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PHILTER,  or  Philtre,  (Philtrum,)  in  pharmacy,  &c. 
a ftrainer. 

Philter,  is  alfo  ufed  for  a drug  or  preparation,  which  it 
is  pretended  will  excite  love.— —The  word  is  formed  from  the 
Greek  “ I love,”  or  (f'tXof,  “ lover.”  Philters  are  dif- 

tinguifhed  into  true  and  fpurious,  and  were  given  by  the  Greeks 
and  Romans  to  excite  love.  The  fpurious  are  fpells  or  charms, 
fuppoled  to  have  an  effedt  beyond  the  ordinary  laws  of  nature  by 
fome  magic  virtue;  loch  are  thofc  faid  to  be  given  by  old  wo- 
men, witches,  &c.  — The  true  philters  are  thofe  fuopofed  to 
woik  their  effedl  by  fome  natural  and  magnetical  power.  There 
are  many  grave  authors  who  believe  the  reality  of  thefe  philters, 
and  allege  matter  of  fadl  in  confirmation  of  their  fentiments : 
among  the  reft.  Van  Plelmont,  who  fays,  that  upon  holding 
a certain  herb  in  Uis  hand  for  fome  time,  and  taking  after- 
wards a little  dog  by  the  foot  with  the  fame  hand,  the  dog 
followed  him  wherever  he  went,  and  quite  deferted  his  former 
mailer  ; which  he  pretends  to  account  for  thus  : The  heat 
communicated  to  the  herb,  not  coming  alone,  but  animated  by 
the  emanations  of  the  natural  fpirits,  determines  the  herb  to- 
wards the  man,  and  identities  it  to  him  : having  then  re- 
ceived this  ferment,  it  attracts  the  fpirit  of  the  other  object 
magnetically,  aiid  gives  it  an  amorous  motion. — But  this  is 
mere  cant ; and  all  philters,  whatever  facts  may  be  alleged,  are 
mere  chimeras.  , 

PHILYCA,  in  botany.  See  Phyltca. 

PHILYRA  (fab.  hilt.),  was  one  of  the  Oceanides,  whom 
Saturn  met  in  Thrace.  The  god,  to  efcape  from  the  vigilance 
of  Rhea,  changed  himfelf  into  a horfe,  to  enjoy  the  company 
of  Philyra,  by  whom  he  had  a foil,  half  a man  and  half  a horfe, 
called  Chiron.  Philyra  was  fo  alhamed  of  giving  biilh  to  fiicli 
a monfter,  that  (be  en treated  the  gods  to  change  her  -nature. 
She  was  accordingly  metamorphofed  into  a tiee,  called  by  her 
name  among  the  Greeks. 

PHIMOSIS,  in  medicine,  a diforder  of  the  penis,  in  which 
the  prepuce  is  fo  ftridt  or  tenfe,  that  it  cannot  be  drawn  back 
over  the  glans.  See  Surgery. 

PHINEHAS,  or,  as  the  Jews  pronounce  it,  Pinchas,  was 
the  fon  of  Eleazar,  and  grandion  of  Aaron.  He  was  the  third 
high-prieft  of  the  Jews,  and  difeharged  this  office  from  the 
year  of  the  world  2571^  till  towards  the  year  2590.  He  is 
particularly  commended  in  Scripture  lor  the  zeal  lie  Ihowed  in 
vindicating  the  glory  of  God,  when  the  Midianites  had  fent 
their. daughters  into  the  camp  of  Iirael,  to  tempt  the  Hebrews 
to  fornication  and  idolatry.  For  Ziniri  having  publicly  en- 
ured into  the  tent  of  a Midianil  ilh,  woman  named  Coz&i,  Phi- 
nehas  arofe  up  from  among  the  people  (Numb.  xxv.  y,  See.), 
took  a javelin  in  his  hand,  entered  afur  Ziniri  into  that  infa- 
mous place,  and  llabbed  both  man  and  woman  at  one  blow, 
in  thofe  parts  that  were  chiefly  concerned  in  this  criminal 
commerce.  Upon  which  the  plague  or  diftemper  ccafed  with 
Voi.  VII u 
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which  the  Lord  had  already  begun  to  punllh  the  Ifraelite*, 
This  happened  in  the  year  of  the  world  2553. 

Then  the  Lord  faid  to  Mofes,  Phinehas  the  fon  of  Eleazar 
the  high-prieft  hath  turned  away  my  wrath  from  the  children 
of  Ifrael,  becaufe  he  has  been  zealous  in  my  caufe,  and  has  hin- 
dered me  from  deftroying  them  : wherefore  acquaint  him,  that 
I give  him  my  covenant  of  peace,  and  the  prieithood  fliall  be 
given  tohis  pofterity  by  a perpetual  covenant, becaufe  he  has  been 
zealous  for  his  God,  and  has  made  atonement  for  the  crime  of 
the  children  of  Ifrael.  This  promife  that  the  Lord  made  to- 
Phinehas,  to  give  him  the  priefthood  by  a perpetual  covenant, 
interpreters  obferve,  evidently  included  this  tacit  condition*, 
that  his  children  fiiould  continue  faithful  and  obedient  ; finee 
we  know  that  the  priefthood  pafted  out  of  the  family  of  Eleazar 
and  Phinehas  to  that  of  Ithamar,  and  that  it  returned  not  to 
the  pofterity  of  Eleazar  till  after  about  150  years. 

This  is  what  we  find  concerning  the  tranflation  of  the  high- 
priefthood  from  one  family  to  the  other.  This  dignity  conti- 
nued in  the  race  of  Phinehas,  from  Aaron  down  to  the  high- 
prieft  Eli,  for  about  33  5 years. 

The  manner  and  caufcs  of  this  change  are  unknown.  It  re- 
entered again  into  the  family  of  Eleazar  under  the  reign  of 
Saul,  when  this  prince  having  put  to  death  Abimelech  and  the 
t.'her  priefts  of  Nob,  he  gave  the  high-prie'i hood  to  Zadok. 
who  was  of  the  race  of  Phinehas.  At  the  fame  time,  David 
had  Abiathar  with  him  of  the  race  of  Eli,  who  performed 
the  fundlions  of  high-prieft.  So  that,  after  the  death  of  Saul, 
David  continued  the  prieft-hood  to  Zadok  and  Abiathar 
conjointly.  But  towards  the  end  of  David’s  reign,  Abiathar 
having  etpoufed  the  intereft  of  Adonijah,  to  the  prejudice  of 
Solomon,  he  was  in  difgrace,  and  Zadok  only  was  acknow- 
ledged as  high-prieft.  The  priefthood  continued  in  his  family 
till  after  the  captivity  of  Babylon,  and  even  to  the  ueftrudtion 
of  the  temple.  But  from  the  beginning  of  Zadok’s  prieft- 
hood alone,  and  the  exclufion  of  Abiathar,  to  the  ruin  of  the 
temple,  13  1084  years. 

We  read  of  another  memorable  adtion  of  Phinehas,  ir.  which 
he  ft  ill  fhowed  his  zeal  for  the  Lord.  This  was  when  the  Ifrael- 
ites  that  were  beyond  Jordan  had  railed  upon  the  banks  of  this, 
river  a vail  heap  of  earth  (Jo(h.  xxii.  30,  31.).  Thofe  on  the- 
other  fide  fearing  they  were  going  to  forfake  the  Lord,  and 
fet  up  another  religion,  deputed  Phinehas  and  other  chief  men 
among  them,  to  go  and  inform  themfelvcs  of  the  reafon  of  erect- 
ing this  monument.  But  when  they  had  found  that  it  was  in 
commemoration  of  their  union  and  common  oiiginal,  Phinehas- 
look  occafian  from  thence  to  praite  the  Lord,  faying,  “ We 
know  that  the  L>\  J is  with  us,  fince  you  are  not  guilty  of 
that  prevarication  we  fnfpcdted  you  were.” 

We  do  not  exadtly  know  the  time  of  the  death  of  Phinehas  5 
but  as  he  lived  after  the  death  of  Joftnia,  and  before  the  firil  fev- 
vitude  under  Chulhan-rifhaihairoj.  during  the  time  that  there 
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were  neither  kings  nor  judges  In  the  land,  and  every  one  did  what 
was  right  in  his  own  eyes  (Judges  xvii,  6.  xviii.  i.  xxi,  24.)  j 
his  death  is  put  about  the  year  of  the  world  2390.  It  was  under 
his  pontificate  that  the  llory  of  Micah  happened,  as  alfo  that  of 
the  tribe  of  Dan,  when  they  made  a conqueft  of  Lailh  ; and  the 
enormity  that  was  committed  upon  the  wife  of  the  Levite  of 
the  mountain  of  Ephraim  (Judges  xx.  28.)'  Phinehas’s  fuccef- 
for  in  the  high-prieithood  was  Abiezer,  or  Abifliuah, 

The  rabbins  allow  a vevy  long  life  to  Phinehas.  There  are 
lome-  who  believe  he  lived  to  the  time  of  the  high- pried  Eli, 
or  even  to  the  time  of  Samfon.  Others  will  have  it  that  he 
was  the  fame  as  Eli,  or  rather  as  the  prophet  Elias,  which 
would  dill  prolong  his  life  for  feveral  ages. 

PH1NEUS  (fab.  hill.),  was  a fon  of  Agenor,  king  of  Phoe- 
nicia, or,  according  to  fome,  of  Neptune..  He  became  king  of 
Thrace,  or,  according  to  the  greater  part  of  mythologifh,  of 
llithynia.  He  married  Cleopatra  the  daughter  of  Boreas,  call- 
ed by  lorne  Ckobula,  by  whom  he  had  Plexippus  and  Pandion. 
After  her  death  he  married  Idsea  the  daughter  of  Dardanus. 
Idxa,  jealous  of  his  former  wife’s  children,  accufed  them  of 
attempts  upon  their  father’s  life  and  crown,  or,  as  others  alfert, 
of  attempts  upon  her  virtue;  on  which  they  were  condemned 
by  Phineus  to  be  deprived  of  their  eyes.  This  cruelty  was 
loon  after  puniihed  by  the  gods;  for  Phineus  fuddenly  became 
blind,  and  the  Harpies  were  fent  by  Jupiter  to  keep  him  in 
continual  alarm,  and  to  lpoil  the  meats  which  were  placed  on 
his  table.  He  was  afterwards  delivered  from  thefe  dangerous 
monfters  by  bis  brothers-in-law  Zetesand  Calais,  who  purfued 
them  as  far  as  the  Strophades.  He  likewife  recovered  his 
fight  by  means  of  the  Argonauts,  whom  he  had  received  with 
great  hofpitality,  and  whom  he  inftru&ed  in  the  eafiejt  and 
fpeedieft  way  of  arriving  in  Colchis.  The  caules  of  the  blind- 
nefs  of  Phineus  are  a matter  of  difpute  among  the  aneienta ; 
fome  fuppoling  that  this  was  inflicted  by  Boreas  for  his  cruelty 
to  his  grandfbn  ; while  others  attribute  it  to  the  anger  of  Nep- 
tune, becaufe  he  had  directed  the  Tons  of  Phryxus  how  to 
efcape  from  Colchis  to  Greece.  Many,  however,  imagine  that 
it  proceeded  from  his  having  rafldy  attempted  to  develope  fu- 
turity ; while  others  affert  that  Zetes  and  Calais  put  out  his 
eyes  on  account  of  his  cruelty  to  their  nephews.  The  fecond 
wife ‘of  PJiineus  is  called  by  fome  Diet,  Eurytia,  Danae,  and 
lilothea. — He  was  killed  b)  Hercules. 

PHLEBOTOMY,  the  opening  of  a vein  with  a proper 
/harp-edged  and  pointed  inftrument,  in  order  to  let  out  a certain 
quantity  of  blood,  either  for  the  prefervation  or  recovery  of  a 
perfon’s  health.  See  Surgery'. 

PHLEGM,  in  the  animal  economy,  one  of  the  four  -hu- 
mours whereof  the  ancients  fuppofed  the  blood  to  be  compofed. 
The  ehemift^  make  phlegm  or  water  an  elementary  body  ; the 
characters  of  which  are  fluidity,  infipidity,  and  volatility. 

PHLEGMAGOGUES,  ill  medicine,  a term  anciently  made 
tife  offorfuch  me-dicines  as  were  fuppofed  to  be  endowed  with 
the  property  of  purging  off  phlegm  ; fuch  as  herrnodaCtyls, 
agaric,  turbith,  jalap,  See. 

PHLEGMATIC,  among  phyficians,  an  appellation  given 
to  that  habit  or  temperament  of  body  wherein  phlegm  is  predo- 
minant ; which  gives  rife  to  catarrhs,  coughs,  See. 

PHLEGMON,  denotes  an  external  inflammation  and  tu- 
mour, attended  with  a burning  heat. 

PHLEGON,  who  was  furnamed  Trail! anus,  was  born  in 
Trallis  a city  of  Lydia.  He  was  the  emperor  Hadrian’s  Freed- 
man, and  lived  to  the  J 8th  year  of  Antoninus  Pius  ; as  is  evi- 
dent from  his  mentioning  the  confuls-of  that  year.  He  wrote 
feveral  works  of  great  erudition,  of  which  , e have  nothing  left 
but  fragments.  Among  thefe  was  a Hiltory  of  the  Olym- 
piads, A Treat ife  of  Long  lived  PeiTons,  and  another  of  Won- 
derful Thing?  ; the  fliort  and'  broken  remains  of  which  Xv- 
lander  tranflated  into  Latin,  and  publifhed  at  Bafil  in  1568, 
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with  the  Greek  and  with  notes.  Meurfius  publifhed  a new 
edition  of  them  with  his  notes  at  Leyden,  in  1622.  The  title* 
of  part  of  the  reft  of  Phlegon’s  writings  are  preferved  by  Sui- 
das.  It  is  fuppofed  that  the  Hillory  of  Hadrian,  publifhed 
under  Phlegon’s  name,  was  written  by  Hadrian  himfelf,  from 
this  paffage  of  Spartianus : “ Hadrian  thirfted  fo  much  after 
fame  (fays  he),  that  he  gave  the  books  of  his  own  life,  drawn 
up  by  himfelf,  to  his  freedmen,  commanding  them  to  publifh 
thofe  books  under  their  own  names;  for  wc  are  told  that  Ha- 
drian wrote  Phlegon’s  books.” 

Phlegon’s  name  has  been  more  familiar  among  the  moderns, 
and  his  fragments  ha\‘e  had  a greater  degree  of  regard  paid  to 
them  than  perhaps  they  deferve,  merely  becaufe  he  has  been 
fuppofed  to  fpeak  of  the  darknefs  which  prevailed  during  our 
Lord’s  paflion.  The  book  in  which  the  words  are  contained  is 
loll ; but  Eufebius  has  preferved  them  in  his  Chrorricon.  They 
are  theft  : “ In  the  4th  year  of  the  202d  Olympiad,  there  was 
a greater  and  more  remarkable  eclipfe  of  the  fun  than  any  that 
had  ever  happened  before;  for  at  the  fixth  hour  the  day  was  fo 
turned  into  the  darknefs  of  night,  that  the  very  ftars  in  the 
firmament  were  vifible ; and  there  was  an  earthquake  in  Bi- 
thynia  which  threw  down  many  houfes  in  the  city  of  Nicaea.” 
Eufebius  thinks  that  thefe  words  of  Phlegon  related  to  the  pro- 
digies which  accompanied  Chrift’s  crucifixion  ; and  many  other 
fathers  of  the  church  have  thought  the  lame  : bnt  this  opinion  is 
liable  to  many  difficulties;  for  no  man  had  ever  a (Longer  defire 
than  Phlegon  to  compile  marvellous  events,  and  to  oblerve  the 
fupernatural  circumftances  in  them.  How  was  it  then  pofliole 
that  a man  of  this  turn  of  mind  (hould  not  have  taken  notice  of 
the  molt  turprifing  circumftance  in  the  eclipfe,  which  it  is  ima- 
gined he  hints  at,  viz.  its  happening  on  the  day  when  the 
moon  was  at  the  full  ? But  had  Phlegon  done  this,  Eufebius 
would  not  have  omitted  it ; and  Origen  would  not  have  laid 
that  Phlegon  had  omitted  this  particular. 

It  was  a matter  of  controverfy  fome  time  ago,  whether 
Phlegon  really  (poke  of  the  darknefs  at  the  time  of  our  Lord’s 
paflion  ; and  many  dilfertations  were  written  on  both  fides  of  the 
queftion.  This  dilpute  was  occafionrd  by  the  above  p3lfage 
from  Phlegon  being  left  out  in  an.  edition  of  Clarke’s  Boyle's 
Lectures,  publilhed  after  his  death,  at  the  inftance  of  Sykes, 
who  had  fuggefted  to  Clarke  that  an  undue  ltrefs  had  been  laid 
upon  it.  Whilton,  who  informs  us  of  this  affair,  expre(fes 
great  difpleafure  againlt  Sykes,  and  calls  “ the  fuggeftion 
groundlels.”  Upon  this,  Svkes  publilhed  “ A Dilfertation  on 
the  Eclipfe  mentioned  by  Phlegon  : or,  An  Inquiry  whether 
that  Eclipfe  had  any  relation  to  the  darknefs  which  happened  at 
our  Saviour’s  Paflion,”  1733,  8vo.  Sykes  concludes  it  lobe 
mod  probable  that  Phlegon  had  in  view  a natural  eclipfe  which 
happened  November  24,  in  the  ift  year  of  the  202d  Olympiad, 
and  not  in  the  4th  year  of  the  Olympiad  in  which  Chrift  was 
crucified.  Many  pieces  were  written  againl’t  him,  and  to  fome 
of  them  he  replied  ; but  perhaps  it  is  a controverfy  which  con- 
cerns tbe  learned  world  merely,  fince  the  caufe  of  religion  is  but 
little  affected  by  It. 

Photius  blames  Phlegon  for  expatiating  too  much  on  trifles, 
and  for  collecting  too  great  a number  ofanfwers  pronounced  by 
the  oracles.  “ His  ftyle  (he  tells  us)  is  not  altogether  flat  and 
mean,  nor  does  it  everywhere  imitate  the  Attic  manner  of 
writing:  but  oiherwile,  the  over  nice  accuracy  and  care  with 
which  he  computes  the  Olympiads,  and  relates  the  names  of 
the  contefts,  the  tranfactions,  and  even  oracles,  is  not  only  very 
tirufome  to  the  reader,  whereby  a cloud  is  thrown  over  all  other 
particulars  in  that  book,  b'jt  the  diction  is  there  by  rendered  un- 
pleafant  and  ungrateful  ; and  indeed  he  is  every  moment  bring- 
ing in  tbe  anfwers  pronounced  by  all  kinds  of  deities.” 

PHLOGISTON,  a term  ufed  by  chemifta  to  exprefs  a prin- 
ciple which  was  fuppofed  to  enter  the  compofilion  of  various, 
bodies. 
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The  bodies  which  were  thought  to  contain  it  in  thelargeft 
quantity  are  the  inflammable  fubftances;  and  the  property 
which  thefe  fubftances  pollefs  of  being  fulceptible  of  inflamma- 
tion was  thought  to  depend  on  this  principle  ; and  hence  it  was 
fometimes  called  the  Princple  of  Inflammability.  Inflamma- 
tion, according  to  this  doctrine,  was  the  feparation  of  this  prin- 
ciple or  pbhoiflon  from  the  other  matter  which  compofed  the 
combutlible  body.  As  its  feparation  was  always  attended  with 
the  emiflion  of  light  and  heat,  fome  of  the  chemifts  concluded 
that  it  was  light  and  heat  combined  with  other  matter  in  a pe- 
culiar manner,  or  that  it  was  fome  highly  elaftic  and  very  fub- 
tile  matter,  on  certain  modifications  of  which  heat  and  light 
depended. 

Another  clafs  of  bodies  which  were  fuppofed  to  contain  phlo- 
<dfton  are  the  metals;  and  the  chemifts  fuppofed  that  the  pe- 
culiar luttre  of  the  metals  depended  on  this  principle.  Of  this 
they  thought  themfelves  convinced  by  the  evidence  of  their 
fellies  in  two  ways  ; viz.  firft,  becaufe  by  expofing  a metal  to 
the  action  of  a long  continued  heat,  it  lolt  its  metallic  luttre, 
and  was  converted  into  an  earthy-like  fubftance  called  calx  mc- 
tallicus  ; and  fecondly,  becaufe  by  mixing  this  calx  with  any 
inflammable  fubltance  whatever,  and  lubjeding  the  mixture  to 
certain  operations,  the  inflammable  matter  dilappeared,  and  the 
metal -was  reftored  to  its  former  ftate  and  luftre,  without  fufter- 
ing  much  diminution  in  quantity,  efpecially  if  the  proceiles  had 
been  conduded  with  care  and  attention. 

This  fad  relative  to  the  metals  was  thought  to  be  a full  de- 
monftration  of  itfelf,  independent  of  other  proofs  which  were 
brought  to  fupport  the  dodrine.  Thefe  were,  that  a combufti- 
ble  body,  by  the  ad  of  inflammation  (i.  e.  by  the  diflipation  of 
its  phlogiflon  in  the  form  of  heat  and  light),  wa3  converted  into 
a body  that  was  no  longer  combuftible,  but  which  might  have 
its  property  of  combuftibility  rellored  to  it  again  by  mixing  the 
incombuftible  remains  with  any  kind  of  inflammable  matter, 
and  fubmitting  the  mixture  to  certain  proeelfes.  In  this 
way  the  body  was  reftored  to  its  former  ftate  of  inflamma- 
bility. 

They  were  alio  at  fome  pains  to  prove  that  the  phlogiflon  or 
the  principle  of  inflammability  was  the  fame  in  all  inflammable 
bodies  and  in  the  metals.  This  identity  of  phlogiflon  they 
thought  to  be  evident  from  the  fad,  that  the  calx  of  a metal 
might.be  reftored  to  its  metallic  ftate,  or  that  the  remains  after 
the°combuftion  of  a combuftible  body  might  be  again  reftored  to 
its  original  ftate  of  combuftibility  by  the  addition  of  any  inflam- 
mable body  whatever,  taken  either  trom  the  animal,  vegetable, 
or  mineral  kingdoms. 

Thefe  and  feveral  other  fads  were  brought  to  prove  not  only 
the  exiftenceof  phlogiflon,  but  its  effeds  in  mixture  with  other 
fubftances ; and  the  objections  which  were  made  againft  the 
dodrine  were  removed  with  wonderful  ingenuity.  The  chief 
objedion  againft  it  was,  that  if  the  inflammation  of  a combufti- 
ble  body,  or  the  converlion  of  a metal  into  calx,  depends  on 
the  diflipation  or  extrication  of  phlogiflon  ; then  it  mult  follow, 
that  the  remains  of  a combuflible  body  after  inflammation,  and 
the  calx  of  the  metal,  mult  he  lefs  than  the  matter  from  which 
they  were  produced:  but  this  is  contrary  to  fad ; for  when  we 
colled  with  care  all  the  vapour  into  which  the  pureft  inflamma- 
ble bodies .are  converted  by  combultion,  thele  incombuftible  re- 
mains are  much  heavier  than  the  inflammable  body  was  from 
which  they  were  produced,  and  the  calx  into  which  a metal  is 
converted  by  long  expofure  to  the  adion  of  heat  is  heavier  than 
the  metal  from  which  it  was  produced.  This  confideration 
made  feveral  people  doubt  of  the  truth  of  the  dodrine  ; but  the 
objedion  was  removed  by  faying,  that  phlogiflon  was  to  fuhtile 
as  not  only  to  have  no  weight,  but  to  potTefs  an  ablolutc  levity  ; 
and  that  when  it  was  taken  from  an  ahtolutely  heavy  body,  that 
b xiy  mutt,  by  loling  to  much  abfolutc  levity,  become  heavier. 
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in  the  fiime  manner,  as  the  algebraifls  fay,  that  a pofttive  quan- 
tity is  augmented  by  the  fubftradion  of  a negative  quantity. 
This  fophifm  fatisfied  the  minds  of  moft  of  the  chemifts,  el- 
pecially  thole  who  werealgebraifts. 

The  opinion  that  phlogiflon  was  heat  and  light  fiomehow  com- 
bined with  other  matter,  was  proved  not  only  by  the  fad  that 
heat  and  light  were  emitted  from  a combuftible  body  during  its 
combuftion,  but  from  the  reduction  of  certain  metallic  calces  to 
their  original  metallic  ftate  again,  at  leaft  in  fome  degree,  by 
Ample  expofure  to  heat  and  light.  The  white  calx  of  filver  for 
inftance,  when  expofed  in  dole  fealed  glals  veflels  to  the  light 
and  heat  of  the  fun,  refumes  a black  tir.gc,  and  is  in  part  re- 
ftored to  its  metallic  luftre  without  any  addition  whatever  ; but 
then  this  reftoration,  like  the  others  above  mentioned,  is  attend- 
ed with  a lofs  of  weight. 

Befides  conftituting  the  principal  part  of  inflammable  bodies 
and  metals,  phlogifton  was  thought  to  be  thecaufe  of  colour  in 
all  vegetable  and  animal  fubftances.  This  was  concluded  from 
the  fad  of  plants  growing  white  when  defended  from  the 
adion  of  the  fun’s  rays,  and  in  having  their  green  colour  re- 
ftored by  expofure  to  his  rays  again  ; and  fo  far  did  the  chemifts 
fuller  themfelves  to  be  deceived,  that  they  adually  thought  the 
green  colouring  matter,  which  they  extraded  from  freth  plants 
by  certain  chemical  proceiles,  to  be  an  inflammable  fubftance. 
A very  material  objedion  was  made  to  this  argument,  viz. 
if  plants  owe  their  colour  to  phlogifton  imparted  by  the  fun’s 
rays,  why  do  the  fun’s  rays  deftroy  vegetable  colours  that  are 
expofed  to  them  ? for  we  know  that  the  fun’s  rays  are  very  ef- 
fectual in  diminithing  the  luftre  of  cloth  dyed  with  vegetable 
colours,  and  in  bleaching  or  taking  out  various  ftains  from  linen 
and  other  fubftances.  All  this  was  removed  by  faying,  that  the 
fun’s  rays  potTelfed  different  powers  on  living  and  on  dead  ve- 
getable matter,  and  that  the  living  vegetables  had  the  power  of 
abforbing  phlogifton  from  the  fun’s  rays,  which  dead  vegetable 
matter  had  not. 

Since  the  exiftence  of  phlogifton,  as  a chemical  principle  in 
the  comuofition  of  certain  bodies,  is  now  fully  proved  to  be 
falfe,  we  ftiall  not  trouble  our  readers  with  any  further  obferva- 
tions  on  it,  except  adding,  that  although  the  chemifts  were  fa- 
tisfied  with  the  proofs  they  gave  of  its  reality,  they  were  never 
able  to  exhibit  it  in  a feparate  ftate,  or  fhow  it  in  a pure  form, 
unmixed  with  other  matter. 

Phlogifton  feems  to  have  been  admitted  as  a principle  in  the 
competition  of  certain  bodies,  and  to  have  been  fuppofed  the 
caule  of  certain  modificatipns  of  matter,  merely  with  a view  to 
explain  fome  of  thofe  natural  phenomena  which  the  authors  of 
it  were  unable  to  explain  on  other  principles.  Subfequent  dif- 
coveries  innatural  philofophy  and  in  chemiftry  have  reprefented 
things  in  a very  different  light  from  that  in  which  the  oldche- 
mjfts  viewed  them.  The  old  chemifts  knew  nothing  but  che- 
miftry ; they  feldotn  extended  their  views  to  the  oblervation  of 
objects  beyond  their  laboratories,  and  it  was  not  till  philofo- 
phers  became  chemifts,  and  chemifts  pbilofophers,  that  che- 
miftry began  to  wear  the  garb  of  fcience.  The  epoch  in  which 
this  change  began  was  in  the  time  of  Lord  Verulam,  who  firft 
removed  the  dimnefs  from  the  chemift’s  eyes,  and  to  him  ftic- 
ceeded  the  Honourable  Mr.  Boyle.  Sir  llaac  Newton,  with 
the  little  afliffance  yfliich  his  predvcdlbrs  in  (his  branch  of 
fcience  afforded  him,  is  i:i  reality  the  firft  who  eftablillusd  che- 
miftry on  lcientific  ground.  It  mull,  however,  be  acknow- 
ledged, that  although  he  made  a great  progrefs,  lie  left  much 
undone  ; and  fubfequent  chemifts,  who  were  Id's  .accurate  ob- 
fervers  of  nature,  admitted  principles  unwarrantably.  From 
the  time  of  Sir  llaac  Ncwfon  till  the  middle  of  the  iStb  century, 
no  real  improvement  was  nva.le  in  lcientific  chemifirv  ; and  the 
progrefs  this  fcience  has  maefo  finoe  that  period  L owing  to  the 
important  difeovery  ot  the  exiftence  ot  heat  in  a' ftate  of  compo 
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(Stion  with  other  matter.  Heat  thus  combined  lofes  its  a&iviry 
or  becomes  infentible,  juft  in  the  fame  way  as  any  other  a6tive 
fubftance  lofes  its  apparent  qualities  in  compolition.  Acids, 
tor  example,  when  combined  in  a certain  proportion  with  lub- 
llances  for  which  they  have  ftrong  .attraction,  as  alkalis  or  ab- 
i'orbent  earths,  lofe  all  their  obvious  acid  qualities,  and  the 
compound  turns  out  mild,  and  total!}-  conceals  the  acid  which 
it  contains.  In  a fimilar  manner,  heat,  when  combined  in  cer- 
tain proportions  with  other  matter,  lofes  its  fenfible  qualities, 
and  the  compound  conceals  the  heat  which  it  contains.  Heat, 
in  this  combined  ftate,  was  called  by  its  ingenious  difcoverer, 
Dr.  Black,  latent  beat,  and  It  was  found  to  be  very  abundant  in 
the  atmofphere,  which  owes  its  exiftence  as  an  elaftic  fluid  to 
the  quantity  of  latent  heat  that  it  contains.  After  this  difco- 
very  was  made,  Dr.  Crawford,  confidering  that  air  was  abiorbed 
by  a burning  body,  concluded  that  the  heat  which  appears  in 
the  coHibuftion  of  a combuftible  body  is  the  heat  that  had  before 
exifted  in  the  air  which  was  confumed  by  the  burning  body. 
Mr.  Lavoitier  and  others,  profecuting  this  inquiry,  found  that 
the  combuftible  body,  while  it  is  burning,  unites  with  the  bafis 
of  the  air,  and  that  the  heat  which  the  air  contained,  and  which 
was  the  caufe  of  the  air  exifting  in  the  ftate  of  air,  is  expelled. 
This  abforption  of  the  bafts  of  the  air  by  the  burning  body,  and 
the  reduction  of  this  bafis  to  a (olid  form,  accounts  for  the  in- 
crease of  weight  wh;ch  a body  acquires  by  burning;  or,  in 
other  words,  gives  a reafon  why  the  matter  into  which  a com- 
bultible  body  is  converted  by  combuftion  is  heavier  than  the 
body  from  which  it  was  produced.  The  fame  abforption  of  air 
is  obfervable  when  a metal  is  converted  into  a calx,  and  the 
additional  weight  of  the  calx  is  found  to  be  precifely  equal  to 
the  weight  of  the  air  abforbed  during  the  calcination.  On  thefe 
principles,  therefore,  we  now  explain  the  phenomena  in  a much 
more  fatisfadlory  manner  than  by  the  fuppofition  of  phlogifton, 
ora  princible  of  inflammability. 

This  theory  is  more  fully  elucidated  in  feveraB  articles  in  the 
former  part  of  this  work  ; we  fhall  not,  therefore,  in  this  place, 
repeat  what  the  reader  may  find  under  the  words  Heat,  In- 
r i.  a mm  ati  o n,  Flame,  Chemistry,  Calcination  of  Metals, 
< >xycen,  Src. 

PHLOGONJE,  a clafs  of  compound,  inflammable,  and 
metallic  fulfils,  found  in  fmall  tirades  of  determinately  angular 
figures  ; comprehending  the  pyrieubia,  pyrodtogonia,  anti  py- 
ripolygonia. 

PHLOMIS,  the  Sage-tree,  or  Jcrufalem  Sage;  a genus 
of  the  gyinnofpermia  orden,  belonging  to  the  efidynarnia 
clafs  of  plants.  There  are  14  fpecies,  all  of  which  have  pe- 
rennial roots,  and  of  many  the  (talks  alfo  are  perennial.  The 
latter  rile  from  two  to  five  or  fix  feet  high  ; and  are  adorned 
with  yellow,  blue,  or  purp’e  flowers  in  whorls.  They  are  all 
ornamental  plants;  and  deferve  a place  in  gardens,  as  they  are 
Inthciently  hardy  to  endure  the  ordinary  winters  in  this  climate  : 
they  require,  however,  a pretty  warm  fituation. 

There  are  two  fpecies  of  this  plant,  which  are  peculiarly 
adapted  io.the  (hrubbety,  via.  the  Pblpmis  Jhifiicofa,  a native 
of  Spain  and  Sicily,  and  the  Pbloviis  purpurea.  Of  the  firft 
inecies  there  are  three  varieties,  r.  The  broad-leaved  Jerufalem 
Sage-tree,  is  now  very  common  in  our  gardens.  Its  beauty  is 
great,  ar.d  its  culture  very  eafy.  It  grows  to  be  about  five  feet 
high,  and  fpreads  its  branches  without  order  all  around.  The 
oider  branches  are  covered  with  a dirty,  greenifti,  dead,  falling, 
ii  -I  Hiking  ba  k ; and  this  is  the  wor/t  property  of  tnis  fttrub  : 
bet  the  yc  t»  iger  (hoots  are  white  and  beautiful  ; they  are  four- 
r .re red,  woolly,  and  loft  to  the  touch.  The  leaves  are  roundifli 
and  oblong,  and  moderate.ly  larye;  and  thefe  glow  oppofite  at 
t!  e joints  of  the  fhrub  on  long  foo/ftalks.  They  arc  hoary  to  a 
deg 1 06  of  whitenefs,  and  their  fodftalks  alfo  are  woolly,  white, 
toiTgh,  and  ftrong.  The  flowers  ire  produced  in  June,  July,  and 


Augnll,  at  the  top  joints  of  the  young  (hoots,  in  large  whorlet} 
bunches.  They  are  of  the  labiated  kind,  each  confiding  of  two 
lips,  the  upper  end  of  which  is  forked,  and  bends  over  the  other. 
A finer  yellow  can  hardly  be  conceived  than  the  colour  of  which 
they  arc  poflefled;  and,  befog  large,  they  exhibit  their  golden 
flowers  at  a great  diftance,  canting  thereby  a handfome  {how. 
2.  The  narrow-leaved  JcrnJahm  Sage-tree,  is  of  lower  growth 
than  the  other,  feldom  riiing  higher  than  a yard  or  four  feet. 
This  fhrub  is  in  every  refpe<St  like  the  other  ; only  the  (hoots 
feem  to  have  a more  upright  tendency  of  growth.  The  leaves 
alfo,  which  are  narrower,  are  more  inclined  to  a lanceolate 
form  : they  are  numerous  in  both  the  forts,  and  hide  the  de- 
formity of  the  bark  on  the  older  Hems,  which  renders  them  lefs 
exceptionable  on  that  account.  In  (hort,  thefe  forts  are  qua- 
lified for  fhrubberies  of  all  kinds,  or  to  be  fet  in  borders  of  flower- 
gardens,  where  they  will  flower,  and  be  exceeded  even  in  that 
refpieft  by  very  few  flirubs.  3.  Cretan  Sage-tree,  is  (till  of 
lower  growth  than  either  of  the  former,  feldom  arifing  to  a yard 
in  height.  The  (eaves  are  of  the  fame  white  hoary  nature  j 
they  are  very  bread,  and  (land  on  long  footftalks.  The  flowers 
are  alfo  of  a delightful  yellow  colour,  very  large,  and  grow  in 
large  whorls,  which  give  the  plant  great  beauty. 

The  fecond  fpecies,  which  is  Purple  Pblomis  or  Portugal  Saepe, 
is  four  feet  high  ; the  ftalks  arc  woody,  and  fend  forth  feveral 
angular  branches,  which  are  covered  wilii  a white  bark.  The 
leaves  are  lpear-fliaped,  oblong,  woolly  underneath,  crenated, 
and  grow  on  fhort  footftalks.  The  flowers  are  produced  iu 
whorls  from  the  joints  of  the  branches.  They  are  of  a deep 
purple  colour,  and  have  ' narrow  involucra.  They  appear  in 
June  and  July,  but  are  not  l'ucceeded  by  ripe  feeds  in  England. 
There  is  a -variety  of  this  fpecies  with  iron-coloured  flowers,  and 
another  with  flowers  of  a bright  purple. 

There  are  fonie  other  ftirubby  forts  of  phlomis,  of  great 
beauty  ; but  thefe  not  only  often  lofe  their  leaves  and  even 
branches,  from  the  firft  froft,  but  are  frequently  wholly  de- 
ftroyed,  if  it  happens  to  be  fevere.  They  are  low  ftirnbs,  very 
beautiful,  and  look  well  among  perennial  flowers,  where  they 
will  not  only  clafs  as  to  fize  with  many  of  that  fort,  hut,  being 
rather  tender,  may  with  them  have  fuch  extraordinary  caro  as 
the  owner  may  think  proper  to  allow  them. 

The  propagation  of  the  above  forts  is,  as  we  have  already- 
hinted,  very  eafy,  and  is  accompliflied  either  by  layers  or  cut- 
tings. 1.  If  a little  earth  he  thrown  upon  the  branches  any 
time  in  the  winter,  they  will  ftrike  root  and  be  good  plants  by 
the  autumn  following,  fit  for  any  place.  Thus  eafy  is  the  cul- 
ture by  that  method.  2.  The  cuttings  will  alfo  grow,  if  planted 
any  time  of  the  year.  Thole  planted  in  winter  (houlcl  he  the 
woody  (hoots  of  the  former  (ummer:  thele  may  be  fet  clofe  in 
a fliady  border;  3nd,  being  watered  in  dry  weather,  will  often  grow. 
This  (hiub  may  be  propagated  by  young  flips  alfo,  in  any  of 
the  fummer  months.  Thefe  fliould  ba  planted  in  a fliady  bor- 
der, like  Cage,  and  well  watered.  If  the  border  is  not  naturally 
fliady,  the  beds  mull  be  hooped,  and  covered  with  matting  in 
hot  weather.  Watering  muft  be  conftantly  afforded  them  ; and 
with  this  care  and  management  many  of  them  will  grow. 

PHLOX,  Lychmdea,  or  Ba/lard  Lychnis ; a genus  of  the 
monogynia  order,  belonging  to  the  pentandria  clafs  of  plants. 
There  are  feven  fpecies,  all  natives  of  North  America.  'They 
have  perennial  roots,  from  which  arife  herbaceous  Italics  from 
nine  inches  to  two  feet  in  height,  adorned  with  tubujated  flowers 
of  a purple  colour.  They  are  propagated  by  offsets,  and  will 
bear  the  winters  in  this  country.  They  require  a moift  rich 
foil,  in  which  they  thrive  betterand  grow  taller  than  in  any  other, 

PHLYCTENiE,  in  medicine,  fmall  eruptions  on  the  fkin. 

PHOCA.  in  zoology.  — See  6Vc?-Beah. 

PHOCYEA,  the  tail  town  of  Ionia,  (Mela,  Pliny  ;)  of  ,/Eo- 
lis,  (Ptolemy,)  bccaufc  lituated  on  the  right  or  north  fide  ai' 
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the  river  Hermus,  which  he  makes  the  boundary  of  -/Eolis  to 
the  fouth.  It  flood  far  in  the  land,  on  a bay  or  arm  ot  the  ica ; 
had  two  very  l'afe  harbours,  the  one  called  I. ampler , the  other 
J\'ju/hitbmos,  (Livy.)  It  was  a colony  of  Ionians;  fituatcd  in  the 
territory  otL-Eolis,  (Herodotus.)  Maflfilia  in  Gaul  was  again  a co-- 
iony  from  it.  Pboccec'nfes,  the  people,  (Livy ;)  Pbocalaais,  the  epi- 
thet, (Lucan  ;)  applied  to  AJarfiltes . It  was  one  ol"  the  i 2 cities 
\vhich  atlembled  in  the  panionium  or  general  council  ot  Ionia. 

Some  writers  tell  us, -that  while  the  foundations  ot  this  city 
were  laying,  there  appeared  neat  the  (bore  a great  thoal  of  fea- 
■calves  ; whence  it  was  called  Pbnaea,  the  word  pboca  fignify- 


In  the  Roman  times  the  city  of  Phocsea  fi  lei  with  Antiochur 
the  Great;  whereupon  it  was  befieged,  taken,  an;  plundered, 
by  the  Roman  general  ; but  allowed  to  be  governed  by  its  own 
laws.  1 n the  war  which  Ariftonicus,  brother  to  Attalus  king 
of  Pergamus,  raifed  againfl  the  Romans,  they  athlled  the  former 
to  the  utrni'fl  of  their  power  ; a circa  in  ftarv-e  which  fo  difpleafed 
the  llenate,  that  they  commanded  the  town  to  bedemolifhed,  and 
the  whole  race  of  the  Phocseans  to  be  utterly  roofed  out.  This 
fevere  fentence  would  have  been  put  in  execution,  had  not  >he 
Maflilrenles,  a Phocaean  colony,  interpofed,  and,  with  much 
difficulty,  alluaged  the  anger  of  the  fen  ate.  Potnpey  declared 


Jncr  in  Greek  a fed-calf.  Ptolemy,  who  makes  the  river  Hermus  Phocsea  a free  city,  and  reflored  the  inhabitants  to  all  the  privi 
the  boundary  between  yEolia  and  Ionia,  places  PhocseamfiEulis;  leges  they  had  ever  enjoyed  ; whence,  under  the  fu  ll  emperors. 


but  all  other  geographers  reckon  it  among  the  cities  of  Ionia. 

It  flood  on  the  l'ea-coafl,  between  (Junta  to  the  north,  and 
Smyrna  to  the  fouth,  not  far  from  the  Hermus  ; and  was,  in 
former  times,  one  of  the  moft  wealthyand  powerful  cities  of 
all  Atia.  ; but  is  now  a poor  beggarly  village,  though  the  fee  of 
a bitliop.  The  Phocseans  were  expert  mariners,  and  the  full 
among  the  Greeks  that  undertook  loftg  voyages  5 which  they 
performed  in  galleys  of  fifty  oars.  As  they  applied  them- 
felves  to  trade  and  navigation,  they  became  acquainted 
pretty  early  with  the  coafls  and  iflands  of  Europe,  where  they 
arc  laid  to  have  founded  feveral  cities,  namely,  Velia  in  Italy  ; 
Alalia,  or  rather  Aleria,  in  Corfica  ; and  Marseilles  in  Gaul, 
^either  wereHliey  unacquainted  with  Spain  ; for  Herodotus 
tells  us,  that,  in  the  time  of  Cyrus  the  Great,  the  Phocseans 
arriving  at  Sartefllis,  a city  in  the  bay  of  Cadiz,  were  treated 
with  extraordinary  kindnefs  by  Arganthonius  king  of  that 
country;  who,  hearing  that  they  were  under  no  linall  appre- 
hention  of  the  growing  power  of  Cyrus,  invited  them  to  leave 
Ionia,  and  fettle  in  what  part  of  his  kingdom  they  pleated. 
The  Phocseans  could  not  be  prevailed  upon  to  forfake  their 
Country;  but  accepted  a large  fum  of  money,  which  that, 
prince  generoutly  prefented  them  with,  to  defray  the  expenfe 
of  building  a flrongwall  round  their  city.  The  wall  they  built 
on  their  return  ; but  it  was  unable  to  refill  the  mighty  power 
of  Cyrus,  whole  general,  Harpagus,  inverting  the  city  with  a 
numerous  army,  foon  reduced  it  to  the  utinoft  extremities.  The 
Hiocaeans,  having  no  hopes  of  any  (uccour,  offered  to  capitu- 
late ; but  the  conditions  offered  by  Harpagus  teeming  fevere, 
they  begged  he  would  allow  them  three  days  to  deliberate  ; and, 
in  the  mean  time,  withdraw  his  forces.  Harpagus,  though 
not  ignorant  of  their  defign,  complied  with  their  requeff.  The 
rhocaeans,  taking  advantage  of  this  condelcenfion,  put  their 
wives,  children,  and  all  their  moft  valuable  eftefts,  on  board 
feveral  veffels  which  they  had  ready  equipped,  and  conveyed 
them  fafe  to  the  iffand  of  Chios,  leaving  the  Perfians  in  pofl'ef- 
fion  of  empty  houfes.  Their  deflgn  was  to  purchafe  the  CEnet- 
fion  iflands,  which  belonged  to  the  Chians,  and  fettle  there  ; but 
the  Chians  not  caring  to  have  them  fo  near,  left  they  fhould 
engrofs  all  the  trade  to  themfelves,  as  they  were  a lea-faring 
people,  they  put  to  fea  again  ; and,  having  taken  Phocaea, 
their  native  country,  by  furprife,  put  all  the  Perfians  they  found 
in  it  to  the  fword.  They  went  to  Corfica  ; great  part  of  them 
however  returned  very  foon,  as  did  the  reft  alio  in  a few  years. 
They  then  lived  in  fubjeeftion  either  to  the  Perfians,  or  tyrants 
of  their  own.  Among  the  latter  we  find  mention  made  of 
Laodamus,  who  attended  Darius  Ilyftafpis  in  his  expedition 
againfl  the  Scythians  ; and  of  Dionyfius,  who,  joining  Arilta- 
goras,  tyrant  of  Miletus,  and  chief  author  of  the  Ionian  rebel- 
retired,  after  the  defeat  of  his  countrymen,  to  Phoenicia, 


it  was  reckoned  one  of  the  mart  tlourithing  cities  of  all  Atia 
Minor.  This. is  all  we  have  been  able  to  collect  front  the  an- 
cients touching  the  particular  hiltory  of  Phocaea. 

P HOC  AS,  a Roman  centurion,  was  raifed  to  the  dignity  of 
emperor  by  the  army,  and  was  crowned  st  Conftantinople  about 
the  year  605.  The  emperor  Mauritius,  who  was  tbu3  del’erted 
both  by  the  army  and  the  people,  fled  to  Chalcedon  with  bis 
five  children,  whom  P'nocas  caufed  to  be  inhumanly  murdered 
before  his  eyes,  and  then  he  murdered  Mauritius' hinsfelf,  his 
brother,  and  feveral  other  perfons  who  were  attached  to  that 
family. 

P'nocas,  thus  proclaimed  and  acknowledged  at  ConftantinopD, 
fent,  according  to  culfom,  his  own  image  and  that  of  his  wife 
Lcontia  to  Rome,  where  they  were  received  with  loud  acclama- 
tions, the  people  there  being  incenfed  agajntt  Mauritius  on  ac- 
count of  the  cruel  exactions  of  the  exarchs,  and  his  other  mini- 
fters,  in  Italy.  Gregory,  furnamed  the  Great,  then  bitho’p  of 
Rome,  caufed  the  images  to  be.  lodged  in  the  oratory  of  the 
martyr  Caifarius,  and  wrote  letters  to  the  new  emperor,  corgra- 
tulating  him  upon  his  advancement  to  the  throne,  which  he 
laid  was  effected  by  a particular  providence,  to  deliver  the 
people  from  the  innumerable  calamities  and  heavy  oppreffions 
under  which  they  had  long  groaned.  Had  we  no  other  cha- 
racter of  Phocas  and  Leontia  but  that  which  has  been  conveyed 
to  us  in  Gregory’s  letters,  we  ffiould  rank  him  amongft  the 
beft  princes  mentioned  in  hiftory  ; but  all  other  writers  paint 
him  in  quite  different  colours  ; and  his  actions,  tranfrnitted  to 
ns  by  feveral  hiftorians,  evidently  fpeak  him  a moft  cruel  and 
blood-thirfty  tyrant.  He  was  of  middling  ftatnre,  lays  Cedre- 
nu^,  deformed,  and  of  a terrible  afpect : his  hair  was  red,  his 
eye-brows  met,  and  one  of  his  cheeks  was  marked  with  a fear, 
which,  when  he  was  in  a paffion,  grew  black  and  frightful  : he 
was  greatly  addited  to  wine  and  women,  blood-thirfty,  inexo 
rable,  bold  in  fpcech,  a ftranger  to  compalfion,  in  bis  principles! 
heretic.  He  endeavoured,  in  the  beginning  of  his  reign,  to 
gain  the  affections  of  the  people  by  celebrating  the  Circenfian 
games  with  extraordinary  pomp,  and  diftributing  on  that  occa- 
lion  large  firms  amongft  the  people  ; but  finding  that  inftead  of 
applauding  they  reviled  him  as  a drunkard,  he  ordered  his 
guards  to  fall  upon  them.  Some  were  killed,  many  wounded, 
and  great  numbers  were  dragged  to  prifon  ; but  the  populace 
fitting,  let  them  at  liberty,  and  thence  forth  conceited  an  irre- 
coneileablc  aveffion  to  the  tyrant. 

As  foon  as  the  death  of  Mauritius  was  known,  Narfes,  who 
then  commanded -the  troops  quartered  on  the  frontiers  of  Per- 
tia,  revolted.  Photos,  however,  managed  matters  fo  as  to  gain 
him  over  to  his  irkereft.  and  then  tivacheroui'y  and  cruelly 
burnt  him  alive.  He  endeavoured  to  ftrengthen  his  can  fit  by 
relpcfifable  alliances  ; but  his  cruelty  was  Inch  a?  to  render  him 
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ion,  retired,  atier  tne  defeat  ot  his  countrymen, 

where,  he  made  an  immenfe  booty,  feizing  on  all  the  fliips  he  generally  hated,  for  hcfoarecl  neither  fo 

met  with  trading  to  that  country.  From  Phoenicia  he  tailed  others  he  murdered  Cmptantina,  the  widow  of  Mauritius,  and 

to  Sicily,  where  he  committed  great  depreciations  on  the  Car-  her  daughters.  Theft:  ttaiehies  were  at  length  the  caufe  ot  his 

thaginians  and  Tufcans ; but  is  find  never  to  have  moleftcd  downt’al.  lie  became  •uti\cr!al!y  hateful  ; and  perfons  in  great 
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authority  near  h't6  perloutfeonlpirod  againft  him.  This  con fpi- 
C 


p no 


[ 

j’acy,  however,  was  dllcovered,  and  the  petTonj  concerned  in  it 
were  all  put  to  death.  The  following  year,  however,  6lo,he 
wa:;  overtaken  by  the  fate  he  had  lo  long  delerved. 

Heraclius,  the  fon  of  the  governor  of  Africa,  who  bore  the 
fame  name,  taking  upon  him  the  title- of  emperor,  and  being 
acknowledged  as  fuch  by  the  people  of  Africa,  failed  from  thence 
with  a formidable  fleet*  and  a powerful  army  on  board,  for  Con- 
iianlinople,  while  Nicetas  marc  he  1 thither  by  way  of  Alexan- 
dria and  the  Pentapolis.  Heraclius  iteered  his  courfe  to  Aby- 
dus,  where  he  was  received  with  gna  demon  (f  rations  of  joy  by 
leveral  perlons  of  raid?,  who  had  been  ban  idled  by  Phocas. 
from  A by  d ns  he  (.died  to  Cunftantinople,  where  he  engaged 
and  utterly  defeated  the  tyrant’s  fleet.  Phocas  took  refuge  in 
the  palace  ; but  one  Photinus,  whole  wife  he  had  formerly  de- 
bauched, puriuing  him  with  a party  of  foldiers,  forced  the  gates, 
dragged  the  cowardly  emperor  from  the  throne,  and  h iving 
ltripped  him  of  the  imperial  robes,  and  clothed  him  with  a 
black  veff,  carried  him  in  chains  to  Heraclius,  who  commanded 
firft  his  hands  and  feet,  then  his  arms,  and  at  lad  his  head,  to 
be  cut  oft' : the  remaining  part  of  his  body  was  delivered  up  to 
the  foldiers,  who  burnt  it  in  the  forum.  We  are  told,  that 
Heraclius  having  reproached  him  with  his  evil  adminiftration, 
heanfwered,  with  great  calomels,  “It  is  incumbent  upon  you 
rJ  govern  better.”  Such  was  the  end  of  this  cruel  tyrant,  after 
he  had  reigned  (even  years  and  fome  months. 

PHOCILIDES,  a Greek  poet  and  philofopher  of  Miletus, 
fiourithed  about  540  years  before  the  Chriftian  era.  The  poe- 
tical piece  now  extant,  attributed  to  him,  is  not  of  his  cornpo- 
fttion  but  of  another  poet  who  lived  in  the  reign  of  Adrian. 

PHOCION  was  a diftinguifhed  Athenian  general  and  orator 
in  the  time  of  Philip  II.  of  Macedon.  His  chaffitSter  is  thus 
deferibed  in  the  Ancient  Univerfal  Hiftory.  “ He  was  too 
modeft  to  lblicit  command,  nor  did  he  promote  wars  that  he 
might  raife  his  authority  by  them  ; though,  taken  either  as  a 
foldier,  orator,  ftatefman,  or  general,  he  was  by  far  the  mod 
eminent  Athenian  of  his  time.  As  he  was  a moll  difinterefted 
patriot,  he  could  entertain  no  great  affection  for  Philip:  but 
as  he  perfectly  well  knew  the  difpofition  of  his  countrymen, 
and  how  unlikely  they  were  lpng  to  fupport  fuch  meaftires  as 
were  neceflary  to  humble  the  Macedonian  power,  he  did  not 
exprefs  himfelf  vehemently,  but  chofe  rather  to  cultivate  t hu 
eiteem  which  on  all  occalions  Philip  lnowed  for  the  ftate  jf 
Athens,  as  a mean  of  preferving  her,  when  the  fhould  be  reduced 
to  that  fituation  which  he  conceived  they  wanted  virtue  to/tre- 
vent.  From  this  character  the  reader  will  eatily  difeerr?  that 
Demofthenes  and  he  could  not  well  agree.  The  formtr  was 
always  warm,  his  language  copious,  and  his  deftgns  exfmfive  : 
and  Phocion,  on  the  other  hand,  was  of  a mild  temper, deliver- 
ed his  opinion  in  very  few  words,  and  propofed  fchenvs  at  once 
neceftary  and  eafy  to  be  efle6led.  Yet  he  feldom  or/iever  con- 
curred with  the  people,  but  fpoke  as  poignantly  a'ainft  their 
vices  as  Demofthenes  himfelf;  infomuch  that  this  orator  once 
told  him,  ‘ The  Athenians,  Phocion,  in  fome  of  tkir  mad  fits, 
will  murder  thee.’  * The  fame  (anfwered  he)  msy  fall  to  thee, 
Demofthenes,  if  ever  they  come  to  be  fober.’ 

Fte  was  afterwards  appointed  to  command  he  army  which 
was  lent  to  atlift  the  Byzantines  againft  Phil/),  whom  he  ob- 
liged to  return  to  his  own  dominions.  This  truly  great  man, 
whom  (though  extremely  poor)  no  fum  coulfbribe  to  betray  his 
country,  and  who  at  every  riJk  on  all  occafbns  gave  them  found 
advice,  was  at  Iingth  acculed  by  his  un/rateful  countrymen. 
This  event  happened  in  the  year  before  Chrift  .318.  Fie  was 
lent  to  Athens  by  Polypcrchon,  head  of  jfaflion  in  Macedonia, 
together  with  his  friends,  chained  in  c/rts,  with  this  mellage, 

“ I'hat  though  he  was  convinced  they  were' traitors,  yet  he  left 
them  to  he  judged  by  the  Athenians  f a free  people.”  Phocion 
demanded  whether,  they  intended  U proceed  againft  him  by 
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form  of  l.nv  ; and  lutn.e  crying  out  that  they  would,  Phocion 
demanded  haw  that  could  be  if  they  were  not  allowed  affair  hear- 
ing ; but  perceiving,  by  the  clamour  of  the  people,  that  no  fuch 
thing  was  to  be  expected,  he  exclaimed,  “ As  for  myfeif,  J Con- 
tefs  the  crime  obje&ed  to  me, and  fubmit  to  the  judgment  of  the 
law  ; but  confider,  O ye  Athenians,  what  have  thefe  poor  inno- 
cent men  done  that  they  fhould  be  involved  in  the  fame  calamity 
with  me  ?’•’  The  people  replied  with  great  vociferation,  “ They 
are  your  accomplices,  and  that  is  enough.”  Tnen  the  decree 
was  read,  adjudging  them  all  to  death,  viz.  Phocion,  Nicocles, 
Aheudippps,  Agamon,  and  Pythocles  ; thefe  were  prefent  • 
Demetrius,  Phalereus,  Calliinedon,  Charicles,  and  others,  were* 
condemned  in  their  abfence.  Some  moved  that  Phocion  miobt 
be  tortured  before  he  was  put  to  death  ; nay,  they  were  for 
bringing  the  rack  into  the  affembly,  and  ’torturing  him  there. 
The  majority,  however,  thought  it  enough  if  he  was  put  to  death' 
for  which  the  decree  was  carried  unanimoully ; fome  putting 
on  garlands  of  flowers  when  they  gave  their  votes.  As  he  wa» 
going  to  execution,  a perfon  who  was  his  intimate  friend  atked 
him  if  he  had  any  r'eflage  for  his  fun  ? “ Yes”,  replied  Pho- 
cion ; “ tell  him  it  is  my  laft  command  that  he  forget  how  ill 
the  Athenians  treated  his  father.” 

The  fpleen  of  his  enemies  was  not  extinguilhed  with  his  life  : 
they  palfed  a decree  whereby  his  corpfe  was  banilhed  the  Athe- 
nian territories ; they  like  wife  forbad  any  Athenians  to  furnith 
fire  for  his  fuieral  pile.  One  Coriopian  took  up  the  corpfe* 
and  carried  t beyond  Eleufina,  where  he  borrowed  fome  fire  of 
a Megariar  woman  and  burned  it.  A Megarian  matron,  who 
attended  with  her  maid,  railed  on  the  place  an  honorary  monu- 
ment ; and  having  gathered  up  the  bones,  carried  them  home, 
and  buned  them  under  her  own  hearth  5 praying  at  the  fame 
time  tins  to  the  Penates  : “ To  you,  Oyc  gods,  guardians  of 
this  jdace,  I commit  the  precious  remains  of  the  molt  excellent 
Phodon.  Protect  them,  I befeech  you,  from  all  in  Tits  ; and 
deliver  them  one  day  to  be  repofited  in  the  fepulchre  of  his 
anceltors,  when  the  Athenians  (hall  become  wii'er.”  It  was  not 
bng  before  this  opportunity  occurred.  When  the  Athenians 
began  to  cool  a little,  and  remember  the  many  fervices  they 
had  received  from  Phocion,  they  decreed  him  a ltatue  of  brafs  j 
ordered  his  bones  to  be  brought  back  at  the  public  expenfe  j 
and  decreed  that  his  accufers  Ihould  be  put  to  death.  Agno- 
nides,  who  was  principally  concerned  in  that  tragedy,  fuflfered- 
but  Epicurus  and  Demophilus,  who  were  alfo  accomplices  in  it' 
fled.  However,  Phocion’s  fon  met  with  them,  and  executed  his 
revenge  upon  them;  which  was  almoft  the  only  goodaftion  he 
ever  performed,  as  he  had  a very  fmall  lharc  of  his  father’s  abili- 
ties, and  not  any  of  his  virtues.  Such  is  theficklenefsand  injuftice 
of  popular  governments;  failings  which,  if  we  are  tojudge  from 
univerfal  experience,  are  abfolutely  infeparable  from  them. 

1 riOCIS,  (Demofthenes,  Strabo,  Paufanias) ; a country  of 
Greece,  contained  between  Boeotia  to  the  eaft  and  Locris  to  tho 
weft,  but  extending  formerly  from  the  Sinus  Corinthiacus  on 
the  fouth  to  the  fea  of  Euboea  on  the  north,  and,  according  to 
Dionyfius,  as  far  as  Thermopylae;  but  reduced  afterwards  to 
narrower  bounds.  Pbocenfes,  the  people  ; Pbocicus,  tbe-epithet, 
(Juftm.)  'JJt'llam  Phocicum , the  (acred  war  which  the  The- 
bans and  Philip  of  Macedon  carried  on  againft  them  for  plun- 
dering the  temple  of  Delphi  ; and  by  which  Philip  paved  the 
way  to  the  fovereignty  of  all  Greece,  (Juftin.)  Its  greateft 
length  was  from  north  to  fouth,  that,  is,  from  ,8°  45'  to  39°  20', 
or  about  35  miles;  but  very  narrow  frogi  eaft  to  weft,  not  ex- 
tending to  30  miles,  that  is,  from  I30  1 o'  to  23°  40' at  the 
wideft,  but  about  3 3 miles  towards  the  Corinthian  bay,  and 
much  narrower  (till  towards  the  north.  This  country  is  gene- 
rally allowed  to  have  taken  its  name  from  P hocus  the  fon  of 
Ornylion,  a native  of  Corinth  ; but  having  been  foon  after  in- 
vaded by  the  EgineUe,  under  the  conduct  of  another  Phocus, 
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who  was  the  Ton  of  Eacus  king  of  Enopia.  the  memory  of  the 
firit  infenlibly  gave  way  to  that  of  the  fecorid. 

In  Phocis  there  were  feveral  celebrated  mountauif,  ft>‘h  as 
Cythseron,  H • ljcon,  and  Parnassus.  The  la  ft  tavo  we  have 
already  noticed  in  the  order  of  t lie  alphabet.  Cythserort  ^rns 
confecrated  to  the  mules  as  well  as  the  other  two,  and  tvas 
confequently  much  celebrated  by  the  poets.  Both  it  and  Helicon 
contend  with  Mount  Parhaflus  for  height  and  magnitude.  There 
were  no  remarkable  rivers  in  Phocis  except  Ce))hifus,  which 
runs  from  the  foot  of  Parnaifus  northward  and  empties  itlelf 
in  the  Pindus,  which  was  near  the  boundary  of  that  kingdom. 

It  had  feveral  very  conliderable  cities;  fuch  as  Cyrra,  Crilfa, 
and  Antecyra, which,  according  to  Ptolemy,  were  on  the  fea- 
coafts  ; and  Pytbia,  Delphi,  Daulis,  Elatia,  Ergofthenia,  and 
Baulia,  which  were  inland  towns.  Elatia  was  the  largeft  and 
richefl  alter  Delphi. 

Deucalion  was  king  of  that  part  of  Phocis  which  lies  about 
Parnaifus,  at  the  time  that  the  Ceerops  flouritlied  in  Attica  ; 
but  the  Phocians  afterwards  formed  themlelves  into  a common- 
wealth, to  be  governed  by  their  general  alfemblies,  the  mem- 
bers of  which  were  chofen  from  among  themfelves,  and  were 
changed  as  often  as  occafton  required.  Of  the  hiftory  of  the 
Phocians  but  little  is  known  till  the  time  of  the  hojy  war,  of 
which  we  have  the  following  account  in  the  Ancient  Univerfal 
Hi  llory. 

“ The  Phocians  having  prefumed  to  plough  the  territories  of 
the  city  of  Cyrra,  confecrated  to  the  Delphic  god,  were  fum- 
monpd  by  the  other  Grecian  dates  before  the  court  of  the  Am-' 
phidtyons,  where  a conliderable  tine  was  impofed  upon  them 
for  their  facrilege.  They  refilled  to  pay  it,  on  pretence  that  it 
was  too  large;  and  at  the  next  alfembly  their  dominions  were 
adjudged  confifcated  to  the  ufe  of  the  temple.  This  fecond  fen- 
tence  exafperated  the  Phocians  dill  more;  who,  at  the  in  di- 
gat  ion  of  one  Philomelus,  or,  as  he  is  called  by  Plutarch,  l’hi- 
lomedes,  feized  upon  the  temple,  plundered"  it  of  its  treal'ure, 
and  held  the  facred  depofitum  for  a confiderable  time.  This 
fecond  crime  occafioned  another  alfembly  of  the  Amphictyons, 
the  relult  of  which  was  a formal  declaration  of  war  againlt  the 
Phocians  The  quarrel  being  become  more  general,  the  feve- 
ral dates  took  part  in  it  according  to  their  inclinations  or  in- 
tered.  Athens,  Sparta,  and  fome  others  of  the  Peloponnedans, 
declared  for  the  Phocians  ; and  the  Thebans,  Thelfalians,  Lo- 
crians,  and  other  neighbouring  dates,  againft  them.  A war 
Was  commenced  with  great  fury  on  both  tides,  and  dyled  the 
holy  war,  which  laded  ten  years  ; during  which  the  Phocians, 
having  hired  a number  of  foreign  troops,  made  an  obdinate  de- 
fence, and  would  in  all  probability  have  held  out  much  longer 
had  not  Philip  of  Macedon  given  the  fimfhing  (broke  to  their 
total  defeat  and  punifliment.  The  war  being  ended,  the  grand 
council  aflembled  ’ again,  and  impofed  an  annual  tine  of  60 
talents  upon  the  Phocians,  to' be  paid  to  the  temple,  and  con- 
tinued till  they  had  fully  repaired  the  damage  it  had  fuftained 
from  them;  and,  till  this  reparation  lliould  he  made,  they  were 
excluded  from  dwelling  in  walled  towns,  and  from  having  any 
vote  in  the  grand- alfembly.  They  did  not,  however,  continue 
long  under  this  heavy  lenience":  their  known  bravery  made  their 
afiiftance  fo  necelfary  to  the  reft,  that  they  were  glad  to  remit 
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it  ; after  which  remitTion  they  continued  to  behave  with  their 
ulual  courage  aud  relolution,  and  foun  obliterated  their  former 
guik."  , . ; 

We  cannot  ftnifh  this  article  without  mentioning  more  par- 
ticularly Daulis,  rendered  famous,  not  fo  much  for  its  extent  or 
richnefs,  as  for  the  (tature  and  p rowels  of  its  inhabitants  ; but 
(till  more  for.  the  inhuman  repart  which  was  f'trved  up  to  Te- 
reus  king  of  Thrace  by  the  women  of  'his  city,  by  whom  he 
was  foon  after  murdered  for  the  double  injury  be  had  done  to 
his  filler  in-law  Philomela,  daughter' of  Paridton  king  of  Athens, . 
Sec  Ph  lome  a. 

PHOEBUS,  one  of  the  names  given  by  ancient  mythologies 
to  the  Sun,  Sol,  or  Apollo.  See  Apollo 

PHOENICIA,  or  more  properly  Phoenice,  the  ancient 
name  of  a country  lying  between  the  34th  and  36th  degrees  of 
north  latitude;  bounded  by -Syria  on  the  north  and  eafi,  by 
Judaea  on  the  louth,  and  by  the  Mediterranean , on  the  weft. 
Wnence  it  borrowed  its  name  is  not  absolutely  certain.  Some 
derive  it  from  one  Phoenix  ; others  from  the  Greek  word  phoenix, 
fignifying  a palm  or  date,  as  that  tree  remarkably  abounded  in- 
this  country.  Some  again  fuppofe  that  Phoeniee  is  originally 
a tranflation  of  the  Hebrew  word  Edom,  from  the  Edomites 
who  fled  thither  in  the  days  of  David.  By  the  contraction  of 
Canaan  it  was  alfo  called  Child,  and  anciently  llbabbothin  and 
Colpitis  * . The  Jews  commonly  named  if  Canaan  j though 
fome  part  of  it,  at  leaft,  they  .knew  by  the  name  of  Syropbosiice  f„ 
Bochart  tells  us  that  the  molt  probable  etymology  is  Phene 
ylnak,  i.  e.  “ the  defeendants  of  Anak,”  Such  were  the  natnes- 
peculiar  to  this  fmall  country  ; though  Phoeniee  was  fome- 
times  extended  to  all  the  maritime  countries  of  Syria  and 
Judaea,  and  Canaan  to  thd  Philiftines,  and  even  to-  the 
Amalekites.  On  the  contrary,  thefe  two  names,  and  the  reft, 
were  molt  generally  fwallowed  up  by  thofe  of  Palelline  and 
Syria 

There  is  fome  difagreement  among  authors  with  refpeft  to 
the  northern  limits  of  this  country.  Ptolemy  makes  the  river 
Eleutherus  the  boundary  of  Phcenice  to  the  north  ; but  Pliny, 
Mela,  and  Stephanus,  place  it  in  the  illand  of  Aradus,  lying 
north  of  that  fiver.  Strabo  obl'erves,  that  Come  will  have  the 
river  Eleutherus  to  be  tlje  boundary  of  Seleu-us,  on  the  fide  of 
Phosnis  and  Ccclelyria.  On  the  coaft  of  Phoeniee,  and  foutbof 
the  river  Eleutherus,  iiood  the  following  cities ; Simyka,  Or- 
thofia,  Tkipolis,  Botrys,  Byblus,  Palaebyblus,  BerytuS,  Sjdon, 
Sakepta,  Tyrus,  Palaetyrus. 

Phoeniee  extended,  according  to  Ptolemy,  even  beyond  Mount 
Carmelus ; for  that  geographer  places  in  Phoeniee  not  only 
Ecdippa  and  Ptolemais,  but  Sycaminum  and  D.xra,  which  s 
ftand  louth  of  that  mountain.  Thele,  ,however,  properly 
fpeaking,  belonged  to  Paleltine.  We  will  not  take  upon  us  to 
mark  out  the  bounds  of  tiv  midland  Phoeniee.  Ptolemy  reckt- 
ons  in  it  the  following  towns.:  Area,  Pal.-ebyblus  (Old  Byblus), 
Gabala,  and  Caeteria  Panin:.  This  province  was  confide rably  • 
extended  in  the  times  of  Chriftianity  ; when,  being,  confidered 
as  a province  of  Syria,  it  included  not  only  Damafcus- but  Pal- 
myra alfo. 

The  toil  of  this  country  is  good,  and  productive  of  many  ne- 
- cteffaties  for  food  and  clothing.  1 he  air  is  wholetome,  and  the 


* This  latt  name  is  a tranrtation  ot  the  firit.  Rahhotfen  is  in  : :ebrew  a great  gvlph  or  hay.  Prom  rabbotjen,  by  changing 
the  Hebrew //"into  the  Greek /,  comes  rabbyten  ; and,  with  a little  variation,  rba'>hotbin.  KoA7fij,  colpios , is  Gree't  alfo  lira 
bay  or  gnlpb  ; whence  it  appears  that  colpitis  or  colpitcs  is  a t ran  fiat  ion  of  rahbotbhu 

+ Bochart  luppoies  that  the  borderers,  both  upon  the  Phoenician  and  Syrian- fide,  were  called  by  the  common  name  of  Syro-- 
Phoenicians,  as  partaking  equally  of  both  nations. 

i Or  rather  Phoeniee,  Paleftine,  and  Syria,  were  promifeuouily  ufed  for  each' other,  and  particularly  thc-two  former,  rhrcnice 
and  i’aleltine,  (ays  Stephanus  Byzantinus,  were  the  fame.  As  for  nyria,  we. have  already  obferved,  that  in  its  largeft  extent  it  . 
(ometimes  comprehended  Phct  nice  and  Coclefyria,  Herodotus  pjainly  confounds  thefe  .thru-  names  j we  mean,  tuts  one  for  the 
tuber  indiflenently. 
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climate  agreeable.  Tt  is  plentifully  watered  by  fmall  rivers;  tbe  Egyptians  and  Phoenicians,  from  whom  they  received  their 
which,- running  down  from  Mount  Libanus,  fometimes  fwell  to  fyflem  of  religion  ; who  feem  in  the  moll  ancient  times  to  have 
fin  immoderate  degree,  either  increafed  by  the  melting  of  the  had  but  one  name  for  them  all.  Befides  thefe  there  were  fever  at 
tnows  on  that  mountain,  or  by  heavy  rains.  Upon  thefe  occa-  other  deities  of  later  date,  who  were  worlhipped  among  the 
lions’ 1 hey  overflow,  to  the  great  danger  and  hindrance  of  the  Phoenicians,  particularly  thefe  of  Tyre,  and  confcquently  among 
traveller  and  damage  of  the  country.  Among  thefe  rivers  is  the  Carthaginians  alfo,  Thefe  were  Jupiter,  Apollo,  Mars,  and 
that  of  Adonis.  Bacchus.  Jupiter  was  worlhipped  under  the  name  of  Bclus  or 

It  is  univerfally  allowed  that  the  Phoenicians  were  Canaan-  Baal.  To  him  they  addrefled  their  oaths  ; and  placed  him  for 
ites  * by  defeent:  nothing  is  plainer  or  lei's  contefted,  and  the  mod  part,  as  there  is  realbn  to  believe,  at  the  head  of  their 
therefore  it  were  time  loll  to  prove  it.  We  tliall  only  add,  treaties.  The  fame  name  was  alfo  given  to  the  other  two, 
that  their  blood  mull  have  been  mixed  with  that  of  foreigners  whence  they  were  frequently  millaken  for  one  another.  Apollo 
in  procefs  of  time,  as  it  happens  in  all  trading  places;  and  or  the  fun  went  either  by  this  name  limply,  or  by  others  of 

that  many  Orange  families  mult  have  fettled  among  them,  which  this  made  a part. 

who  could  conlequently  lay  no  claim  to  this  remote  origin,  The  Carthaginian  fu|«rftition,  however,  was  not  confined  to 
how' much  l'oever  they  may  have  been  called  Phoenicians,  and  thefe  deities  alone.  They  worlhipped  alfo  the  fire,  air,  and 
reckoned  of  the  fame  defeent  with  the  ancient  proprietors.  other  elements  ; and  had  gods  of  rivers,  meads,  &c.  Nay, 

The  Phoenicians  were  governed  by  kings  ; and  their  territory,  they  paid  divine  honours  to  the  fpirits  of  their  heroes,  and  even 
as  fmall  a flip  as  it  was,  included  leveral  kingdoms  ; namely,  to  men  and  women  themfclves  while  yet  in  life  ; and  in  this 
thofe  of  bydon,  Tyre,  Aradus,  Berytus,  and  lJyblus.  In  this  adoration  Hannibal  the  Great  had  for  fome  time  a (hare,  not- 
particulnr  they  imitated  ana  adhered  to  the  primitive  govern-  wilhllanding  the  infamous  conduct  of  his  countrymen  towards 
ment  of  their  forefathers  ; who,  like  the  other  Canaanites,  him  at  lad.  In  order  to  worlhip  thofe  gods  with  more  con- 
were  under  many  petty  princes,  to  whom  they  allowed  the  fo-  veniency  on  all  occafions,  the  Carthaginians  had  a kind  of 
vereign  dignity,  rel’erving  to  themfelves  the  natural  rights  and  portable  temples.  Thefe  were  only  covered  chariots,  in  which 
liberties  of  mankind.  Of  their  civil  laws  we  have  no  parti-  were  fome  fmall  images  reprefenting  their  favourite  deities  ; 
cular  fyflem.  and  which  were  drawn  by  oxen.  They  were  alfo  a kind-of 

With  regard  to  religion,  the  Phoenicians  were’the  mod  grofs  craclc  ; and  their  refponfes  were  underllood  by  the  motion  inl- 
and abominable  idolators.  The  Baal-berith,  Baalzebub,  Baal-  prefled  upon  the  vehicle.  This  was  likewife  an  Egyptian  or 

famen,  &:c.  mentioned  in  feripture,  were  fome  of  the  Phoeni-  Libyan  cudom ; and  TucitU9  informs  us  that  the  ancient  Ger- 

man gods ; as  were  alfo  the  Moloch,  Alhtaroth,  and  Thammuz,  mans  had  l’omething  of.  the  fame  kind.  The  tabernacle  of 
mentioned  in  the  facred  writings.  The  word  Baal,  in  itfelf  an  Moloch  is  thought  to  have  been  a machine  of  this  kind  ; and  it 
appellative,  was  no  doubt  applied  to  tbe  true  God,  until  he  re-  is  not  improbable  that  the  whole  was  derived  from  the  taber- 
jeCted  it-  cn  account  of  its  being  fo  much  profaned  by  the  ido-  nacle  of  the  Jews  in  the  wildernefs. 

laters.  The  name  was  not  appropriated  to  any  particular  deity  Befides  all  the  deities  above  mentioned,  we  dill  find  another, 
among  the  idolatrous  nations,  but  was  common  to  many  ; named  the  Damon  or  Genius  of  Carthage,  mentioned  in  the 
however,  it  was  generally  imagined  that  one  great  God  prefided  treaty  made  by  Philip  of  Macedon  and  Hannibal.  What  this 
over  all  the  red.  Among  the  Phoenicians  this  deity  was  named  deity  might  be,  we  know  not;  however,  it  may  be  obferved, 
Baal-fumen ; whom  the  Hebrews  would  have  called  Baal-Jlc-  that  the  pagan  world  in  general  believed  in  the  exidence  of 
'min,  or  the  God  of  heaven.  In  all  probability  this  was  alfo  demons,  or  intelligences  who  had  a kind  of  middle  nature  be- 
’the  principal  Carthaginian  deity,  though  his  Punic  name  is  tween  gods  and  men,  and  to  whom  the  adminidration  of  the 
■unknown.  We  have  many  religious  rites  of  the  Carthaginians  world  was  in  a great  meafure  committed.  Hence  it  is  no  wori- 
handed  down  to  us  by  the  Greek  and  Homan  writers  ; but  they  der  that  they  thould  have  received  religious  honours  ; for,  when 
all  bedowed  names  of  their  own  gods  upon  thofe  of  the  Car-  once  mankind  were  poflefled  with  the  opinion  that  they  were  the 
thaginians,  which  leads  us  to  a knowledge  of  the  correlpon-  nrinillers  of  the  gods,  and  trutled  with  the  difpenfation  of  their 
(fence  between  the  characters  of  the  Phoenician  and  European  favours  as  well  as  the  inlliiSlion  of  their  punithments,  it  is  .na- 
deities.  The  principal  deity  of  Carthage,  according  to  Dio-  tural  to  luppofe  that  they  would  be  defirous  of  making  their  ad- 
dorus  Siculus,  was  Chronus  or  Saturn.  The  facrifices  offered  dr e ties  to  them.  See  Astarte  and  Polytheism. 
up  to  him  were  children  of  the  belt  families.  Our  author  alto  Herodotus  fuppofes  the  Phoenicians  to  have  been  circum- 
tells  us,  that  the  Carthaginians  had  a brazen  rtatue  or  colot-  cited;  but  Jofephus  aderts,  that  none  of  the  nations  included 
"lus  of  this  god,  the  hands  of  which  were  extended  in  a£l  to  under  the  vague  name  of  Paleftine  and  Syria  uted  that  rite,  the 
receive,  and  bent  downwards  in  i'uch  a manner,  that  the  child  Jews  excepted;  fo  that  if  the  Phoenicians  had  anciently  that 
laid  thereon  immediately  fell  down  into  a hollow  where  there  cuftom,  they  came  in  time  to  neglefl  it,  and  at  length  wholly 
was  a fiery  furnace.  He  adds  alfo,  that  this  inhuman  practice  laid  it  afide.  They  abtlained  however  from  the  flefh  of  fwine. 
Denied  to  confirm  a tradition  handed  down  to  the  Greeks  Much  is  faid  of  their  arts,  fcienccs,  and  manufactures ; but 
trom  very  early  antiquity,  viz.  that  Saturn  devoured  his  own  as  what  we  find  concerning  them  is  couched  in  general  terms 
children.  only,  we  cannot  defcant  on  particulars.  The  Sidouians,  under 

The  goddefs  Coeldlis,  or  Urania,  was  held  in  the  bigheft  vc-  which  denomination  we  comprehend  the  Phoenicians  in  general, 
Deration  by  the  Carthaginians,  hhe  is  thought  to  have  been  the  were  of  a mod  happy  genius.  They  were  from  the  beginning 
fame  with  the  queen  of  heaven  mentioned  in  Jeremiah,  the  Juno  addifted  to  philofophical  excrcifes  of  the  mind  ; infomuch  that 
Olympia  c;f  the  Greeks.  According  to  Hefychius,  the  fame  a Sidonian,  by  name  Molchus,  taught  tbe  do£lrine  of  atoms 
word  applied  in  the  Punic  language  both  to  Juno  and  Venus  : before  the  Trojan  war:  and  Abomenus'of  Tyre  puzzled  Solo- 

nay,  the  ancient  Greeks  frequently  confound  Juno,  Venus,  and  moil  by  tbe  lubtilty  of  his  queftions.  Phcxnice  continued  to  be 
Diana  or  the- moon,  all  together  which  is  to  be  attributed  to  one  of  the  feats  of  learning,  and  both  Tyre  and  Sidon  produced 

■"  ijuehart  infinuares  that  the. Canaan  ites  were  afltamed  of  their  name,  on  account  of  the  curie  denounced  on  their  proge- 
nitor, and  terrified  by  the  wars  fo  vigoroufly  and  fuceelfively  waged  on  them  by  the  Itraelites,  purely  bccaufe  they  were  Ca- 
naanites  ; and  that  therefore,  to  avoid  the  ignominy  of  the  one  and  the  danger  of  the  other,  they  abjured  their  old  name,  and 
changed  it  for  Phoenician?,  Syrians,  Syrophffinicians,  and  Affyriaus.  Heidegget  conjectures  alfo  that  they  were  alharaed  of 
their  anceflor  Canaan.  .. 


r h ce 


C 

their  pliilofophem  of  later  ages ; namely,  Baethus  And  Dlo- 
tJatus  oi  Sidon,  Antipater  of  Tyre,  and  Appallonius  ,of  the 
Janie  place  ; who  gave  an  account  of  the  writings  and  difciplea 
of  Zeno.  For  their  language,  lee  Philology.  As  to  their 
jnanufadtures,  the  glafs  of  Sidon,  the  purple  of  Tyre,  and  the 
exceeding  fine  linen  they  wove,  were  the  produbt  of  their  own 
country,  and  their  own  invention ; and  for  their  extraordinary 
jkill  in  working  metals,  in  hewing  timber  and  ftone  ; in  a word, 
for  their  perfect  knowledge  of  what  was  (olid,  great,  and  orna- 
jnental  in.  architecture-^- we  need  only  put  the  reader  in  mind  of 
the  large  flu  re  they  had  in  crewing  and  decojating.  the  jtemple 
at  Terufalem  under  their  king  Hiram.  Their  fame  for  ta«e, 
cielign,  and  ingenious  invention,  was  fuch,  that  whatever  was 
elegant,  jgreat,  or. pleating,  whether  in  apparel,  veflels,  or  toys, 
was  ciilii nguifhed  by  way  of  excellence  with -the  epithet  of 
Sidonian. 

The  Phoenicians  were  likewife  celebrated  as  merchants, 
navigators,  and  planters  of  colonies  in  foreign  parts.  As  mer- 
chants, they  maybe  faid.to  have  engrofled  all  the  commerce  of 
the  weftern  world  : as  navigators,  they  were  the  boldelt,  the  molt 
experienced,  and  greatelt  difcovcrers,  of  the  ancient  times  ; 
•they  had  for  many  ages  no  rivals.  In  planting  colonies  they 
exerted  themfelves  lo  much,  that,  confidering  their  habitation 
was  little  more  than  the  (lip  of  ground  between  Mount  Libanus 
and  the  fea,  it  is  furprifmg  how  they  could  furnilh  fuch  fupplies 
of  people,  and  not  wholly  depopulate  their  native  country. 

It  is  generally  Ifippoled  that  the  Phoenician's  were  induced 
to  deal  in  foreign  commodities  by  their  neighbourhood  with 
the  Syrians,  who  were  perhaps  the  molt  ancient  of  thofe  who 
carried  on  a conliderable  and  regular  trade  with  the  more  eiflern 
regions  : and  this  conjecture  appears  probable  at  leaft  ; for  their 
own  territory  was  but  fmall,  and  little  able  to  afford  any  con- 
siderable exports,  if  we  except  manufactures:  but  that  their 
manufactures  were  anyways  conliderable  till  they  began  to  turn 
all  the  channels  of  triade  into  their  own  country,  it  is  hard  to 
believe.  In  Syria,  which  was  a large  country,  they  found  Itore 
of  productions  of  the  natural  growth  of  that  foil,  and  many 
choice  and  ufeful  commodities  brought  from  the  call.  Thus, 
having  a fafe  coalt,  with  convenient  harbours,  on  one  fide,  and 
excellent,  materials  for  flnp-building  on  the  other;  perceiving 
how  acceptable  many  commodities  that  Syria  furnilhed  would 
be  in  foreign  parts,  and  being  at  the  fame  time,  perhaps,  fhown 
the  way  by  the  Syrians  themfelves,  who  may  have  navigated 
the  Mediterranean — they  turned  all  their  thoughts  to  trade  and 
navigation,  and  by  an  uncommon  application  foon  eclipled 
their  mailers  in  that  art. 

It  were  in  vain  to  talk  of  the  Edomites,  who  fled  hither  in 
David’s  time;  or  to  inquire  why  Herodotus  fuppofes  the 
Phoenicians  came  from  the.  Red  Sea:  their  origin  we  have  al- 
ready feen.  That  I'ome  of  the  Edomites  fled  into  this  country 
in  the  days  of  David,  and  that  they  were  a trading  people,  is 
very  evident : what  improvements  they  brought  with  them  into 
Phcenice,  it  is  hard  to  lay;  and  by  the  way,  it  is  as  difficult 
to  afeertain  their  numbers.  In  all  probability  they  brought 
with  them  a knowledge  of.the  Red  Sea,  and  of  the  fonth  parts 
of  Arabia,  Egypt,  and  Ethiopia ; and  by  their  information 
made  the  Phoenicians  acquainted  with  thole  coalts ; by  which 
means  they  were  enabled  to  undertake  voyages  to  thole  parts, 
for  Solomon,  and  Pharaoh  Necho,  king  of  Egypt. 

Their  whole  thoughts  were  employed  on  fehemes  to  advance 
thefr  commerce.  They  aflelded  no  empire  but  that  of  the  lea  ; 
and  feemed  to  aim  at  nothing  but  the  peaceable  enjoyment  of 
their  trade.  This  they  extended  to  all  the  known  parts  they 
could  reach;  to  the  Britifli  illes,  commonly  underliood  by  the 
Caffiterides ; to  .Spain,  and  other  places  in  the  ocean,  both  with- 
in and  without  the  Straits  of  Gibraltar ; and,  in  general,  to  all 
Vol.  VIII. 
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the  port*  of  the  Mediterranean,  the  Black  §ea,  and  the  I.nke 
Moeotis,  In  all  thele  parts  they  had  fettlements-and  correl- 
pondents,  from  which  they  drew  what  was  ufeful  to  themfelves, 
or  might  be  lo  to  others  ; and  thus  they  exerciled  the  three  great 
branches  of  trade,  as  it  is  commonly  divided  into  importation, 
exportation,  and  tranfportation,  in  full  latitude.  Such  was 
their  lea-trade;  and  for  that  which  they  carried  on  by  land  in 
Syria,  Mefopotamia,  Affyria,  Babylonia,  Perfia,  Arabia,  and 
even  in  India,  it  was  of  no  Id's  extent,  and  may  give  us  an 
idea  of  what  this  people  once  were,  how  rich  and  how  delervecT- 
,ly  their  merchants  are  mentioned  in  Scripture  as  equal  to 
princes.  'Their  country  was/ at  that  time,  the  great  ware-* 
houfe  where  every  thing  that  might  either  'adminifter  to  the 
neceffities  or  luxury  of  mankind  was  to  be  found  ; which  they 
ditlributed  as  they  judged  would  be  bell  for  their  own  interelt 
The  purple  of  lyre,  the  glafs  of  Sidon,  and  the  exceeding  fine 
linen  made  in  this  country,  together  with  other  curious  pieces 
of  art  in  metals  and  wood,  already  mentioned,  appear  to  have 
been  the  chief  and  almolt  only  commodities  of  Phoenice  itlelf. 
Indeed  their  territory  was  fo  (mail,  that  it  is  not  to  be  imagined 
they  could  afford  to  export  any  of  their  own  growth;  it  is  more 
likely  that  they  rather  wanted  than  abounded  with  the  fruits  of 
the  earth. 

Having  thus  fpoken  in  general  terms  of  their  trade,  we  fltall 
now  touch  upon  their  flapping  and  fonie  things  remarkable  in 
their  navigation.  Their  larger  embarkations  were  of  two  forts  ; 
they  divided  them  into  round  fhips  or  gauli ; and  long  lhipy, 
galleys,  or  triremes.  When  the}'  drew  up  in  line  of  battle, 
the  gauli  were  difpofed  at  a final  l diltance  from  each  other  in 
the  wings,  or  in  the  van  and  the  rear  : their  triremes  wereepn- 
trailed  together  in  the  centre.  If,  at  any  time,  they  obferved 
that, a Itranger  kept  them  company  in  their  voyage,  or  followed 
in  their  track,  they  were  lure  to  get  rid  of  him  if  they  could, 
or  deceive  him  if  poflible ; in  which  policy  they  went  fo  far,  as 
to  venture  the  l.ofs  of  their  (hips,  and  even  their  lives  ; fo  jealous 
were  they  of  foreigners,  and  fo  tenacioully  bent  on  keeping  the 
whole  trade  to  themfelves.  In  order  to  difeourage  other  nations 
from  engaging  in  commerce,  they  practifed  piracy,  or  pretended 
to  be  at  war  with  fuch  as  they  met  when  they  thought  them- 
lelves  ltrongelt.  This  was  but  a natural  ltroke  of  policy  ,in 
people  who  grafped  at  the  whole  commerce  of  the  then  known 
world.  We  mult  not  forget  here  the  famous  fifhery  of  Tyre, 
w.hich  lo  remarkably  enriched  that  city  in  particular.  See 
Astronomy,  OrniR,  and  Tyre. 

PHOENICOPIERUS,  or  Flamingo,  in  ornithology,  a 
genus  of  birds  belonging  to  the  order  of  graljae.  The  beak  is 
naked,  teethed,  and  bent  as  if  it  was  broken ; the  noltrils  are 
linear;  the  feet  are  palmated,  and  four-toed.  There  is  but  one 
fpecies  ; viz.  the  Bahamenfis  of  Catelby,  a native  of  Africa  and 
America.  See  pi.  40. 

This  bird  refembles  the  heron  in  fliape,  excepting  the  bill, 
which  is  of  a very  Angular  form.  It  is  two  years  old  before  it 
arrives  at  its  perfect  colour;  and  then  it  is  entirely  red,  ex- 
cepting the  quill-feathers,  which  are  black.  A full-grown  one 
is  of  equal  weight  with  a wild  duck  ; and  when  it  (lands  ere<5t, 
it  is  live  feet  high.  The  feet  are  webbed.  The  flefli  is  deli- 
cate, and  molt  refembles  that  of  a partridge  in  talte.  The 
tongue,  above  any  other  part,  was  in  the  higheit  etleem  with 
the  luxurious  Romans.  Thele  birds  make  their  nelis  on  hil- 
locks in  fhallow  watqr  ; on  which  they  fit  with  their  legs  ex- 
tended down,  like  a man  fitting  on  a (tool.  They  breed  on  t Ije 
coalts  of  Cuba  and  the  Bahama  iilands  in  the  Welt  Indies  ; and 
frequent  falt-water  only,  ^ By  rcalbn  of  the  particular  ill  ape  of 
its  bill,  this  bird,  in  eating,  twills  its  neck  from  tide  to  fi  le, 
and  makes  the  upper  mandible  touch  the  ground.  They  arc 
very  llupid,  and  will  not  life  at  the  report  of  a gun ; nor  is  it 
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any  warning  to  thofe  who  furvive  that  they  Tec  others  hilled  by 
their  fide  ; lb  that,  by  keeping  himfelf  out  of  fight,  a fowler 
may  kill  as  many  as  hepleafes. 

Thefe  birds  prefer  a warm  climate.  In  the  old  continent 
they  are  not  often  met  with  beyond  40  degrees  north  or  foiuh. 
They  are  met  with  everywhere  on  the  African  coait  and  adjacent 
Hies,  to  the  Cape  of  Good  Hope  ; and  fometimes  on  the  coafts 
of  Spain,  Italy,  and  thofe  of  France  ly  ing  in  the  Mediterranean 
Sea  ; being  at  times  found  at  Marfeilles,  and  for  lome  way  up 
the  Rhone.  In  lome  feafons  they  frequent  Aleppo  a*nd  the 
parts  adjacent.  They  are  Icon  alfo  on  the  Perfian  fide  of  the 
Caf'pian  Sea,  and  thence  along  the  weftern  coat!  as  far  as 
the  Wolga ; though  this  is  at  uncertain  times,  and  chiefly  in 
eonfiderable  flocks  coming  from  the  north-eaft,  moltly  in 
October  and  November;  but  fo  foon  as  the  wind  changes  they 
totally  difappear.  They  breed  in  the  Cape  Verd  ifles,  parti- 
cularly in  that  of  Sal.  They  go  for  the  Tnoft  part  together  in 
Hocks,  except  in  breeding  time.  Dampier  fays,  that,  with  two 
more  in  company,  he  killed  14  at  once,  which  was  effected  by 
lecreting  themfelves  ; for  they  are  fo  very  fhy,  that  they  will  by 
no  means  fufter  any  one  to  approach  openly  near  enough  to 
ilioot  them.  Kolben  tells  us  that  they  are  very  numerous  at 
the  Cape  ; keeping  in  the  day  on  the  borders  of  the  lakes  and 
rivers,  and  lodging  themfelves  at  night  in  the  long  grafs  on  the 
hills.  They  are  alfo  common  to  various  places  in  the  warmer 
parts  of  America,  frequenting  the  fame  latitudes  as  in  other 
quarters  of  the  world ; being  found  at  Peru,  Chili,  Cayenne, 
and  the  cosft  of  Brafil,  as  well  as  the  various  iflands  of  the 
Weft  Indies.  Sloane  found  them  in  Jamaica ; but  particularly 
at  the  Bahama  Iflands  and  at  Cuba,  where  they  breed.  When 
feen  at  a diftance,  they  appear  as  a regiment  of  foldiers,  being 
ranged  along-fide  one  another,  on  the  borders  of  the  rivers, 
fearching  for  food  ; which  chiefly  confifts  of  fmall  fifti  or  the 
eggs  of  them  5 and  of  water-infedts,  which  they  fearch  after  by 
plunging  in  the  bill  and  part  of  the  head,  from  time  to  time 
trampling  with  their  feet  to  muddy  the  water,  that  their  prey 
may  be  railed  from  the  bottom.  Whilft  they  are  feeding,  one 
of  them  is  Paid  to  ftand  centinel,  and  the  moment  he  founds  the 
alarm  the  whole  flock  takes  wing.  This  bird,  when  at  reft, 
ftands  on  one  leg,  the  other  being-drawn  up  clofe  to  the 'body, 
with  the  head  placed  under  the  wing  on  that  fide  of  the  body 
it  ftands  on. 

They  are  fometimes  caught  young,  and  are  brought  up  tame  ; 
but  are  always  impatient  of  cold;  and  in  this  ftate  will  feldom 
live  a great  while,  gradually  lofing  their  colour,  flefh,  and  ap- 
petite, and  dying  for  want  of  that  food  which  in  a ftate  of  na- 
ture at  large  they  were  abundantly  fupplied  with. 

PHOENIX,  in  aftronomy.  See  Astronomy. 

Phoenix,  the  Great  Palin,  or  Date- tree  ; a genus  of  plants 
belonging  to  the  order  of  palmae.  There  is  only  one  fpecies, 
viz.  the  daCtylifera,  or  commoh  date-tree,  a native  of  Africa 
and  the  eaftern  countries,  where  it  grows  to  i;o,  60,  and  100 
feet  high.  The  trunk  is  round,  upright,  and  ftudded  with  pro- 
tuberances, which  are  the  vcftlges  of  the  decayed  leaves.  From 
the  top  iflues  forth  a duller  ofleaves  or  branches  eight  or  nine 
feet  long,  extending  all  round  like  an  umbrella,  and  bending  a 
little  towards  the  earth.  The  bottom  part  produces  a number 
of  (talks  like  thofe  of  the  middle,  but  feldom  (hoofing  fo  high  as 
four  or  five  feet.  Thefe  (talks,  fays  Adanfon,  diffufe  the  tree 
very  considerably ; fo  that,  wherever  it  naturally  grows  in 
forefts,  it  is  extremely  difficult  to  open  a paflage  through  its 
prickly  leaves.  The  date-tree  was  introduced  into  Jamaica 
foon  after  the  conqueft  of  the  ifland*  by  the  Spaniards.  There 
are,  however,  but  few  of  them  in  Jamaica  at  this  time.  The 
fruit  is  fomewhat  in  the  (hape  of  an  acorn.  It  is  compofed  of 
a thin,  light,  and  glofly  membrane,  fomewhat  pellucid  and 
yellowifh  ; which  contains  a fine,  foft,  and  pulpy  fruit,  which 
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is  firm,  fweet,  and  fomewhat  vinous  to  the  tafte,  efculent,  and 
wholefome;  and  within  this  is  cnclofed  a folid,  tough,  and  hard 
kernel,  of  a pale  grey  colour  on  the  outfide,  and  finely  marbled 
within  like  the  nutmeg.  For  medicinal  ufe  dates  are  to  b» 
chofen  large,  full,  frelh,  yellow  on  the  furfacc,  loft  and  tender, 
not  too  much  wrinkled  ; fuch  as  have  a vinous  tafte,  and  do  not 
rattle  when  ftiaken.  They  are  produced  in  many  parts  of  Eu- 
rope, but  never  ripen  perfectly  there.  The  heft  are  brought 
from  Tunis;  they  arc  alfo  very  fine  and  good  in  Egypt  and  ia 
many  parts  of  the  eaft.  Thofe  of  Spain  and  France  look  well ; 
but  are  never  perfectly  ripe,  and  very  fubjedt  to  decay.  They 
are  preferved  three  ditferent  ways  ; fome  prefled  and  dry;  others 
prelled  more  moderately,  and  again  moiflened  with  their  owa 
juice;  and  others  notprelled  at  all,  but  moiflened  with  the  juice  of 
other  dates,  al  they  are  packed  up,  which  is  done  in  bafkets  or 
(kins.  Thofe  preferved  in  this  laft  way  are  the  bell.  Dates  havs 
always  been  efteemed  moderately  ((lengthening  and  aftringent. 

Though  the  date-tree  grows  everywhere  indiferiminately  on 
the  northern  coafts  of  Africa,  it  is  not  cultivated  with  care,  ex-* 
ccpt  beyond  Mount  Atlas;  hecaufe  the  heat  is  not  fufficiently 
powerful  along  the  coafts  to  bring  the  fruits  to  proper  maturity. 
We  fliH.ll  here  extract  fome  obfervations  from  Mr.  Des  Fontaines 
relpeCting  the  manner  of  cultivating  it  in  Barbary,  and  on  the 
different  life's  to  which  it  is  applied.  All  that  part  of  the  Zaara 
which  is  near  Mount  Atlas,  and  the  only  part  of  this  vaft  de-* 
fert  which  is  inhabited,  produces  very  little  corn:  the  foil  being 
Tandy,  and  hi;rnt  up  by  the  fun,  is  almoft  entirely  unfit  for  the 
cultivation  of  grain,  its  only  productions  of  that  kind  being  a 
little  barley,  maize,  and  forgo.  The  date-tree,  however,  fup- 
plies  the  deficiency  of  corn  to  the  inhabitants  of  thefe  countries, 
and  furnifties  them  with  almoft  the  whole  of  their  fubfiftence. 
They  have  flocks  of  fheep  ; but  as  they  are  not  numerous,  they 
preferve  them  for  the  fake  of  their  wool  ; befides,  the  flefh  o? 
thefe  animals  is  very  unwholefome  food  in  countries  that  are 
exceflively  warm ; and  thefe  people,  though  ignorant,  have 
probably  been  enabled  by  experience  to  know  that  it  was  falu- 
tary  for  them  to  abftain  from  it.  The  date-trees  are  planted 
without  any  order,  at  the  diftance  of  12  feet,  one  from  the  other, 
in  the  neighbourhood  of  rivulets  and  ftreams  which  iflue  from 
the  fand.  Forefts  of  them  may  be  feen  here  and  there,  fome  of 
which  are  feveral  leagues  in  circumference.  The  extent  of  thefe 
plantations  depends  upon  the  quantity  of  water  which  can  be 
procured  to  water  them  ; for  they  require  much  moifture.  All 
thefe  forefts  are  intermixed  with  orange,  almond,  and  pome- 
granate trees,  and  with  vines  which  twift  round  the  trunks  of 
the  date-trees  ; and  the  heat  is  ftrong  enough  to  ripen  the  fruit, 
though  they  are  never  expofed  to  the  fun. 

Along  the  rivulets  and  ftreams,  dykes  are  ereCted  to  (top  the 
courfe  of  their  waters,  in  order  that  they  may  be  diliributed 
amongft  the  date-trees  by  means  of  fmall  canals.  The  num- 
ber of  canals  is  fixed  for  each  individual  ; and  in  feveral  cantons, 
to  have  a right  to  them,  the  proprietors  are  obliged  to  pay  an 
annual  fum  proportionable  to  the  number  and  extent  of  their 
plantations.  Care  is  taken  to  till  the  earth  well,  and  to  raife 
a circular  border  around  the  root  of  each  tree,  that  the  water 
may  remain  longer  and  in  larger  quantity.  The  date-trees  are 
watered  in  every  feafon,  hut  more  particularly  during  the  great 
heats  of  lummer. 

It  is  generally  in  winter  that  new  plantations  of  this  tree  are 
formed.  For  this  purpofe  thofe  who  cultivate  them  take  flioots 
of  thofe  which  produce  the  belt  dates,  and  plant  them  at  a fmall 
diflance  one  fronr-the  other.  At  the  end  of  three_or  four  years 
thefe  (hoots,  if  they  have  been  properly  taken  care  of,  begin  to 
hear  fruit  ; but  this  fruit  is  as  yet  dry,  without  fweetnefs,  and 
even  without  kernels;  they  never  reach  the  higheft  degree  of 
perfection  of  which  they  are  fufceptible  till  they  are  about  I? 
or  20  ye*rs  old.  , 
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Thefe  plants  are  however  produced  font  the  feeds  taken  out 
of  the  fruit,  provided  they  are  frelli.  They  fiiould  be  Town  in 
pots  filled  with  light  rich  earth,  and  plunged  into  a moderate 
hot-bed  of  tanners  bark,  which  fiiould  be  kept  in  a moderate 
temperature  of  heat,  and  the  earth  frequently  refrefiicd  with 
water.  When  the  plants  are  come  up  to  a proper  free,  they 
{hould  be  each  planted  in  a feparate  Imall  pot,  filled  with  the 
fame  light  earth,  and  plunged  into  a hot-bed  again,  obferving 
to  refrefh  them  with  water,  as  alfo  to  let  them  have  air  irj  pro- 
portion to  the  warmth  of  the  feafon  and  the  bed  in  which  they 
are  placed.  During  the  fummer  time  they  fhoold  remain  in 
the  lame  hot-bed  ; but  in  the  beginning  of  Augufi,  they  (hould 
have  a great  lhare  of  air  to  harden  them  againft  the  approach 
of  winter  ,;  for  if  they  are  too  much  forced,  they  will  be  to  ten- 
der as  not  to  be  preferved  through  the  winter  without  much  dif- 
ficulty, ei'pecially  if  you  have  not  the  conveniency  of  a bark- 
ftove  to  keep  them  in.  The  foil  in  which  thefe  plants  (hould  be 
placed  mull  be  compofed  in  the  following  manner,  viz.  half  of 
light  frefh  earth  taken  from  a pafture- ground,  the  other  half 
fea-land  and  rotten  dung  or  tanners  bark  in  equal  proportion  ; 
thefe  fhould  be  carefully  mixed,  and  laid  in  a heap  three  or 
four  months  at  lead  before  it  is  ufed,  but  fiiould  be  often  turned 
over  to  prevent  the  growth  of  weeds,  and  to  fsveeten  the  earth. 

The  trees,  however,  which  fpring  from  feed  never  produce  fo 
good  dates  as  thofe  that  are  railed  from  (hoots,  they  being  al- 
ways poor  and  ill  tafted.  It  is  undoubtedly  by  force  of  cultiva- 
tion, and  after  feverai  generations,  that  they  require  a good 
quality. 

The  date-trees  which  have  been  originally  (own  grow  ra- 
pidly, and  we  have  been  allured  that  they  bear  fruit  in  the  fourth 
or  fifth  year.  Care  is  taken  to  cut  the  inferior  branches  of  the 
date-tree  in  proportion  as  they  rife;  and  a piece  of  the  root  is 
always  left  of  fome  inches  in  length,  which  affords  the  eafy 
means  of  climbing  to  the  fummit.  Thefe  trees  live  a long  time, 
according  to  the  account  of  the  Arabs  ; and  in  order  to  prove  it, 
they  fay  that  when  they  have  attained  to  their  full  growth,  no 
change  is  obferved  in  them  for  the  lpace  of  three  generations. 

The  number  of  females  which  are  cultivated  is  much  fuperior 
to  that  of  the  males,  becaufe  they  are  much  more  profitable. 
The  fexual  organa  of  the  date-tree  grow,  as  is  well  known,  upon 
different  (talks,  and  thefe  trees  flower  in  the  months  of  April 
and  May,  at  which  time  the  Arabs  cut  the  male  branches  to 
impregnate  the  female.  For  this  purpofe,  they  make  an  incifion 
in  the  trunk  of  each  branch  which  they  with  to  produce  fruit, 
and  place  in  it  a llalk  uf  male  flowers  ; without  this  precaution 
the  date-tree  would  produce  only  abortive  fruit.  * In  fome 
cantons  the  male  branches  are  only  fhaken  over  the  female,  The 
practice  of  impregnating  the  date-tree  in  this  manner  is  very  an- 
cient. Pliny  defcribes  it  very  accurately  in  that  part  of  his 
work  where  he  treats  of  the  palm-tree. 

There  is  fcarcely  any  part  of  the  date-tree  which  is  not  ufe- 
ful.  The  wood,  though  of  a fpongy  texture,  lafts  fuch  a num- 
ber of  years,  that  the  inhabitants  of  the  country  fay  it  is  incor- 
ruptible. They  employ  it  for  making  beams  and  inltruments 
of  hufbandry ; it  burns  llowly,  but  the  coals  which  refult  from 
its  combuttion  are  very  ftrong,  and  produce  a great  heat. 

The  Arabs  ftrip  the  bark  and  fibrous  parts  from  the  young 


date-trees,  and  eat  the  fnbftance,  which  is  in  the  centre;  it  fa 
very  nounlhmg  and  has  a tweet  take:  it  is  known  by  thename 
of  the  marrow  of  the  date-tree.  They  eat  alfo  the  leaves,  when 
hey  are  young  and  tender,  with  lemon-juice  ; the  old  ones  are 
laid  out  to  dry,  and  are  employed  for  making  mats  and  other 
works  of  the  fame  kind,  which  are  much  ufed,  and  with  which 
they  carry  on  a confiderable  trade  in  the  interior  parts  of  the 
country.  From  the  fides  of  the  flumps  of  the  branches  which 
have  been  left  ante  a great  number  of  delicate  filaments,  of 

which  they  make  ropes,  and  which  might  ferve  to  fabricate 
cloth. 

. °f  the  frefh  dates  and  fugar,  fays  Haffelquift,  the  Egyp- 
tians make  a conferve,  which  has  a very  pleafant  tafte.^  In 
Egypt  they  ufe  the  leaves  as  iiy-Haps,  for  driving  away  the  na- 
merous  infects  which  prove  to  troublefome  in  hot  countries 
The  hard  boughs  are  ufed  for  fences  and  other  purpofes  of  huf- 
bandry ; the  principal  ftem  for  building.  The  fruit,  before  it 
is  ripe,  is  fomewhat  aftringent ; but,  when  thoroughly  mature 
is  ot  the  nature  of  the  fig.  The  .Senegal  dates  are  (horter  than 
thofe  of  Egypt,  but  much  thicker  in  the  pulp,  which  is  faid  to 
have  a fugary  agreeable  tafle,  fuperior  to  that  of  the  beft  dates 
ot  the  Levant. 

A white  liquor,  known  by  the  name  of  mill-,  is  drawn  alfo 
from  the  date-tree.  E o obtain  it,  all  the  branches  are  cut  from 
the  fummit  of  one  of  thefe  trees,  and  after  feverai  ineifions  have 
been  made  in  it,  they  are  covered  with  leaves,  in  order  that  the 
heat  of  the  fun  may  not  dry  it. 

The  fap  drops  down  into  a veffel  placed  to  receive  it,  at  the 
bottom  of  a circular  groove  made  below  the  ineifions.  The 
milk  of  the  date-tree  has  a fweet  and  agreeable  take  when  it  is 
new  ; it  is  very  refreftiing,  and  it  is  even  given  to  fick  people  to 
drink,  but  it  generally  turns  four  at  the  end  of  24  hours.  Old 
trees  are  chosen  for  this  operation,  bccaufe  the  cutting  of  the 
branches,  and  the  large  quantity  of  fap  which  flows  from  them 
greatly  exhauft  them,  and  often  caufe  them  to  decay. 

The  male  flowers  of  the  date-tree  are  alfo  ufeful.  ' They  are 
eaten  when  (fill  tender,  mixed  up  with  a little  lemon-juice. 
They  are  reckoned  to  be  very  provocative  : the  odour  which  they 
exhale  is  piobably  the  caufe  of  this  property  being  aferibed  to 
them. 


Thefe  date-trees  aVe  very  lucrative  to  the  inhabitants  of  the 
defert.  Some  of  them  produce  20  bunches  of  dates  ; but  care 
is  always  taken  to  lop  off  a part  of  them,  that  thofe  which  re- 
main may  become  larger  ; 10  or  12  bunches  only  are  left  on 
the  moft  vigorous  trees. 

It  is  reckoned  that  a good  tree  produces,  one  year  with  an- 
other, about  the  value  of  10  or  12  (hillings  to  the  proprietor.  A 
pretty  confiderable  trade  is  carried  on  with  dates  in  the  interior 
part  of  the  country,  and  large  quantities  of  them  are  exported 
to  France  and  Italy.  The  crop  is  gathered  towards  the  end  of 
November.  When  the  bunches  are  taken  from  the  tree,  they 
are  hung  up  in  fome  very  dry  place  where  they  may  be  flickered 
and  fecure  from  infers. 

Dates  afiord  wholeforae  nourifliment,  and  have  a very  agree- 
able tafte  when  they  are  frefii.  The  Arabs  eat  them  without 
fealoning.  They  dry  and  harden  them  in  the  fun,  to  reduce 
them  to  a kind  of  meal,  which  they  lay  up  in  (tore  to  fupply 


* The  celebrated  Linnaeus,  in  his  Differtation  on  the  Sexe9  of  Plants,  fpeaking  of  the  date -tree,  fays,  “ A female  date- 
bearing palm  flowered  many  years  at  Berlin  without  producing  any  feeds  ; but  the  Berlin  people  taking  care  toTiave  fome  of  the 
blolfoms  of  the  male  tree,  which  was  then  dowering  at  Leipfic*  lent  to  them  by  the  port,  they  obtained  fruit  by  thefe  means  • 
and  fume  dates,  the  offspring  of  this  impregnation,  being  planted  in  my  garden,  fprung  up,  and  to  this  day  continue  to  crow 
vigoroufly.  Kcompfer  formerly  told  us  how  necefiary  it  was  found  by  the  oriental  people,  who  live  upon  the  produce  of  palm- 
trees,  and  are  the  true  IjOtopbagi,  to  plant  fome  male  trees  among  the  females,  if  they  hoped  for  any  fruit  : hence  it  is  the  prac- 
tice of  thofe  who  n.ake  war  in  that  part  of  the  wmkl  to  cut  down  all  the  male  palms,  that  a famine  may  afliifi  their  propi ietors  ; 
fometimes  even  the  inhabitants  theme'.vcs  dellroy  the  male  trees  when  they  dread  an  invafion,  that  their  enemies  may  find  no 
lutlenance  in  the  country.” 
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ihemfelvcs  with  food  during  the  long  journeys  which  they  often 
undertake  aerols  theirdeferts.  Thistimple  food  is  fiifiicient  to  nou- 
jifti  them  for  a long  time. — The  inhabitants  of  the  Zaara  pro- 
cure alfo  from  their  dates  a kind  of  honey  which  is  exceedingly 
fweet4  For  this  purpofe  they  choofe  thoi’e  which  have  the 
fofiefi  pulp  ; and  having  put  them  into  a large  jar  with  a hole 
in  the  bottom,  they  fqueeze  them  by  placing  over  them  a weight 
of  eight  or  ten  pounds.  The  moil  lluid  part  of  the  tubfiance, 
which  drops  through  the  hole,  is  what  they  call  the  honey  of  the 
date. 

•Even  the  ftones,  though  very  hard,  are  not  thrown  away. 
They  give  them  to  their  camels  and  flieep  as  foodj  after  they 
have  bruifed  them  or  laid  them  to  foften  in  water, 

The  date,  as  well  as  other  trees  which  are  cultivated,  exhi- 
bits great  variety  in  its  fruit,  with  refpeft  to  tliape,  Aze,  qua- 
lity, arid  even  colour.  There  are  reckoned  to  be  at  lead  twenty 
different  kinds.  Dates  are  very  liable  to  be  pierced  by  worms, 
and  they  loon  corrupt  in  moift  or  rainy  weather. 

From  what  has  been  faid,  it  may  eafily  be  perceived  that 
there  is,  perhaps,  no  tree  whatever  ufed  for  fo  many  and  fo  va- 
luable purpol'es  as  the  date-tree. 

PiioENix,  in  ornithology,  a bird  famous  in  antiquity,  but 
generally  looked  upon  by  the  moderns  as  fabulous.  The  an- 
cients 1'peak  of  this  bird  as  Angle,  or  the  only  one  of  its  kind  ; 
they  deicribe  it  as  of  the  fize  of  an  eagle  ; its  head  finely  crefied 
with  a beautiful  plumage,  its  neck  covered  with  feathers  of  a 
gold  colour,  and  the  red  of  its  body  purple,  only  the  tail  white, 
and  the  eyes  1 park  ling  "like  dars  : they  hold,  that  it  lives. 5C0 
or  ( 00  years  in  the  wildernefs  ; that,  when  thus  advanced  in 
age,  it  builds  itlelf  a pile  of  fweet  wood  and  aromatic  gums, 
and  fires  it  with  the  wafting  of  its  wings,  and  thus  burns  itfelf; 
and  that  from  its  aflies  arifes  a worm,,  which  in  time  grows  up 
to  be  a phoenix.  Hence  the  Phoenicians  gave  the  name  of 
phoenix  to  the  palm-tree;  becaufe  when  burnt  down  to  the 
root  it  rifes  again  fairer  than  ever. 

In  the  fixth  book  of  the  Annals  of  .Tacitus,  feft.  28.  it  is 
obferved  that,  in  the  year  of  Rome  787,  the  pheenix  revifited 
Egypt ; which  occafioned  among  the  learned  much  fpeeulation. 
This  being  is  facred  to  the  fun.  Of  its  longevity  the  accounts 
are  various.  The  common  per filiation  is,  as  we  have  mentioned 
above,  that  it  lives  500  years  ; though  by  fbme  the  date  is  ex- 
tended to  1461..  The  feveral  eras  when  the  phoenix  has  been 
are -fixed  by  tradition.  The  fird,  we  are  told,  was  in  the  reign 
of  Sefoftris  ; the  fecond  in  that  of  Amafis  ; and,  in  the  period 
when  Ptolemy  the  third  of  the  Macedonian  race  was  feated  on  the 
throne  of  Egypt,  another  phoenix  directed  its  flight  towards 
Heliopolis.  When  to  thefe  eircumdances  are  added  the  bril- 
liant appearance  of  the  phoenix,  and  the  tale  that  it  makes  fre- 
quent excurfions  with  a load  on  its  backend  that  when,  by 
having  made  the  experiment  through  a long  tradt  of  air,  it 
gains  fufficient  confidence  in  its  own  vigour,  it  takes  up  the 
body  of  its  father  and  flies  with  it  to  the  altar  of  the  fun  to  he 
there  confirmed  ; it  cannot  but  appear  probable,  that  the  learn- 
ed of  Egypt  had  enveloped  under  this  allegory  the  philofppby 
pf  comets.  , 

Phoenix,  Ion  of  Amyntor  king  of  Argos,  by  Cleobule  or 
Ilippodamia,  was  preceptor  to  young  Achilles.  His  father 
having  proved  fallhlel's  to  ' ■ wife,  through  fondnefs  for  a con- 
cubine called  dyt'bi,  Clc  m-  be,  who  was  jealous  of  him,  •per- 
fuaded  her  Ion  Pheenix  to  ingratiate  himfelf  with  his  father’s 
midrefs.  Phoenix  e.itily  fucceeded  ; but  Amyntor  difeovering 
his  intrigues,  he  drew  a cur!?',  upon  him,  and  the  fon  was  loon 
after  deprived  of  his  fight  by  divine  vengeance.  Some  fay  that 
Amyntor  himfelf  put  out  his  foil's  eyes,  which  fo  cruelly  pro- 
voked him  that  he  meditated  the  death  of  his  father.  Ileafon 
and  piety,  however,  prevailed  over  pallion  ; and,  that  he  might 
not  become  a parricide,  Ehocnix  fled  from  Argos  to  the  court  of 
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Peleus  king  of  Phthia.  Here  he  was  treated  with  tendovnefis  ; 
Peleus  carried  him  to  Chiron,  who  rellored  him  to  his  eye- 
fight  ; foon  after  which  he  was  made  preceptor  to  -Achiiles,  his 
benefactor's  fon.  He  was  alfo  prefented  with  the  government 
of  many  cities,  and  made  king  of  the  Dolopes.  He  went  with 
his  pupil  to  the  Trojan  war;  and  Achilles  was  ever  grateful  for 
the  indril&ions  and  precepts  which  he  had  received  from  him,. 
Atter  the  death  of  Achilles,  Phoenix,  with  others,  was  com- 
mifiioned  by  the  Greeks  to  return  into  Greece,  to  bring  to  the 
war  young  Pyrrhus.  This  coinmilfion  he  fucocfsfully  performed: 
and,  after  the  fall  of  Troy,  he  returned  with  Pyrrhus,  and  died 
in  Thrace.  He  was  buried,  according  to  Strabo,  near  Tra- 
chinia,  where  a fmall  river  in  the"  neighbourhood  received  the 
name  of  Phoenix.  There  was  another  Phoenix,  fon  of  Agenor* 
by  a nymph  who  was  called  Telephaffa,  according  to  Apollo- 
dorus  and  Mofchus,  or,  according  to  others,  Epimedufa,  Pe- 
rime'da,  or  Agriope.  Pie  was,  like  his  brother  Cadmus,  and 
Cilix,  lent  by  his  father  in  purfuit  of  his  filler  Europa,  whom 
Jupiter  had  carried  away  under  the  form  of  a bulb;  and  when 
his  inquiries  proved  unfuccefslul,  he  fettled  in  a country,  which, 
according  to  tome,  was  from  him  called  Phoenicia.  From  him, 
as  fome  fuppofe,  the  Carthaginians  were'called  Poe  hi. 

PHOLAS,  a genus  of  inledts,  belonging  to  the  order  of 
vermes  teffacea.  The  fliell  is  double- valved  and  divaricated  ; 
the  cardo  is  turned  backwards,  and  connected  by  a cartjlage. 
There  are  fix  lpecies,  diftinguifhed  by  the  figure  of  their  Ilieils. 
See  pi.  40. 

The  word  pholas  is  derived  from  the  Greek,  and  fignifies 
fomething  which  lies  hid.  This  name  they  derive  from  their 
property  of  making  thenifelves  holes  in  the  earth,  fand,  wood, 
or  iione,  and  living  in  them.  The  means  of  their  getting  there, 
however,  are  as  yet  entirely  unknown.  All  that  we  can  know 
with  certainty  is,  that  they  muft  have  penetrated  thefe  fub- 
' fiances  when  very  fmall  ; becaufe  the  entrance  of  the  hole  in 
which  the  pholas  lodges  is  always  much,  lets  than  the  inner  part 
of  it,  and  indeed  than  the  fPiell  of  the  pholas  itlelf.  Hence 
fome  have  fuppofed  that  they  were  hatched  in  holes  accidentally 
formed  in  ftones,  and  that  they  naturally  grew  of  l’uch  a lhape 
as  was  necefiary  to  fill  the  cavity. 

The  holes  in  which  the  pholades  lodge  are  ufually  twice  as- 
deep,  at  leaf!,  as  the  lbells  themfelves  are  long;  the  figure  of 
the  holes  is  that'  of  a truncated  cone,  excepting  that  they  are 
terminated  at  the  bottom  by  a rounded  cavity,  and  their  pofition 
is  ufually  fomewhat  oblique  to  the  horizon.  The  openings  of 
thefe  holes  are  what  betray  the  pholas  being  in  the  Rone;  but 
they  are  always  very  fmall  in  proportion  to  the  fize  of  the  filh. 
There  feems  to  be  no  prdgreffive  motion  of  any  animal  in  nature 
fo  How  as  that  of  the  pholas;  it  is  •immerJed  in  the  hole,  and 
has  no  movement  except  a fmall  one  towards  the  centre  of  the 
earth;  and  this  is  only  proportioned  to  the  growth  of  the. ani- 
mal.  Its  work  is  very  difficult  in  its  motion  ; but  it  has  great 
time  to  perform  it  in,  as  it  only  moves  downward,  finking  itlelf 
deeper  in  the  Hone  as  it  increases  itlelf  in  hulk.  That  part  by 
means  of  which  it  performs  this  is  a ilefby  tubfiance  placed 
near  the  lower  extremity  of  t-he  lhell;  it  is  of  the  tliape  of  a 
lozenge,  and  is  confiderably  large  in  proportion  to  the  fize  of 
the  animal ; and  though  it  be  of  a fiofi  lubfiance,  it  is  not  to  be 
wondered  at  that  in  fo  long  a time  it  is  able,  by  contlant  work, 
to  burrow  into  a hard  Hone.  The  manner  of  their  performing 
this  may  be  teen  by  taking  one  of  them  out  of  the  Hone,  ami 
placing  it  upon  fome  foft  clay  ; for  they  will  immediately  get 
to  work  in-bending  and  extending  that  part  allotted  to  dig  for 
them,  and  in  a few  hours  they  will  bury  themlelves  in  the  mud 
in  as  large  a hole  as  they  had  taken  many  years  to  make  in  the 
Hone.  They  find  little  refifiance  in  fo  foft  a fubfinnee ; and 
the  necefiity  of  their  hiding  themlelves  evidently  makes  them 
halt.cn  their  work.  The  animal  is  lodged  in  the  lower  half  ot 
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the  hole  in  the  {lone,  and  the  upper  half  is  filled  up  by  a pipe 
of  a flelh'y  fubftance  and  conic  figure,  truncated  at  the  end  : 
this  they  ufually  extend  to  the  orifice  of  the  hole,  and  place  on 
a level  with  the  furface  of  the  Rone  ; but  they  feldom  extend  it 
any  farther  than  this.  The  pipe,  though  it  appears  fingle,  is 
in  reality  compofcd  of  two  pipes,  or  at  leaf!  it  is  compofed  of 
two  parts  feparated  by  a membrane.  The  ufe  of  this  pipe  or 
probofcis  is  the  fame  with  that  of  the  probofcis  of  other  fhell- 
fifh,  to  take  in  fea-water  into  their  bodies,  and  afterwards  to 
throw  it  out  again.  In  the  middle  of  their  bodies  they  have  a 
ftnall  green  vefiel,  the  ufe  of  which  has  not  yet  been  difcovered. 
This,  \vhen  plunged  in  fpirit  of  wine,  becomes  of  a purple  co- 
lour : but  its  colour  on  linen  will  npt  become  purple  in  the  fun 
like  that  of  th<f  murex  ; and  even  if  it  would,  its  quantity  is  too 
frnall  to  make  it  worth  preferving. 

The  pholasis  remarkable  for  its  luminous  quality.  That  this 
filh  is  luminous  was  noticed  by  Pliny,  whoobferves  that  it  fhines 
iii  the  mouth  of  the  perfon  who  eats  it ; and  if  it  touch  his 
hands  or  clothes,  it  makes  them  luminous.  He  alfo  fays  that 
the  light  depends  upon  its  moifture.  The  light  of  this  fifli  has 
furnilhed  matter  for  various  obfervations  and  experiments  to  M. 
Reaumur  and  the  Bolognian  academicians,  especially  Becca- 
rius,  who  took  fo  much  pains  with  the  fubjeft  of  phofphoreal 
light. 

M.  Reaumur  obferves,  that  whereas  other  fifhes  give  light 
when  they  tend  to  putrefcence,  this  is  more  luminous  in  pro- 
portion to  its  being  frefli  5 that  when  they  are  dried,  their  light 
will  revive  if  they  be  moiftened  either  with  frefh  or  fait  water, 
but  that  brandy  immediately  extinguifiies  it.  He  endeavoured 
to  make  this  light  permanent,  but  none  of  his  fchemes  fuc- 
ceeded. 

The  attention  of  the  Bolognian  academicians  was  engaged  to 
this  fubjeft  by  M.  F.  Marfilius  in  1724,  who  brought  a number 
of  thefe  filhes,  and  the  ftones  in  which  they  were  enclofed,  to 
Bologna,  on  purpofe  for  their  examination. 

Beecarius  obferved,  that  though  this  fi(h  ceafed  to  thine 
when  it  became  putrid,  yet  that  in  its  mod  putrid  fiate  it  would 
thine,  ahd  make  the  water  in  which  it  was  immerfed  luminous 
when  it  was  agitated.  Galeatius  and  Montius  found  that  wine 
and  vinegar  extinguithed  this  light  ; that  in  common  oil  it  con- 
tinued lome  days,  but  in  reftified  fpirit  of  wine  or  urine  hardly 
a minute. 

In  order  to  obferve  in  what  manner  this  light  was  affefted 
by  different  degrees  offheat,  they  made  ufe  of  a Reaumur’s  ther- 
mometer, and  found  that  water  rendered  luminous  by  thefe 
fifhes  increafed  in  light  till  the  heat  arrived  to  45°,  but  that  it 
then  became  fuddenly  extinft,  and  could  not  be  revived  again. 

In  the  experiments  of  Beecarius,  a folution  of  fea-lalt  in- 
creafed the  light  of  the  luminous  water  ; a folution  of  nitre  did 
not  increafe  it  quite  fo  much.  Sal  ammoniac  diminiflied  it  a 
little,  oil  of  tartar  per  delitfuium  nearly  extinguifhed  it,  and  the 
acids  entirely.  This  water  poured  upon  frefh  calcined  gypfum, 
rock  cryftal,  cerufe,  or  fugar,  became  more  luminous.  He  alfo 
tried  the  effefts  of  it  when  poured  upon  various  other  fubflances, 
but  there  was  nothing  very  remarkable  in  them.  Afterwards, 
ufing  luminous  milk,  he  found  that  oil  of  vitriol  extinguifhed 
the  light,  but  that  of  tartar  increafed  it. 

This  gentleman  had  the  curiofity  to  try  how  differently 
coloured  fubflances  were  affefted  by  this  kind  of  light  ; and 
having,  for  this  purpofe,  dipped  fevcral  ribbons  in  it,  the  white 
came  out  the  brighteft,  next  to  this  was  the  yellow,  and  then 
the  green  ; the  other  colours  could  hardly  be  perceived.  It 
was  not,  however,  any  particular  colour,  but  only  light,  that 
was  perceived  in  this  cafe.  He  then  dipped  hoards  painted  with 
the  different  colours,  and  alfoglafs  tubes  filled  with  fubltances  of 
different  colours,  in  water  rendered  luminous  by  the  fifhes.  In 
both  thefe  ca(e3,  the  red  was  hardly  vifible,  the  yellow  was  the 
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brighteft,  and  the  violet  the  dulled.  But  on  the  boards,  the 
blue  was  nearly  equal  to  the  yellow,  and  the  green  more  lan- 
guid j whereas  in  the  glalles,  the  blue  was  inferior  to  the 
green. 

Of  all  the  liquors  to  which  he  put  the  pholades,  milk  was 
rendered  the  molt  luminous.  A fingle  pholas  made  feven 
ounces  of  milk  fo  luminous,  that  the  faces  of  perfons  might  be 
diftinguifhed  by  it,  and  it  looked  as.  if  it  was  tranl'parent. 

Air  appeared  to  be  neceffary  to  this  light ; for  when  Becca- 
rius  put  the-  luminous  milk  into  glafs  tubes,  no  agitation  would 
make  it  fhine  unlefs  bubbles  of  air  were  mixed  with  it.  Alfo 
Montius  and  Galeatius  found,  that,  in  an  exhaufted  receiver, 
the  pholas  loft  its  light,  but  the  water  was  fometimes  made  more 
luminous  ; which  they  al'eribed  to  the  rifing  of  bubbles  of  air 
through  it. 

Beecarius,  as  well  as  Reaumur,  had  many  fchemes  to  render 
the  light  of  thefe  pholades  permanent.  For  this  purpofe  he 
kneaded  the  juice  into  a kind  of  pafte  with  flour,  and  found  that 
it  would  give  light  when  it  was  immerfed  in  warm  water ; but 
it  anfwered  beft  to  preferve  the  fifh  in  honey.  In  any  other 
method  of  prefervation,  the  property  of  becoming  luminous 
would  not  continue  longer  than  fix  months,  hut  in  honey  it  had 
lafted  above  a year  ; and  then  it  would,  when  phtnged  in  warm 
water,  give  as  much  light  as  ever  it  had  done.  See  Barbut’s 
Genera  Vermimtm,  p.  14.  & c.  \ 

PHOLEYS,  or  Foulies,  are  ^ people  of  Africa,  of  very 
peculiar  manners.  Some  authors  tell  us,  that  the  kingdom  of 
Pholey,  from  whence  they  derive  their  name,  is  divided  from 
that  of  Jaloffby  a lake  called,  in  the  language  of  the  Mun- 
dingoes  Cayor ; and  that  it  ftretches  ^rom  ea(t  to  weft  about 
180  miles;  but  that,  though  it  exterds  a great  way  fouth, 
its  limits  in  that  direftion  are  not  exaftl  / afeertained. 

Mr.  Moore,  however,  gives  a very  different  account,  and  fays, 
that  the  Pholeys  live  in  clans,  build  towns,  and  are  in  every 
kingdom  and  country  on  each  tide  the  fiver ; yet  are  not  fubjeft 
to  any  of  the  kings  of  the  country,  though  they  live  in  their  ter-  ‘ 
ritories;  for  if  they  are  ufed  ill  in  one  nation,  they  break  up 
their  towns,  and  remove  to  another.  They  have  chiefs  of  their 
own,  who  rule  with  fuch  moderation,  that  every  aft  of  govern- 
ment feems  rather  an  aft  of  the  people  than  of  one  man.  This  form 
of  government  is  eafily  adminiftered,  becaufe.the  people  are  of  a 
good  and  quiet  dilpofition,  and  fo  well  intlrufted  in  what  is  juft 
and  right,  that  a man  who  does  ill  expoles  himfelf  to  univerfal 
contempt. 

The  natives  of  all  thefe  countries,  not  being  avaricious  of 
land,  defire  no  more  than  they  can  ufe  ; and  as  they  do  not 
plough  with  horfes  or  other  cattle,  they  can  ufe  "but  very  little  ; 
and  hence  the  kings  willingly  allow -the  1’hoieys  to  live  in  their 
dominions,  and  cultivate  the  earth. 

The  Pholeys  have  in  general  a tawny  complexion,  though 
many  of  them  are  of  as  deep  a black  as  the  Mundingoes  ; and 
it  is  fuppoied  that  their  alliances  with  the  Moors  have  given 
them  the  mixed  colour  between  the  true  olive  and  the  black. 
They  are  rather  of  a low  ftature,  but  have  a genteel  and  eal'y 
fliape,  with  an  air  peculiarly  delicate  and  agreeable. 

Though  they  are  Grangers  in  the  country,  they  are  the 
greateft  planters  in  it.  They  are  extremely  indufirious  and 
frugal,  and  raife  much  more  corn  and  cotton  than  they  con- 
fume,  which  they  fell  at  realonable  rates;  and  are  fo  remark- 
able for  their  hofpitality,  that  the  natives  efteem  it  a bleffmg  to 
have  a Pholey  town  in  their  neighbourhood ; and  their  beha- 
viour has  gained  them  fuch  reputation,  that  it  is  efteemed  infa- 
mous for  any  one  to  treat  them  in  an  unhofpitable  manner. 
Their  humanity  extends  to  all,  but  they  are  doubly  kind  to 
people  of  their  race  5 and  if  they  know  of  any  one  of  their  body 
being  made  a (lave,  they  will  readily  redeem  him.  As  they  have 
plenty  of  food,  they  never  fuffer  any  of  their  own  people  to 
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want ; but  fup'port  the  old,'  the  blind,  and  the  lame,  equally 
with  the  others. 

Thefe  people  are  feldom  angry  ; and  Mr.  Moore  obferves 
that  he  never  heard  them  abufe  each  other;  yet  this  mildnels  is 
far  from  proceeding  from  want  of  courage,  they  being,  as  brave 
as  any  people,  of  Africa,  and  very  expert  in  the  ule  of  their 
arms,  which  are  javelins,  cutiall'es,  bows  and  arrows,  and  upon 
occation  guns.  They  ufually  lettle  near  fome  Muhdingo  town, 

' there  being  fcaree  any  of  note  up  the  river  that  has  not  a Pho- 
ley  town  near  it.  Mod  of  them  fpeak  Arabic,  which  is  taught  ( 
in  their  lchools,  and  they  are  able  to  read  the  Koran  in  that 
language,  though  they  have  a vulgar  tongue  called  Pboky. 
Thev  are  ftribl  Mahometans,  and  jcarce  any  of  them  will  drink 
brandy,  or  any  thing  ftronger  than  fugar  and  water. 

They  are  fo  fkilful  in  the  management  of  cattle,  that  the 
Mundingoes  leave, theirs  to  their  care.  The  whole  herd  belong- 
ing to  a town  feed  all  day  in  the  favannas,  and  after  the  crop 
is  off,  in  the  rice -grounds.  They  have  a place  without  each 
town  for  their  cattle,  lurrounded  by  a circular  hedfje,  and 
within  this  enejofure  they  raif'e  a ffage  about  eight  feet  high,  and 
eight  or  ten  feet  wide,  covered  with  a thatched  roof;  all  the 
fides  are  open,  and  they  afeend  to  it  by  a ladder.  Round  this 
ffage  they  ti-x  a number  of  'flakes,  and  when  the  cattle  are 
brought  up  at  night,  each  beat!  is  tied  to  a feparate  ftake  with  a 
ffrong  rope  made  of  the  bark  of  trees.  The  cows  are  then 
milked,  and  four  or  five-  men  ftay  upon  the  ffage  all  night  with 
their  arms  to  guard  them  from  the  lions,  tygers,  and  other  wild 
■beatls.  Their  houfes  are  built  in  a very  regular  manner,  they 
"being  round  flru6lures,  placed  in  rows  at  a dillance  from  each 
other  to  avoid  fire,  and  each  of  them  has  a thatched  roof  fome- 
what  refsmblinga  high-crowned  hat. 

They  are  alfo  great  huntfmen,  and  not  only  kill  lions,  ty- 
gers, and  other  wild  beaffs,  but  frequently  go  20  or  30  in  a 
company  to.  hunt  elephants;  whofe  teeth  they  fell,  and  whofe 
flefh  they  fmoke  dry  and  eat,  keeping  it  for  feveral  months,  to- 
gether. As  the  elephants  here  generally  go  in  droves  of  100 
’ or  200,  they  do  great  mifehief  by  pulling  up  the  trees  by  the 
roots,  and  trampling  down  the' corn  ; to  prevent  which,  when 
the  natives  have  any  fufpicion  of  their  coming,  they  make  fires 
round  their  corn  to  keep  them  out. 

They  are  almoft  the  only  people  who  make  butter,  and  fell 
cattle  at  fome  diffancq  up  the  river.  They  are  very  particular 
in  their  drefs,  and  never  wear  any  other  clothes  but  long  robes 
of  white  cotton,  which  they  make  themfelves.  They  are  always 
very  clean,  efpecialiy  the  women,  who  keep  their  houfes  exceed- 
ingly neat.  They  are,  however,  in  fome  particulars  very  fuperffi- 
tious  ; for  if  they  chance  to  know  that  any  perfon  who  buys 
milk  of  them  boils  it,  they  will  from  thenceforth  on  no  confi- 
deration  fell  that  perfon  any  more,  from  their  imagining  that 
boiling  the  milk  makes  the  cows  dry. 

PrIOLlS,  in  natural  hiftory,  is  the  name  of  a genus  of 
follils  of  the  clafs  ofgy.pfums  or  plaller-ftones.  Its  diftinguifh- 
ing  chxra£ters  are,  that  the  bodies  <^f  it  are  tolerably  hard, 
corttpofed  of  particles  fomev/hat  broad,  and  of  a bright  cryftal- 
line  luftre.  The  name  is  derived  from  a fcale  or  /mail 

Jlahe , becaufc  they  arecompofed  of  particles  of  that  form. 

The  fpecies  of  this  genus  are  very  valuable,  and  perhaps  the 
moft  fo,of  all  the  gypfums,  becaufe  they  burnto  the  beft  and 
fineft  plafler,  but  Co  far  as  is  yet  known,  there ’are  but  two  of 
them  : the  fine  plaih-i  ftone  of  Montmartre  in  France,  called 
by  us  pi  a /ter  of  I’aris  flohe  and  per  get  ; and  the  other,  the 
<arle'  and  (omewhat  rrd'difn  kind,  comnlon  in  many  parts  of 
England,  and  caked  hall  pla/lcr.  See  Plastkr.  -of  Petris. 

t'HuLiS,  n ichthyology,  is  the  name  of  a fmall  anguilliform 
i;h.  T he  t ./.k  is  brown,  the  belly  is  white,  the.  whole  back 
end  tri  ar  ;b  -t.V'.jl,  and  the  Ikin  is  loft,  free  of  fcales,  but  with 
2 turn.-  : i.tuaiaghrjus  matter  like  the  eel.  This  fpecies  moft  of 
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all  approaches  to  the  alau-da ; and  though  ufually  larger  yet 
Mr.  Ray  doubts  whether  it  really  differs  from  it  in  any  thing 
effenUal ; the  difltn&ion  is  its  colour,  which  though  a very  ob- 
vious is  certainly  a very  precarious  one.  1 

lx  IONICS,  the  dobtrine  or  fctence  of  founds,  otherwife 
called  Acoustics.  See  that  article. 

PHORMIUM,  Flax-plant,  ( Pbprmhim.  icnax,  Ford.)  is  ■ 
a name  which  we  may  give  to  a plant  that  ferves  the  inhabi- 
tants of  New  Zealand  inftead  of  hemp  and  flax.  Of  this  plant 
there  are  two  forts ; the  leaves  of  both  refemble  thofe  of  flags, 
but  the  flowers  are  fmaller,  and  their  duffers  more  numerous  ; 
in  one  kind  they  are  yellovy,  and  in  the  other  a deep  red.  Of 
the  leaves  of  thefe  plants,  with  Vfery  little  preparation,  they 
maKe  aI1  <-heir  common  apparel,  and  alfo  their  firings,  lines, 
and  cordage,  for  every  purpole ; which  are  fo  much  ftronger 
than  any  thing  we  can  make  with  hemp,  that  they  will  not 
bear  a comparifon.  From  the  fame  plant,  by  another  prepa- 
ration, they  draw  long  {lender  fibres,  which  (bine  like  filk,  and 
are  as  white  as1  fnow  : of  thefe,  which  are  very  ftrong,  they 
make  their  fineft  cloths  ; and  of  the  leaves,  without  any  other 
preparation  than  fplitting  them  into  proper  breadths,  and  tying 
the  ftrips  together,  they  make  their  frfhing-nets,  fome  of  which 
are  of  an  enormous  fize. 

The  feeds  of  this  valuable  plant  have  been  brought  over  into 
England  ; but,  upon  trial,  appeared  to  have  loft  their  vegetating 
power. 

The  filamentous  parts  of  different  vegetables  have  been  em- 
ployed in  different  countries  for  the  fame  mechanic  uies  as 
hemp  and  flax  among  us.  Putrefaction,  and  in  fome  degree  al- 
kaline lixivia,  deftroy  the  pulpy  or  flefhy  matter,  and  leave  the 
tough  filaments  entire.  By  curioufly  putrefying  the  leaf  of  a 
plant  in  water,  we  obtain  the  fine  flexible  fibres  which  confti- 
tuted  the  bafis  of  the  ribs  and  minute  veins,  and  which  form  a3 
it  were  a fkeleton  of  the  leaf.  In  Madagafcar,  different  kinds 
of  cloth  are  prepared  from  the  filaments  of  the  bark  of  certain 
trees  boiled  in  ftrong  ley;  and  fome  of  thefe  cloths  are  very  fine, 
and  approach  to  the  foftnefs  of  filk,  but  in  durability  come 
fhort  of  cotton  : others  are  coarler  and  ftronger,  and  lafl  thrice 
as  long  as  cotton  ; and  of  thefe  filaments  they  make  fails  and 
cordage  to  their  veffels.  The  flalks  of  nettles  are  fometimes 
uled  for  like  purpofes,  even  in  France  ; and  Sir  Hans  Sloane 
relates,  in  one  of  his  letters  to  Mr.  Ray,  that  he  has  been  in- 
formed by  feveral,  that  muflin  and  callico,  and  moft  of  the  In- 
dian linens,  are  made  of  nettles.  A ftrong  kind  of  cloth  is  faid 
to  be  prepared  in  fome  of  the  provinces  of  Sweden  of  hop- 
ftalks ; and  in  the  TranfaCtions  of  the  Swedifh  Academy  for 
1770,  we  have  an  account  of  an  experiment  relating  to  this 
fubjeCt  : A quantity  cf  the  flalks  was  gathered  in  autumn, 
which  was  equahin  bulk  to  a quantity  of  flax  futticient  to  yield 
a pound  after  preparation.  The  flalks  were  put  into  water, 
and  kept  covered  with  it  during  the  winter.  In  March  they 
were  taken  out,  dried  in  a ftove,  and  drefled  as  flax.  The  pre- 
pared filaments  weighed  nearly  a pound,  and  proved  fine,  loft, 
and  white;  they  were  fpun  and  wove  into  fix  ells  of  fine  ftrong 
cloth.  Unlefs  the  flalks  are  fully  rotted,  which  will  take  much 
longer  time  than  flax,  the  woody  part  will  not  feparate,  and 
the  cloth  will  prove  neither  white  nor  fine. 

PHOSPHAT,  is  a mineral  found  in  Eftremadura,  It  is  of  a 
whitifh  colour,  and  of  great  folidity,  though  not  lufficiently  hard 
to  ftrike  fire  with  Heel.  If  triturated  in  an  iron  mortar  in  the 
dark,  or  even  if  two  pieces  of  it  be  rubbed  together,  it  becomes 
luminous  ; but  when  it  has  once  loft  this  property,  it  does  not, 
like  fome  natural  phofphori,  receive  it  again  by  being  expofed 
to  the  rays  of  the  tun.  If  reduced  to  a very  fine  powder,  and 
laid  on  coals,  it  does  not  decrepitate,  but  burns  with  a beautiful 
green  light;  though,  if  the  coals  he  very  hot,  and  the  powder 
coarfc,  decrepitation  will  take  place. 
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.According  to  the  analysis  made  by  thefe  chemifis,  loo 
grains  of  the  calcareous  phofphat  is  refolvable  into  the  follow- 
ing elements : 


Cgrbonic'acid  - <- 

- i grain. 

Muriatic  acid 

Iron  - 

i 

Quartzous  earth  - 

2 

Pure  calcareous  earth 

- 59 

Phofphoric  acid 

- 34 

Fluoric  acid  - 

- 

roo  grains. 

We  have  the  following  account  of  an  analyfis  of  a native 
phofphat.  of  lime  (earth  of  bones)  by  Mr.  Haifenfratz  in  the 
Annals  of  Cbemifry.  “ The  phofphat  of  lime  of  Eilremadura, 
found  by  Mr.  Proud:,  determined  me  to  examine  on  the  coals  a 
phofphorefcent  powder  which  1 collected  at  Kobala  Polyana  near 
Sigeth,  in  the  county  of  Marmarofch,  during  the  metallurgic 
tour  1 made  through  Hungary  by  command  of  government. 
Though  this  powder  gives  abfolutely  the  fame  appearance  when 
treated  on  the  coals  as  the  fluat  of  lime  (fpatb-fluor) , yet  no 
fluoric  acid  is  dil'engaged  from  it  when  heated  with  fulphuric 
acid.  It  difiolves  in  nitric  acid  (dephlogifticated  nitrous  acid)  j 
and  fulphuric  (vitriolic)  acid  precipitates  from  this  folution  a 
coniiderable  Quantity  of  fulfat  of  lime  (gyplum)  : the  liquor 
filtered,  and  concentrated  by  evaporation,  gives  a new  precipitate 
fimilar  to  the  former.  The  liquor  again  filtered,  and  evapo- 
rated to  drynefs,  left  a flight  refiduum.  This  refiduum,  after 
having  been  expofed  to  a fire  fufficiently  ftrong  to  make  the 
veflel  containing  it  red-hot,  and  dilengage  the  nitric  and  lulpbu- 
ric  acids  which  might  have  remained  united  with  it,  was  folu- 
ble  in  diftilled  water,  which  it  acidified.  Thi3  acid  did  not 
precipitate  barytic  muriat ; it  caufed  a white  precipitate  from 
the  folutions  of  fulfat  of  iron  (green  vitriol),  and  nitrat  of  mer- 
cury (mercurial  nitre),  and  formed  a thick  and  copious  one  in 
lime-water:  hence  it  is  evident  that  this  acid  was  the  phofpho- 
ric,  and  the  powder  was  phofphat  of  lime." 

The  phofphat  of  foda  is  obtained  by  combining  the  phofpho- 
ric acid  with  the  mineral  alkali.  It  has,  we  are  told,  been 
given  with  fuccefs  as  a purge  ; and  M.  Pelletier  thinks  it  may 
be  applied  to  the  foldering  of  metals  inftead  of  borax  : and  in- 
deed it  refembles  this  fubftance  fo  much  in  many  of  its  proper- 
ties, that  it  has  been  fuppofed  that  phofphoric  acid  is  one 
of  the  conftituent  principles  of  borax.  See  Chemistry. 

PHOSPHORUS,  a name  given  to  certain  fubftances  which 
fhine  in  the  dark  without  emitting  heat.  By  this  circumftance 
they  are  diftinguilhed  from  the  pyropbori , which,  though  they 
take  fire  on  being  expofed  to  the  air,  are  yet  entirely  deftitute  of 
light  before  this  expofure. 

Phofphori  are  divided  into  feveral  kinds,  known  by  the  names 
of  Bolognian  pbofpborus,  Mr.  Cantons  pbofpborus , Baldwin's 
pbofpborus,  pbofpborus  of  urine,  &c.  of  which  the  lalt  is  by  far 
the  mod  remarkable  both  with  refpedd  to  the  quantity  of  light 
which  it  emits,  and  its  property  of  taking  fire  and  burning  very 
fiercely  upon  being  flightly  heated  or  rubbed.  See  Chemis- 
try. 

Befides  thefe,  however,  it  has  been  found  that  almoft  all  ter- 
reftrial  bodies,  upon  being  expofed  to  the  light,  will  appear  lu- 
minous for  a little  time  in  the  dark,  metals  only  excepted.  This 
points  put  a general  divifion  of  the  phofphori  into  two  clafifes  ; 
namely,  fuch  as  require  to  be  expofed  to  the  light  either  of  the 
fun  or  of  fome  artificial  fire,  before  they  become  luminous  ; and 
fuch  as  do  not.  Of  the  former  kind  are  the  Bolognian  phof- 
phorus,  Mr.  Canton’s  pholphoru3,  the  phofphori  from  earths, 
&c.  Of  the  latter  kind  are  rotten  wood,  the  Ihins  of  fifties,  and 


the  fjbtffphorus  of  urine.  To  thefe  we  may  add  fome  Other  fub- 
ftances  which  become  luminous  in  another  way ; viz.  the  mats 
which  remains  after  the  diftillation  of  volatile  fal  ammoniac 
wiih  chalk,  loaf-fugar,  and  the  phofphorus  of  urine  difiolved  ini 
fpirit  of  wine.  The  firfl,  which  is  a compofition  of  the  marine 
acid  of  the  fal  ammoniac  with  the  chalk,  after  being  fufed  in  a 
crucible,  becomes  luminous  when  (truck  with  any' hard  body  ; 
white  lugar  is  luminous  when  grated  or  feraped  in'  the  dark  ; 
and  the  folution  of  phpfphorus  in  fpirit  of  w:ne  is  luminous 
only  when  dropped  into  water  ; and  even  then  the  light  is  only 
perceived  where  the  drops  fall  into  the  liquid.  One  part  of 
phofphorus  communicates  this  property  to  6oc,ooo  parts  of 
fpirit  of  wine. 

jfhere  is  a remarkable  difference  between  the  light  of  rotten 
wood,  fiffaes,  and  that  of  phofphorus  of  urine,  even  when  it  13 
not  in  an  ignited  Hate  ; for  this  lalt  does  not  ceafe  to  be  lumi- 
nous even  when  included  within  an  exhaufted  receiver  ; the 
contrary  of  which  happens  to  rotten  wood  and  fiflies-  If  air 
is  ftrongly  blown  upon  this  phofphorus  from  a pair  of  bellows,  it 
will  extinguifli  its  light  for  fome  time,  .which  is  net  the  cate 
with  the  other  kinds.  When  kept  in  water,  and  placed  in  a 
warm  air,  the  phofphorus  of  urine  dicharges  fuch  large  and 
bright  Haflies  into  the  air  above  it,  as  are  apt  to  furprite  and 
even  frighten  thofe  who  are  unacquainted  with  it.  Thefe  co- 
rufeations  are  contrafted  in  their  paflage  through  the  water, 
but  expand  as  foon  as  they  get  above  it ; however,  the  experi- 
ment can  only  be  tried  to  advantage  in  warm  weather,  and  in  a 
cylindrical  glafs  not  above  three  quarters  filled  with  water. 

The  phenomena  exhibited  by  the  earthy  phofphori  are  very 
curious)  both  on  account  of  the  fingular  circum fiances  in. 
which  they  exhibit  their  light,  and  the  varieties  obferved  in  the 
light  itl'elf.  All  thele,  as  has  been  already  mentioned,  emit  no 
light  till  they  have  been  firfi  expofed  to  the  light  of  the  lun,  or 
fome  other  luminous  body.  After  that,  they  are  luminous  in 
the  dark  for  a confiderable  time ; but  by  degrees  their  light  dies 
away,  and  they  emit  no  more  till  after  another  expolure  to  the 
fun.  But  if  this  happens  to  be  too  long  continued,  they  are 
then  irrecoverably  fpoiled.  The  fame  thing  will  happen  iron\ 
being  too  much  heated  without  any  expofure  to  light.  Indeed, 
if  a phoTphorus,  which  has  jufi  ceafgd  to  be  luminous,  be 
heated,  it  will  again  emit  light  without  any  expolure  to  the 
fun";  but  by  this  its  phofphoric  quality  is  weakened,  and  will  ai 
lafi  be  deltroyed.  Indeed  thefe  phofphori  are  fo  tender,  ana 
impatient  either  of  light  or  heat,  that  the  befi  method  of  ren- 
dering them  luminous  occafionaliy  is  by  dilcharging  an  elefbi.-. 
bottle  near  them.  The  light  of  the  ftalh  immediately  kindles 
the  phofphorus,  and  it  continues  luminous  for  a confid-ra  de 
time,  after  which  it  may  again  be  revived  by  another  fialh,  and 
fo  on.  However,  with  all  the  care  that  can  be  taken,  thele 
phofphori  are -very  far  from  being  perpetual  ; non  has  any  me- 
thod been  yet  fallen  upon  to  render  them  fo. 

The  Angularities  in  the  light  of  the  phofphori  above  men- 
tioned are,  that  they  emit  light  of  many  different  and  moffc 
beautiful  colours.  This  difference  of  colours  1’eems  to  be  na 
tural  to  them  ; for  fome  will  at  firfi  emit  a green,  others  a red. 
others  a violet,  &c.  at  their  formation.  However,  the  be  I 
kinds  agree  in  this  ftrange  property,  that  if  they  are  expofed  to 
a red  light,  they  emit  a red  light  in  the  dark  ; and  the  fame  of 
other  colour?.  But  this  mult  not  be  underfiood  without  limi 
tation ; nor  is  the  phofphoreal  light  at  any  time  to  bright  a?  the 
luminous  body,  whatever  it  was,  by  which  it  was  kindl'd 
Neither  are  we  to  imagine,  that  any  particular  phofphorus  'i  n 
a particular  kind  of  light  appropriated  to  it  ; for  the  lame  i ' 
phoius  which  at  one  time  emits  a purple  light,  will  at  another 
perhaps  emit  a-green,.  or  a light  of  fome  other  colour. 

The  explanation  of  the  principal  phenomena  of  pholplmnts 
is  deducible  from  what  has  been  lhown  concerning  the  nr  , 
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of  fire,  compared  with  what  is  mentioned  under  the  article 
Quicklime.  When  calcareous  earths  are  deprived  of  their 
fixed  air,  a proportionable  quantity  of  aftive  fire  is  abforbed  by 
them ; that  is,  the  etherial  fluid  which  pervades  all  bodies  has 
a violent  tendency  to  expand  itfelf,  or  to  a£t  all  around  every 
particle  of  the  calcined  earth,  as  from  a centre.  Ofconfequer.ee, 
it  this  tender. i was  not  counteracted  by  forne  other  power,  thefe 
fubftances  would  emit  a perpetual  flame.  This  power,  how- 
ever, is  found  in  our  atmofphere;  which  has  alre'ady  been 
fliown  cither  to  be  the  pofitive  principle  of  cold,  or  to  contain  it. 
Hence  the  latent  fire  in  thefe  fubltances  is  checked,  and  cannot 
aCt,  excepting  within  the  very  fubflance  itfelf.  But  if  any 
other  body  comes  in  contact  with  the  calcined  earth,  in  which 
the  principle  of  cold  is  lefs  vigorous  than  in  the  atmofphere,  the 
adtive  fire  in  the  quicklime  immediately  (hows  itfelf,  and  the 
body  either  becomes  hot,  or  is  contained  as  if  by  fire.  Hence 
it  will  follow,  that  if  a very  inflammable  body  is  touched  by 
quicklime,  it  ought  to  be  fet  on  tire.  But  of  this  we  have  no 
iutunce,  becaufe  it  is  impoffible  for  the  quicklime  to  part  with 
any  of  its  fire,  unlefs  it  receives  fomething  in  exchange.  This 
indeed  it  might  receive  from  the  atmofphere;  which  could  fup- 
ply  it  either  with  more  fire,  if  it  wras  in  a flate  of  ignition;  or 
with  fixed  air,  if  any  fubflance  was  at  hand  to  receive  the  fire. 
But  the  atmofphere  refutes  to  part  with  the  fire  which  it  con- 
tains, becaufe  the  effort  of  the  fire  in  the  quicklime  is  not  fuf- 
ficiently  ftrong  to  overcome  the  oppofition  it  meets  with  in  other 
bodies;  and,  on  the  other  hand,  the  effort  of  the  fire  in  the 
quicklime  U fufficient  to  keep  the  earth  from  attracting  fixed 
air  out  of  the  atmolphere.  But  when  water,  for  inftauce,  is 
poured  on  the  quicklime,  the  dry  earth  abforbs  it  very  greedily, 
and  parts  with  a proportionable  quantity  of  its  latent  fire, 
which  the  water  alfo  abforbs  much  more  readily  than  the  atmo- 
fphere. Hence  the  mixture  becomes  fo  exceedingly  hot  as  fome- 
times  to  fire  combuftible  bodies.  Now,  ifinftead  of  water,  we 
fuppole  the  lime  to  be  mixed  with  oil,  this  alfb  will  abforb  the 
fire,  but  not  with  futh  force  as  the  w’ater  ; neither  is  the  heat  by 
any  means  fo  confiderable  ; becaufe  oil  is  capable  of  detaining 
a vaft  quantity  of  heat  in  a latent  fiate,  the  only  confequence  of 
which  is  an  increafe  of  its  fluidity,  without  any  very  perceptible 
change  of  temperature.  At  the  fame  time,  however,  we  mull 
remember,  that  if  the  oil  is  in  very  fmall  quantity,  and  inti- 
mately combined  with  the  qui.  klime  in  that  peculiar  ftate 
which  was  formerly  called  phlogifton,  it  is  eafy  to  conceive,  that 
it  may  be  fo  much  faturated  with  fire,  as  to  be  unable  to  contain 
any  more  without  being  ignited.  In  this  cafe,  if  more  fire  is 
forced  into  the  compound,  a quantity  of  the  phlogiftic  matter 
which  it  contains  will  be  decompounded  ; and  of  confequence, 
the  fire  which  it  has  imbibed  will  be  thrown  out,  as  in  the  com- 
mon ignition  of  vapour;  and  in  proportion  to  the  degree  of  heat 
thus  communicated,  will  the  degree  of  ignition  and  the  conti- 
nuance of  it  be.  If  the  quantity  of  heat  is  very  great,  the  phlo- 
gifton will  be  difiipated  all  at  once  ; but  if  otherwife,  the  igni- 
tion will  continue  for  a much  greater  length  of  time,  as  is  the 
cafe  with  a common  fire. 

To  apply  this  to  the  accenfion  of  phofphori,  we  muftconfi- 
der  that  thefe  fubftances  are  all  formed  by  calcining  calcareous 
fubftances,  and  combining  them  with  fortie  portion  of  phlogiftic 
matter.  Baldwin’s  phofphorus  is  made  by  diflolving  chalk  in 
the  nitrous  acid,  afterwards  evaporating  the  folution,  and 
driving  off  molt  of  the  acid.  The  confequence  of  this  is,  that 
the  earth  is  left  in- an  exceedingly  cauftic  ftate,  as  the  acid  ex- 
pels the  fixed  air  more  completely  than  could  be  done  almolt  by 
any  calcination  whatever  ; at  the  fame  time  that  any  phlogif- 
tic matter  which  might  have  been  contained  in  the  mixture  is 
rrjoft  accurately  diffufcd  through  it,  anc!  combined  with  it.  The 
Bolognian  phofphorus  iscompofed  of  a gypfeous  earth,  v/hich 
contains  a quantity  of  vitriolic  acid } and  as  no  mineral  is  ta  be 


found  perfectly  free  from  phlogiftic  matter,  the  vitriolic  aefd 
unites  with  it  during  the  calcination  into  an  exceedingly  in* 
flammable  fulphur;  for  the  greater  the  quantity  of  acid  there 
is  in  proportion  to  the  pldogiftoq,  the  more  inflammable  is  the 
compound.  Thus  the  Bolognian,  as  well  as  Baldwin’s  phof- 
phorus, is  a compound  of  quicklime  and  inflammable  matter  ; 
and  the  cafe  is  ftill  more  plain  with  regard  to  Mr.  Canton’s, 
where  the  quicklime  is  mixed  with  fulphur,  and  both  calcined 
together. — Neither  are  the  phofphori  made  by  calcining  oyfter- 
fhells  without  addition  to  be  accounted  any  way  different 
from  thofe  already  mentioned  ; (ince  the  fhtlls  always  contain 
fome  portion  of  inflammable  matter,  which,  being  reduced  to 
a coal  by  the  adtion  of  the  fire,  furnifhes  a quantity  of  phlo- 
gifton,  and  imparts  it  to  the  whole  of  the  calcareous  matter. 

Having  thus  feen  that  the  phofphori  of  which  we  now  fpeak 
are  all  compofed  of  pure  calcareous  earth  and  phlogifton,  we 
are  next  to  confider,  that  the  phlogifton  mult  be  in  fuch  a ftate 
as  it  is  when  faturated  with  fire,  and  ready  to  inflame.  It  is 
not  indeed  in  the  ftate  of  vapour,  becaufe  this  would  require  a 
quantity  of  fire  detached  from  any  other  fubflance,  and  inter- 
pofed  between  the  particles  of  the  vapour  in  order  to  keep 
them  at  a diftnnee,  or  to  give  it  clafticity.  But  the  fire  which 
ought  to  do  this  is  confined  by  the  calcareous  earth,  which 
alfo  detains  the  phlogifion  itfelf.  As  long  therefore  as  the  ba- 
lance is  thus  preferved,  the  phofphorus  cannot  fhine  ; but  as 
foon  as  a frefh  quantity  of  light  is  difeharged  upon  it,  then 
more  light  or  fire  (for  they  are  the  very  fame  in  this  cafe) 
enters  the  quicklime  than  it  can  contain.  The  confequence  of 
this  is,  that  the  quantity  which  cannot  be  retained  by  the 
earth,  exerts  its  force  upon  the  phlogifton  ; which  having  al- 
ready as  much  as  it  can  hold,  not  only  the  fuperfluous  quantity 
is  difeharged,  but  alfo  part  of  that  which  the  phlogifton  had 
abforbed  before.  The  burning  indeed  is  very  flow  and  weak, 
becaufe  the  phlogifton  is  obftinately  retained  by  the  earth, 
which  both  impedes  the  ignition,  and  prevents  the  diflipation 
of  the  phlogifton  in  vapour.  However,  as  foon  as  the  lime 
haa  by  its  action  impeded  the  farther  extrication  of  the  phlo- 
gifton, the  balance  is  reftored,  the  fire  goes  out,  and  the  phof- 
phorus ceafes  to  be  luminous.  Heat  will  kindle  it  again  ; but 
thus  a larger  quantity  of  phlogiftic  matter  is  difiipated,  and 
the  phofphorus  is  foon  deftroyed.  Light  does  the  fame, 
but  in  a much  more  moderate  degree;  and  therefore  the  phof- 
phorus may  be  frequently  rekindled  by  means  of  light,  and 
will  continue  its  fplendor  for  a long  time.  But  if  the  light  is 
too  long  continued,  or  too  violent,  it  will  produce  the  fame 
confequence  whether  it  is  attended  with  perceptible  heat  or 
r.ot. 

With  regard  to  the  phofphorus  of  urine,  the  cafe  is  the 
fame  ; only,  inftead  of  the  calcareous  earth,  we  have  here  an 
acid  joined  with  phlogifton.  The  latter  is  in  exceeding  fmall 
quantity,  and  eff  confequence  fo  loaded  with  fire  that  theleaft 
additional  heat,  rubbing,  or  alteration  in  the  weather,  forces 
more  fire  upon  it  than  it  can  bear,  and  therefore  part  of  it  is 
continually  flafhing  off  in  thofe  corrufcations  formerly  men- 
tioned. The  reafon  why  this  phofphorus  flafhes  like  lightning, 
and  the  others  give  only  a ftcady  light  like  coals,  is,  that  the 
compound  is  very  volatile.  It  requires  indeed  a violent  fire  to 
diftil  it  at  firil ; but  in  the  diftillation  fo  much  fire  is  imbibed* 
that  it  feems  ever  afterwards  ready  to  evaporate  fpontaneoufly  ; 
and  therefore  phofphorus,  when  once  made,  is  eafily  re-diltilled 
in  clofe  veffels. 

It  now  remains  only  to  {how  the  reafon  why  the  phofphorus 
of  urine  and  fome  others  will  fhine  under  water,  or  in  an  ex- 
haufted  receiver,  while  rotten  wood,  & c.  will  not.  This  feems 
to  arife  from  the  quantity  of  fire  which  they  have  internally , 
and  which  requires  no  fupply  from  the  external  air,  as  in  the 
cafe  of  common  fire  ; and  hence  the  phofphorus  of  urine  fhine# 
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morr  briskly  in  vacuo  than  in  the  air  ; becaufe  the  preffure  of 
the  atmofphere  Is  then  taken  ofi’,  and  the  evaporation  of  the 
phlogiltic  matter  promoted.  The  light  of  fillies  and  rotten 
vvood  feems  to  be  of  an  elettric  iratnTe  •,  and  therefore  ceafes 
when  the  air  is  exhaufied,  as  on  this  fluid  all  the  phenomena  of 
elcdlricity  are  found  to  depend. 

With  regard  to  the  various  colours  of  phofphoric  light,  feme 
have  imagined  thalt  the  earthy  fubflance  was  capable  of  imbib- 
ing a certain  quantity  of  light,  and  emitting  it  afterwards  in 
the  very  fame  Hate,  and  having  the  fame  colour  which  it  had 
before.  But  this  is  now’  knowm  to  be  a miltake,  and  the  light 
of  the  phofphori  is  found  to  be  owing  to  a true  accenfion, 
though  w’eak,  as  in  other  burning  bodies.  Hence  it'is  very- 
probable  that  the  colour  of  the  light  depends  upon  the  degree 
of  accenfion  ; for  we  fee  that  even  in  common  fires  the  colour 
depends  in  a great  meafnre  on  the  ftrength  of  the  flame.  Thus 
the  flame  of  a candle,  where  it  is  not  well  kindled  at  bottom, 
always  appears  blue.  The  flame  of  a fmall  quantity  of  ful- 
phur,  or  of  fpirit  of  wine,  is  blue  ; but  if  a large  quantity  of 
either  of  thefe  fnbllances  be  let  on  fire,  the  flame  will  in  many 
p’aces  appear  white.  A flrong  flame  mixed  with  milch  fmokc 
appears  red  ; a weak  one  in  fimilar  circumllances  appears 
brown,  Sec. — Hence  if  the  phofphoric  is  weakly  kindled  it  will 
emit  a brown,  violet,  blue,  or  green  flame ; ifflrongly,  a red 
©r  white  one. 

It  has  already  been  mentioned,  that  almoft  all  terreftrial- 
bodies  have  a phofphoric  quality:  however  this,  in  mo  ft  of 
them,  is  extremely  weak,  and  continues  only  for  a .very  fliort 
time.  Signor  Beccaria,  who  difeovered  this  property’,  in  order 
to  find  out  what  fubltanceS  were  phofphoric  and  what  were 
r.ot,  had  a machine  contrived  like  a dark  lantern,  in  which 
he  included  himfelf,  in  order  to  perceive  with  the  greater  fa- 
cility any  fmall  quantity  of  light  which  might  be  emitted 
by  the  fubtlances  which  he  defigned  to  examine.  In  the 
fide  of  the  machine  was  a cylinder  capable  of  being  turned 
about  without  admitting  any  light.  Upon  this  were  palled 
the  fuhflances  he  defigned  to  examine^and  by  turning  the  cy- 
linder he  immediately  brought  them  from  the  light  of  the  fun 
into  intenfe  darknefs  ; in  which  fituation  there  were  but  few 
fuhflances  which  did  not  afford  a fufficient  quantity  of  light  to 
render  themfelves  vifible.  This  phenomenon,  however,  is  evi- 
dently fimilar  to  an  optical  illulion,  by  which  we  are  made  to 
fee  what  is  not  prefent  before  us  ; for  if  we  look  very  intenfely 
upon  any  tiling  for  forne  time,  fuffering  no  more  light  to  enter 
our  eyes  than  what  is  reflected  from  that  obje£l,  we  will  ima- 
gine that  we  Hill  fee  it,  though  we  remove  into  the  daik,  or 
{hut  our  eves.  The  reafon  of  this  is,  that  the  nervous  fluid 
being  once  put  in  motion  after  a certain  manner,  continues  that 
motion  for  a fliort  fpace  of  time  after  the  moving  caufe  is  re- 
moved. In  like  manner,  as  the  light  is  partly  reflected  from 
bodies,  and  partly  penetrates  them,  when  any  body  is  expofed 
to  the  light,  and  then  is  fuddenly  brought  into  a dark  place, 
the  etherial  fluid  within  its  fubflance  being  once  put  into  mo- 
tion does  not  ceafe  to  move  immediately,  but  for  a time  pro-- 
duces  that  vibration  which  we  call  light ; for  the  fubflance  of 
light  is  prefent  in  the  moll  intenfe  darknefs  as  well  as  in  fun- 
Ihine.  Hence  almolt  all  fuhflances  arc  capable  of  emitting  light 
in  the  dark,  after  being  expo  fed  to  a vigorous  funfliine  ; though 
the  reafon  of  their  doing  fo  may  be  very  different -from  that  by 
which  tlie  phofphori  buiome  luminous. 

Many  entertaining  experiments  may  he  made  with  the 
various  kinds  of  phofphori,  efpecially  with  that  of  urine. 
This  lalt,  however',  is  fometimes  dangerous  on  account  of 
the  violence  with  which  it  burns.  If  diflblved  in  oil  of 
cloves,  it  lofes  this  property,  but  continues  to  be  as  luminous 
as  before ; fo  that  this  mixture,  called  liquid phofphgi  us,  may 
be  ufe’d  with  fafetv.  As  on  fomc  ce»u lions  it  mav  be  wiilitil 
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to  have  it  in  powder,  it  is  proper  .to  obferve  that  this  may  be 
done  with  fafety  by  pouring  iome  hot  water  upon  the  phof- 
rus  in  a .glafs  mortar.  The  compound  mi  lts,  and  while  in  a foft. 
Hate  is  ealily  reducible  to  powder  of  any  degree  of  finenefs. 

Mr.  MatgratT-cndeavoured  to  combine  phofphorus  with 
metals  by  diffiliation  ; but- zinc  and  copper  were  the  only  two 
metals  that  (bowed  anyTigns  of  com’iii  afion.  (See  Chfmis- 
try.)  The  great 'analogy,  ho.vever,  that  has  been  obferved 
between  the  properties  of  phofphorus  and  thefe  of  fulphur  and 
arlenic,  induced  M.  Pelletier  long  ago  -to  fufpett,  that  phof- 
P horns  would  really  combine  with  mttals,  and  that  the  cfTen- 
tial  point  was  to  retain  the  phofphorus  in  contact  with  the 
metal  in  a Hate  ol  fuhon.  1 Ins  happy  idea  ltd  him  to  a me- 
thod from'  which  he  has  obtained  all  the'  fucccfs  that  could  be 
defired.  Of  this  w e have  already  remarked  elfewhere,  but 
fhall  never thelefs  continue  the  fubjedt  from  the -firfl  volume  of 
Annals  of  Chcinifiry. 

“ Each  of  the  combinations  which  are  now  to  be  deferibed, 
M.  Pelletier  has  termed  ptcofphvrated  metal. 

“ M.  Pelletier  mixed  half  an  ounctf  of  gold  of  parting,  in 
powder,  with  an  ounce  of  phofphoric  glafs  and  about  a dram 
of  powdered  charcoal ; he  put  this  mixture  into  a crucible, 
covering  it  with  a fmall  quantity  of  charcoal  powder ; and  then 
applied  a degree  of  heat  fufficient  to  melt  the  gold.  During 
the  operation,  a ccyffiderable  quantity  of  vapours  of  phofphorus 
was  dilengaged,  hut  all  the  pholphorus  which  was  produced 
was  not  diffipatedj  a fmall  quantity  united  with  the  gold, 
which  was  whiter  than  in  its  natural  ftate,  broke  under  the- 
hammer,  and  had  alfo  a cryllallized  appearance. 

“ Twenty-four  grains  of  this  phofphoret  of  gold,  placed  on 
a cupel  in  a heated  muffle,  loll  only  one  grain,  and  the  button 
of  gold  that  remained  had  the  peculiar  colour  of  that  metal. 

11  A mixture,  confiding  of  an  ounce  of  platina,  an  ounce 
of  pholphoric  glafs,  and  a dram  of  powdered  charcoal,  being 
put  into  a crucible,  and  covered  with  a little  charcoal  powder, 
M.  Pelletier  gave  it  a degree  of  heat  nearly  equal  to  what 
would  have  fufed  gold;  this  he  continued  for  an  hour.  Ha- 
ving broken  the  crucible,  lie  found  underneath  a black  fh  glafs 
a fmall  button  of  a diver  white,  weighing  more  than  an  ounce. 
On  the  inferior  part  of  the  button  were  well  defined  cryftals 
of  the  fame  fubflance,  the  figure  of  which  was  a perfect  cube. 
The  fame  experiment,  frequently  repeated,  conllantly  afforded 
the  fame  refult. 

“ The  phofphoret  of  platina  is  very  brittle,  pretty  hard,  and 
flrikes  fire  with  fleel  : it  is  not'acled  upon  by  the  magnet,  and 
when  it  is  expofed  naked  to  afire  capable  of  filling  it,  the 
phofphorus  is  difengaged,  and  burns  on  its  furface.  Expofed  to 
the  fire  in  a cupelling  furnace  on  porcelain  tells,  the  phofoho- 
ret  of  platina  leaves  a black  glafs,  which  funounds  the  metallic 
fubflance.  The  colour  of  the  glafs  is  ow  ing  to  iron  contained 
in  the  platina;  and  it  it  continue  expofed  to  the  fame' heat  in 
frefh  tells,  the  portions  of  glafs  that  form  latterly  have  nor  fo 
deep  a colour,  are  mote  or  Id’s  green i ill,  have  fometimes  a bluc- 
ilh  tinge,' and  become' at  lalt  of  a traiifpnrent  white.  This  eb- 
fei ration  led  iVI.  Pelletier  to  imagine,  that  phofphorus  was  wt’tl 
adapted  for  feparating  iron  from  platina,  and  that  it  was  one 
of  the  hefl  means  of  ieparating  it  entire) v from  that  metal. 
But  the  glafs  which  refults  from  the  combi;  lion  of  the  pliof- 
photus  and  itr» combination  with  theory;/  ;cal\j  of  iron,  forms 
a emit  which  obflnifh  the  combuftiou  of  the  pholphorus  that 
ft  ill  remains  combined  with  the  platina.  To  overcome  this 
obflacle,  M.  PeJleiirr  thought  of  ex  poling  the  phoiphoret  of 
platina  to  the  fire,  in  cupels  made  of  calcined  bones,  which, 
•as  they  ealily  abfdrb  the  glafs  of  lead,  ought  alfo  to  have  the 
property  of  ablorbi  ig  the  phofphoric  glrk.  He  repeated  the 
operation,  therefore,  feveral  times  fierce  (lively,  changing  the 
•cupel.  A button  of  platina.  which  had  been  thus  operated  oa 
If 
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four  times,  he  prefented  to  the  academy : in  tin's  flate  it  was 
capable  of  being  reduced  into  plates,  but  was  brittle  when 
heated. 

“ Since  the  reading  of  his  memoir,  M.  Pelletier  has  pnr- 
fued  his  procefs,  and  has  advanced  fo  far  as  to  be  able  totally 
to  free  the  platina  from  the  phofphorus,  fo  that  it  may  be 
worked  when  heated  : thus  he  has  procured  us  a method  of 
purifying  this  metal  more  advantageous,  probably,  than  any 
hitherto  attempted.  The  phofphoret  of  platina  detonates 
ttrongly  when  it  is  thrown  on  nitre  in  fufion.  A mixture  of 
phofphoret  of  platina,  and  oxygenated  nuniat  of  potaih  (de- 
pblogjlicatul  digejiive  Jal),  thrown  into  a red-hot  crucible, 
produces  a.brifk  detonation,  and  the  platina  remains  pure  in 
the  crucible, 

“ Half  an  ounce  of  (liver,  treated  with  an  ounce  of  phof 
plioric  gla!>,*and  two  drams  of  charcoal,  accpiired  an  increafe 
of  weight  of  one  dram.  The  phofphoret  formed  was  white  : 
it  appeared  granulated,  and  as  it  were  cryflallized  : it  broke 
under  the  hammer,  but  was  capable  of  being  cut  with  a knite. 
Placed  in  a cupel  in  a heated  muffle,  the  phofphorus  was  dif- 
engaged,  and  the  filver  icnyaitied  quite  pure. 

1 “ In  preparing  phofphorus  in  the  large  way,  M.  Pelletier 
obferved,  that  the  phofphoric  acid  attacked  in  fume  degree  the 
copper  bafons,  which  are  in  other  refpt£ls  very  convenient  for 
this  operation  ; and  in  the  retorts  whic'h  he  made  ule  of  for 
the  diftillation.  he  found  phofphoret  of  copper,  fometimes 
in  fmall  dittiixft  grains,  at  others  in  large  mafles,  accord- 
ing as  the  degree  of  heat  which  finiffled  the  operation  was 
mere  or  lefs  intenfe;  This  phofphoret  he  exhibited  to  the 
academy,  and  thence  it  was  mentioned  in  the  chemical  nomen- 
' clature.*  The  phofphoret  jof  copper  is  alfo  obtainable  by  apro- 
eefs  fimilar  to  that  which  we  have  deferibed  for  obtaining  that 
of  gold,  fdver,  and  platina.  The  proportions  which  M.  Pel- 
letier employed  were,  an -ounce  of  fh  reds  of  copper,  an  ounce 
of  phofphoric  glafs,  and  a dram  of  powdered  charcoal.  This 
phofphoret  appears  whitiffl,  is  fometimes  variegated  with  the 
different  colours  of  the  rainbow,  changes  on  expofure  to  the 
air  like  pyrites,  lofes  its  lullre,  and  affumes  a blackilh  hue. 

“ Margraff  had  formed  phofphoret  of  copper  by  diltilling 
the  o^yd  of  copper,  called  crocus  veneris,  with  phofphorus  ; 
and  M.  Pelletier  alfo  obtained  it  by  the  fame  procefs  : but  he 
did  not  qbferve  the  property  attributed  to  it  by  Margraff,  of 
running  when  applied  to  a candle.  Having  placed  the  phof- 
phoret in  a cupel  in  a hearted  muffle,  it  was  fufed,  the  phof- 
phorus inflamed  op  its  furface  ; a blackiffi  fubftance  refembling 
fcoriae  remained  in  the  cupel,  which  was  penetrated  with  a glafs 
that  gave  it  a blue  colour. 

“ The  phofphoret  of  iron  produced  by  the  fufion  of  an 
ounce  of  phofphoric  glafs,  and  an  ounce  of  (hreds  of  iron, 
mixed  with  half  a dram  of  powdered  charcoal,  was  very  brittle, 
and  broke  white,  with  a flriated..and  granulated  appearance  : 
in  one  cavity  it  was  cryflallized  in  rhomboidal  piifrns.  It  is 
the  fame  fubftance  which  Bergman  conceived  to  Pe  a peculiar 
metal. 

“ This  phofphoret,  placed  in  a cupel  in  a heated  muffle, 
foon  entered  into  a flate  of  fufion  ; in  the  cupel  remained  a 
brittle  fubftance,  which  is  an  oxyd  of  iron,  and  the  cupel  was 
penetrated  with  a matter  fimilar  to  that  which  M.  Pelletier 
had  obferved  on  treating  in  the  fame  manner  phofphoret  of 
platina,  obtained  from  platina  not  purified. 

“ The  phofphoret  of  lead,  obtained  by  the  procefs  already 
deferibed,  appears  little  different  from  common  lead.  It  is 
malleable,  and  eafily  cut  with  a knife,  but  it  lofes  its  luftre 
fooner  than  lead,  and  when  melted  on  charcoal  by  the  blow- 
pipe, the  phofphorus  burns,  leaving  the  lead  behind. 

“ The  phofphoret  of  tin,  which  M.  Pelletier  obtained  by 
his  procefs,  was  divided,  into  fcverul  grains,  bccaufe  he  had  not 
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given  a fufficient  degree  0f  fire  to  unite  them.  Thefe  grain  & 
did  not  appear  different  from  the  metal  itfelf;  but  being  melt-  . 
ed  with  the  blow-pipe,  the  phofphorus  burnt  on  the  furface  of 
the  metal,  as  in  the  fimilar  experiment  witli  lead. 

“ In  fufing  tin  or  lead  with  the  charcoal  powder  and  phof- 
phoric gkilii,  care  mull  be  taken  not  to  urge  the  fire,  as  the 
phofphorus  eafily  tlies  off  from  cither  cf  thole  metals. 

“ From  the  experiments  of  M.  Pejletier  it  appears,  that 
phofphorus  may  be  combined  with  gold,  platina,  fdver,  copper, 
iron,  tin,  and  lead ; and  that  it  deprives  the  five  former  metals 
of  their  dudlility.  M.  Pelletier  propofes  to  make  further  ex- 
periments, to  afeertain  whether  it  be  poflible  or  not  to  com- 
bine a greater  quantity  of  phofphorus  with  the  two  latter,  and 
whether  they  will  retain  their  malleability  in  that  cafe.  Ia 
another  memoir  he  will  examine  the  adlion  of  phofphorus  on 
femimctals:  he  propofes  alfo  to  afeertain  the  order  cf  itsaffi-- 
nity  with  the  metals  and  femimetals. 

“ It  is  much  to  be  wifhed  that  M.  Pelletier  may  carry  to 
perfection  a work  which  will  enrich  chemiftry  with  a fpecies  of 
combination  hitherto  almoft  entirely  unknown, ’and  which  he 
lias  difcovered  means  of  effecting  by  a procefs  equally  limple 
and  ingenious.” 

In  the  loth  volume  of  the  fame  Annals  we  find  an  account 
of  the  action  of  lime,  and  of  fome  metallic  oxyds  on  phofpho- 
rus, by  Dr.  Raymond. 

M.  Gengembre  difeoveredj  that  by  boiling  phofphorus  in  a 
folution  of  pot  afli,  a peculiar  kind  of  gas -was  produced,  which 
had  the  lingular  property  of  taking  fire  on  coming  into  con- 
taCl  with  the  atmofphere,  and  to  which  the  French  chemifts 
have  given  the  appellation  o { phefphorized  hydrogen  gas.  Dr. 
Raymond  thought  of  varying  the  procefs,  in  order  to  difeover 
whether  this  gas  might  not  be  produced  in  fome  other  way. 
He  took  two  ounces  of  lime,  flaked  in  the  air,  a dram  of  phof- 
phorus cut  fmall,  with  half  an  ounce  of  water,  which  he  mixed 
up  into  a foft  pafte,  and  put  into  a ftone  retort ; to  this  retort 
a tube  was  fitted,  the  internal  diameter  of  which,  he  fays,  ought 
not  to  exceed  a line  and  a half,  communicating  with  a receiver 
full  of  water.  As  foon  as  the  retort  was  well  heated,  the  phof- 
phorized  hydrogen  gas  was  generated  fo  abundantly,  that, 
from  the  quantity  of  ingredients  here  mentioned,  no  lefs  than 
three  quarts  of  it  were  obtained.  The  refiduum  was  found 
to  have  all  the  charaClers  of  the  native  phofphat  of  lime. 
Hence  the  doClor  fuppofes,  that  the  water  was  decompofed 
during  the  procefs,  and  that  its  oxygen  ferved  to  acidify  the 
phofphorus;-  which,  in  this  flate,  was  combined  with  the  lime, 
and  formed  the,  phofphat ; while  iti  hydrogen,  affuming  a 
gafeous  flate,  carried  with  it  a part  of  the  phofphorus,  to  which 
the  property'  of  taking  fire  by  contaCl  with  the  air  mull  be  af- 
ciibed.  The  gas  foon  lofes  this  property,  and  the  phofphorus- 
is  condenfcd  on  the  fides  of  the  receiver:  great  caution,  how- 
ever, is  neceffary ; for  though  a part  of  the  gas  may  feem  to 
have  depofited  its  phofphorus,  and  to  be  reduced  to  pure  hydro- 
gen, yet  another  part,  in  the  fame  receiver,  may  retain  enough 
to  eaufe  a Formidable  explofion,  when  in  contact  with  air. 

The  facility  with  which  water  was  thus  decompofed  led  the 
author  to  fufpedl  that  a fimilar  effect  might  be  produced  by 
the  fame  mixture  in  the  mean  temperature  of  the  atmofphere. . 
Accordingly  he  found  that  in  ten  days  time  a fmall  quantity  of 
hydrogen  gas  was  generated  in  thib  vials,,  in  which  the  ingre- 
dients were  placed  : this,  however,  was  not  phofphorized, 
the  heat  not  being  fufficient  to  volatilize  the  phofphorus. 

Animated  by  this  iuccefs,  Dr.  Raymond  rcfolved  to  try 
what  could  be  effefted  by  metallic  oxyds.  He  made  two  mix- 
tures like  the  former  : but  milt  ad  of  lime  he  fubftituted  in  the 
one  the  white  oxydof  zinc,  and  in  the  other  the  black  oxyd 
of  iron.  After  long  diftillation  with  great  heat,  lie  obtained 
from  both  pholphorifed  hydrogen  gas:  but  it  was  produced 
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in  much  Iefs  time,  and  in  greater  quantity,  from  the  oxyd  of 
^inc  than  from  that  of  iron  ; which  he  ai'crihed  to  the  clofe 
aJfur'ty  of  the  former  to  the  phofphoric  acid. 

In  the  rath  volume  of  the  fame  valuable  work,  wc-  have  an  • 
account  of  a procefs  for  making  Kunkcl's  p ho fp hoi; us  from 
urine,  which  is  fhorter  and  more  economical  than  that  by 
which  Melfrs.  Scheele  and  Ghan  extrail  it  from  the  bones  of 
animals,  by  M.  Giobert.  This  method  is  founded  on  the  pro- 
perty of  the  metallic  falts  to  feparate  the  phofphoric  acid  from 
urine,  which  MargrafF,  we  believe,  full  difeovered  : but  M. 
Giobert  has  greatly  improved  on  the  procefs  directed  by  the 
German  chemill,  as  he  avoids  the  tedious  and  difgufling  ope- 
rations of  evaporating  the  urine,  and  expofing  it  to  putrefac- 
tion. He  tells  ms,  that  it  is  indifferent  whether  the  urine  be 
that  of  healthy  or  difeafed  perfons  ; and  that  of  horfes  is  nearly 
as  good  for  this  purpofe  as  that  which  is  human.  He  gra- 
dually pours  into  it  a folution  of  lead  in  the  nitric  acid,  till 
the  precipitation  ceafes  which  this  had  occafioned  ; the  whole 
is  then  diluted  with  a confiderable  quantity  of  water,  and  after- 
wards filtrated  through  a linen  cloth.  The  precipitate,  which 
is  pliofphat  of  lead,  mull  be  made  up  into  a pafle  with  pow- 
der of  charcoal,  and  well  dried  in  an  iron  or  copper  pan  : it 
mull  afterwards  be  diffilled  ; when  it  will  yield,  full,  an  arn- 
moniacal,  and  then  an  empyreumatic,  oil  ; thefe  oils  proceed 
from  the  urine,  from  which  it  is  difficult  to  purify  the  phof- 
phat.  As  foon  as  the  oil  ceafes  to  come  over,  a clean  receiver 
mull  be  applied,  and  the  fire  be  greatly  increafed.  The  phof- 
phorus  generally  appears  in  about  half  an  hour;  and,  within 
eight  hours,  twelve  or  fourteen  ounces  of  it  may  thus  be  ob- 
tained. If  the  procefs  be  condudled  with  care,  M.  Giobert  thinks 
that  a hundred  parts  of  phofphat  of  lead  will  yield  between  four- 
teen and  eighteen  of  phofphorus. 

If  On,  the  phofphat  of  lead  thus  precipitated  from  urine,  a 
folution  of.fulphatof  ammoniac  be  poured,  and  this,  after  di- 
gefling  during  twelve  hours,  be  filtrated  and  evaporated,  phof- 
phat of  ammoniac  will  be  obtained  ; and  if  fulphat  of  foda  be 
ufed,  the  refult  will  be  phofphat  of  foda. 

Add  of  Phosphorus.  This  acid  is  called  alfo  the  tnrero- 
coftnic  acid  *.  See  Chemistry.  It  has  been  difeovered  by  Mr. 
Scbeele,  that  an  acid  capable  of  making  phofphorus  is  produ- 
cible from  calcined  bones  or  hartffiorn  and  the  vitriolic  acid. 
The  procefs  for  procuring  this  acid  recommended  by  that  gen- 
tleman was  to  diffolve  the  bones  in  nitrous  acid  ; afterwards  to 
precipitate  the  earth  by  means  of  the  vitriolic  acid;  to  filter 
and  evaporate  the  ^iquOr  to  drynefs;  and,  after  driving  oft  the 
nitrous  acid,  the  phofphoric  acid  remains.  This  procefs,  how- 
ever, is  expenlive  on  account  of  the  wafte  of  nitrous  acid  ; and 
is  likevvife  very  inconvenient,  becaufe  a great  deal  of  the  earthy 
matter  continues  diffolved  even  after  the  vitriolic  acid  is  poured 
in;  and  therefore  the  phofphoric  acid  is  never  to  be  obtained 
pure  ; for  which  reafon  the  following  procefs  is  preferable. 

Take  of  calcined  bones  or  hartffiorn,  one  pound  ; oil  of  vi- 
triol, jounces.  Let  the  bones  be  reduced  to  fine  powder  ; 
then  pour  on  the  acid  undiluted,  and  rub  both  together  till 
they  are  as  accurately  mixed  as  poflible.  Having  let  them  rt- 
main  for  fome  hours  in  this  fituation,  pour  on  as  much  water, 
flirring  and  diflblving  the  lumps,  into  which  the  mafs  will  now 
be  concreted,  till  it  is  all  equally  dillr ibuted  through  the  liquid, 
and  has  the  confidence  of  thick  gruel.  Let  it  remain  24  hours, 
and  then  pour  it  into  a canvafs  cloth  in> order  to  let  the  liquid 


drain  from  it.  This  is  a very  tedious  operation,  as  fidh  water 
muff  continually  be  pouring  on  till  all  the  faline  matter  is 
waffied  off.  When  this  is  done,  pour  into  the  liquid  a quan- 
tity of  cauftic  volatile  alkali,  which  will  occafiou  a copious  pre- 
cipitation ; for  the  earth  of  bones  is  much  lefs  ftrongly  at- 
tracted by  acids  than  even  the  cauftic  volatile  alkali.  The  li- 
quid being  now  filtered  a fecond  time,  which  will  be  done  with 
fufficient  eafe,  and  afterwards  evaporated,  there  remains  a mafs 
compoled  of  phofphoric  acid  and  vitriolic  fal  ammoniac.  By 
increafing  the  fire,  the  latter  is  difiipated  in  vapour;  and  if  the 
procefs  has  been  fucccfsful,  four  ounces  or  more  of  pure  phof- 
phoric acid  will  remain. 

With  regard  to  the  properties  of  this  acid,  it  is  not  yet'af- 
certained  whether  they  are  ex;,  the  fane  with  the  micro- 
cofmic  acid  or  not.  Indeed,  as  far  as  yet  appears,  they  feern 
to  be  different  ; and  there  are  very  ilrong  ■veafons  for  fuppo- 
fing  that  the  phofphoric  acid  thus  produced  is  qo  other  than 
the  vitriolic  altered  by  its  combination  with  the  earth  of  bones. 
See  the  article  Bones. 

PHOT1NIANS,  in  eccltfmflical  hiftory,  were  a fed  of  he- 
retics in  the  fourth  century,  who  denied  tin  divinity  of  our 
Lord.  They  derive  their  name  from  Phollrius  their  founder, 
who  was  bifliop  of  Sirmium,  and  a difciple  of  Marcellus.  Pho- 
tinus  ptibliffied  in  the  year  343  his  notions  refpecting  the  Deity, 
which  were  repugnant  both  to  the  orthodox  and  Avian  fyf- 
tems.  He  alferted,  that  Jefus  Chtifl  was  born  of, the  Holy  Gholl 
and  theYirgin  Mary;  that  a certain  divine  emanation,  which' 
he  called  the  Word,  defeended  upon  Him  ; aild  that  becaufe  of 
the  union  of  the’divine  word  with  his  huihan  nature,  hie  was 
called  the  Son  of  God,  and  even  God  himfelf;  and  that  the 
Holy  Gholf  was  not  a perfon,  but  merely  a celeftial  virtue  pro- 
ceeding from  the  Deity.  Be-th  parties  condemned  the  bifhop 
in  the  councils  of  Antioch  and  Milan,  held  in  the  years  345 
and  347.  He  was  condemned  alfo  by  the  council  at  Sirmium 
in  351,  and  was  afterwards  degraded  from  the  epifcopal  dig- 
nity, and  at  laft  died  in  exile  in  the  year  SI2  or 375-  His  opi- 
nions were  afterwards  revived  by  Socinus. 

PHOTIUS,  patriarch)  of  Conllantinople,  was  one  of  the 
fiiiell  geniufes  of  his.  time,  and  his  merit  raifed  him  to  the  pa- 
triarchate ; for  Bardas  having  driven  Ignatius  from  the  lee, 
Photius  was  confecrated  by  Afbellos  in  839.  He  condemned 
Ignatius  in  a fynod,  whereupon  the  pope  excommunicated  him; 
and  he,  to  balance  the  account,  anathematifed  the  pope.  Ba- 
filius  of  Macedon,  the' emperor  whom  Photius  had  reproved  fob 
the  murder  of  Michael  the  late  emperor,  expelled  him,  and  re- 
ftored  Ignatius  ; but  afterwards  re-eflabliihed  Photius,  upon 
Ignatius’s  death,  in  878.  i\t  laft,  being  wrongfully  accufed 
of  a confpiracy  qgainft  the  perfon  of  Leo  the  philofopher,  foil 
and  fucceffbr  to  Balilius,  he  was  expelled  by  him  in  886,  and 
is  fuppofed  to  have  died Toon  after.  He  wrote  a Billiotheca , 
which  contain^  an  exarr.en  of  280  authors:  we  have  alfo  253 
epiflles  of  his;  the  Nomao  anon  under  14.  titles;  an  abridge- 
ment of  the  adls  of  feveral  councils,  &c.  This  great  man  was 
born  in  Conllantinople,  and  was  defctndtd  from  a very  illuf- 
trious  and  noble  family.  His  natural  abilities  were  very  great, 
and  he  cultivated  them  with  the  greateft  affiduity.  There  was 
no  branch  of  literature,  whether  laered  or  profane,  and  ft'arcely 
any  art  or  fcience,  in  which  he  was  not  deeply  veiled.  In- 
deed he  appears  to  have  been  by  far  the  greateft  man  ol  t he  age 
in  which  he  lived  ; and  was  fo  intimately  concerned  in  the 


The  principal  alterations  made  by  the  author  of  chc  plelent  memoir  conlill  in  his  putm.g  each  itick  o:  pholphorus  into  .a 
glafs  pipe,  the  ffiwer  part  of  which  is  ffiaptd  like  a funnel,  terminating  in  a very  fmall  opening  ; and  in  covering  the  apparatus 
with  a tubulated  receiver,  which  he  can  open  at  pleafure.  By  thefe  means  he  can  diffolve  a greater  quantity  ot  phofphorus  ..  th- 
out  danger  et  an  cxplofion.  His  method  of  Converting  the  phofphorus  into  the  pholphot ic  acid,  by  the  nitric  or  tit  oxyge- 
nated muriatic  acid,  is  tie  fame  with  that  difeovered  by  M.  Lavoilicr,  which  is  dtlctibed  in  his  l lements of  Cherniftry. 


\ 


P H II 


P H R 


[ 20  ] 


-chief  tvartfi&ions  of  it,  that  ecchiiaftical  writers  have  on  that 
account  called  it  Sccuhim  Phot'ianum.  He  was  fi r ft  raifed  to 
the  chief  dignities  of  the  empire,  being  made  principal  fecre- 
tary  of  Irate,  captain  of  the  guards,  and  a Cpnator.  In  all  thefe 
{Various  he  acquitted  himfelf  with  a dilliudlion  fui table  to  his 
great  abilities ; for  he  was  a refined  ftatefmag,  as  well  as  a pro- 
found fcholar.  Ilis  rife  to 'the  patriarchate  was  very  quick  5 
for  when  he  was  chofeu  to  that  office  he  was  only  a layman  : 
but  that  he  might  be  as  it  were  gradually  raifed  to  that  dig- 
nity, he  was  made  monk  the  fir  It  day,  reader  the  next,  and 
the  following  days,  fub-deacon,  deacon,  and  pried.  So  that 
in  the  fpace  of  fix  days  he  attained  to  the  highell  office  in  the 
church.  On  the  whole,  however,  his  ardent  love  of  glory," 
a id  unbounded  ambition,  made  him  commit  ex,ceffes  which 
rendered  him  a fcourge  to  thofe  about  him. 

Fabricius  calls  this  Billiothecn  or  library,  non  liber,  fed  in- 
Jignis  thefaurus,  “ not  a book,  but  an  ill u Itrious  treafure,”  in 
which  are  contained  many  curious  things  relating  to  authors, 
and  manv  fragments  of  works  which  are  no  where  elfe  to  be 
found.  It  was  brought  to  light  by  Andreas  Schottus,  and 
communicated  by  him  to  David  Hoefchelius,  who  caufed  it  to 
be  printed 'in  i6o>.  Schottus,  confidering  the  great  utility 
of  this  work,  translated  it  into  Latin,  and  printed  his  tranfla- 
tion  alone  in  1606.  The  Greek  text,  together  with  the  tranfia- 
tion,  were  afterwards  printed  at  Geneva  in  16  T t ..  The  lull  edi- 
tion of  this  work,  the  laigetl,  and  the  faired,  was  printed  at 
.Rouen  in  16^,  folio. 

PHK  AATES.  or  Phr-Ahatrs.  There  were  four  kings  of 
this  name  in  Patthia.  See  Par'I'hj a ■ 

PHRASE,  in  grammar,  an  elegant  turn  or  manner  of~ 
fpeech,  peculiarly  belonging  to  this  or  that  occafion,  this  or 
that  art,  or  this  or  that  language.  Thus  we  fay,  an  Icalian 
ph- afe,  an  esftern  phrafe,  a poetical  phrafe,  a rhetorical  phrafe. 

Phrase  is  fomecimes  alio  ufed  for  a (hort  fentence,  or  fmall 
fet  or  circuit  of  words  confirufted  together.  In  this  fenfe,  Fa- 
ther Puffier  divides  phrafes  into  complete  and  incomplete. 

1.  Phrafes  are  complete  where  there  is  a noun  and  a verb,  each  in 
its  proper  fundiion  : i.e  where  the  noun  expreffes  a fubjeft, 
and  the  veib  the  thing  affirmed  of  it.  2.  Incomplete  phrafes  are 
tin. ft  where  the  noun  and  the  verb  together  only  do  the  office 
.of  3 noun  ; confiding  of  ffcveral  words  without  affirming  any 
thing,  and  which  might  be  expreffed  in  a (ingle  word.  Thus, 
that  which  is  t.  u , is  an  incomplete  phrafe,  which  might  He  ex- 
preffed  in  one  word,  truth ; as,  that  which  is  true  falisjies  the 
mini,  i.  e.  .\:.lh  falisjies  the  mind'. 

PHRASEOLOGY,  a colleciion  of  the  phrafes  or  elegant 
expreffions  in  any  language.  See  Phrase. 

PH  RE  AT  IS,  or  Pure  at-tium,  in  Grecian  antiquity,  was 
a court  belonging  to  the  civil  government  of  Anthem,  fttuated 
ur>pn  the  1 .a  ihorc,  in  the  Piraeus.  The  n one  is  derived  from 
ux'j  rn^osoU'jc,  becaufe  it  flood  in  a pit  ; or,  as  others  fuppofe, 
from  the  hev  1 P brer.  us.  This  court  heard  fuch  caufes  as  con- 
cerned perfons  who  had  fled  out  of  their  own  country  for.mur- 
der,  or  thofe  that  fled  for  involuntary  murder,  and  who  had 
afterwards  committed  a deliberate  and  wilful  murder.  The 
firft  who  was. tried  in  this  place  was- Teucer,  on  agroundlefs 
fufpicion  that  he  had  been  aecclTary  to  the  death  of  Ajax.  The 
accnfed  was  not  allowed  to  come  to  land,  or  fo  much  as  to  call 
anchor,  b it  pleaded  Lis  caufe  in  his  hark  ; and  if  found  guil  y, 
was  committed  to  the  mercy  of  the  winds  and  waves,  or,  as 
fome  fay,  fullered  there  condign  punifhmeot ; if  innocent, . he 
was  only  cleared  of  the  lecond  f ifl,  and,  according  to  culH\m, 
underwent  a twelvemonth's  banifhment  for  the  former.  Sec 
, Potter’s  Gr.  Antiq.  vol  i . p.  lit. 

"PHRENETIC',  a te  m ufed  to  denote  thofe  who,  without 
being  ablolutely  wad,  are  fubjeft  to  fugh  tirong  failles'  of  inia 


gination  as  in  forr.c  meafure  pervert  their  judgment,  and  canfc 
them  to  r.£t  in  a way  different  from  the  move  rational  part  of 
.mankind. 

PHRltNITIS,  the  fame  with  Phrensy  ; an  inflam- 
mation of  the  meninges  of  the  brain,  attended  with  an  acute 
fever  and  delirium.  See  Medicins;  alfo  an  account  of n 
-it >-ange  degree  of  phrenfy  which  attacked  Charles  the  VI. 
of  Fiance. 

PHRYGANEA  is  a genus  of  infedls,  of  whieh  Barbut 
gives  the  following  characters.  “ The  mouth  is  without  teeth, 
but  fumifhed  with  four  palpi  : the  (lemmata  are  three  in  num- 
ber : the  antennae  are  filiform,  and  longer  than  the  thorax. 
The  wings  arc  incumbent ; the  under  ones  are  folded.” 

The  fame  author  informs  ns,  that'  the  genus  is  divided  into 
two  fictions  : the  firll  of  which  is  charatterized  by  having 
two. truncated  fetre  at  the  extremity  of  the  abdomen,  refem- 
bling  the  beard  of  an  ear  of  corn  ; while  the  fecond  has  the 
abdomen  fnnple,  or  without  appendices.  The  tai  l!  of  the  feet 
of  the  tirfl  family  con  fill  of  three  articulations  ; thofe  of  the 
fecond  are  compofed  of  five.  Fife  wings  of  this  fedlion  decline 
from  the  inner  margin  towards  the  tides,  fo  as  to  referable  the 
ridge  of  a houfe,  and  are  curved,  or  turn  upwards  at  their  ex- 
tremity. “ This  infedl  (fays  Mr.  Barbut),  before  it  becomes 
an  inhabitant  of  the  air,  has  lived  under  water,  lodged  in  a kind 
of  tube  or  (heath,  the  inward  tc-xture  of  which  is  lilk  ; out- 
wardly covered  with  fand,  draws,  hits  of  wood,  (hells,  &c. 
When  the  hexapod  worm  is  about  to  change  to  a chryfalis,  he 
Hops  up  the  opening  of  his  tube  with  threads  of  a loofe  tex- 
ture, through  which  the  water  makes  its  way,  but  prevents 
the  approach  of  voracious  infefls.  The  chryfalis  is  covered 
with  a thin  gatry.e,  through  which  the  new  form  of  the  infect 
is  enfily  difeerned.  The  phryganea,  on  the  point  of  changing 
its  element,  rifes  to  the  furface  of  the  water,  leaves  its  tube, 
rifes  into  the  air,  and  enjoys  the  fweets  of  the  country,  flut- 
ters upon  flowers  and  trees,  but  is  foon  called  away  to  tire  wa- 
ter-lide  to  depofit  its  eggs  ; whence  proceed  its  pofterity. 
Thefe  aquatic  larvtc  are  often  found  in  ftagnating  waters,  where 
they  wrap  themfelves  up  in  the  water-lentil,  cut  out  into  re- 
gular fquares,  and  fitted  one  to  another.  Trouts  are  very 
greedy  of  thefe  larvae;  which  is  the  reafon,  that  in  fome  coun- 
tries, afier  (tripping  them  of  their  coats,  they  make  ufe  of  them 
for  fifhing  baits.” 

There  are  a variety  of  different  fpecies  of  the  phryganea;  but 
except  the  phryganea  bicauda  and  (Iriata,  they  do  not  mate- 
rially differ  from  one  another,  except  in  fizcand  colour.  The 
bicauda  is  of  a deep  dark -brown  colour  ; having  a Angle  yellow 
longitudinal  band  running  aerol's  the  head  and  thorax.  The 
legs  are  of  a brown  colour,  as  are  the  antenna: ; which  are  alio 
long  and  filiform.  Two  brown  threads,  almoft  as  long  as  the 
anrennm,  terminate  the  abdomen.  The  wings,  which  are  about 
a third  longer  than  the  body,  are  veined  with  brown  fibres,  are 
narrow  at  the  top,  broad  below,  and  are  as  it  were  (luck  upon 
the  body  ; which  they  infold,  eroding  one  over  the  other,  This 
infe<5l,  which  is  met  with  on  the  "banks  of  rivers  and  ftanding 
waters,  carries  its  eggs  in  a clutter  at  its  abdomen,  like  fome 
Jpiders. 

The  firiata  is  a large  fpecies,  of  a dun  colour,  except  the 
eyes,  which  are  black,  and  has  a coniiderable-  refiemblance  to 
the  phalena  in  the  carriage  of  its  wings.  The  antennae  are  as 
long  as  the  body,  and  are  borne  ilraight  forward.  The  wings 
are  a third  larger  than  the  body,  having  veins  of  a colour  rather 
deeper  than  the  reft.  The  feet  are  large,  long,  and  fomewhat 
finny.  Mr.  Yeats  tells  us,  that  the  pcrlcc  of  Geoftroy,  and 
phrygane®  of  Linnaeus,  do  not  differ  generically.  It  appears., 
however,  from  YYats’s  experiments,  that  the  phryganete  remain 
longer  in  the  chryfalis  than  the  per!®; 
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The  lefTer  phryg'aneaa  very  much  refembla  the  tine®  ; but 
upon  examining  them  with  a glafs,  the  former  will  be  found  to 
he  covered  with  fmall  hairs  inltead  of  the  fcales  which  adorn  the 
wings  of  the  latter. 

PHRYGIA,  a country  in  Afia.  From  whence  it  derived 
its  name  is  not  certain  : fome  fay  it  was  from  the  river  Phryx 
(now  Sarabat),  which  divides  Phrygia  from  Caria,  and  empties 
itfelf  into  the  Hermus ; others  from  Phrygia,  the  daughter  of 
Afopus  and  Europa.  The  Greek  writers  tell  us,  that  the 
country  took  its  name  from  the  inhabitants,  and  thefe  trona  the 
town  of  Brygium  in  Macedonia,  from  whence  they  fi r ft  palled 
into  Afia,  and  gave  the  name  of  Phrygia  or  Brygia  to  the 
country  where  they  fettled.  Bochart  is  of  opinion  that  this 
trad!  was  called  Phrygia  from  the  Greek  verb  (ppiysio  “ to  burn 
or  parch  ;”  which,  according  to  him,  is  a tranllation  of  its 
Hebrew  name,  derived  from  a verb  of  the  fame  fignification. 

No  lefs  various  are  the  opinions  of  authors  as  to  the  exact 
boundaries  of  this  country  ; an  uncertainty  which  gave  rife  to 
an  oblervation  made  by  Strabo,  viz.  that  the  Phrygians  and 
Mytians  bad  diftinft  boundaries  ; but  that  it  was  fcarce  poffible 
to  afcertain  them.  The  fame  writer  adds,  that  the  Trojans, 
Myfians,  and  Lydians,  are,  by  the  poets,  all  blended  under  the 
common  name  of  Phrygians,  which  Ciaudian  extends  to  the 
Pitidians,  Bithynians  and  Ionians.  Phrygia  Proper,  according 
to  Ptolemy,  whom  we  choofe  to  follow,  was  bounded  on  the 
north  by  Pontus  and  Bithynia ; on  the  welt  by  Mvfia,  Troas, 
the  JEg can  Sea,  Lydia,  Maeonia,  and  Caria;  on  the  fouth  by 
Lycia  ; on  the  ealt  by  Pamphylia  and  Galatia.  It  lies  between 
the  3 ‘ th  and  41ft  degrees  of  north  latitude,  extending  in  lon- 
gitude from  56  to  62  degrees.  The  inhabitants  of  this  coun- 
try, mentioned  by  Ptolemy,  are  the  Lycaones  and  Anthemife- 
nii,  towards  Lycia  ; and  Moccadelis  or  Moccadine,  the  Cyd- 
deles  or  Cydifles  towards  Bithynia ; and  between  thefe  the 
Peltini  or  Speltini,  the  Moxiani,  Phylacenfes,  and  Hiera- 
politae.  To  thefe  we  may  add  the  Berecyntes  mentioned  by 
Strabo. 

Phrygia  is  commonly  divided  into  the  Greater  and  Leffec 
Phrygia,  called  alfo  'Proas.  But  this  divilion  did  not  take  place 
till  Troas  was  lubdued  by  the  Phrygians  ; and  hence  it  is  more 
confidered  by  lbme  Roman  writers  as  a part  of  Phrygia,  than 
Bithynia,  Capadocia,  or  any  oilier  of  the  adjacent  provinces. 
In  after-ages,  the  Greater  Phrygia  was  divided  into  two  diftriCts 
or  governments  ; one  called  Phrygia  Pacatiana,  from  Pacati- 
anus,  who,  under  Conftantine,  bore  the  great  office  of  the  prx- 
feCtus  praetorio  of  the  Eatl  5 the  other  Phrygia  Salutaris,  from 
fome  miraculous  cures  fuppoledrio  have  been  performed  there 
by  the  archangel  Michael. 

This  country",  arid  indeed  all  Afia  Minor,  as  lying  in  the  ^Ih 
and  6th  northern  climates,  was  in  ancient  times  greatly  celebrated 
for  its  fertility.  It  abounded  in  all  forts  of  grain;  being,  for 
the  molt  part,  a plain  country  covered  with  a deep  rich  foil, 
and  plentifully  watered  by  fmall  rivers.  It  was  in  fome  parts 
productive  of  bitumen  and  other  combuftible  fubftances.  it 
was  well  flocked  with  cattle,  having  large  plains  and  pafture 
grounds.  The  air  was  anciently  deemed  molt  pure  and  whole- 
fome,  though  it  is  now  in  fome  parts  thought  extremely  grols, 
great  part  of  the  country  lying  uncultivated. 

In  Phrygia  Major  were  anciently  feveral  cities  of  great  cele- 
brity ; fuch  as  ArwtA  Laouicea,  PIierapolis,  Gordium, 
kc.  There  were  alfo  feme  fatuous  rivers  ; fuch  as  Mariyas, 
Mxander,  See.  The  Mxander  is  now  called  Jiladrc  or  Mindre, 
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and  was  much  celebrated  by  the  ancients  for  its  windings  and 
turnings ; from  whence  all  - fuch  windings  and  turnings’  have 
been  denominated  mceanders. 

The  Phrygians  accounted  themfelves  the  moft  ancient  people 
in  the  world.  Their  origin,  however,  is  extremely  dark  and 
uncertain.  Jofephus  and  St.  Jerome  fay,  they  were  defeended 
from  Togamaah,  one  of  Gomel’s  fons ; and  that  they  were 
known  to  thr  Hebrews  under  the  name  of  Tigrammanes.  The 
Heathen  authors  derive  them  from  the  Brygians,  a people  of 
Macedonia.  But  this  is  but  mere  conjecture  ; and  it  is  a con- 
jecture totally  unsupported,  except  by  the  fimilarity  of  names. 
Bochart  trunks  that  the  Phrygians  were  the  offspring  of  Gomer 
the  eldeft  fon  of  Japhet ; the  word  Phrygia  being  the  Greek 
tranflation  of  his. name.  Jofephus  makes  Gomer  the  father  of 
the  Galatians;  but  he,  by  the  Galatians,  muft  neeeffarily  mean 
the  Phrygians  inhabiting  that  part  of  Phrygia  which  the  Gala- 
tians had  made  themfelves  mailers  of ; the  defendants  of  Go- 
mer being  placed  by  Ezekiel  northward  of  Judaea,  nearTogar- 
mah  (which  Bochart  takes  to  be  Cappadocia),  long  hefore  the 
Gauls  palled  over  into  Afia.  We  are  willing  to  let  Gomer  en» 
joy  the  tine  country  which  Bochart  is  plealed  to  give  him,  and 
allow  him  the  honour  of  being  the  progenitor  of  the  Phrygians, 
fince  we  know  no  other  perfon  on  whom  it  can  be  conferred 
with  any  degree  of  probability. 

The  ancient  Phrygians  are  deferibed  as  fuperftitious,  volup- 
tuous, and  effeminate,  without  any  prudence  or  forecaft,  and 
of  fuch  a fervile  temper,  that  nothing  but  ltripes  and  ill  ufage 
could  make  them  comply  with  their  duty  ; which  gave  rife  to  ‘ 
feveral  trite  and  well  known  proverbs  *.  They  are  faid  to  have 
been  the  firlt  inventors  of  divination  by  the  tinging,  flying,  and 
feeding  of  birds.  Their  mufic  commonly  called  the  Phry- 
gian mood,  is  alleged  by  fome  as  an  argument  of  their  effe- 
minacy. 

Their  government  was  certainly  monarchical ; for  all  Phry- 
gia was,  during  the  reigns  of  fome  kings,  fubjeft  to  one  prince. 
Ninnacus,  Midas,  Manis,  Gordius,  and  his  defendants,  were 
undoubtedly  fovereigns  of  all  Phrygia.  But  fome  time  before 
the  Trojan  war,  we  find  this  country  divided  into  feveral  petty 
kingdoms,  and  read  of  divers  princes  reigning  at  the  fame  time. 
Apollodorus  mentions  a king  of  Phrygia  contemporary  with 
Ilus  king  of  Troy.  Cedrenus  and  others  fpeak  of  one  Teu- 
thrans,  king  of  a fmall  country  in  Phrygia,  whofe  territories 
were  ravaged  by  Ajax,  himfelf  flain  in  tingle  combat,  his  royal 
feat  laid  in  afhes,  and  his  daughter,  byname  Tecmeffa,  carried 
away  captive  by  the  conqueror.  Homer  makes  mention  cf 
Phoreys  and  Afcanius,  both  princes  and  leaders  of  the  Phrygian 
auxiliaries  that  came  to  the  relief  of  Troy.  Tantalus  was  king 
of  Sipylus  only,  and  its  diftriCt ; a prince  no  lefs  famous  for  his 
great  wealth,  than  infamoys  for  his  covetoufnefs  and  other  de- 
tellable  vices.  That  Phrygia  was  fubdued  either  by  Ninus,  as 
Diodorus  Siculus  informs  us,  or  by  the  Amazons,  as  we  read 
in  Suidas,  is  not  fufficiently  warranted.  Molt  authors  that 
fpeak  of  Gordius  tell  us,  that  the  Phrygians  having  fent  to 
confult  an  oracle  in  order  to  know  how  they  might  put  an  end 
to  the  inteftine  broils  which  rent  their  country  into  many  fac- 
tions and  parties,  received  for  anfwer,  that  the  moft  effectual 
means  to  deliver  themfelves  and  their  country  from  the  cala- 
mities they  groaned  under,  was  to  commit  the  government  to  a* 
king.  This  advice  they  followed  accordingly,  and  .placed  Gor- 
dius on  the  throne. 

As  to  their  commerce,  all  we  can  fay  is,  that  Apamea  was 


* “ Phryges  fero  fapiunt,  Phryx  vcrberatiiS  melior,  Phryx  non  minus  quam  Spyntharus,  &c.”  which  proverbs  intimate  their 
fervile  temper  ; and  fliow  that  they  were  more  fit  to  bewail  misfortunes  in  an  unmanly  manner,  than  to  prevent  them  by  proper 
mealures.  Their  mufic,  too,  was  fuited  to  their  effeminate  temper.  The  Doric  mood  was  a kind  of  grave  and  folid  mufic; 
the  Lydian  a doleful  and  lamentable  harmony  ; but  the  Phrygian  chiefly  calculated  to  effeminate  and  enervate  the  mind.  Brt 
this  character  is  contradicted  by  others. 

Vat.  VIII.  G 
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the  chief  emporium  of  all  Afia  Minor. ' Thither  reforted  mer- 
chants and  traders  from  all  parts  of  Greece,  Italy,  and  the 
neighbouring  illand3.  Befides,  we  know  from  Syncellus,  that 
the  Phrygians  were  for  fome  time  mailers  of  the  fea  ; and  none 
but  trading  nations  ever  prevailed  on  that  element.  The  coun- 
try produced  many  choice  and  ufeful  commodities,  which  af- 
forded confiderablc  exports.  They  had  a fafe  coatl, "convenient 
harbours,  and  whatever  may  incline  us  to  think  that  they  car- 
ried on  a confiderable  trade.  But  as  moll  of  the  Phrygian  re- 
cords are  loft,  we  will  not  dwell  on  conjedlures  fo  difficult  to  be 
afeertained. 

We  have  no  fet  form  of  their  laws  ; and  ae  to  their  learning, 
fir.ee  we  are  told  that  for  lome  time  they  enjoyed  the  fovereignty 
of  the  fea,  we  may  at  leaft  allow  them  a competent  Ikill  in 
geography,  geometry,  and  aftronomy  ; and  add  to  thefe,  from 
what  we  have  laid  above,  a more  than  ordinary  knowledge  of 
mufic. 

Some  have  been  of  opinion  that'  the  Phrygian  language  bore 
a great  refemblance  to  the  Greek  ; but  the  contrary  is  manifeft 
from  the  few  Phrygian  words  which  have  been  tranfmitted  to 
us,  and  carefully  collected  by  Bochart  and  Rudbechius.  To 
thefe  we  may  add  the  authority  of  Strabo,  who,  after  attempt- 
ing to  derive  the  name  of  a Phrygian  city  from  the  Greek,  con- 
cludes, that  it  is  a difficult  matter  to  difeover  any  limilitude 
between  the  barbarous  words  of  the  Phrygian  language  and  the 
Greek.  The  Phrygian  tongue,  after  the  experiment  made  by 
Pfammetichus  king  of  Egypt,  was  looked  upon  by  the  Egyp- 
tians as  the  molt  ancient  language  of  the  world.  But  other 
nations,  particularly  the  Scythians,  refufed  to  fubmit  to  their 
t opinion,  as  founded  on  an  argument  of  no  real  weight.  “ As 
the  two  children  (fay  they)  had  never  heard  the  voice  of  any 
human  creature,  the  word  bee,  or  bekkos,  the  firft  they  ut- 
tered, was  only  an  imitation  of  the  goats  that  had  fuckled 
them,  and  happened  to  be  a Phrygian  word  fignifying  bread  *. 

We  have  aleady  faid  that  the  Phrygians  were  fuperftitious  j 
their  idols  were  ccnfequently  very  numerous.  The  chief  of 
thefe  was  Cybele,  who  went  by  a variety  of  names.  (See  Cy- 
bele).  They  alfo  worfhipped  Bacchus  under  the  name  of 
Sabazios  ; and  his  priefts  they  called  Saboi. 

The  hillory  of  their  kings  is  dark  and  uncertain,  and  the 
dates  of  their  feveral  reigns  and  actions  cannot  now  be  fixed  ; 
we  (hall  refer  fuch  of  our  readers,  therefore,  as  wiffi  to  know 
what  is  certain  refpefting  them,  to  the  Ancient  Univerfal 
Hiftory,  already  quoted  more  than  once  in  the  prefent  arti- 
cle. See  alfo  Gordius,  Midas,  Sic.  For  Phrygia  Minor, 
fee  Troy. 

PHRYGIAN  Stone,  in  natural  hiftory,  is  the  name  of  a 
ftone  deferibed  by  the  ancients,  and  ufed  by  them  in  dying  j 
perhaps  from  fome  vitriolic  or  alluminous  fait  contained  in  it, 
which  l’erved  to  enliven  or  fix  the  colours  ufed  by  the  dyers.  It 
was  light  and  fpongy,  refembling  a pumice  ; and  the  whiteft 
and  lighted  were  reckoned  the  beft.  Pliny  gives  an  account  of 
the  method  of  preparing  it  for  the  purpofe  of  dying,  which  was 
by  moiftening  it  with  urine,  and  then  heating  it  red-hot,  and 
luffering  it  to  cool.  This  calcination  was  repeated  three  times, 
and  the  ftone  was  then  fit  for  ufa.  Diofcorides  recommends 
it  in  medicine  after  burning ; he  fays  it  was  drying  and 
aftringent, 

PHRYGIANS,  a Chriftian  feft.  See  Catarhrygians 
and  Montan i st. 

PHRYNE,  was  a famous  proftitute,  who  flourifhed  at 
Athens  about  j 28  years  before  the  Chriftian  era.  She  was 
miftrefs  of  Praxiteles,  who  drew  her  picture,  which  was  one 
of  his  beft  pieces,  and  was  placed  in  the  temple  of  Apollo  at 

* Goropius  Beccanus  makes  ulc  of  the  lame  argument,  to 
the  world,  becaufe  the  word  beker  in  that  language  fignifies  “ a 


Delphi.  We  are  told  that  Apelles  painted  his  Verms  Apvly. 
onrene  after  he  had  feen  Phryne  on  the  fca-fhore  naked,  and 
with  difhevelled  hair.  Phryne  became  fo  very  rich  by  the  li- 
berality of  her  lovers,  that  (he  offered  to  rebuild  Thebes  at  her 
own  expen fe,  which  Alexander  had  deftroyed,  provided  this 
infeription  was  placed  on  the  walls  : Alexander  diruit,  fed  me* 
retrix  Phryne  refecit-,  which  was  refufed.  See  Plin.  34.  c.  S. 
There  was  another  of  the  fame  name  who  was  accufed  of  im- 
piety. When  ftie  found  that  lire  was  going  to  be  condemned, 
(lie  unveiled  her  bofom,  which  fo  influenced  her  judges,  that 
Hie  was  immediately  acquitted. 

PHRYNICUS,  a general  of  Samos;  who  endeavoured  to 
betray  his  country,  &c.—  A flatterer  at  Athens. — A traffic 
poet  of  Athens,  difciple  to  Thefpis.  He  was  the  firft  who  in- 
troduced a female  charafter  on  the  ftage. 

PHPiYNIS  was  a mufician  of  Mitylene.  He  was  the  firft 
who  obtained  a mufical  prize  at  the  Panathenaea  at  Athens.  He 
added  two  firings  to  the  lyre,  which  had  always  been  ufed  with 
feven  by  all  his  predeceffors;  He  flourifhed  about  438  years 
before  the  Chriftian  era.  We  are  told  that  he  was  originally  a 
cook  at  the  houfe  of  Hiero  king  of  Sicily. — There  was  another 
of  the  fame  name,  a writer  in  the  reign  of  Com  modus,  who 
made  a colledlion,  in  36  books,  of  phrafes  and  leniences  from 
the  beft  Greek  authors,  &c. 

PHRYXUS  (fab.  hift.),  was  a fon  of  Athamas  king  of 
Thebes,  by  Nephele.  When  his  mother  was  repudiated,  he 
was  perfecuted  with  the  moft  inveterate  fury  by  his  ftep-mother 
Ino,  becaufe  he  was  to  fit  on  the  throne  of  Athamas,  in  pre- 
ference to  the  children  of  a fecond  wife.  His  mother  apprized 
him  of  Ino’s  intentions  upon  his  life  ; or,  according  to  others, 
his  preceptor  ; and  the  better  to  make  his  efcape,  he  fecured 
part  of  his  father’s  treafures,  and  privately  left  Boeotia  with 
his  filter  Helle,  to  go  to  their  friend  and  relation  jEetes  king 
of  Colchis.  They  embarked  on  board  a fhip,  or,  as  we  are 
informed  by  the  fabulous  account  of  the  poets  and  mytholo- 
gifts  they  mounted  on  the  back  of  a ram,  whofe  fleece  was  of 
gold,  and  proceeded  on  their  journey  through  the  air.  The 
height  to  wtiich  ihey  were  carried  made  Helle  giddy,  and  (he 
fell  into  the  fea.  Phryxus  gave  his  filler  a decent  burial  on  the 
fea-lhore,  and  after  he  had  called  the  place  Hellefpont  from  her 
name,  he  continued  his  flight,  and  arrived  fafe  in  the  kingdom 
of  /Eetes,  where- he  offered  the  ram  on  the  altars  of  Mars,  The 
king  received  him  with  great  tendernefs,  and  gave  him  Cbal- 
ciope  his  daughter  in.  marriage.  She  had  by  him  Phrontis 
Melas,  Argos  Cylindrus,  whom  fome  call  Cytorus.  He  was 
afterwards  murdered  by  his  father-in-law,  who  envied  him  the 
pofl’eflion  of  the  golden  fleece ; and  Chalciope,  to  prevent  her 
children  from  (haring  their  father’s  fate,  fent  them  privatelv 
from  Colchis  to  Boeotia,  as  nothing  was  to  be  dreaded  there 
from  the  jealoufy  or  refentment  of  Ino,  who  was  then  dead. 
The  fable  of  the  flight  of  Phryxus  to  Colchis  on  a ram  has  been 
explained  by  fome,  who  obferve,  that  the  (hip  on  which  he  em- 
barked was  either  called  by  that  name,  or  carried  on  her  prow 
a figure  of  that  animal.  The  fleece  of  gold  is  accounted  for, 
by  obfervying  that  Phryxus  carried  away  immenfe  treafures 
from  Thebes.  Phryxus  was  placed  among  the  conftellations  of 
heaven  after  death.  , The  ram  which  carried  him  to  Alia  is 
faid  to  have  been  the  fruit  of  Neptune’s  amour  with  Theophane 
the  daughter  of  Altis.  This  ram  the  gods  had  given  to  Atha- 
inas  in  order  to  reward  his  piety  and  religious  life  ; and  Ne- 
phele procured  it  for  her  children,  juft  as  they  were  going  to  be 
facrificed  to  the  jealoufy  of  Ino.  Phryxus’s  murder  was  fome 
time  after  amply  revenged  by  the  Greeks  ; it  having  oceafioned 
the  famous  expedition  atehieved  under  Jafon  and  many  of  the 

prove  that  the  Pligh  Dutch  is  the  original  or  mother  'tongue  of 
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princes  of  Greece-,  which  had  for  its  objeft  the  recovery  of  the 
golden  fleece,  and  the  punifhmcnt  of  the  king  of  Colchis  for 
his  cruelty  to  the  fon  of  Athamas. 

1JH  fHlRJASIS, the  lousy  evil,  from  “ aloufe.’’  It 
is  a loufy  diftemper;  children  are  frequently  its  fubjefts,  and 
adults  are  fometimes  troubled  with  it.  The  increafe  of  lice, 
when  in  a warm  moift  fituatio'n,  is  very  great ; but  a cold  and 
dry  one  toon  deftroys  them.  On  the  human  body  four  kinds 
of  lice  are  difiinguifhed  : i.  The  fediculi,  fo  called  becaufe 
they  are  more  troublefome  with  their  feet  than  by  their  bite. 
Thefe  are  in  the  heads  of  children,  efpecially  if  fore  or  fcabby  ; 
and  often  in  tho'e  of  adults,  if  they  are  flothful  and  natty. 
2.  Crab-lice,  fee  Crab -Lire.  3.  Body-lice  ; thefe  infeft  the 
body,  and  breed  in  the  clothes  of  the  nafty  and  flothful.  4.  A 
fort  which  breed  under  the  cuticle,  and  are  found  in  the  hands 
and  feet  : they  are  of  a round  form,  and  fo  minute  as  often  to 
efcape  the  fight  : by  creeping  under  the  fcarf-fkin  they  caufe  an 
intolerable  itching ; and  when  the  fkin  burfts  where  they 
lodge,  clufters  of  them  are  found  there.  See  Acakus. 

Cleanlinels  conduces  much  to  the  deftruclion  of  lice.  When 
they  are  in  the  head,  comb  it  every  day  ; and,  after  each  comb- 
ing, fprinkle  the  pulv.  fern,  ftaph.  agr.  or  coccul.  Ind.  among 
the  hairs  every  night,  and  confine  it  with  a tight  cap. 

Codrochius,  in  his  treatife  on  lice,  fays,  that  the  powdered 
coc.  Ind.  exceeds  all  other  means ; and  that  it  may  be  mix- 
ed in  the  pulp  of  apple,  or  in  larc^  and  applied  every  night 
to  the  hair.  Some  writers  affert,  that  if  the  pulv.  cort.  rad. 
faffafr.  is  fprinkled  on  the  head,  and  confined  with  a handker- 
chief, it  deftroys  the  lice  in  one  night.  The  body-lice  are  de- 
frayed by  any  bitter,  four,  fait,  or  mercurial  medicine,  if  ap- 
plied to  the  fkin.  The  black  foap,  and  the  flowers  called  car- 
damme  or  lady's-fmock,  are  faid  to  be  fpecifics  in  all  cafes  of  lice 
on  the  human  body. 

PHTHISIS,  afpecies  of  confumption,  occafioned  by  an  ulcer 
in  the  lungs.  See  Medicine.  Dr.  Beddoes  has  fuggetled  a 
new  theory  of  phthifis,  founded  on  the  prevailing  pneumatic 
doftrine  in  chemiftry.  Thinking  that  much  cannot  be  gained 
by  adhering  to  eftabliflied  principles  and  modes  of  practice, 
and  being  unawed  by  any  pretentions  to  fuccefs  from  expe- 
rience, he  enters  into  the  province  of  fpeculation.  He  fixes 
on  the  efteft  of'  pregnancy  in  lufpending  the  progrefs  of 
phthifis,  as  a faft  which,  by  its  mode  of  operation,  might 
fuggeft  a method  of  diminifhing  the  havock  occafioned  by  this 
diftemper.  We  fhall  give  his  explanation  of  this  interefting 
faft : 

“ The  fcrtus  has  its  blood  oxygenated  by  the  blood  of  the 
mother  through  the  placenta.  During  pregnancy  there  feems 
to  be  no  provifion  for  the  reception  of  an  unufual  quantity  of 
oxygene.  On  the  contrary,  in  confequcnce  of  the  impeded 
action  of  the  diaphragm,  lefs  and  lei's  fliould  Vie  continually 
taken  in  by  the  lungs.  If,  therefore,  a lomewhat  diminithed 
proportion  of  oxygene  be  the  efteft  of  pregnancy,  may  not  this 
be  the  way  in  which  it  arretts  the  progrefs  of  phthifis  ? and  if 
fo,  is  there  not  an  excefs  of  oxygen  in  the  fyltem  of  confump- 
tive  perfons  ? and  may  we  not,  by  purfuing  this  idea,  difeover 
a cure  for  this  fatal  diforder  ?” 

Dr.  Beddoes  thinks,  that  this  fuppofition  is  countenanced  by 
the  deficiency  of  oxygene  in  the  blood  of  pregnant  women,  of 
ailhmatic  patients,  and  of  thofe  who  labour  under  fea-feurvy ; 
and  by  the  fuperabundance  of  it  in  the  blood  of  phthifical 
pcrlons,  indicated  by-  its  colour,  as  well  as  by  the  aggravation 
of  the  lymptoms  of  confumption  by  breathing  oxygene  air, 
and  by  the  relief  from  infpiring  atmofpherie  air  mixed  with 
carbonic  acid  air  ; and,  laftly,  from  the  fmall  proportion  of 
deaths  among  fea-faring  people.  Suppofing  acids  to  aft  by  de- 
compofition,  their  alleged  e fFe6bs  in  producing  confumption  arc 
confident  with  the  author’s  doftrine,  as  well  as  the  emaciation 
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preceding  and  accompanying  phthifis.  From  thefe  fafts.  Dr. 
Beddoes  concludes,  that  " i.The  phthifical  inflammation  may 
fo  alter  the  flrufture  of  the  lungs,  as  to  caufe  them  to  tranfmit 
a more  than  ordinary  portion  of  oxygene  to  the  blood ; or, 

2.  Some  unknown  caufe  having  enabled  them  to  tranfmit,  or 
the  blood  itfelf  to  attraft,  more  oxygene,  an  inflammation  of 
the  lungs  might  enfue." 

From  thefe  principles  the  doftor  thinks  himfelf  juftified  in 
propofmg,  in  a difeale  which  is  incurable  by  prefent  modes  of 
praftice,  to  diminifli  the  fupply  of  oxygene  by  the  two  channels 
through  which  it  is  introduced;  namely,  through  the  lungs,  by 
lowering  the  atmofpherie  air  with  azotic  or  hydrogene  air ; and 
through  the  ftomach,  by  giving  fuch  nouriftiment  as  Contains  .1 
fmall  portion  of  oxygene. 

Such  is  Dr.  Beddoes’s  theory  of  confumption  ; on  which  the 
following  remark  has  been  made  by  a critic,  who  pofiefles  an 
equal  degree  of  candour  and  judgment.  Vide  Monthly  Rev.,- 
for  Nov.  1793.  It  is  affirmed  by  Dr.  Beddoes,  that  the  Wood 
of  pregnant  women  has  a diminiflied  proportion  of  oxygene  : 
but  pregnant  women  have  the  fame  citcumfcribed  l'pot  of  florid 
red  in  their  countenances  which  is  apparent  in  heftics.  If. 
then,  the  preience  of  this  colour  be  fufticient  to  prove  an  ex- 
cefs of  oxygene  in  the  one  cafe,  it  mull  have  the  fame  weight 
in  the  other.  Another  queltion  is,  whether  lefs  oxygene  be 
really  taken  in  by  the  lungs  during  pregnancy  ? For  although 
the  diaphragm  be  impeded  in  the  freedom  of  its  aftion,  the 
frequency  of  breathing  is  proportionally  increafed.  A third 
circumtlance  which  demands  attention  is,  in  what  degree  the 
foetus  has  its  bloqd  oxygenated  by  the  blood  of  the  mother 
through  the  placenta.  It  appears  highly  probable,  that  the  foetal 
bloo'd  receives  a very  trifling  fupply  of  oxygene  from  the  blood 
of  the  mother ; that  the  foetal  heart  contains  only  a fmall 
portion  qf  blood,  which  has  been  conveyed  to  the  placenta ; 
and  that,  the  blood  in  the  heart  and  arteries  of  the  foetus  is  not 
florid.  For  many  ingenious  arguments  on  this  fubjedt,  we  may 
refer  to  Mr.  Coleman’s  Diftertation  on  fufpended  Refpiration. 
Leaving  thefe  things  to  Dr.  Beddoes’s  confideration,  we  will- 
prefent  our  readers  with  his  concluding  remarks  on  this  fub- 
jeft  : 

“ The  more  you  refleft,  the  more  you  will  be  convinced, 
that  nothing  would  fo  much  contribute  to  relcue  the  art  of 
medicine  from  its  prefent  helplefs  condition,  as  the  difeovery  of 
the  means  of  regulating  the  conftitution  of  the  atmofphere.  It 
would  be  no  lefs  deflrable  to  have  a convenient  method  of  re- 
ducing the  oxygene  to  18  or  20  in  100,  than  of  increafing  it  in 
any  proportion.  The  influence  of  the  air  we  breathe  is  as  wide 
as  the  diffufion  of  the  blood.  The  minuteft  portions  of  the 
organs  of  motion,  fenl'e,  and  thought,  muft  be  affefted  by  any 
confiderable  change  in  this  fluid.  Whether  it  be  that  the  brain 
muft  be  wafhedby  ftreams  of  arterial  blood,  or  that  the  adtion 
of  every  organ  is  a ftimulus  to  the  fyftem  in  general,  and  con- 
fequently  to  every  other  organ  in  particular  ; it  is  certain,  that 
when  the  accefs  of  oxygene  is  cut  off  from  the  lungs,  the  func- 
tions of  the  brain  ceafe:  perhaps  there  may  be  a mixture  of 
azotic  and  oxygene  airs,  more  favourable  to  the  inteltedtual 
faculties  than  that  which  is  found  in  the  atmofphere;  and 
hence  chemiftry  be  enabled  to  exalt  the  powers  of  future  poets 
and  philofophers.  That  difeal'cs  of  excitement  on  the  one  hand, 
and  debility  on  the  other,  might  be  cured  almoft  lblely  by  a 
proper  air,  one  can  hardly  doubt,  as  well  as  feveral  diloiders  at 
prefent  highly  dangerous  or  defperate,  which  one  cannot,  upon 
the  faith  of  any  obvious  phenomena,  refer  to  either  head.  The 
materia  medica  might,  therefore,  undergo  a llill  greater  re- 
duction than  it  has  lately  undergone,  in  conlequence  of  the 
purification  of  medicine  from  its  groflci  abfurdilies  ; and  hence 
the  treatment  of  difeafes  be  at  once  rendered  infinitely  more 
pleafant  and  more  efficacious.” 
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Our  author,  in  afubfequcnt  publication,  gives  an  account  of 
his  treating  with  fuccefs  federal  cafes  of  phthifis  according  to 
the  principles  of  this  theory.  After  diftinguiftiing  coniump- 
fions  into  two  kinds,  the  florid  and  the  pituitous  or  catarrhal, 
he  obferves,  “ that  the  fyftem  may  be  as  varioufly  affedled  by 
means 'of  the  lungs  as  of  the  flomach  : that  it  is  impoffible  to 
doubt  that  we  are  nourifhed  by  the  lungs  as  truly  as  by  the 
flomach : and  that  what  we  take  in  at  the  former  entrance,  be- 
comes, like  our  food,  a part  of  the  fubflancc  of  our  folids  as 
well  as  of  our  fluids.  By  the  lungs  wc  can  alfo  introduce 
etFedtual  alteratives  of  the  blood,  and  by  conlequcnce  of  all  the 
parts  nourifhed  by  the  blood.” 

He  then  acquaints  us  more  particularly  with  the  apparatus 
requiflte  for  the  practice  propofed.  ift,  It  fliould  be  able  to 
furnifh  azotic,  hydrogene,  carbonic,  and  oxygene  airs : onr 
author  having,  as  he  fays,  “ no  intention  to  confine  himfelf  to 
one  incurable  diforder.  adly,  The  refervoirs  fhould  be  large, 
that  the  patients  may  be  iupplied  with  any  quantity  that  their 
fymptoms  may  require:  and,  3d ly.  It  is  neceffary  to  be  able 
to  mix  thefe  airs  with  one  another,  as  well  as  with  atmofpheric 
air,  in  any  proportion.”  Thefe  objefts,  we  are  told,  have  been 
completely  attained  by  a conflrudbion  not  very  unlike  to  that 
employed  in  the  gazometers  of  M.  Lavoifier  and  Dr.  Van 
Marum. 

PHUL,  or  Pul,  king  of  Affyria,  is  byfome  hiftorians  Paid  to 
be  Ninus  under  another  name,  and  the  firft  founder  of  that 
monarchy  : A renowned  w'arrior.  He  invaded  Ifrael  in  the 
reign  of  Manabem,  who  became  tributary  to  him,  and  paid  him 
1000  talents  of  filver  fora  peace.  Flourifhed  771  B.  C. 

PHUT,  or  Phuth,  the  third  ion  of  Ham.  (Gen.  x.  6.) 
Calmet  is  of  opinion,  that  Phut  peopled  either  the  canton  of 
Phtemphu  Phtemphuti,  or  Phtembuti,  fet  down  in  Pliny  and 
Ptolemy,  whofe  capital  was  Thara  in  Lower  Egypt,  inclining 
towards  Lybia ; or  the  canton  called  Phtenqtes,  of  which 
Buthus  was  the  capital.  The  prophets  often  fpeqk  of  Phut. 
In  the  time  of  Jeremiah,  Phut  was  under  the  obedience  of 
Necho,  king  of  Egypt.  Nahum  (iii.  9.)  reckons  up  his  peo- 
ple in  the  number  of  thofe  who  ought  to  have  come  to  the 
affiftance  of  No-ammon  or  Diofpolis. 

PHYLACTERY,  in  the  general,  was  a name  given  by  the 
ancients  to  all  kinds  of  charms,  fpells,  or  characters,  which 
they  wore  about  them,  as  amulets,  to  preferve  them  from 
dangers  or  difeafes. 

Phylactery  particularly  denoted  a flip  of  parchment, 
wherein  was  written  fotne  text  of  Holy  Scripture,  particularly 
of  the  decalogue,  which  the  more  devout  people  among  the  Jews 
wore  on  the  forehead,  the  bread,  or  the  neck,  as  a mark  of 
their  religion.  The  primitive  Chriftians  alfo  gave  the  name 
fhylaEleries  to  the  cafes  wherein  they  inclofed  the.  relicks  of 
their  dead.  Phylafteries  are  often  mentioned  in  the  New  Tefta- 
ment,  and  appear  to  have  been  very  common  among  the 
Pharifees  in  our  I ord’s  time. 

PHYLICA,  bastard  alaternus;  a genus  of  the  mo- 
nogynia  order,  belonging  to  the  pentandria  clafs  of  plants. 
There  are  fix  fpecies,  of  which  three  are  kept  in  the  gardens  of 
this  country  ; but,  by  reafon  of  their  being  natives  of  warm 
climates,  they  require  to  be  kept  in  pots,  and  houfed  in  winter. 
They  are  all  Ihrubby  plants,  rifing  from  three  to  five  or  fix 
feet  high,  and  adorned  with  beautiful  clufters  of  white  flowers. 
They  are  propagated  by  cuttings. 

PHYLLANTHUS,  sea-side  laurfl;  a genus  of  the 
triandria  order,  belonging  to  the  moncecia  clafs  of  plants. 
There  are  fix  fpecies,  all  of  them  natives  of  warm  climates;  and 
rife  from  12  or  14  feet  to  the  height  of  middling  trees.  They 
are  tender,  and  cannot  be  propagated  in  this  country  without 
artificial  heat. 

PHYLLIS  (fab,  hift.)>  was  a daughter  of  Sithon,  or,  ac- 


cording to  others,  of  Lycurgus,  king  of  Thrace,  who  received 
Demophoon  the  fon  of  Thetcus  : who,  at  his  return  from  the 
Trojan  war,  had  flopped  on  her  coafts.  She  became  enamour- 
ed of  him,  and  did  not  find  him  infenfible  to  her  paflion. 
After  fome  months  of  mutual  tendernrfs  and  affe&ion,  De- 
mophoon fet  fail  for  Athens,  where  his  domeftic  affairs  recalled 
him.  He  promifed  faithfully  to  return  as  loon  as  a month  was 
expired  ; but  either  his  diflike  for  Phyllis,  or  the  irreparable 
tituation  of  his  affairs,  obliged  him-to  violate  his  engagement  : 
and  the  queen,  grown  defperate  on  account. of  his  abfence, 
hanged  herfelf,  or,  according  to  others,  threw  herfelf  down  a 
precipice  into  the  fea  and  perifbed.  Her  friends  railed  a tomb 
over  her  body,  where  there  grew  up  certain  trees,  whofe  leaves, 
at  a particular  feafon  of  the  year,  fuddeniy  became  wet  as  if 
(bedding  tears  for  the  death  of  Phyllis.  According  to  an  old 
tradition  mentioned  by  Servius,  Virgil’s  commentator,  Phyllis 
was  changed  by  the  gods  into  an  almond-tree,  which  is  called 
pbylla  by  the  Greeks.  Some  days  after  this  metamorphofis,, 
Demophoon  revifited  Thrace;  and  when  he  heard  of  the  fate 
of  Phyllis,  he  ran  and  clafped  the  tree,  which,  though  at  that 
time  firipped  of  its  leaves,  fuddeniy  (hot  forth,  and  bloffomed  as 
if  (till  (enfiblc  of  tendernefs  and  love.  The  abfence  of  Demo- 
phoon from  the  houfe  of  Phyllis  has  given  rife  to  a beautiful 
epiflle  of  Ovid,  fuppoled  to  have  been  written  by  the  Thracian 
queen  about  the  fourth  month  after  her  lover’s  departure. — 
A country-woman  introduced  in  Virgil’s  eclogues. — The  nurfe 
of  the  emperor  Domitian. — A country  of  Thrace  near  Mount 
Pangaeus. 

PHYSALIS,  the  winter-cherry  ; a genus  of  the  moro- 
gynia  order,  belonging  to  the  pentandria  pjals  of  plants.  There 
are  16  fpecies  ; of  u'hich  the  meft  remarkable  is  the  alkekengi, 
or  common  winter-cherry.  This  grows  naturally  in  Spain  and 
Italy.  The  roots  are  perennial,  and  creep  in  the  ground  to  a 
great  diftance  if  they  are  not  confined.  Thefe,  in  the  fpring, 
(hoot  up -many  (talks,  which  rife  to’  the  height  of  a foot  or 
more,  garnifiied  with  leaves  of  various  forts  ; fome  of  which 
are  angular  and  obtufe,  fome  oblong  and  (harp  pointed,  with 
long  foot-ftalks.  The  flowers  are  produced  from  the  wings. 
Handing  upon  (lender  foot-ftalks ; are  of  a white  colour,  and 
have  but  one  petal.  They  are  fucceeded  by  round  berries 
about  the  fize  of  fmall  cherries,  inclofed  in  an  inflated  bladder, 
which  turns  red  in  autumn,  when  the  top  opens  and  difclofes 
the  red  berry,  which  is  foft,  pulpy,  and  filled  with  flat  ludney- 
fliaped  feeds.  Soon  after  the  fruit  is  ripe,  the  (talks  decay  to 
the  root.  The  plant  is  eafily  propagated,  either  by  feeds  or 
parting  the  Foots. 

PHYS  \LUS.  See  Scolopendra. 

PHYSETER,  or  Spermaceti-fish,  in  zoology,  a genus 
belonging  to  the  order  of  cete.  There  are  four  fpecies ; the 
moft  remarkable  are, 

1.  The  microps,  or  black-headed  cachalot,  with  a long  fin  oil 
the  back,  and  the  upper  jaw  confiderably  longer  than  the  under 
one.  A fifh  of  this  kind  was  call  afliore  on  Cramond  ille,  near 
Edinburgh,  December  22,  1769;  its  length  was  54  feet ; the 
greateft  circumference,  which  was  juft  beyond  the  eyes,  30  : 
the  upper  jaw  was  five  feet  longer  than  the  lower,  whole 
length  was  ten  feet.  The  head  was  of  a moft  enormous  fize, 
very  thick,  and  above  one-third  the  fize  of  the  fifti  : the  end  of 
the  upper  jaw  was  quite  blunt,  and  near  nine  feet  high  : the 
fpout-hole  was  placed  near  the  end  of  it.  The  teeth  were  placed 
in  the  lower  jaw,  2,3  on  each  fide,  all  pointing  outwards  ; in 
the  upper  jaw,  oppolite  to  them,  were  an  equal  number  of 
cavities,  in  which  the  ends  of  the  teeth  lodged  when  the  mouth 
was  clofed.  One  of  the  teeth  meafured  eight  inches  long,  the 
greateft  circumference  the  lame.  It  is  hollow  within  fide  for 
the  depth  of  three  inches,  and  the  mouth  of  the  cavity  very 
wide  ; it  is  thickeft  at  the.  bottom,  and  grows  very  fmall  at  the 
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point,  binding  very  much;  but  in  fume  the  flexure  is  more 

than  in  other.-;  — -->> 1 **- — iu.  „n  -o 

we  have  cbi'erved,  are  very  hard,  and  cut  like  ivory.  The  eyes 
are  very  fmall,  and  remote  from  the  nofe.  The  pe&oral  -tins 
were  placed  near  the  corners  of  the  mouth,  and  were  only  three 
feet  long  : it  had  no  other  fin,  only  a large  protuberance  on  the 
middle  of  the  back.  The  tail  was  a little  forked,  and  14  feet 
from  tip  to  tip.  The  penis  feven  feet  and  a-  half  long.  Lin- 
naeus informs  us,  that  this  fpecies  purfues  and  terrifies  the 
pofpoifos  tofuch.  a degree  as  often  to  drive  them  on  fliore. 

3.  The  catodon , or  round-headed  cachalot,  with  a fiftula  in 
the  fncut,  and  having  no  back  fim  Of  this  fpecies,  102  of  dif- 
ferent fixes  were  caft  afhore  at  one  time  on  one  of  the  Orkney 
Hies,  the  largeft  74  feet  in  length.  The  head  is  round,  the 
opening  of  the  mouth  fmall.  Sibbald  fays  it  has  no  fpout-hole, 
but  only  nofirils  : But  Mr.  Pennant  is  of  opinion,  that  the 
former  being  placed  at  the  extremity  of  the  nofe,  has  been  mif- 
taken  by  him  for  the  latter.  Some  teeth  of  this  fpecies  are  an 
inch  and  three  quarters  long,  and  in  the  largeft  part  of  the 
thicknefs  of  one’s  thumb.  The  top  is  quite  flat,  and  marked 
with  concentric  lines  ; the  bottom  is  more  {lender  than  the  top. 
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and  pierced  with  a fmall  orifice  •,  inftead  of  a hack  fin,  there 

For  the  method  of  extracting  the  W—-.:  ,Um  u„:_ 

ofthefe  creatures,  fee  the  article  Spermaceti. 

I H\  SIC,  or  I’hYsick,  the  art  of  healing:  properly  called 
Medicine.  The  word  is  formed  from  the  Greek 
“ nature  in  regard  medicine  confifts  principally  in  the  ob- 
lervation  of  nature.  See  Physics  and  Medicine. 

PHYSICAL,  fomeihing  belonging  to,  or  really  cxifling  in, 
nature.  In  this  fenfe  we  lay  a phyfical  point,  in  oppofilion  to 
a mathematical  one,  which  only  exifls  ip  the  imagination  ; a 
phyfical  Cubflance  or  body,  in  oppofition  to  fpirit,  or  rr.etaphy- 
iical  fubflance,  &c. 

PHYSICIAN,  a perfon  who  profefles  medicine,  or  the  art 
of  healing  difeafes.  See  Medicine. 

Physicians,  College  of,  in  London  and  Edinburgh.  See 
College  of  Phyjicians. 

PHYSICO-mathematics,  includes  thofe  branches  of 
phyfic  which,  uniting  obfervation  and  experiment  to  mathe- 
matical calculation,  undertake  to  explain  the  phenomena  of 
nature. 
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TAKEN  in  their  moll  enlarged  fenfe,  comprehend  the  whole 
ftudy  of  nature;  and  Natural  Philosophy  is-  a 
term  of  the  fame  extent  : but  ordinary  language,  and  efpecially 
in  this  country,  employs  both  of  the  e terms  in  a much  narrower 
fenfe,  which  it  is  proper  in  this  place  to  determine  with  tome 
precifion. 

Under  the  article  Philosophy,  we  gave  a particular  ac- 
count of  that  view  of  nature  in  which  the  objects  of  our  atten- 
tion are  confidered  as  connected  by  caufation  ; and  we  were  at 
fome  pains  to  point  out  the  manner  in  which  this  ftudy  may  be 
fuccefsfully  cultivated.  By  a judicious  employment  of  the 
means  pointed  out  in  that  article,  we  difeover  that  the  objects 
of  our  contemplation  compofe  an  1 n 1 v k r se,  which  confifts, 
not  of  a number  of  independent  exiftences  folitary  and  detach- 
ed from  each  other,  but  of  a number  ot  tubftances  connected  by 
a variety  of  relations  and  dependencies,  fo  as  to  form  a whole 
which  may  with  great  propriety  be  called  the  System  of 
Nature. 

This  aflfembling  of  the  individual  objeCts  which  compofe  the 
univerfe  into  one  lj  flcm  is  by  no  means  the  work  of  a hafty  and 
warm  fancy,  but  is  the  relult  of  fober  contemplation.  Ihe 
natural  hiftorian  attempts  in  vain  to  deferibe  objeCts,  by  only 
informing  us  of  their  ftiape,  colour,  and  other  fenfible  qualities. 
He  finds  himfelf  obliged,  in  deferibing  a piece  of  marble,  for 
inftance,  to  tell  us  that  it  takes  a fine  polifti  ; that  it  ftrikes 
fire  with  fteel  ; that  it  burns  to  quicklime  ; that  it  difiolves  in 
aquafortis,  and  is  precipitated  by  alkalis  ; that  with  vitriolic 
acid  it  makes  gypfum,  &c.  &c.  &c.  and  thus  it  appears  that 
even  the  defeription  of  any  thing,  with  the  view  of  alcertaining 
its  fpecific  nature,  and  with  the  foie  purpofe  of  diferimination, 
cannot  be  accomplilhed  without  taking  notice  of  its  various  re- 
lations to  other  things.  But  what  do  we  mean  by  the  nature 
of  anything  ? We  are  ignorant  of  its  efience,  or  what  makes 
it  that  thing  and  no  other  thing.  We  muft  content  ourfelves 
with  the  difeovery  of  its  qualities  or  properties  : and  it  is  the 
aflemblage  of  thefc  which  we  call  its  nature.  But  this  is  very 
inaccurate.  Thcfe  do  not  conftitute  its  ellcnce,  but  are  the 
confequences  of  it.  Yet  this  is  all  we  fliall  ever  know  ot  i-s 
nature.  Now  the  term  property  is  nothing  but  a name  exprefl- 
ing  fome  relation  which  the  lubftance  under  confidcration  has 
toother  things.  This  is  true  of  all  l’uch  terms.  Gravity,  elaf- 
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ticity,  fen  Ability,  gratitude,  and  the  like,  exprefs  nothing  but 
certain  matters  of  fad,  which  may  be  obferved  refpeCting  the 
objeCt  of  our  contemplation  in  different  circumftances  of  fitua- 
tion  with  regard  to  other  things.  Our  difiinCt  notions  of  indi- 
viduals, therefore,  imply  their  relations  to  other  things. 

The  flighted  obfervation  of  the  univerfe  {hows  an  evident 
connexion  between  all  its  parts  in  their  various  properties. 
All  things  on  this  earth  are  connected  with  each  other  by  the 
laws  of  motion  and  of  mind.  We  are  connected  with  the  whole 
of  the  folar  fyltem  by  gravitation.  If  we  extend  our  oblerva- 
tions  to  the  fixed  ftars,  the  connexion  feems  to  fail  ; but  even 
here  it  may  be  obferved.  Their  inconceivable  diftance,  it  is 
true,  renders  it  impoflible  for  us  to  obtain  any  extenjive  infor- 
mation as  to  their  nature.  But  thefe  bodies  are  connected 
with  the  folar  iyftem  by  the  famenefs  of  the  light  which  they 
emit  with  that  enfitted  by  our  fun  or  any  Ihining  body.  It 
moves  with  the  fame  velocity,  it  confifts  (in  mult  of  them  at 
leaft)  of  the  fame  colours,  and  it  is  reflected,  refraCled,  and  in- 
flected, according  to  the  fame  laws. 

In  this  unbounded  feene  of  contemplation,  our  attention  will 
be  direded  to  thedift'erent  clafl'esof  objeCts  nearly  in  proportion 
to  the  intereft  we  take  in  them.  There  is  nothing  in  which 
we  are  fo  much  intcrelled  as  our  fellow-men  ; and  one  of  the 
firftfleps  that  we  make  in  our  knowledge  of  nature,  is  an  ac- 
quaintance with  them.  We  learn  their  di/l.ntfive  nature  by 
attending  to  their  cbaraderijlic  appearance  ; that  is,  by  ohlerv- 
ing  their  aCtions.  We  obferve  them  continually  producing, 
like  ourfelves,  certain  changes  in  the  fituation  or  condition  of 
furrounding  objeCts ; and  thefe  changes  are  evidently  directed 
to  certain  ends  which  refped  themf  lves.  Obferving  this  l'ubl'er- 
viency  of  the  effeCts  which  they  produce  to  their  own  accommo- 
dation, we  confider  this  adjuftment  of  means  to  ends  as  the 
eft'eCt  of  an  intention,  as  we  experience  it  to  be  in  our  own 
cafe,  where  we  are  confcious  of  this  intention,  and  of  thefe  its 
effeCts.  We  therefore  interpret  thofe  aCtions  of  other  men, 
where  we  obferve  this  adjuftment  of  means  to  ends,  as  marks  or 
figns  of  intention  in  them  fimilar  to  our  own.  And  thus  a 
quality,  or  power,  or  faculty,  is  fippofd  m thetn  by  menus  of 
its Jign,  although  the  quality  itfelfis  not  immediately  cognifa- 
ble  by  our  fenfes.  And  as  this  intention  in  ourfelves  is  accom- 
panied by  perception  of  external  objeCts,  knowledge  Ofttheir  pro- 
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parties,  tie  fire  of  go<v1,  iv»rfnn  frnm  pvil . vrflttion.  and  exertion, 
without  all  of  which  we  could  nfft  or  would  dot  piw  u.  ~~ 

hmv  i.»  v. kii  n u ^Xrfarni,  we  fi i /■ p [J the  1 <3 me  pcrcep- 

tion,  knowledge,  defire,  averfion,  volition,  and  exertion  in 
them.  . 

Thus,  by  the  ronftitution  of  our  mind,  we  confider  the  em- 
ployment of  means,  by  which  ends  terminating  in  the  agent 
are  gained,  as  the  natural  figtvs  of  defigr.  or  intention.  Art, 
therefore,  or  the  employment  of  means,  is  the  natural  fign  ol 
intention  ; and  wherever  we  obferve  this  adjutlment  ot  means 
to  ends  we  infertile  agency  of  defign. 

A (mail  acquaintance  with  the  objedls  around  us,  obliges  us 
to  extend  this  inference  to  a great  number  of  beings  befides  our 
fellow  men,  namely,  to  the  whole  animal  creation  : for  in  all 
we  obferve  the  fame  fubfervieney  to  the  ends  of  the  agent,  in 
the  changes  which  we  find  them  continually  producing  in  the 
objedls  around  them.  Thefe  changes  are  all  adj tilled  to  their 
own  well-being.  In  all  fucb  cafes,  therefore,  we  are  forced,  by 
the  confiitutk  n of  our  own  minds,  to  infer  the  exigence  of  de- 
fign  or  intention  in  thefe  beings  alfo. 

O D , 

But  in  itumberlefs  changes  produced  by  external  objedls  on 
each  other,  we  obferve  no  fuch  filnefs  in  the  etledls,  no  fuch 
lubferviency  to  the  well-being  of  the  agent.  In  fuch  cales, 
therefore,  we  make  no  fuch  inference  of  thought  or  defign. 

Thus,  then,  there  is  prefented  to  our  obfervation  an  impor- 
tant diftindlion,  by  which  we  arrange  all  external  objedls  into 
two  clalfes.  The  firll  refetnhles  ourfelves,  in  'giving  external 
marks  of  that  thought  or  intention  of  which  wexaTe  confcious  ; 
and  wefupftoje  in  them  the  other  properties  which  we  dilco.ver 
in  ourfelves,  but  cannot  immediately’.  obferve  in  them,  viz. 
thought,  perception,  memory,  furefight,  and  all  that  collection 
of  faculties  which  we  feel  in  ourlelves,  and  which  conilitute  the 
animal.  Objedls  of  the  other  dais  exhibit  no  fuch  appearances, 
arid  we  make  no  fuch  inference.  And  thus  we  divide  the  whole 
of  external  nature  into  the  dalles  of  thinking  and  unthink- 
ing beings. 

. Our  firft  judgments  about  thefe  daffies  will  be  very  inaccurate; 
and  we  (ha  1.1  naturally  aferibe  the  differences,  which  we  do  not 
v&ry  well  und  rfland,  to  the  differences  in  ofggnieal  ftrudture, 
which  we ’clearly  obferve.  But  when  we  have  knocked  down 
or  perhaps  fmothered  an  animal,  we  find  that  it  no  longer  gives 
the  former  marks  of  thought  and  intention,  and  lhat.it  now 
refembles  the  clafs  of  unthinking  beings  : And  yet  it  (fill  re- 
tains all  that  fitnefs  of  organical  ftrudture  which  it  had  before  ; 
it  feems  only  to  want  the  intention  and  the  will.  This 
obliges  us  to  conclude  that  the  diftindlion  does  not  arife  from  a 
difference  in  organical  flruftupe,  but  from  a diftindl  fubftance 
common  to  all  thinking  beings,  but  feparable  from  their  orga- 
nical frame.  To  this  fubftance  we  aferibe  thought,  intention, 
contrivance,  and  all  that  coiledtion  of  faculties  which  we  feel  in 
ourfelves.  To  this  fubftance  in  ourfelves  we  refer  all  fenfations, 
pleafures,  pains,  remembrances,  defires,  purpofes  ; and  to  this 
aggregate,  however  imperfcdtly  underitood,  we  give  the  name 
mind.  Our  organical  frame,  which  feems  to  be  only  the  inftru- 
ment  of  information  and  operation  to  the  mind,  we  call  our  body. 

As  the  animating  principle  is  not,  like  our  body,  the  imme- 
diate ohjedt  of  the  fenles,  we  naturally  conceive  it  to  be  a fub- 
ftance effential-y  different  from  thole  which  are  the  objedls  of 
our  fenles.  The  rudeft  people  have  fhown  a dilpofition  to  form 
this  conclufion.  Obfervirig  that  animal  life  was  conn  e died  with 
brtathiiig.it  w;as  natural  to  imagine  that  breathing  was  living, 
and  that  breath  was  life.  It  is  a remarkable  fadl  that,  in  molt 
languages,  the  term  for  expreffing  breath  is  at  lead  one  of  the 
terms  h r expreffing  the  foul  ; hVn,  ruvevp.ct,  fpiritus,  in  the  He- 
brew, Greek,  and  Latin  exprels  both  ; •gbiijl  or  ghojl,  in-  the 
Teutonic,  comes  from  gbeifen,  to  “ breathe  or  figh  diicba  or 
duah,“  the  foul,”  in  Sclavonic,  comes  from  dutch  at  t “ to  breathe  5” 


fo  in  the  Gaelic  docs  anal  come  from  anam  ; and  the  fame  rcla- 

in  the  Malay  and  other 

caftern  languages.  We  believe  that  molt  perlotis  can  recollect 

fome  t laces  of  this  notion  in  their  early  conceptions  of  things ; 
and  many  who  do  not  confider  thenifelves  as  uncultivated,  be- 
lieve that  the  foul  quits  the  body  along  with  the  lajl - breath. 
Among  the  Tartar  nations  hanging  is  confidered  with  particu- 
lar horror,  on  account  of  the  ungraceful  and  filthy  exit  which 
the  foul  is  obliged  to  make  from  the  body. 

But  the  cibfervation  of  the  fame  appearances  of  thought  and 
intention  in  fifties  and  other  animals  which  do  not  breathe, 
would  foon  fli  w that  this  was  but  a rude  conception.  Very 
little  refinement  indeed  is  neeeffary  to  convince  us  that  air  or 
breath  cannot  be  the  fubftance  which  thinks,  wiihea,  and  defigps; 
and  that  the  properties  of  this  fubftance,  whatever  it  is,  mnft 
be  totally  different  from,  and  incompatible  with,  any  thing  that 
we  know  of  the  immediate  objedls  of  our  fenles. 

Hence  we  are  led  to  conclude  that  there  are  two  kinds  of 
fubflances  in  nature  : One,  which  is  the  principle  offenfation  ; 
and  therefore  cannot  be  the  objedl  of  our  fenfes,  any  more  than 
light  can  be  the  objedl  of  the  microfcope.  This  fubftance  alone 
can  fee],  think,  defire,  and  propofe,  and  is  the  objedt  of  refle&ion 
alone.  The  objedls  of  our  fenfes  compofe  the  other  clafs,  and 
therefore  can  have  none  of  the  other  properties  which  are  not 
cognofcible  by  the  fenfes.  Thefe  have  all  the  properties  which 
our  fenles  can  difeover  5 and  we  can  have  no  evidence  of  their 
having  any  other,  nor  indeed  any  conception  of  their  having 
them.  This  clafs  is  not  confined  to  the  unorganized  maffes  of 
matter  ; for  we  fee  that  the  bodies  of  animals  lofe  after  death 
that  organical  form,  and  are  allimilated  to  all  the  reft  of  un-. 
thinking  beings.  It  has  arifen  from  fuch  views  as  this,  that 
while,  all  nations  have  agreed  to  call  this  clafs  of  pbjedts  by  the 
name  body,  which  originally  expreftes  our  organical  frame, 
fome  nations,  further  advanced  in  cultivation  or  refinement, 
have  contrived  an  abftradt  term  to  exprefs  this  general  fubftance 
of  which  all  inanimate  beings  are  compofed.  Such  a term  we 
have  in  the  words  mat  erics,  v\r). 

Matter,  then,  is  that  fubftance  which  is  immediately  cog- 
nofcible by  our  fenfes.  Whatever,  therefore,  is  not  thus  im- 
mediately cognofcible  by  our  fenfes  is  not  material,  and  is  ex- 
prefted  by  a negative  term,  and  called  immaterial : hence  it  is 
that  mind  is  faid  to  be  immaterial.  It  is  of  importance  to  keep 
in  mind  this  diftindlion,  merely  grammatical.  Little  more  is 
neeeffary  for  detedling  the  fophifmsof  Helvetius,  Mirabeau,  and 
other  lages  of  the  Gallic  fchool,  who  have  been  anxious  to  re- 
move the  ties  of  moral  and  religious  obligation  by  lowering  our 
conceptions  pf  our  intelledlual  nature.  It  will  alio  ferve  to 
flidw  how  haftily  they  have  formed  their  opinions  who  have 
aferibed  to  the  immediate  agency  of  mind  all  thole  relations 
which  are  obferved  in  the  adtions  of  bodies  on  each  other  at  a 
diftance.  The  connedting  principles  of  fuch  relations  e dijlante 
(if  there  are  any  fuch),  are  not  the  immediate  objedls  of  our 
fenfes  : they  are  therefore  immaterial.  But  it  does  not  follow  ' 
that  they  are  minds.  There  may  be  many  immaterial  fub- 
ftances  which  are  not  minds.  We  know  nothing  of  any  ohjedl 
whatever  but  by  the  obfervation  of  certain  appearances,  which 
fugged  to  our  minds  the  exiltence  and  agency  of  its  quali- 
ties or  powers.  Such  phenomena  are  the  natural  figns  of 
thefe  qualities,  and  it  is  to  thole  figns  that  we  muft  always 
have  recourfe  when  we  wiftt  to  conceive  without  ambiguity 
concerning  them.  What  is  the  charadleriftic  phenomenon  of 
mind,  or  what  is  the  diftingnijhhtg  quality  which  brings  it  into 
view  ? It  is  intkn  1 ion  : and  it  may  he  aliened  with  the  uunoft 
Confidence,  that  we  have  no  other  mark  by  which  mind  is  im- 
mediately fuggefted  to  us,  or  that  would  ever  have  made  us  fup2 
pole  that  there  exifted  another  mind  befides  our  own.  .The 
phenomenon  by  which  this  quality  is  fuggefted  to  us  is  art,  or  the 
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employment  of  means  to  gain  ends  ; and  'the  mark  of  art 
is  the  /uppufed  conducivenefs  of  thefe  ends  to  the  well-being 
ot  the  agent.  \\  here  this  train  is  not  obferved,  defian  or 
intention  is  never  thought  of;  and  thcretore  where  intention 
not  perceived  in  any  immaterial  fubftance,  if  anyluch  has  ever 
been  obferved,  it  is  an  abide  of  language  to  call  it  mind.  We 
do  not  think  that  even  perception  and  intelligence  entitle  us  to 
give  the?  name  mind  to  the  fubftance  in  which  they  are  inherent, 
becaufe  it  is  from  marks  of  intention  alone  that  we  infer  the 
(f  exiftence  of  mind;  and  although  thcfe  mult  be  accompanied 
with  perception  and  intelligence,  it  does  not  follow  that  the 
fubftance  which  can  perceive  and  underitand  muji  alfo  defire  and 
propofe.  However  difficult  we  may  find  it  to  feparate  them, 
they  are  evidently  feparable  ih  imagination.  And  let  nof:  this 
after t ion  be  too  haftily  objefted  to  ; for  the  feparation  has  been 
made  by  perfons  moft  eminent  for  their  knowledge  and  difeern- 
ment.  When  Leibnitz  aferibed  to  his  monadf.s,  or  what  we 
call  the  ultimate  atoms. of  matter,  a perception  of  their  fitua- 
tion  in  the  univerie,  and  a motion  prec’rfely  l'uited  to  this  per- 
ception, he  was  the  furtheft  in  the  worlfl  from  fuppofing  them 
animated  or  endowed  with  minds.  It  is  true  indeed  that  others, 
who  think  and  call  tbemfelves  philofophers,  are  much  more  li- 
beral in  their  application  of  this  term.  A modern  author  of 
great  metaphyfical  eminence  fays,  “ I call  that  mind  which 
moves,  and  that  body  which  is  moved.”  This.clafs  of  philofo- 
phers aft’ert  that  no  motion  whatever  is  begun  except  by  the 
agency  of  an  animating  principle,  which  (after  Ariftotle)  they 
call  Nature,  and  which  has  iri  thefe  days  been  exalted  to  the 
rank  of  a god.  All  this  jargon  (for  it  is  nothing'  ylfe)  has 
arifen  from  the  puzzle  in  which  irfturalifts  think  themfelves  in- 
volved in  attempting  to  explain  the  produftion  of  motion  in  a 
body  at  a diltance  from  that  body  which  is  conceived  as  the  caufe 
of  this  motion..  After  having  been  reluftantly  obliged,  by  the 
reafonings  of  Newton,  to  abandon  their  methods  of  explaining 
fuch  phenomena  by  the  impulfes  of  an  intervening  fluid,  nothing 
feemed  left  but  the  ailertion  that  thefe  motions  were  pro- 
duced by  minds,  as  in  the  cafe  of  our  own  exertions.  Thefe 
explanations  (if  they  deferve  the  name)  cannot  be  objefted  to 
in  any  other  way  than  as  an  abufe  of  language,  and  as  the  intro- 
duction of  an  unmeaning  jargon.  We  have,  andean  have,  no 
notion  of  mind  different  from  thofe  of  our  own  minds  ; and  we 
difeover  the  exiflence  of  other  minds  as  we  difeover  the  exiftence 
of  bodies,  by  means  of  phenomena  which  are  charafteriftic  of 
minds,  that  is,  which  rei'enible  thofe  phenomena  that  follow  the 
exertion  of  our  own  mental  faculties,  that  is,  by  the  employ- 
ment of  means  to  attain  felfifti  ends ; and  where  fuch  appear- 
ances are  not  obferved,  no  exiftence  of  a mind  is  inferred.  When 
we  fee  a man  fall  ffora  the  top  of  a houfe,  and  dafh  out  his 
brains  on  the  pavement,  we  never  aferibe  this  motion  to  his 
mind.  Although  the  fitnefs  of  many  of  the  celeftial  motions 
for  moft  important  purpoles  makes  us  fappofe  defign  and  con- 
trivance fomewhere,  and  therefore  a Supreme  Mind , we  go 
more  think  of  inferring  a mind  in  the  earth  from  the  fitnefs  of 
its  motions  for  purpofes  moft  beneficial  to  its  inhabitants,  than 
of  inferring  a mind  in  a bit  of  bread  from  its  fitnefs  for  nou- 
rifhing  our  bodies.  It  is  not  from  the  mere  motions  of  animals- 
that  their  n finds  are  inferred,  but  from  the  conducivenefs  of 
thefe  motions  to  the  well-being  of  the  animal. 

The  term  mind  therefore,  in  the  ordinary  language  of  all 
men,  is  applied  to  what  defires  and  wills  at  the  fame  time  that 
it  perceives  and-undrrftands.  If  we  call  that  mind  which  pro- 
duces motion,  we  rnuft  derive  our  notions  ot  ijs  qualities  or  at 
tributes  from  obferving  their  effects.  We  mult  therefore  diico- 
ver  the  general  laws  by  which  they  aft,  that  is,  ihe  general  laws 
obferved  in  thofe  motions  which  we  confider  as  their  eftefts. 
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c^n  we  find  th  f T °f  m')tion  * and  ln  »<>"•  of  thefe 

to^W  the  hi  V -TC,m ’C£  W’th  What  we  are  accu Homed 
to  cad  theja«^jnmd.  Nay,  it  has-been  the  total  want  of 

in  all  ages  and  countries  have  made  between  mind  and  matter. 

-1  his  ditiinftion  is  found  in  all  languages  ; and  it  is  an  unpar 
donable  liberty  which  men  take  with  languages  when  they  ufe 
a term  of  dijlinflien , a Specific  term,  to  exprefs  things  of  a dif- 
ferent l’pecies.  What  thefe  authors  have  been  pleafed  to  call 
mind,  the  whole  world  betides  have  called  by  another  name, 
fokce;  which,  though  borrowed  from  our  own  exertions,  is 
yet  lufficiently  diftinftive,  and  never  leads  us  to  confound  things 
that  are  different,  except  in  the  language,  of  fume  modern  philo- 
fophers, who  apply  it  to  the  laws  of  the  agency  of  mind;  and, 
,^when  fpeaking  of  the  force  of  motives,  &c.  commit  the  fame 
miftakes  which  the  followers  of  Ariftotle  commit  in  the  ufe  of 
the  term  mind.  Force,  in  the  language  of  thefe  philofophers, 
means  what  connefts  the  operations  of  mind  ; as  mind,  in  the 
language  of  Lord  Monbcddo,  is  that  which  connefts  the  ope- 
rations of  body. 

Thofe  are  not  lefs  to  blame  who  confider  this  Nature  of 
Ariftotle,  this  principle  of  motion,  as  an  exiftence  or  fubftance 
different  both  from  matter  and  from  the  minds  of  intelligent 
creatures.  Ariftotle  calls  it  in  fome  places  wtrifsp  'I'UXV-  He 
might  with  equal  propriety,  and  equal  confiftency  with  his  other 
doftrines,  have  called  mind  aientsp  te'aoc , or  an  ■jboTtcp  Suvcou;. 
Befides,  we  have  no  evidence  for  the  leparability  of  this 
viritep  'Jivy/j  from  body,  as  we  have  for  the  infeparabilfty  of 
fuch  minds  as  our  own,  the  genuine  Nay,  his  \yhole 

doftrines,  when  maturely  confidered,  aflume  their  abfolute  in - 
leparability.  1 

This  doftrine  of  elemental  minds,  therefore,  as  the  imme- 
diate caufes  of  the  phenomena  of  the  material  world,  is  an 
abufe  of  language.  It  is  a jargon  ; and  it  is  a frivolous  abufe, 
for  it  offers  no  explanation  whatever.  The  phenomena  are  to- 
tally' unlike  the  phenomena  of  ordinary  minds,  and  therefore 
receive  no  explanation  from  them  ; and  fince  our  knowledge  of 
thefe  quafi  minds  muftbe  entirely  derived  from  the  phenomena, 
it  will  beprecifely  the  fame,  although  we  exprefs  it  ip  common 
language.  We  ftiall  not  indeed  raife  the  wonder  of  our  hearers, 
as  thofe  do  who  fill  the  world  with  minds  which  they  never  fuf- 
pefted  to  exift;  but  wk  fhall  not  bewilder  their  imagination, 
confound  their  ideas,  and  miflead  their  judgments. 

We  flatter  ourfelves  that  our  readers  will  not  think  thefe  ob- 
fervations  unfeafonable  or  mifplaced.  Of  all  miftakes  that  the 
naluralift  can  fall  into,  there  is  none  more  fatal  to  his  progrefs 
in  knowledge  than  the  confounding  things  which  are  eftentially 
different ; and  of  all  the  diftinftions  which  can  be  made  among 
the  objeftions  of  our  contemplation,  there  is  none  oi  equal  phi- 
lofophical  importance  with  this  between  mind  and  matter  : And 
when  we  confider  the  confequences  which  naturally  follow  from 
this  con fu (ion  of  ideas,  and  particularly  thofe  which  follow  from 
finking  the  mental  faculties  of  man  to  a level  with  the  opera- 
tions of  mechanics  or  chcmiftry,  confequences  which  the  ex- 
perience of  the  prefent  eventful  day  {hows  to  be  deftruftive  of 
all  that  is  noble  or  deferable  in  human  nature,  and  of  all  that  is 
comfortable  in  this  life,  and  which  bLatt  every  hope  of  tuture 
excellence— -we  cannot  be  too  anxious  to  have  this  capital  dii- 
tinftion  put  in  the  plaineft  point  of  view,  and  exprefled  in  the 
moft  familiar  cha rafters,  “ fo  that  he  who  runneth  may  read.” 
When  we  lee  the  phrenzy  which  the  reasoning  pride' ot  man  has 
railed  in  our  neighbourhood,  and  hear  the  dictates  ot  jihilofophy 
incefiantly  appealed  to  in  defence  of  whatever  our  hearts  Ihudder 
at  as  Ihockirig  and  ..abominable  ; and  when  we  fee  a man  * of 
great  reputation  as  a naluralift,  and  of  profelled  humanity  and 


* M.  dc  la  Melhcrie,  editor  of  the  Journal  de  Pbyjique.  See  his  prefaces  to  the  volumes  for  t 79a  and  1 7 3 > January  and  July. 
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political  moderation,  congratulating  his  countrymen  on  the  ra- 
pid improvement  and  almoft  perfection  of  philofophy  ; and 
after  eivincr  a fhort  (ketch  of  the  conftitution  of  the  vifibleuni- 

j.  ^ j-  ^ .*  — . — - - 1"** — ^ ' * — * 1 • .**4-  J Ofl  O t h-t" " ^ * 

ttfat  particular  combination  and  mode  of  cryliallization  which 
conflitutes  God  (borrefco  refer  ens  !)  — is  it  not  full  time  for  us 
to  (top  fhort,  and  to  a(k  our  own  hearts  “ whither  are  you 
wandering  ?” — But  found  philofophy,  reafoning  from  effects  to 
their  caufes,  will  here  lilten  to  the  words  of  our  (acred  oracle  : 

“ By  their  fruits  ye  fhall  know  them.  Do  men  gather  grapes 
of  thorns,  or  figs  of  thildes  ?”  The  abfurd  conlequences  of  the 
fceptical  philofophy  of  Berkeley  and  Hume  have  been  thought, 
by  men  of  undoubted  diteernment,  fufficient  reafonsfor  rejecting 
it  without  examination.  The  no  lefs  abfurd  and  (hocking  con- 
fequences  of  the  mechanical  philofophy  now  in  vogue  fhould  give 
us  the  fame  abhorrence  ; and  (hould  make  us  abandon  its  blood- 
ftained  road,  and  return  to  the  delightful  paths  of  nature,  to 
furvey  the  works  of  God,  and  feaft  our  eyes  with  the  difplays  of 
mind,  which  offer  themfelves  on  every  hand  in  deligns  of  the 
mold  extenfive  influence  and  the  rnoft  beautiful  contrivance. 
Following  the  guidance  of  heavenly  wildom,  we  (hall  indeed 
find,  that  “ all  her  ways  are  ways  of  pleafantnefs,  and  all  her 
paths  are  peace.” 

Such  is  the  feene  of  our  obfervation,  the  fubj’edt  of  philofo- 
phical  ftudy.  Its  extent  is  almoft  unbounded,  reaching  from  an 
atom  to  God  himfelf.  It  is  abfolutely  necelfary  for  the  fuccefs-'~ 
fill  cultivation  of  this  immenfe  field  of  knowledge 'that  it  be 
committed  to  the  care  of  different  cultivators,  and  that  its  va- 
rious portions  be  treated  in  different  ways  : and,  accordingly, 
the  various  taftes  of  men  have  given  this  curiofity  different  di- 
redtions  ; and  the  ftudy,  like  all  other  talks,  has  been  promoted 
by  this  divifion  of  labour. 

Some  philofophers  have  attended  only  to  the  appearances  of 
fitnefs  which  are  exhibited  in  every  quarter  of  the  univerfe  ; 
and  by  arranging  thefe  into  different  clafi’es,  and  interpreting 
them  as  indications  of  thought  and  intention,  have  acquired  the 
knowledge  of  many  claffes  of  fentient  and  intelligent  beings, 
actuated  by  propentities,  and  directed  by  reafon. 

While  the  contemplation  of  thefe  appearances  indicates 
thought  and  defign  in  any  individual  of  one  of  thefe  claffes,  and 
brings  its  propentities  and  purpofes  of  adtion,  and  the  ends 
gained  by  thefe  adtions,  into  view,  the  contemplation  of  thefe 
propenfities,  purpofes,  and  ends,  occafions  an  inference  of  a 
much  more  general  kind.  All  thefe  intelligent  beings  give  indi- 
cations of  knowledge  and  of  power  ; but  their  knowledge  bears, 
in  general,  no  proportion  to  their  power  of  producing  changes 
in  nature,  and  of  attaining  important  ends  ; and  their  power  is 
neither  always,  nor  in  the  molt  important  cafes,  the  confequence 
of  their  knowledge.  Where  the  eftedt  of  their  adtions  is  mod 
eminently  conducive  to  their  important  interefts,  the  power  of 
attaining  thefe  valuable  ends  is  generally  independent  on  any 
attention  to  the  fitnefs  of  the  means,  and  the  exerrion  is  fre- 
quently made  without  even  thinking  of  the  important  end.  The 
well-being  of  the  individual  is  fecured  again#  any  danger  from 
its  ignorance,  indolence,  er  inattention,  by  an  inftindlive  pro- 
penfity,  which  leads  it  to  the  performance  of  the  neCeffary 
adtion,  which  is  thus  made  immediately  and  ultimately  defira- 
ble,  without  any  regard  to  its  ultimate  and  important  end. 
Thus,  in  our  own  -nature,  the  fupport  of  animal  life,  and  the 
improvement  of  the  means  of  fubfiffcnce  by  a knowledge  of  the 
objedts  which  furround  us,  are  not  intruded  to  our  apprehenfi- 
ons  of  the  importance  of  thefe  ends,  but  are  committed  to  the 
furer  guides  of  hunger  and  curiofity. 

The  fame  obfervers  difeover  a connexion  between  the  indivi- 
duals of  a clafs,  different  from  that  which  ar’ffes  from  the  mere 
refemblance  of  their  external  appearance,  or  even  of  their  pro- 
penfities and  purfuits : the  very  circumffances  which  produced  the 


claflification.  They  obferve,  that  thefe  propenfities  are  fuch, 
that  while  each  individual  feeks  only  its  own  enjoyment,  thefe 
enjoyments  are  in  general  fuch  as  contribute  to  ihe  fupport  of 
.tie '[peeks  and  the  enjoyment  of  other  individuals.  Thus,  in  the 
clafles  of  animals,  and  in  human  nature,  the  continuance  of  the 
race,  and  the  enjoyment  of  the  whole,  are  not  intruded  to  the 
apprehenfion  we  entertain  of  the  importance  of  thefe  ends,  but 
are  produced  by  the  operation  of  fexual  love  and  the  love  of 
iociety. 

The  fame  obfervers  find  that  even  the  different  claffes  of 
fentient  beings  are  connedted  together;  and  while  the  whole  of 
each  clafs  aim  only  at  their  own  enjoyment,  they  contribute,  in 
fome  way  or  other,  to  the  well-being  of  the  other  claffes.  Even 
man,  the  felfifh  lord  of  this  fublunary  world,  is  not  the  un- 
connected inhabitant  of  it.  He  cannot,  in  every  inllance,  reap 
all  the  fruits  of  his  lituation,  without  contributing  to  the  en- 
joyment of  thoufands  of  the  brute  creation.  Nay,  it  may  be 
proved  to  the  fatisfadtion  of  every  intelligent  man,  that  while 
one  race  of  animals,  in  confequence  of  peculiar  ’propenfities, 
fubfills  by  the  deftrudiion  of  another,  the  turn-total  of  animal 
life  and  enjoyment  is  prodigioufly  inereafed.  See  a very  judi- 
cious cliffertation  on  this  curious  and  puzzling  lubjedl,  entitled 
A Pbilofopbical  Survey  of  the  Animal  Creation  ; where  it  appears 
that  theincreafe  of  animal  liteand  enjoyment  which  is  produced 
by  this  means,  beyond  what  could  polfibly  obtain  without  it,  is 
beyond  all  conception.  See  likewife  the  laft  edition  of  King’s 
Origin  of  Evil,  by  Dr.  Law  late  bifhop  of  Carlille. 

Thus  the  whole  affemblage  feems  connected,  and  jointly 
employed  in  increafing  the  fum-total  of  poflible  happinefs. 
This  fitnefs  of  the  various  propenfities  of  fentient  and  intelli- 
gent beings,  this  lubferviency  to  a general  purpofe,  ftrikes  thefe 
obfervers  as  a mark  of  intention,  evidently  diftindt  from,  and 
independent  of,  all  the  particular  intentions,  and  fuperior  to 
them  all  ; and  thus  it  irrefiftibly  leads  them  to  infer  the  exift- 
ence  of  a supreme  mind,  directing  the  whole  of  this  intel- 
lectual system,  while  the  individuals  of  which  it  confifts- 
appear  the  unconfcious  inftruments  in  the  hand  of  a great 
Artift,  with  which  he  executes  his  grand  and  beneficent  pur- 
pofes. 

But  the  obfervation  goes  yet  further.  The  bodies  of  the  ini- 
nimate  creation  are  not  only  connedted  with  each  other  by  a 
mutual  dependence  of  properties,  and  the  relation  of  caufation, 
but  they  are  alfo  connedted  with  the  fentient  beings  by  a fub- 
ferviency  to  their  purpofes  of  enjoyment.  The  philofopher  ob- 
ferves  that  this  connedtion  is  admirably  kept  up  by  the  con- 
ftancy  of  natural  operations,  and  the  expeditions  of  intelli- 
gent beings.  Had  either  of  thefe  circumffances  been  wanting, 
had  either  the  operations  of  nature  been  without  rule,  or  had 
fentient  beings  no  perception  or  expectation  or  their  uniformity  \ 
the  fubferviency  would  be  totally  at  an  end.  This  adjuftment, 
this  fitnefs,  of  which  the  effect  is  the  enjoyment  of  the  fentient 
inhabitants  of  the  univerfe,  appear  to  be  the  effect  of  an  inten- 
tion of  which  this  enjoyment  is  the  final  caufe.  This  conftancy 
therefore  in  the  operations  of  nat  ure,  both  in  the  intellectual  and 
material  world,  and  -the  concomitant  expectation  of  fentient 
beings,  appear  the  effedts  of  lavas  impofed  on  the  different  parts  of 
the  univerfe  by  the  Supreme  Mind,  who  has  formed  both  thefe 
claffes  of  beings  fo  admirably  fuited  to  each  other. 

To  fuch  obfervers  the  world  appears  a work  of  art,  afyf- 
tem  of  means  employed  for  gaining  certain  propofed  ends,  and  it 
carries  the  thoughts  forward  to  an  art  ist  ; and  we  infer  a de- 
gree of  (kill,  po’ver,  and  good  intention  in  this  Artiff,  propor- 
tioned to  the  ingenuity,  extent,  and  happy  eftedt  which  we  are 
able  to  dijeern  in  his  works.  Such  a contemplation  of  nature, 
therefore,  terminates  in  Natural  Theology,  or  the  difeo- 
very  of  the  exiflence  and  attributes  ot  God. 

6ur  notions  of  this  Supreme  Mind  are  formed  from  the  indica* 
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tioYis  ofdefign  which  we  obferve,  anti  which  we  interpret  in  the 
fame  way  as  in  the  ablions  of  nten.  Thefe  notions,  therefore, 
will  differ  from  our  notions  of  other  minds  only  in  the  degrees 
which  we  are  able  to  obferve,  anti  which  we  atlign  to  thefe  fa- 
culties ; for  the  phenomenon  or  the  eftebl  is  not  only  the  mark, 
but  alfo  the  meafure,  of  its  fuppofed  caufe.  Thefe  degrees  mutt 
be  afcertained  by  our  own  capacity  of  appreciating  the  extent, 
the  multiplicity,  and  the  variety  of  the  contrivance.  Accord- 
ingly, the  attributes  of  the  Supreme  Mind,  in  the  theological 
creed  of  a rude  Indian,  are  much  more  limited  than  in  that  of 
■an  European  philofopher.  In  proportion  as  our  underftandings 
are  enlarged,  and  as  our  acquaintance  with  the  operations  of 
nature  around  us  is  extended,  we  (hall  perceive  higher  degrees 
of  power,  of  (kill,  and  of  kind  intention  : and  lince  we  find  that 
the  fcene  of  obfervation  is  unbounded,  we  cannot  affix  any  boun- 
daries to  thefe  attributes  in  our  own  imagination,  and  we  are 
ready  to  fuppofe  that  they  are  infinite  or  unbounded  in  their  own- 
nature.  When  our  attentive  furvey  of  this  univerfe,  and  a care- 
ful comparifon  of  all  its  parts,  as  far  as  we  can  underftand  or 
appreciate  them,  have  made  us  conclude  that  it  is  one  defign, 
the  work  of  one  Jtriijl  -,  we  are  under  the  neceifity  of  inferring, 
that,  with  refpebl  to  this  univerfe , his  power,  wildom,  and  bene- 
volence, are  indeed  infinite. 

AVhen  men  have  been  led  to  draw  this  conclufion  from  the 
appearances  of  fitnefs  which  are  obferved  every  where  around 
them,  they  corifider  that  conftancy  which  they  obferve  in  natu- 
ral operations,  whether  in  the  material  or  the  intelleblual  fyf- 
tem,  and  that  expectation  of,  and  confidence  in,  this  conftancy, 
which  renders  the  univerfe  a fource  of  enjoyment  to  its  fentient 
inhabitants,  as  the  confequences  of  laws  impofed  by  the  Al- 
mighty Art  ill  on  his  works,  in  the  fame  manner  as  they  would 
confider  the  conftancy  in  the  condubt  of  any  people  as  tee  con- 
fequences of  laws  promulgated  and  enforced  by  the  lupreme 
magi  ft  rate. 

There  can  be  no  doubt  of  this  view  of  nature  being  extremely 
captivating,  and  likely  to  engage  the  curiofity  of  fpeculative 
men;  and  it  is  not  lurpriiing  that  the  phenomena  of  mind  have 
been  keenly  ftudied  in  all  ages.  This  part  of  the  ftudy  of  na- 
ture, like  all  others,  was  firft  cultivated  in  fubferviency  to  the 
wants  of  focial  life  ; and  the  general  laws  of  moral  fentiment 
were  the  firft  phenomena  which  were  confidered  with  attention. 
This  gradually  ripened  into  a regular  fyftem  of  moral  duty,  ac- 
companied by  its  congenial  ftudy,  the  inveftigation  or  determi- 
nation of  the  funnnum  bonum,  or  the  conftituents  of  human  feli- 
city ; and  thefe  two  branches  of  intellectual  fcience  were  always 
kept  in  a ftate  of  atlociation  by  the  philosophers  of  antiquity, 
jurifprudence,  the  fcience  of  government,  legiilation,  and  po- 
lice, were  alfofirll  cultivated  as  arts,  or  at  leaft  in  immediate 
fubferviency  to  the  demands  of  cultivated  lbciety  ; and  all  thefe 
to  nearly  related  parts  of  the  ftudy  of  human  nature,  had  made  a 
very  considerable  progrefs,  in  the  form  of  maxims  or  precepts, 
for  directing  the  conduct,  before  fpeculative  men,  out  of  mere 
ctiriofiiy,  treated  them  as  fubjeCts  of  philofophical  ftudy.  Our 
moral  lentiments,  always  involving  a feeling  ot  obligation,  are 
exprefled  in  a language  much  different  from  the  ulual  language 
of  pure  philofophy,  I’peaking  of  things  which  ought  to  le  rather 
than  of  things  which  are  ; and  this  diftinCtion  of  language  was 
increafed  by  the*  very  aim  of  the  writers,  which  was  generally  to 
influence  the  conduCt  as  well  as  the  opinions  of  their  tcholars. 
It  was  referved  for  modern  times  to  bring  this  ftudy  into  the 
pure  lorm  of  philofophy,  by  a careful  attention  to  the  pheno- 
mena of  moral  fentiment,  and  clalling  thele  according,  ty  their 
generality,  and  afcertaining  their  refpeCtive  ranks  by  an  appeal 
to  Experiment,  that  is,  to  the  general  condubt  of  mankind  : and 
thus  it  happens  that  in  the  modern  treatiles  on  ethics,  jurifpru- 
dence, &c.  there  is  lets  frequent  reference  made  to  the  officia  or 
duties,  or  to  the  conftituents  of  the  fummum  bonum , than  among 
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t>he  ancients,  and  .i  mote  'accurate  description  of  the  human 
mind,  and  diferimination  of  its  various  moral  feelirms. 

It  was  hardly  potfible  to  proceed  far  in  thele  dilquifition? 
without  attending  to  the  powers  of  the  undemanding.  Differ- 
ences of  opinion  were  fupported  by  reafonings,  or  attempts  10 
reafoning.  Both  fides  could  not  be  in  the  right,  and  there  rnvf: 
be  fome  court  of  appeals.  Buies  of  argumentation  behoved  to 
be  acquiefced  in  by  both  parties  ; and  it  could  hardly  efcape  tl  - 
notice  of  fome  curious  minds,  that  there  were  rules  of  truth  and 
falfehood  as  well  as  of  right  and  wrong.  Thus  the  human 
undirjlanding  became  an  object  of  ftudy,  "firft  in  fubferviency  to 
the  demands  of  the  moralifts,  but  afterwards  for  its  own  lake  ; 
and  it  gradually  grew  up  into  the  fcience  of  logic.  Still  further 
refinement  produced  the  fcience  of  metaphyfics,  or  the  philofo- 
phy of  univerfals.  But  all  tjiefe  were  in  fact  pofierior  to  the 
dobtrines  of  morals  ; and  difquifitions  on  beauty,  the  principles 
of  tafte,  the  precepts  of  rhetoric  and  criticifm,  were  the  laft  ad- 
ditions to  the  fludy  of  the  phenomena  of  mind.  And  now, 
fince  the  world  feems  to  have  acquiefced  in  the  mode  of  invefti- 
gation of  general  laws  by  experiment  and  obfervation,  and  to 
agree  that  this  is  all  the  knowledge  that  we  can  acquire  of  any 
fubjebt  whatever,  it  is  to  be  expebted  that  this  branch  of  phi- 
lofophical difcufllon  will  attain  the  fame  degree  of  improvement 
(eftimated  by  the  coincidence  of  the  dobtrines  with  fa 61  and  ex- 
perience) that  has  been  attained  by  fome  others. 

The  occupations,  however,  of  ordinary  life  have  oftener  di- 
rebted  our  efforts  towards  material  objebls,  and  engaged  our  at- 
tention on  their  properties  and  relations;  and  as  all  fciences 
ha-,e  arifen  from  arts,  and  were  originally  implied  in  the  max- 
ims and  precepts  of  thofe  arts,  till  leparated  from  them  by  the 
curious  fpeculatift,  the  knowledge  of  the  material  fyftem  of  na- 
ture was  pofl'efted  in  detached  feraps  by  the  prabtitioners  in  the 
various  arts  of  life  long  before  the  natural  philofopher  thought 
of  collebting  them  into  a body  of  fcienlific  dobtrines.  But  there 
have  not  been  wanting  in  all  ages  men  of  curiofity  who  have 
been  ftruck  by  the  uniformity  of  the  operations  of  nature  in  the 
material  world,  and  were  eager  to  difeover  their  caufes. 

Accordingly,  while  the  moralifts  and  metaphyficians  turned 
their  whole  attention  to  the  phenomena  of  mind,  and  have  pro- 
duced the  fciences  of  pneumatology,  logic,  ethics,  jurilpru- 
dence,  and  natural  theology,  thefe  obfervers  of  nature  have  found 
lufficient  employment  in  conlidering  the  phenomena  of  the  ma- 
terial world. 

The  bodies  of  which  it  confifts  are  evidently  connebted  by 
means  of  thofe  properties  by  which  we  obferve  that  they  pro- 
duce changes  in  each  other’s  fituation.  This  aftcmblage  of  ob- 
jects may  therefore  be  juftly  called  a fyftem.  We  may  call  it 
the  material  system  It  is  frequently  termed  nature  ; and 
the  terms  natural  appearances,  natural  causes,  natu- 
ral laws,  have  been  generally  re  ft  ri  bled  t»  thofe  which  take 
place  in  the  material  fyftem.  This  rellribtion,  however,  is  im- 
proper, becaule  there  is  no  difference  in  the  manner  in  which 
we  form  our  notions  of  thofe  laws,  and  reafon  from  them,  both 
with  refpebt  to  mind  and  body.  Or  if  there  is  to  be  any  re-, 
ftriblion,  and  if  any  part  of  the  ftmlv  of  the  univerfe  is  to  be 
excluded  in  the  application  ot  thele  terms,  it  is  that  part  only 
which  confiders  moral  obligation,  and  rather  treats  of  what 
ought  to  be  than  of  what  is.  As  has  been  already  obferved, 
there  is  a confiderable  difference  in  the.  language  which  mull  be 
employed;  but  ltiil  there  is  none  in  the  principles  of  inveftiga- 
tion. We  have  no  proof  for  the  extent  of  any  moral  law  but 
an  appeal  to  the  feelings  of  the  hearts  of  men,  indicated  by 
the  general  laws  or  fabts  which  are  obferved  in  their  actions. 

But  this  is  only  a quellion  of  the  propriety  of  language.  Ami 
no  great  inconvenience  would  aril’e  from  the  reftriction  now 
mentioned  if  it  were  fcrupuloully  adhered  to  ; but  unfortunately 
this  is  not  always  the  cafe.  Some  authors  tile  the  term  nati-  'il 
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law  to  exprefs  every  coincidence  of  fabb  ; and  this  is  certainly 
the  proper  ufe  of  the  term.  The  French  writers  generally  ufe 
the  term  hi  pbyjSgut  in  this  enlarged  fenfe.  But  many  authors, 
milled  by,  or  taking  advantage  of,  the  ambiguity  of  language, 
after  having  effabliflied  a law  founded  on  a copious  and  perhaps 
unexcepted  induction  of  the  phenomena  of  the  material  fyftem 
(in  which  cate  it  mud  be  confidered  in  its  reftribted  fenl'e),  have, 
in  their  explanation  of  phenomena,  extended  their  principle 
much  farther  than  the  induction  on  which  they  had  founded 
the  exiflence  of  the  phyfical  law.  They  have  extended  it  to  the 
phenomena  of  mind,  and  have  led  their  followers  into  great  and 
dangerous  miftakes.  Languages,  like  every  other  produbtion  of 
human  {kill,  are  imperfect.  They  are  deficient  in  terms,  and 
therefore  figurative.  The  moft  obvious,  the  mod  frequent,  and 
the  mod  intereding  ufes  of  language,  have  always  produced  the 
appropriated  terms,  and  the  progrefs  of  cultivation  has  never 
completely  fupplied  new  ones.  There  are  certain  analogies  or 
refemblances,  or  certain  aflbciations  of  ideas,  fo  plain,  that  a 
term  appropriated  to  one  very  familiar  object  will  ferve  to  fug- 
ged another  analogous  to  it,  when  aided  by  the  concomitant 
circumdances  of  the  dilcourfe  ; and  this  with  fufficient  preci- 
sion for  the  ordinary  purpofes  of  focial  communication,  and 
without  leading  us  into  any  confiderable  mistakes  r and  it  is 
only  the  rare  and  refined  difquifitions  of  the  curious  fpeculatid 
that  bring  the  poverty  and  imperfection  of  language  into  view, 
and  make  us  with  for  words  as  numerous  as  our  thoughts. 
There  is  hardly  a fentence,  even  of  common  difcourfe,  in  which 
there  are  not  feveral  figures  either  of  firgle  woids  or  of  phrafes  ; 
and  when  very  accurate  dil'crimination  is  required,  it  is  almod 
impoffible  to  find  words  or  phrafes  to  exprefs  diftinblions  which 
we  clearly  feel.  We  believe  it  impoffible  to  exprefs,  by  the 
fcanty  vocabulary  of  the  Hebrews,  the  nice  diftinblions  of 
thought  which  are  now  familiar  to  the  European  philofopher. 
Jn  nothing  does  this  imperfection  of  language  appear  fo  remark- 
ably as  in  what  relates  to  mind.  Being  a late  fubjebt  of  fepa- 
rate  difcuffion,  and  intereding  only  to  a few  fpeculatids,  we 
have  no  appropriated  vocabulary  for  it ; and  all  our  difquifi- 
tions concerning  its  operations  are  in  continual  metaphor  or 
figure,  depending  on  very  flight  analogies  or  refemblances  to 
the  phenomena  of  the  materia!  world.  This  makes  the  utmod 
caution  necefl'ary  ; -and  it  judifies  the  Britifh  philofophers,  who 
have  been  the  mod  fuccelsful  in  prolecuting  the  ftudy  of  the 
intellectual  fyftem,  for  having,  almod  without  exception,  re- 
dacted the  terms  natural  laws,  natural  caufes,  natural  philofo- 
phy,  and  fuch  like,  to  the  material  fydem.  With  ns  pneurna- 
tology  makes  no  part  of  phyfics.  And  we  may  venture  to  af- 
firm, that  thefciences  have  fared  better  by  the  redaction  of  the 
terms.  In  no  country  has  the  fpirit  of  liberal  difcuffion  been 
more  enrou  raged  and  indulged  than  in  Britain;  and  her  philo- 
fophers have  been  equally  eminent  in  both  branches  of  fcience. 
Their  performances  in  ethics,  jurifprudence,  and  natural  theo- 
logy, are  confidered  by  all  our  neighbours  as  the  fountains  of 
knowledge  on  thefe  fubjects  ; and  Locke  and  Clarke  are  names 
no  lefs  familiar  on  the  continent  than  Newton.  The  licentious 
and  degrading  dobbrines  of  the  Gallican  fchools  have  as  yet 
made  Kale  impretfion  here;  and  man  is  dill  confidered  among 
us  as  a glorious  -creature,  born  to,  and  fitted  for,  the  nobled  prol- 
petjts . 

Phyfics,  then,  is  with  us  the  ftudy  of  the  material  fydem, 
including  both  natural  hiftory  and  philofophy.  The  term  is 
not  indeed  very  familiar  in  our  language  ; and  in  place  of  pby- 
Jicus  and  difcipUna  plyfiea,  we  more  generally  ufe  the  terms 
naturalifl  and  natural  knowledge.  The  term  natural pbilefophy , 
in  its  common  acceptation,  is  of  lefs  extent.  The  field  of  phy- 
iical  inveftigation  is  fiill  of  prodigious  extent ; and  its  different 
quarters  require  very  different  treatments,  make  very  different 
returns,  and  accordingly  have  engaged  In  their  particular  culti- 


vation perfons  of  very  different  talents  and  tades.  It  is  of  fomt 
importance  to  perceive  the  didinfitions,  and  to  fee  how  the 
wants  and  propenfities  of  men  have  led  them  into  the  different 
paths  of  invelligation  ; for,  as  has  been  more  than  once  ob- 
ferved,  all  fciences  have  fprung  from  the  humble  arts  of  life, 
and  both  go  on  improving  by  means  of  a clofe  and  condant 
correfpondence. 

All  the  phenomena  of  the  material  fydem  may  be  arranged 
into  two  claffes,  diftinguifhed  both  by  their  objebts  and  by  the 
proper  manner  of  treating  them. 

The  firft  clafs  comprehends  all  the  appearances  which  are 
exhibited  in  the ferfible  motions  of  bodies,  and  their  actions  on 
each  other  producing  fcnjible  motion. 

The  fecond  clafs  comprehends  the  appearances  which  are  ex- 
hibited in  the  injetifibie  motions  and  actions  of  the  invifible  par- 
ticles of  matter. 

Of  the  phenomena  of  the  fird  clafs  we  have  examples  in  the 
planetary  motions,  the  motions  of  heavy  bodies,  the  phenomena 
of  impulle,  the  motions  and  abbions  of  machines,  the  preffure 
and  motions  of  fluids,  the  fenfible  abbions  of  magnetical  and 
elebbrical  bodies,  and  the  motions  of  light. 

We  have  examples  of  the  fecond  clafs  in  the  phenomena  of 
heat  and  mixture,  and  tl^ofe  exhibited  in  the  growth  of  animals 
and  vegetables,  and  many  phenomena  of  foljd,  fluid,  magneti- 
cal, elebbrical,  and  luminous  bodies,  in  which  no  change  of  place 
can  be  obferved. 

Thus  it  appears  that  there  is  a diftinbtion  in  the  phenomena 
fuificiently  great  to  warrant  a divifion  of  the  fludy,  and  to  make 
us  expebb  a more  rapid  improvement  by  this  divifion.  Nay, 
the  divifion  has  been  made  by  nature  herfelf,  in  the  acquain- 
tance which  men  have  attained  with  her  operations  without 
ftudy,  - before  fcience  appeared,  and  while  art  conftituted  all  out 
knowledge. 

Before  man  had  recourfe  to  agriculture  as  the  moft  certain 
means  of  procuring  fubfiftence,  our  acquaintance  with  external 
fubfiances  was  principally  that  of  the  natural  hiftorian  ; confid- 
ing of  a knowledge  of  their  fitnels  for  food,  medicine,  or  accom- 
modation, their  places  of  growth  or  habitation,  and  the  means 
of  procuring  them,  depending  on  their  manner  of  life  or  exift- 
ence.  It  required  a ftudied  attention  to  thefe  circumftanccs  to 
give  rife  to  agriculture,  which  therefore  generally  made  its  ap- 
pearance after  men  had  been  in  the  practice  of  keeping  flocks  ; 
bv  which  means  they  were  more  at  their  eafe,  and  had  fome  lei- 
fure  to  attend  to  the  objebbs  around  them,  and  in  particular  to 
thofe  circumftances  of  toil  and  weather  which  affebted  the 
growth  of  their  pafture. 

When  agriculture  and  a rude  medicine  were  thus  eftabliftied, 
they  were  the  firft  arts  which  had  their  foundation  in  a fyjlem 
of  laws,  by  which  the  operations  of  nature  were  obferved  to  be 
regulated  ; and  with  thefe  arts  we  may  begin  the  general Jhidy 
of  nature,  which  was  thus  divided  into  two  different  branches. 

The  rude  phyfician  would  be  at  firft  a collector  of fpecifics  ; 
but  by  degrees  he  would  obferve  refemblances  among  the  opera - 
tions  of  his  drugs,  and  would  clafs  them  according  to  thefe  re- 
feniblances.  He  would  thus  come  to  attend  lefs  to  the  drug 
than  to  its  mode  of  operation  ; and  would  naturally  fpeculatc 
concerning  t he  connedbion  between  the  operation  and  the  eco- 
nomy of  animal  life.  His  art  now  becomes  a feientific  fyftem, 
connebbcd  by  principle  and  theory,  all  proceeding  on  the  obfer- 
vation  of  changes  produced  by  one  kind  of  matter  on  another, 
but  all  out  of  fight.  The  frequent  recourfe  to  the  vegetable 
kingdom  for  medicines  would  caule  him  to  attend  much  more 
minutely  to  the  few  plants  which  he  has  occafion  to  ftudy  than 
the  hufbandman  can  do  to  the  multitude  he  is  obliged  to  rear. 
The  phyfician  muff  learn  to  think,  the  hufbandman  t6  work. 
An  analogy  between  the  economy  of  animal  and  vegetable  life* 
could  hardly  fail  to  engage  the  attention  of  the  phyfician,  anti 
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would  make  him  abotanift,  both  as  a claffifter  of  plants  and  as  a 
philofopher. 

He  would  naturally  expeCt  to  unite  the  fervioes  of  his  drugs 
by  combining  them  in  his  recipes,  and  would  be  furprifed  at  his 
disappointments.  Curious  and  unexpected  changes  would  fre- 
quently occur  in  his  manipulations  : the  fenfible  qualities,  and 
even  the  external  appearances  of  his  fimples,  w’ould  be  often 
changed,  and  even  inverted  by  their  mixture  ; and  their  medici- 
nal properties  would  frequently  vanith  from  the  compound,  and 
new  ones  be  introduced.  Thefe  are  curious,  and  to  him  intend- 
ing fa&s  ; and  he  would  naturally  be  inquifitive  after  the  prin- 
ciples whieh  regulate  thefe  changes.  His  thill  in  this  would  by 
degrees  extend  beyond  the  immediate  ufe  for  the  knowledge; 
and  the  more  curious  fpeculatift  would  lay  the  foundations  of  a 
moft  extenfive  and  important  fcience,  comprehending  all  the 
phenomena  of  heat  and  mixture. 

Along  with  this,  and  fpringing  from  the  fame  fource,  an- 
other fcience  muft  arife,  contemplating  the  appearances  of  ani- 
mal and  vegetable  life,  and  founded  on  a careful  obfervation 
and  accurate  defcription  of  the  wonderful  machine.  The  molt 
incurious'of  men  have  in  all  ages  been  affeCted  by  thedifplays  of 
wifdom  and  contrivance  in  the  bodies  of  animals,  and  imme- 
diately engaged  in  invefiigation  into  the  ufes  and  functions  of 
their  various  parts  and  organs.  The  phenomena  have  been  gra- 
dually difcriminated  and  arranged  under  the  various  heads  of 
nutrition,  concoction,  fecretion,  abforption,  affimilation,  rejec- 
tion, growth,  life,  decay, difeafe,  and  death  ; and,  in  conformity 
to  the  doctrines  which  have  with  greater  or  lels  evidence  been 
eftabliftied  on  thefe  fubjeCts,  the  aCtion  of  medicines,  and  the 
whole  practice  of  phyfic  and  furgery,  has  been  eitablifhed  in  the 
form  of  a liberal  or  fcientific  art. 

The  hufbandman  in  the  mean  time  muft  labour  the  ground 
which  lies  before  him.  He  too  is  greatly  interefted  in  the  know- 
ledge of  the  vegetable  economy,  and  forms  fome  fyftems  on  the 
fubjedt  by  which  he  regulates  his  labours  : but  he  fees,  that 
whatever  is  the  nature  of  vegetable  life,  he  muft  work  hard,  and 
he  fearches  about  for  every  thing  which  can  tend  to  diminifh  his 
labour.  The  properties  of  the  lever,  the  wedge,  and  the  in- 
clined plane,  foon  become  familiar  to  him  ; and  without  being 
able  to  tell  on  what  their  efficacy  depends,  he  ufes  them  with  a 
certain  fagacity  and  effect.  The  ftrength  of  timber,  the  prelfure 
and  force  of  water,  are  daily  feen  and  employed  by  him  and 
other  artifans  who  labour  for  their  mutual  accommodation  ; and 
fome  rude  principles  on  thefe  fubjedts  are  committed  to  me- 
mory. Manv  tools  and  iimple  machines  are  by  this  time  fami- 
liar ; and  thus  the  general  properties  of  matter,  and  the  general 
laws  of  the  adlion  of  bodies  on  each  other,  become  gradually 
matter  of  obfervation  and  reflection  : and  the  pradticai  mecha- 
nic will  be  frequently  improving  his  tools  and  machines.  The 
general  aim  is  to  produce  a greater  quantity  of  work  by  the 
fame  exertion.  The  attempts  to  improvement  will  be  aukward, 
and  frequently  unfuccefsful.  When  a man  finds,  that  by  in- 
creafing  the  length  of  his  lever  he  increales  his  power  of  over- 
coming a refiftance,  a fmall  degree  of  curiofity  is  lufficient  to 
make  him  inquire  in  what  proportion  his  advantage  increales. 
When  he  finds  that  a double  length  gives  him  a double  energy, 
he  will  be  furprifed  and  mortified  to  find,  that  at  the  end  ot 
the  day  he  has  not  performed  twice  the  quantity  of  work  : but, 
after  much  experience,  he  will  learn  that  every  increafe  of  energy, 
by  means  of  a machine,  is  nearly  compenf'ated  by  an  increafe  of 
time  in  the  performance  of  his  talk  ; and  thus  one  of  the  great 
and  leading  principles  of  practical  mechanics  was  inculcated  in 
a manner  not  to  be  forgotten,  and  the  praCtical  mechanic  was 
brought  to  fpeculate  about  motion  and  force,  and  by  gradual 
and  eafy  fteps  the  general  laws  of  fimple  motions  were  eftabliftied. 

Itisevident  that  thefe  (peculations  cannot  he  carried  on,  nor 
any  confiderable  knowledge  acquired,  without  fome  acquaint- 


ance with  the  art  of  meafurement : and  the  very  quefiiori6 
which  the  mechanic  wiffies  to  folve,  prefuppofe  fome  advances 
in  this  art,  which  in  p.rocefs  of  time  refined  itfelf  into  mathe- 
matics, the  moft  perfect  of  all  the  fciences.  All  the  phenomena 
of  (enfible  motion  afford  employment  to  the  mathematician.  If 
is  performed  in  a double  or  triple  time,  through  a double  or  tri- 
ple fpace,  by  a double  or  triple  body,  by  the  exertion  of  a dou- 
ble or  triple 'force,  produces  a double  or  triple  effeft,  is  more  to 
the  right  or  to  the  left,  upwards  or  downwards,  &c.  In  ffiort 
every  affeCtion  0/  motion  is  an  objeCt  of  mathematical  difeuf- 
fion.  Such  a fcience  muft  have  appeared  ere  now  in  the  form  of 
an  art,  in  confequence  of  the  mutual  tranfaCtions  of  men, 
Th&fe  among  an  uncultivated  people *re  chiefly  in  the  way  of 
barter.  If  I want  corn  from  a peafant,  and  have  nothing  to 
give  for  it  but  the  cloth  which  I have  made,  we  muft  fait  on 
fome  way  of  adjuftingour  terms  in  refpeCt  of  the  quantity.  We 
flionld  foon  dilcover  that  the  length  and  breadth,  and  depth,  of 
the  box  or  bag  were  equally  important;  and  it  was  not  difficult 
to  fee,  that  if  any  of  them  were  doubled  or  tripled,  the  quantity 
of  grain  would  be  fo  too  ; if  two  of  them  were  doubled,  the 
grain  would  be  quadrupled  ; and  if  all  the  three  were  doubled, 
the  quantity  of  grain  would  be  increafed  eight  times  : the  fame 
thing  would  be  obferved  with  refpeCt  to  my  cloth.  By  fuch 
tranfaCtions  as  thefe,  a few  of  the  properties  of  plane  and  folid 
numbers  and  figures  would  become  known,  and  the  operations 
of  multiplication  and  divifion,  where  arithmetic  is  combined 
with  geometry  : and  daily  obfervation  ftiows  us,  that  the  more 
abftrufe  properties  of  number  and  figure,  which  to  the  genera- 
lity of  mankind  are  fo  infignificant,  lay  hold  on  the  fancy  of 
fome  individuals  with  fuch  force,  as  to  abftraCl  them  from  every 
other  intellectual  entertainment,  and  are  ftudied  with  a keen- 
nefs  and  perfeverance  almoft  unequalled  in  any  other  walk  of 
fcience.  To  moft  men  the  performance  of  a machine  is  a more 
attractive  objeCt  than  the  properties  of  a figure,  and  the  property 
of  a figure  more  entertaining  than  that  of  a number ; but  the 
faCt  feems  to  have  been  otherwife. 

Before  Pythagoras  had  invented  the  theorem  that  bears  his- 
name  (fee  Philosophy,  Vol.  VII.  page  768,  and  note  + ),. 
and  which  is  among  the  firft  elements  of  geometry,  he  had 
reformed  the  Grecian  mufic  by  the  addition  of  a note  to  their 
fcale,  and  this  addition  proceeds  on  a very  refined  (Speculation  on 
the  properties  of  numbers  ; lo  that  among  the  Greeks  arithme- 
tic muft  have  made  confiderable  progrefs,  while  geometry  was 
yet  in  its  cradle  : and  we  know  to  what  aftonifhing  length  they 
profecuted  the  fcience  of  pure  geometry,  while  their  knowledge 
of  mechanical  principles  was  almoft  nothing.  Alio  the  Arabs 
hardly  made  any  addition  to  the  geometry  of  the  Greeks,  if 
they  did  not  rather  almoft  completely  forget  it ; wbilft  they  im- 
proved their  arithmetic  into  algebra,  the  molt  refined  and  ab- 
itraCted  branch  of  human  knowledge.  There  is  fuch  a difiance, 
in  point  of  fimplicity,  between  pure  mathematics  and  the  moft 
elementary  mechanics,  that  the  former  continued  to  make  rapid 
fteps  to  improvement  in  more  modern  times,  while  the  latter 
languiihed  in  its  infancy,  and  hardly  deferved  the  name  of 
fcience  till  very  lately,  when  the  great  demand  for  it,  by  the  in«- 
creafe  and  improvement  in  manufactures,  both  interefted  manv 
in  the  ftudy,  and  facilitated  its  progrefs,  by  the  multitude  of 
machines  which  were  contriving  on  all  hands  by  the  manufac- 
turers and  artifans  : and  even  at  prefer t it  muft  ba  acknow- 
ledged, that  it  is  to  them  that  we  are  indebted  for  almoft  every 
new  invention  in  mechanics,  and  that  the  fpeculatift  feldom  lias- 
done  more  than  improve  the  invention,  by  exhibiting  its  princi- 
ples, and  thus  enabling  the  artift  to  correct  its  imperfections; 
and  now  fcience  and  art  go  hand  in  hand,  mutually  giving  and 
receiving  atfiftance.  The  demands  of  the  navigator.  h>r  mathe- 
matical and  aftronomical  knowledge  have  dignified  thefe  fci- 
ences 3 awl  they  arc  no  longer  the  means  of  elegant  amukoien* 
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alone,  but  merit  the  munificence  of  prince?,  who  have  eredffed 
obfervatories,  and  furniQied  voyages  of  difcovery,  where  the 
mathematical  iciences  are  at  the  thme  time  cherifhed  and  applied 
to  the  molt  important  purpofes. 

This  fhort  tketch  of  what  may  be  called  the  natural  hifiary  of 
fhyfical fcicnces  will  not,  we  hope,  be  thought  improper  or  un- 
juoiitable.  It  tends  to  confirm  an  atfertion  often  alluded  to, 
that  the  profccution  of  the  Itudy  of  nature  will  be  mere  fnecefs- 
ful,  if  we  imitate  her  mode  of  proceeding,  and  divide  the  labour, 
it  will  be  ltill  further  confirmed  by  attending  to  the  feienlifre 
difference  of  the  phenomena,  which  marks  out  a different 
mode  of  proceeding,  and  a difference  in  the  knowledge  which 
we  lhall  ultimately  acquire,  after  our  moft  fuccefsful  refearches. 

In  both  claff'es  of  phenomena  already  diftinguilhed  we  muff; 
grant,  that  the  principle  which  connects  the  pairs  of  concomi- 
tant events,  rendering  the  one  the  ipleparable  companion  of  the 
other,  is  totally  unknown  to  us,  becaufe  it  is  not  the  immediate 
objetSl  of  our  perception. 

But  in  the  phenomena  of  the  firfi:  clafs,  we  fee  the  immediate 
exertion  of -this  principle,  whatever  it  maybe  ; we  can  obferve 
the  exertion  with  accuracy  ; we  can  determine  its  kind  and 
degree,  which  are  the  ffgns  and  meafures  of  the  kind  and  degree 
of  the  unperceived  caule.  This  exertion,  being  always  fome 
modification  of  motion,  allows  us  to  call  in  the  aid  of  mathema- 
tical knowledge,  and  thus  to  afeertain  with  the  precifion  pecu- 
liar tothat  Icience  the  energy  of  the  caule,  judging  of  the  ten- 
dency and  quantity- by  the  tendency  and  the  quantity  of  the  ob- 
served effect. 

But  in  the  fecond  clafs  of  phenomena  the  cafe  is  very  differ- 
ent. In  the  operations  of  chemiftiy,  for  inffance,  the  imme~ 
diaie  exertion  of  the  caufe  is  not  perceived  : all  that  we  obferve 
is  the  atlemblage  of  particles  which  obtains  before  mixture,  and 
that  which  takes  place- when  it  is  completed,  and  which  we  con- 
sider as  its  refult.  The  procedure  of  nature  in  producing  the 
change  is  unfeen  and  unknown.  The  fteps  are  hid  from  our 
obfervation.  We  are  not  only  ignorant  of  the  caufe  which  de- 
termines one.  particle  of  our  food  to  become  a part  offour  body 
while  others  are  rejetted,  but  we  do  not  fee  the  operation.  We 
are  not  only  ignorant  of  the  caufe  which  determines  a particle 
of  vitriolic  acid  to  quit  the  fotlil  alkali  with  which  it  is  united 
in  Glauber  fait,  and  to  attach  itfelf  to  a particle  of  magnefia 
already  united  with  the  muriatic  acid,  which  all'o  quits  it  to 
-unite  with  the  alkali,  but  we  do  not  lee  the  operation.  The 
particles  and  their  motions  are  not  the  objedls  of  our  fenles  ; 
and  alt  that  we  fee  is  the  Kplotn  fait  and  common  fait  feparated 
from  the  water  in  which  we  had  formerly  dilfolved  the  fal  mira- 
biieand  the  muriated  magnefia.  The  motions,  which  are  the 
immediate  effects  of  the  changing  caufes,  and  therefore  their 
■only  indications,  charadleri/iks,  anil  meafures,  tilted  to  ffiow  their 
nature,  are  hid  from  our  view. 

Cur  knowledge  therefore  of  thefe  phenomena  muff  be  lefs 
perfect  than  that  of  the  phenomena  of  the  former  clafs  ; and 
we  muff  here  content  ourfelves  with  the  difcovery  of  more 
remote  relations  and  remote  caufes,  and  with  our  ignorance  of 
the  very  powers  of  nature  by  which  thefe  changes  are  brought 
nbout,  and  which  are  cognofcible  only  by  their  immediate  ef- 
fects, •biz.  the  motions  which  they  produce  unfeen.  The  know- 
ledge which  we  do  really  acquire  is  fomewhat  fimilar  to  what 
the  mechanical'  philosopher  has  acquired  when  he  has  dileo- 
vered,  by  many  experiments  and  invelti  gations,  that  magnets 
attract  each  other  by  their  diliimilar  poles,  and  repel  each  other 
by  their  fimilar  poics,  and  do  not  act  at  all  on  any  bodies  but 
ioadltones  and  iron.  Here  we  leave  until  fcovefeil  all  that  is 
mult  curious  -in  'the  phenomenon,  Gp.  how  thefe  attractions 
and  repuUioos  are  produced  ; and  even  here  the  magnetreal 
p.hilolbpher  has  the  advantage  of  lceing  the  agents  and  the  ope- 
n • 


But  pbilofophers  attending  to  this  circumftance,  that,  eve* 
in  thele  cafes,  the  changes  are  produced  by  motions,  or  confift 
in  motions,  however  unperceived  thefe  may  be,  have  concluded, 
that  the  laws  according  to  which  nature  operates  in  producing 
thefe  changes  are  fimilar  to  the  laws  which  regulate  her  opera- 
tions in  the  fenfible  actions  of  bodies,  or  arc  included  in  them  ; 
afid  that  the  motions,  ihpugn  unfeen,  and  the  moving  forces,  are 
perfectly  fimilar.  They  have  therefore  employed  fimilar  modes 
of  inveftigation,  applying  the  laws  of  impulfe,  and  calling  in 
the  aid  of  mathematical  knowledge. 

Of  this  we  have  many  examples  in  the  writings  of  Dr.  Freind, 
Keil,  Bernoulli,  Hellham,  Boerhaave,  Hartley,  and  others,  who 
have  delivered  theories  of  fermentalion,  lolution,  precipitation, 
cryftallization,  nutrition,  fecretion,  mulcular  action,  nay  even 
of  fenfation  and  intelligence,  founded,  as  they  think,  on  the 
laws  of  motion,  and  illu:t rated  and  fupported  by  mathematical 
reafoning.  Lord  Bacon  himfelf,  that  careful  and  .fagacious 
diftinguither  of  intellectual  operations,  has  gone  into  the  fame 
track  in  his,  explanation  of  the  phenomena- of  fire  and  com- 
buftion  : and  Sir  Ifaac  Newton  has  made  feveral  attempts  of 
the  fame  kind,  although  with  peculiarities  which  always 
charaCterife  his  dilcuffions,  and  make  them  very  different  from 
thole  of  an  inferior  clafs. 

But  the  fuccefs  of  thefe  philofophers  has  hitherto  been  very 
difeouraging  : indeed  they  had  no  title  to  expcCt  any  • for  their 
whole  trains  of  reafoning  have  proceeded  on  analogies  which 
were  notoblerved,  but  affirmed  or  fuppojed  without  any  autho- 
rity. There  is  not  that  fimilarity  in  the  phenomenon,  or  in 
the  vifible  effect,  which  is  ablolutely  necelfary  for  a fuccefsful 
reafoning  by  analogy.  We  do  not  obferve  any  local  motion, 
any  change  of  place,  which  alone  enables  us  to  realon  mathema- 
tically on  the  fubjeCt.  And  to  make  the  cafe  defperate,  this  ill  - 
founded  analogy  has  been  mixed  with  hypothcles  completely 
gratuitous.  Certain  forms  have  been  afligned  to  the  particles, 
and  certain  modes  of  adffion  have  been  laid  down  from  them, 
for  whole  reality  we  have  not  the  leaff  argument  or  indication  : 
and  to  complete  the  matter,  thefe  fancied  forms  and  laws  of 
adion  have  been  fuch  as  are  either  felf-contradiCtory  and  incon - 
fiftent,  or  they  have  been  fuch  as,  if  allowed  to  a<St  in  a way 
analogous  to  what  we  obferve  in  the  fenfible  motions  of  bodies, 
would  produce  eflefts  totally  different  from  thole  which  are 
oblervecE  - Thefe  atomical  theories,  as  they  are  called,  tranfgrefs 
every  rule  of  philofophical  dileullion,  and  even  the  belt  of  them 
are  little  better  than  trilling  amulements.  By  far  thegreateff 
part  of  them  only  ferve  to  raife  a Imile  of  pity  and  contempt  in 
every  perlbn  at  all  acquainted  with  mechanical  philolophy. 
Whenever  we  lee  an  author  attempting  to  explain  thefe  hidden 
operations  of  nature  by  inviiible  Huids,  by  aethers,  by  collilions, 
and  vibratious,  and  particularly  if  vye  fee  him  introducing  ma- 
thematical reafonings  into  fuch  explanations — the  belt  idling 
we  can  do  is  to  thut  the  book,  and  take  to  fome  other  fubje£t. 
That  we  may  not  be  thought  to  fpeak  prefumptuoully  on  this 
occafion,  we  only  beg  leave  to  remind  our  readers,  that  the 
united  knowledge'of  the  mod  eminent  mathematicians  of  Eu- 
rope has  not  yet  been  able  to  give  any  thing  more  than  an  ap- 
proximation to  the  dilution  ot  the  problem  of  three  bodies;  that 
is,  to  determine  with  accuracy  the  motions  of  three  particles  of 
matter  acting  on  each  other  in  the  fimpleff  of  all  pollible  man- 
ners, viz.  by  forces  varying  as  the  Iquares  of  t fie  dillances  ia- 
vorlely  : and  the  vibrations  of  elaffic  bodies,  of  any  but  tl)e  very 
iimplelt  pollible  forms,  are  to  this  day  beyond  the  reach  of  in- 
veliigation.  What  then  lhould  be  our  expeditions  in  caies 
where  millions  of  particles  are  ailing  at  once,  of  forms  unub? 
ierved,  and  with  forces  unknown,  and  where  the  object  is  not? 
a determination  of  an  average  relult  ot  many,  where  the  pre- 
ci It;  ffale  of  an  individual  particle  need  not  be  known,  but 
where  it  is  this  very  precile  ftate  of  each  tingle  particle  tiiat 
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vre  want  to  know  ? What  can  it  be  but  uncertainty  and 
miftake? 

Notwithftanding  thefe  difcouragihg  circumftances,  we  mnft 
obferve  that  this  kind  of  inquiry  has  greatly  improved  of  late 
years,  along  with  the  improvement  and  extenfion  of  mathema- 
tical philofophy,  and  fince  philofophers  have  given  over  their 
inceflant  attempts  to  explain  every  thing  by  impulfe ; and  we 
need  not  defpair  of  making  (till  farther  advances,  if  we  will  con- 
!•  tent  ourfelves  with  going  no  farther  than  Newton  has  done  in 
his  explanation  of  the  planetary  motions.  He'has  immortalized 
his  own  name,  and  has  added  immenfely  to  our  dock  of  ufeful 
knowledge;  yet  he  has  flopped  fliortat  the  difcovery  of  the  faXof 
univerfal  gravitation  ; and  all  who  have  endeavoured  to  explain 
or  account  for  this  fadt  have  only  expofed  themfelves  to  pity. 
We  may  perhaps  be  one  day  able  to  demonftrate  from  the  phe- 
nomena that  the  particles  of  matter  have  certain  mutual  tenden- 
cies to  or  from  each  other,  exerted  according  to  fixed  or  inva- 
ried  rules  ; and  from  thefe  tendencies  we  may  be  able  to  explain 
many  other  phenomena,  and  predict  the  confequences,  with  as 
much  certainty  and  evidence  as  an  aftronomer  calculates  a 
future  eclipfe.  This  would  be  a great  acquifitron,  and  perhaps 
more  is  impoflible  : and  the  road  to  this  has  been  hinted  by 
Sir  Ifaac  Newton,  who  has  exprefled  his  fufpicion,  that  as  the 
great  movements  of  the  folar  (yftem  are  regulated  by  univer- 
fal gravitation,  fo  the  mutual  aXions  of  the  particles  of  matter 
are  produced  and  regulated  by  tendencies  of  a limilar  kind, 
equally  but  not  more  inexplicable,  and  of  which  the  laws  of 
aXion  are  to  be  difcovered  by  as  careful  an  attention  to  the 
phenomena,  and  by  the  fame  patient  thinking,  which  he  has 
employed  on  the  planetary  motions.  And  a beautiful  intro- 
duction to  this  new  and  almolt  unbounded  field  of  inquiry  has 
been  given  us  by  the  celebrated  Abbe  Bofcovich,  in  his  Theory 
of  Natural  Philofophy,  where  he  has  fhown  how  fuch  mutual 
.tendencies,  fimilar  in  every  ultimate  particle  of  matter,  and 
modified  by  conditions  that  are  highly  probable,  nay  almoft  de- 
monflrable,  will  not  only  produce  the  fenfible  forms  of  lolidity, 
hardnefs,  elaflicity,  duXility,  fluidity,  and  vapour,  under  an 
inconceivable  variety  of  fubordinate  appearances,  and  the  ob- 
ferved  laws  of  fenfible  motion,  but  .will  go  far  to  explain  the 
phenomena  of  fufion,  congelation,  folution,  cryflallization,  &c. 
&c.  See.  both  in  chemiftrv  and  phyfiology.  We  earneftly  re- 
commend this  work  to  the  perufal  of  all  who  with  to  obtain  a 
dillindl  notion  of  the  internal  conftitution  of  natural  bodies, 
and  of  the  way  in  which  the  uniting  forces  produce  their  ulti- 
mate and  fenfible  effeXs.  Any  perfon,  polfelfed  of  a moderate 
(hare  of  mathematical  knowledge,  will  be  convinced  that  the 
procefs  of  nature  is  not  very  different  from  what  he  delcribes  ; 
and  that  much  of  what  we  obferve  muff  happen  as  he  fays, 
even  although  the  ultimate  atoms  of  matter  are  not  in  extended 
mathematical  points,  accompanied  with  attradling  and  repelling 
forces. 

But  we  have  many  ffeps  to  make  before  we  begin  thisftudy  : 
Nature  opens  to  us  an  immenfe  volume  ; and  we  doubt  not 
that  our  pofterity  will  long  find  employment  in  the  perufal, 

; even  though  advancing  with  the  eagernefs  and  fuccefs  of  the  laft 
; century.  We  have  not  yet  arrived  at  the  threfhold  in  many 
parts  of  this  refearch  : In  many  parts  of  chemifty,  for  inflance, 
L we  are  as  yet  unceitain  with  refpedl  to  the  phenomena  thcin- 
felves,  which  are  to  be  the  I’ubjeXs  of  this  dilcuifion.  The  com- 
pofition  of  bodies  mull  be  fully  underflood  before  we  begin  to 
(peak  of  the  forces  which  unite  their  particles,  or  fpeculate 
about  their  modes  of  aXion.  As  long  as  water  was  confidered 
' a3  an  element,  we  were  ignorant  of  the  forces  inherent  in  its 
particles  ; we  are  perhaps  Hill  ignorant  of  this  ; but  we  now 
know  that  they  are  extremely  different  from  what  we  formerly 
fuppofedthem  to  be.  It  is  but  in  a very  few,  if  in  any,  cafes  of 
chemical  combination,  that  we  even  know  what  are  the  ingre- 
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dients  : till  we  know  this,  it  is  too  foon  to  fpeculate  about 
their  mode  of  union.  Our  ignorance  in  the  real  events  in  the 
animal  and  vegetable  economy  is  Hill  greater.  Our  firft  talk 
therefore  is  to  proceed,  as  we  are  now  doing,  in  the  accurate  ' 
examination  and  claffification  of  the  phenomena  themfelves-  and 
without  attempting  to  bring  them  within  the  pale  of  mathema- 
tical philofophy,  by  attempting  what  are  called  mechanical 
explanations,  let  us  give  up  the  confi  deration  of  thefe  hidden 
operations,  and  augment  to  the  utmoft  our  lift  of  fecondary 
laws  of  vifible  but  remote  connexions.  All  the  mechanical  fpe- 
culations  of  the  honourable  Robert  Boyle  about  the  fenfible 
qualities  of  things  are  now  forgotten  ; but  his  chemical  expe- 
riments preferve  all  their  value,  and  are  frequently  referred  to. 
The  fame  may  be  faid  of  the  fagacious  Dr.  Hales,  whole  fanci- 
ful notions  of  internal  conflicts,  and  collifions,  and  vibrations, 
derogate  nothing  from  the  value  of  the  curious  faXs  which 
, he  has  eftabliftied  both  in  the  animal  and  vegetable  economy. 

This  diftinXion  in  the  nature  of  the  phenomena,  and  this 
difference  in  the  nature  of  the  knowledge  which  is  to  be  ac- 
quired, and  the  means  which  are  to  be  employed  for  the  fuc- 
cefsful  profecution  of  thefe  two  branches  of  general  phyfies, 
has  occafioned  aftill  farther  reflriXion  (at  lead  in  Britain)  of  the 
term  natural  philosophy.  It  is  particularly  applied  to  the 
ftudy  of  the  phenomena  of  the  firft  clafs,  while  thofe  of  the  fecond 
have  produced  the  fclences  of  chemistry  and  physiology. 

Natural  philofophy  and  chemiflry  have  generally  been  made 
particular  inftitutions  in  our  feminaries  of  learning,  but  phyfi- 
ology has  more  commonly  been  taught  in  conjunXion  with 
anatomy,  medicine,  and  botany. 

The  phenomena  of  the  firft  clafs  have  been  ufually  called 
mechanical,  in  order  to  dillinguifti  them  from  thole  obferved 
in  the  operations  of  chemiftry,  and  in  the  animal  and  vegetable 
economy;  and  the  explanations  which  have  been  attempted  of 
fome  of  the  laft,  by  applying  the  laws  obferved  in  the  pheno- 
mena of  the  firft  clafs,  have  been  called  mechanical  explanations . 

As  this  .firft  clafs  is  evidently  but  a part  of  general  phyfies, 
there  is  fome  impropriety  in  giving  the  name  natural  philofophy 
to  a courfe  of  doXrines  which  is  confined  to  thefe  alone.  In- 
deed at  the  firft  inftitution  of  univerfities,  the  leXurss  given  in 
ihe  Scbola  Phyfica  were  much  more  extenfive,  comprehending 
almoft  all  the  phenomena  of  the  material  world  : but  as  all  arts 
and  fciences  have  improved  moll  where  the  labour  has  been 
moft  divided,  it  was  found  more  conducive  to  the  advancement 
of  knowledge  that  feparate  inftitutions  fbould  be  founded  far  the 
ftudies  of  natural  hiftory,  chemiftry,  phyfiology,  &'  ; and 
thus  the  phenomena,  purely  mechanical,  and  a few  others  in 
magnetifm,  eleXricity,  and  optics,  which  either  were  fufeep- 
tible  of  mathematical  treatment,  or  had  little  connexion  with 
the  ftudies  of  chemiftry  and  phyfiology,  were  left  to  the  care 
of  the  profefl'or  of  natural  philofophy. 

As  the  terms  chemiflry  and  phyfiology  have  been  applied  to 
two  very  important  branches  of  general  phyfies,  we  think  that 
a more  l'pecific  or  charaXeriftic  name  might  be  appropriated  to 
the  other,  and  that  it  might  very  properly  be  termed  Mecha- 
nical Philosophy. 

It  only  remains  to  make  a few  obfervations  on  the  diftinXive 
means  of  profccuting  thefe  (Indies  with  fuccefs,  and  to  point 
out  fome  of  the  advantages  which  may  reafonably  be  expedled 
from  a careful  profecution  of  them  : and  as  the  fecond  branch 
has  been  fully  treated  under  the  leveral  articles  ot  Chemistry, 
Physiology,  &c.  we  fhall  coniine  ourfelves  to  what  is. ufually 
called  Natural  Philosophy. 

Mechanical  Philosophy  may,  in  conformity  with  the 
foregoing  obfervations,  be  defined,  “ the  ftudy  of  the  lenliblc 
motions  of  the  bodies  of  the  univerfe,  and  ot  their  aXions 
producing  fenfible  motions,  with  the  view  to  dilcover  their 
caules,  to  explain  fubordinate  phenomena,  and  to  improve  art.” 
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The  principle  upon  which  nil  philofophical  difcuflion  pro- 
ceeds is,  that  every  change  which  we  'obferve  in  the  condition  of 
things  is'  conjidercdly  us  as  an  effedi,  indicating  the  agency,  cha- 
radierifng  the  kind,  and  me af tiring  the  degree  of  its  caufe. 

In  the  language  of  mechanical  philofophy,  the  caufe  of  any 
change  of  motion  is  called  a moving  or  changing  Force. 

The  difquifitions  of  natural  philofophy  mull  therefore  begin 
with  the  confideration  of  motion,  carefully  noticing  every  af- 
feftion  or  quality  of  it,  fo  as  to  eftablith  marks  and  meafures 
of  every  change  of  which  it  is  fufceptible  ; for  thefe  are  the 
only  marks  and  meafures  of  the  changing  forces.  'This  being 
done,  it  only  remains  to  apply  them  to  the  motions  which  we 
obferve  in  the  univerfe. 

From  the  general  principle  of  philofophical  difcutlion  already 
mentioned,  there  tiow  direflly  two  axioms. 

1 . Every  body  perfeveres  in  a fate  of  ref  or  of  uniform  redli- 
lineal  motion,  unlefs  affeBed  by  fome  moving  foree. 

2.  Every  change  of  motion  is  in  the  diredtibn  and  in  the  degree 
of  the  force  impreffed. 

■ Thefe  are  ufually  called  the  Laws  of  , Motion.  They  are 
more  properly  laws  of  human  judgment,  with  refpeft  to  mo- 
tion. Perhaps  they  are  necelfary  truths,  unlefs  it  be  alleged 
that  the  general  principle,  of  which  they  are  necefl’ary  confe- 
> quences,  is  itfelf  a contingent  though  univerfal  truth. 

By  thefe  two  axioms,  applied  in  abf  radio  to  every  variety  of 
motion,  we  eltablith  a fyftem  of  general  doctrines  concerning 
motions,  according  as  they  are  Ample  or  compounded,  accele- 
rated, .retarded,  rectilineal,  curvilineal,  in  Angle  bodies;  or  in 
fyllems  of  connected  bodies;  and  we  obtain  correfponding 
charaCteriltics  and  meafures  of  accelerating  or  retarding  forces, 
centripetal  or  centrifugal,  Ample  or  compound.  " , 

We  have  an  illuftrious  example  of  this  abftraCt  fyftem  of 
motion  and  moving  forces  in  the  ftrft  book  uf  Sir  Jfaac  New- 
ton’s Mathematical  Principles  of  Natural  Philofophy.  Euler’s 
Mecbanica  five  Scientia  Motus,  Herman's  Phoronomia  five  de 
Veribus  Corporuin , and  D’Alembert’s  Traite  de  Dynamique,  are 
alfo  excellent  works  of  the  fame  kind.-  In  this  abftraCt  fyftem 
no  regard  is  paid  to  the  cafual  differences  of  moving  forces,  or 
the  fources  from  which  they  arile.  It  is  enough  to«haraCterife 
a double  accelerating  force,  for  inftance,  that  it  produces  a 
double  acceleration.  It  may  be  a weight,  a ftream  of  water, 
the  preffure  of  a man  ; and  the  force,  of  .which  it  is, laid  to  be 
double,  may  be  the  attraction  of  a magnet,  a current  of  air,  or  . 
the  aCtion  of  a ftpring. 

Having  eftablilhed  thefe  general  doCtrines,  the  philofopher 
now  applies  them  to  the  general  phenomena  of  the  uni-verfe, 
in  order  to  difeover  the  nature  of  the  forces  which  really  exift, 
and  the  laws  by  which  their  operations  are  regulated,  and  to 
explain  interefting  but  fubordinate  phenomena.  This  is  the 
chief  buftnefs  of  the  mechanical  philofopher ; and  it  may  with 
lome  propriety  be  called  the  mechanical  hiflory  of  nature. 

Some  method  mult  be  followed  in  this  hiltory  of  mechanical 
nature.  The  phenomena  muft  be  claffed  by  means  of  their  re- 
femblances,  which  infer  a refemblance  in  their  caufes,  and  thefe 
clafl’es  muft  be  arranged  according  to  fome  principle.  We  have 
ieen  no  method  which  appears  to  us  lefs  exceptionable  than,the 
following.- 

The  principle  of  arrangement  is  the  generality  of  the  phe- 
nomena ; and  the  propriety  of  adopting  this  principle  arifes 
from  the  probability  which  it  gives  us  of  more  readily  dif- 
covering  the  moft  general  actuating  forces,  whofe  agency  Is 
indicated  in  all  other  phenomena  of  lefs  extent ; and  there- 
fore fhould  be  previoufly  jdifcujTed,  that  we  may  deteCl  the  dif- 
criminating  eircumftances  which  ferve  to  charafterife  the  fub- 
ordinate phenomena,  and  are  thus  the  marks  of  the  diftinguifti- 
uig  and  inferior  natural  powers. 

The  moft  general  of  all  phenomena  is  the  curvilineal  motion 
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of  bodies  in  free  fpace  ; it  is  obferved  through  the  whole  extent 
of  the  folar  fyftem.  . 

The  mechanical  hiftory  of  nature  begins  therefore  with  aftro- 
notny.  Here,  from  the  general  phenomena  of  the  planetary 
motions,  is  evinced  lhe.fa.dl  of  the  mutual  deflection  of  every 
body  towards  every  other  body,  and  this  in  the  inverfe  pro- 
portion of  the  fquares  of  the  diftance,  and  the  direCt  proportion 
of  the  quantity  of  matter.  This  is  the  fail  of  universal 
gravitation,  indicating  the  agency,  and  meafuring  the  in- 
tenftty,  of  the  univerfal  force  of  mutual  gravity. 

Having  eftablilhed  this  as  an  univerfal  faft,  the  natural  phi- 
lofypher  proceeds  to  point  out  all  the  particular  fa£ts  which  are 
comprehended  under  it,  and  whofe  peculiarities  charafterife  the 
different  movements  of  the  folar  fyftem.  That  is,  in  the  lan- 
guage of  philofophy,  he  gives  a theory  or  explanation  of  the 
fubordinate  phenomena  ; the  elliptical  motieiis  of  the  planets 
and  comets,  their  mutual  difturbances  ; the  lunar  irregularities; 
the  oblate  figure  of  the  planets  ; the  nutation  of  the  earth’s 
axis ; the  precifion  of  the  equinoxes  ; and  the  phenomena  ot 
the  tides  andjrade-winds  : and  he  concludes  with  the  theory  ot 
the  parabolic  motion  of  bodies  projected  on  the  furface  of  this 
globe,  and  the  motion  of  pendulums. 

As  he  goes  along,  he  takes,  notice  of  the  applications  which 
may  be  made  to  the  art's  of  life  of  the  various' doctrines  which 
are  fucccffively  eftablilhed  ; fuch  as  chronology,  allronomical 
calculation,  dialling,  navigation,  gunnery,  and  the  meafurin^ 
of  time. 

If  a fquare  parcel  of  fand  be  lying  on  the,  table,  and  the 
finger  be  applied  to  any  part  of  it  to  pufli  it  along  the  table, 
that  part  is  removed  where  you  will,  but  the  reft  remains  in  its 
place  ; but  if  it  is  a piece  of  fand-llone  of  the  fame  materials 
and  Ihape,  and  the  finger  is  applied  as  before,  the  whole  is 
moved  ; the  other  parts  'accompany  the  part  impelled  by  the 
finger  in  all  its  motions. 

From  the  moan’s  accompanying  the  earth  in'all  its  motions 
round  the  fun,  we  infer  a moving  force  which  connedts  the 
moon  and  earth.  In  like  manner,  we  muft  conclude  that  a 
moving  force  connects  the  particles  of  the  ftone ; for  we  give 
the  name  force  to  every  thing  which  produces  motion  : we  call 
it  the  force  of  cohesion  ; a term  which,  like  gravitation,  ex- 
prefies  merely  a fa6t. 

This  ieems  to  be  the  next  phenomenon  of  the  univerfe  in 
point  of  extent. 

Having,  from  the  general  phenomenon,  eftablilhed  the  ex- 
iftence  of  this  force,  the  philofopher  proceeds  to  afeertain  the 
laws  by  which  its  exertions  are  regulated  ; which  is  the  afeer- 
taining  its  diftimftive  nature  and  properties.  This  he  does  in  the 
lame  way  that  he  afeertained  the  nature  of  planetary  gravita- 
tion, viz.  by  obferving  more  particularly  the  various  phenomena. 

Here  is  opened  a molt  extenfive  and  varied  field  of  obfer- 
vation,  in  which  it  muft  be  acknowledged  that  very  little  re- 
gular and  marked  progrels  has  been  made.  The  variety  in  the 
phenomena,  and  the  confequent  variety  in  the  nature  of  the 
connecting  forces,  appear  as  yet  inconceivably  great ; and  there 
leems  little  probability  of  our  being  able  to  dete£t  in. them  all 
any  famenefs,  combined  with  the  other  diftinguifhing  circum- 
ftances,  as  we  have  done  in  the  cafe  of  gravity.  Yet  we  ftiould 
not  defpair.  Bofcovich  ha?  Ihown,  in  the  moft  unexception- 
able manner,  that  although  we  ftiall  fuppofe  that  every  atom  of 
matter  is  endued  with  a perfectly  fitnilar  force,  aCting  in  a cer- 
tain determined  ratio  of  the  fmall  and  imperceptible  diftances  at 
which  the  particles  of  matter  are  arranged  with  refpeCt  to  each 
other,  the  external  or  fenfible  appearances  may,  and  muft, 
have  all  that  variety  which  we  obferve.  He  alfo  thows  very  di- 
ftinCfly  how,  from  the  operation  of  this  force,  muft  arife  fome 
of  the  moft  general  and  important  phenomena  which  chara&tcr- 
ife  the  different  forms  of  tangible  bodies. 
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We  obferve  the  chief  varieties  of  the  a&ion  of,  this  cor- 
puscular force  on  the  bodies  which  we  denominate  hard,foflt, 
Jo/id,  fluid,  ’vaporous , brittle,  duHile , elajlic.  We  fee  intta rices 
where  the  parts  of  bodies  avoid  each  other,  and  require  external 
force  to  keep  them  together,  or  at  certain  fnvall  diftances  from 
each  other.  This  is  familiar  in  air-,  vapours,  and  all  compreflible 
and  eladic  bodies. 

This,  is  evidently  a mod  curious  and  interelling  fubjeCh  of 
invettigation.  On  the  nature  and  action  of  thefe  corpufcular 
forces  depend  the  drength  or  firmnefs  of  folids,  their  elallicity, 
their  power  of  communicating  motion,  the  preflure,  and  mo- 
tion, and  impulfe  of  fluids  ; nay,  on  the  fame  a&ions  depend 
all  the  chemical  and  phyliologicat  phenomena  of  expanfion,  fu- 
fion,  congelation,  vaporifation,  condenfation,  folution,  preci- 
pitation, ahforption,  fecretion,  fermentation,  and  animal  and 
vegetable  conco&ion  and  aflimilation. 

Out  of  this  immenfe  flore  of  phenomena,  this  inexhaudible 
fund  of  employment  for  our  powers  of  invedigation,  the  na- 
tural philofopher  feleCls  tbofe  which  lead  dire&ly  to  the  pro- 
duction or  modification  of  fenfible  motion. 

He  will  therefore  confider, 

i.  The  communication  of  motion  among  detached  and  free 
bodies,  edablifhing  the  laws  of  impulfe  or  collifion.  This  has 
always  been  confidered  as  the  elementary  doCtrine  of  mechanical 
philofophy,  and  as  the  mail  familiar  fadt  obferved  in  the  material 
world  ; and  in  all  ages  philofophers  have  been  anxious  to  reduce 
all  aCtions  of  bodies  on  each  other  to  impulfe,  and  have  never 
thought  a phenomenon  completely  explained  or  accounted  for 
till  it  has  been  fhown  to  be  a cafe  of  impulfe.  This  it  is  which 
has  given  rife  to  the  hypothefes  of  vortices,  ethers,  magnetic 
and  eleCtric  fluids,  animal  fpirits,  and  a multitude  of  fancied 
intermediums  between  the  lenfible  mailers  of  matter,  which 
are  faid  in  common  language  to  aft  cyi  each  other.  A heavy 
body  is  fuppofed  to  fall,  becaule  it  is  impelled  by  a dream  of 
an  invifible  fluid  moving  according  to  certain  conditions  luited 
to  the  cafe.  The  filings  of  iron  are  fuppofed  to  be  arranged 
round  a magnet,  by  means  of  a fiream  of  magnetic  fluid 
iffuing  from  one  pole,  circulating  perpetually  round  the  mag- 
net, and  entering  at  the  other  pole,  in  the  lame  manner 
as  we  obferve  the  flofe-grals  arranged  by  the  current  of  a brook. 

But  the  philofopher  who  has  begun  the  mechanical  lludy  of 
nature  by  the  abftrabl  dadlrines  of  dynamics,  and  made  its  firtl 
application  to  the  celedial  phenomena,  and  who  has  attended 
carefully  to  the  many  analogies  between  the  phenomena  of  gravi- 
tation and  cohefion,  will  be  at  lead  ready  to  entertain  very  differ- 
ent notions  of  this  matter.  He  will  be  fo  far/rom  thinking  that 
the  production  of  motion  by  impulfe  is  the  mod  familiar  fail 
in  nature,  that  he  will  acknowledge  it  to  be  comparatively  very 
rare ; nay,  there  are  lorne  appearances  in  the  faCts  which  are 
ufually  confidered  as  indances  of  impulfion,  '*hich  will  lead 
him  to  doubt,  and  almoft  to  deny,  that  there  has  ever  been  ob- 
ferved an  indance  of  one  body  -putting  another  in  motion  by 
coming  into  abfolute  contaCt  with  it,  and  llriking  it ; and  he 
will  be  difpofed  to  think  that  the  production  of  motion  in  this 
cafe  is  precifely  fimilar  to  what  we  obferve  when  we  gently 
pulh  one  floating  magnet  towards  another,  with  their  limiiar 
poles  fronting  each  other.  There  will  be  the  fame  prodnfition 
of  motion  in  the  one  and  diminution  of  it  in  the  other,  and 
Jthe  fame  uniform  motion  of  the  common  centre  of  gravity  : 
and,  in  this  cafe  of  the  magnets,  he  fees  completely  the  necef- 
fity  of  a law  of  motion,  which  is  not  an  axiom,  but  is  obferved 
through  the  whole  of  nature,  and  which  receives  no  expla- 
nation from  any  hypothefis  of  an  intervening  fluid,  but  is  even 
totally  inconfident  with  them.  We  mean,  “ that  every  action 
of  one  body  on  another  is  accompanied  by  an  equal  and  oppofite 
aftion  of  that  other  on  the  fird.”  This  is  ulually  called  the 
equality  of  aftion  and  reaction : it  is  not  intuitive,  but  it  is 
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univerfal;  and  it  is  a neceflary  eonfequrncc'of  the  perfect  fimi- 
larity  of  the  corpufcular  forces  of  the  lame  kinds  of  matter. 
This  general  fact,  unaccountable  on  the  hypothefis  of  impelling 
fluids,  is  confidered  in  the  planetary  motions  as  the  unequivocal 
indication  of  the  famenefs  of  that  gravity  which  regulates  them 
all.  The  rules  of  good  reafoning  fhould  make  us  draw  the 
fame  conclulion  here;  that  the  particles  of  tangible  matter  are 
connected  by  equal  and  mutual  forces,  which  are  the  immediate 
caufes  of  all  their  fenfible  aCtiofra,  and  that  thefe  forces,  like 
gravitation,  vary  with  every  change  of  didance  and  fihiation. 

The  laws  of  collifion  and  impulfion  being  now  edablifhed, 
either  as  original  fails  or  as  confequences  of  the  agency  of  equal 
and  mutual  force  which  conneCt  the  particles  of  matter,  the 
philofopher  confiders, 

2.  The  production  of  motion  by  the  intervention  of  folid 

bodies,  where,  by  reafon  of  the  cohefion  of  matter,  lome  of  the 
motions  are  necetfarily  confined  to  certain  determinate  paths  or 
direilions.  This  is  the  cafe  in  all  motions  round  fixed  points 
or  axes,  or  along  planes  or  curves  which  are  oblique  to  the  aftion 
of  the  forpes.  * > 

This  part  of  the  dudy  contains  the  theory  of  machines, 
pointing  out  the  principles  on  which  their  energy  depends,  and 
confequently  furnidiing  maxims  for  their  condruCtion  and  im- 
provement. But  thefe  oblervations  do  not  complete  the  difeuf- 
fion  of  the  mechanifm  of  folid  bodies  : they  are  not  only  folid 
and  inert,  but  they  are  al'fo  heavy  ; therefore  the  aClion  of  gra- 
vity mud  be  combined  with  the  confequences  of  folidity.  This 
will  lead  to  difeuffions  about  the  centre  of  gravity,  the  theory 
and  condruCtion  of  arches  and  roofs,  the  principles  of  dability 
and  equilibrium,  the  attitudes  of  animals,  and  many  particu- 
lars of  this  kind. 

3.  The  philofopher  will  now  turn  his  attention  to  another 
form,  in  which  tangible  matter  exhibits  many  intereding  phe- 
nomena, viz.  fluidity.  The  fird  thing  to  be  attended  to 
here  is,  iVbat  is  that  particular  for  fa  of  exiflcnce  ? What  is  the 
precife  phenomenon  which  charafterifes  fluidity  ? What  is  the 
definition  of  a fiuid  ? This  is  by  no  means  an  eafy  quedion,  and 
confiderable  objeClions  may  be  dated  againd  any  definition  that 
has  been  given  of  it.  Sir  Ifaac  Newton  fays,  that  a fluid  is  a 
body  vjbofe  particles  yield  to  the  flmallefl  imprejjton,  and  by  fo 
yielding  are  eafily  moved  among  tbeihf elves . It  may  bevdoubted 
whether  this  be  ludiciently  precife  ; what  is  meant  by  the  fmallcjl 
imprcjfton  ? and  what  is  eafily  moving  ? Is  there  any  precife 
degree  of  imprefiion  to  which  they  do  not  yield  ; and  do  they 
oppofe  any  refifianee  to  motion  ? And  a dFonger  objeClion  may 
be  made.  It  is  not  clear  that  a body  fo  conliituted  will  exhibit 
all  the  appearances  which  a body  acknowledged  to  be  fluid  does 
really  exhibit.  Euler  offers  fome  very  plaufible  reafons  for 
doubting  whether  it  will  account  for  the  horizontal  furtace,  and 
the  complete  propagation  tff  prelfure  through  the  fluid  in  every 
direClion  ; and  therefore  prefers  feleCling  this  Ufl  phenomenon, 
the  propagation  of  preffure  qu/iqua-verfum,  as  the  charafteritiic 
of  fluidity,  becaufe  a body  having  this  contlitution  (on  whatever 
circumllances  it  may  depend)  will  have  every  other  obferved 
property  of  a fluid.  But  this  definition  is  hardly  fimple  or  per- 
fpicuous  enough  ; and  we  think  that  the  objeClions  againd 
Newton’s  more  fimple  and  intelligible  definition  are  not  un- 
anfweiable.  Bofcovich  defines  a fluid  to  be,  a body  whofe  par- 
ticles exert  the  fame  mutual  forces  in  all  directions-,  and'fhows, 
that  fuch  particles  mud  be  indifferent,  as  to  any  petition  with 
refpeCt  to  each  other.  If  no  external  force  aCt  on  them,  they 
will  remain  in  every  pofition,  and  will  have  no  tendency  to  ar- 
range themfelves  in  one  pofition  rather  than  another  j differing 
in  this  refpeCt  from  the  particles  of  folid,  or  foft,  or  vifeid 
bodies;  which  require  fome  force  to  change  their  relpeCtive  po- 
rtions, and  which  recover  thefe  pofitions  again  when  but  gently 
dillurbed.  tie  illudrates  this  diltiutUon  very  beautifully * by 


PHYSICS. 


36 

comparing  a parcel  of  balls  thrown  on  quickfilver,  and  attra&ing 
each  other  with  a parcel  of  magnets  in  the  fame  fituation.  The 
balls  will  Hick  together,  but  in  any  pofition ; whereas  the  mag^ 
nets  will  always  afteCt  a particular  arrangement. 

When  the'charafteriftie  phenomenon  of  fluidity  has  been  fe- 
ledled,  the  philofopher  proceeds  to  combine  this  property  with 
gravity,  and  eftablillres  the  do£trines  of  hydrostatics,  or  of 
the  preffure  and  equilibrium  of  heavy  fluids,  the  propagation 
of  this  preffure  in  every  dire&ion  ; and  demonflrates  the  horizon- 
tal ity  of  furface  afiumed  by  all  perfect  fluids. 

, Thefe  doctrines  and  principles  enable  us  to  determine  feve- 
ral  very  interefiing  circumftances  refpedting  the  mutual  preffure 
of  folids  and  fluids  on  each  other  ; the  prelfures  exerted  on  the 
bottoms  and  tides  ofveffels  j the  fupport  and  whole  mechanifm 
of  floating  bodies,  See. 

He  then  confiders  how  fluids  will  move  when  their  equilibrium 
of  prelfure  is  deilroyed ; and  elfabiitbes  the  dodtrines  of  hy- 
draulics, containing  all  the  modifications  of  this  motion, 
arifing  from  the  form  of  the  vefl'els,  or  from  the  intenfity  or  di- 
rection of  the  preffure  which  occaflons  it.  And  this  fubjedl  is 
completed  by  the  confideration  of  the  refiftance  which  fluids  op- 
pofe  to  the  motion  of  folid  bodies  through  them,  and  their  im- 
pulfe  on  bodies  oppofed  to  their  adtion. 

Thefe  are  very  important  matters,  being  the  foundations  of 
many  mechanical  arts,  and  furnifhing  us  with  fome  of  our  mod 
convenient  and  efficacious  powers  for  impelling  machines.  They 
are  alfo  of  very  difficult  dif'eumon,  and  are  by  no  means  com- 
pletely invefligated  or  eftabliflied.  Much  remains  yet  to  be 
done  both  for  perfedling  the  theories  and  for  improving  the  arts 
which  depend  on  them. 

It  i§  evident,  that  on  thefe  dodlrines  depend  the  knowledge 
of  the  motions  of  rivers  and  of  waves  ; the  buoyancy,  equili- 
brium, and  liability  of  ffiips  ; the  motion  of  ffiips  through  the 
waters  ; the  adtion  ’of  the  winds  on  the  fails  ; and  the  whole 
arts  of  marine  conftrudtion  and  feamanfhip. 

There  is  another  general  form  of  tangible  matter  which  ex- 
hibits very  different  phenomena,  which  are  alfo  extremely  in- 
terefting  ; we  mean  that  of  vapour.  A vapour  is  a fluid  ; 
and  all  the  vapours  that  we  know  are  heavy  fluids:  they  are 
therefore  fubjedt  to  all  the  laws  of  preffure  and  impulfe,  which 
have  been  confidered  under  the  articles  Hydrostatics  and 
Hydraulics.  But  they  are  fuf'ceptible  of  great  comprcthon 
by  the  adtion  of  external  forces,  and  expand  again  when  thefe 
forces  are  removed.  In  confequence  of  this  cqmprethon  and 
expanfion,  the  general  phenomena  of  fluidity  receive  great  and 
important  modifications  ; and  this  clafs  of  fluids  requires  a par- 
ticular confideration.  As  air  is  a familiar  inftance,  this  branch 
of  mechanical  philofophy  has  been  called  pneumatics. 

Under  this  head  we  conflder  the  preffure  of  the  atmofphere, 
and  its  effects,  both  on  folid  and  fluid  bodies.  It  produces  the 
rife  of  waters  ©r  other  fluids  in  pumps  and  fypbons,  and  gives 
us  the  theory  of  their  conftrudtion  : it  explains  many  curious 
phenomena  of  nature,  fuch  as  the  motions  in  the  atmofphere, 
and  their  connection  with  the  preffure  of  the  air,  and  its  effedt 
on  the  barometer  or  weather-glafs.  Air,  when  in  motion,  is 
called  wind  ; and  it  may  be  employed  to  impel  bodies.  The 
theory  of  its  adtion,  and  ofdts  refiftance  to  moving  bodies,  is 
therefore  to  be  Confidered  in  this  place. 

But  befides  their  motions  of  progreffion,  &c.  fuch  as  we  ob- 
serve in  winds,  rompreflible  or  elaltic  fluids  are  lufccptiblc  of 
what  may  be  termed  internal  mati  n ; a kind  of  undulation, 
where  the  contiguous  parts  are  thrown  into  tremulous  vibra- 
tions in  which  they  are  alternately  condenfed  and  rarefied  ; and 
thefe  undulations  are  propagated  along  the  mafs  of  claftic  fluid, 
' much  in  the  fame  way  in  which  we  obferve  waves  to  fpread  on 
the  furface  of  water.  What  makes  this  an  interefiing  fubjedl  of 
confideration  is,  that  thefe  undulations  are  the  more  ordinary 


caufes  of  found.  A trembling  chord,  or  fpring,  or  bell,  agi- 
tates the  air  adjoining  to  it:  thefe  agitations  are  propagated 
along  the  air,  and  by  its  intervention  agitate  the  organ  of  hear- 
ing. The  mechanifm  of  thefe  undulations  has  been  much 
fludied,  andfurnifhes  a very  beautiful  theory  of  mufical  harmony. 

The  philofopher  examines  the  law  of  comprejfibility  of  air 
and  other  elaflic  fluids;  and  thus  gets  the  knowledge  of  the 
conflitution  of  the  atmofphere,  and  of  the  aCtion  of  thofe  fluids 
when  employed  to  impel  folid  bodies.  Gunpowder  contains  an 
immenfe  quantity  of  permanently  elaflic  air,  which  may  be  fet 
at  liberty  by  inflammation.  When  this  is  done  at  the  bottom 
of  a piece  of  ordnance,  it  will  impel  a ball  along  the  barrel,  and 
difcharge  it  from  the  mu  zzle  iu  the  fame  way  that  an  arrow  is 
impelled  by  a bow.  And  thus  having  difeovered  in  what  degree 
this  air  prefies  in  proportion  to  its  expanfion,  we  difeover  its 
aflion  on  the  ball  through  the  whole  length  of  the  piece,  and 
the  velocity  which  it  will  finally  communicate  to  it.  Here  then 
is  contained  a theory  of  artillery  and  of  mines. 

Chemiflry  teaches  us,  that  moft  bodies  can  be  converted  by 
fire  into  elaflic  fluids,  which  can  be  employed  to  a 61  on  other 
bodies  in  the  way  of  preffure  or  impulfe.  Thus  they  come  under 
the  review  of  the  mechanical  philofopher  ; and  they  have  tie- 
come  interefiing  by  being  employed  as  moving  forces  in  fome 
very  powerful  machines. 

Thefe  difeuthons  will  nearly  exhauft  all  the  general  mechanical 
phenomena.  There  remain  fome  which  are  much  more  limited, 
but  furnifh  very  curious  and  important  fubjeCts  of  inveftt- 
gation. 

The  phenomena  exhibited  between  loadftones  or  magnets  and 
iron  have  long  attrafted  attention  ; and  the  ufe  to  which  the 
polarity  of  theloadflone  has  been  applied,  namely,  the  directing 
the  courfe  of  a (hip  through  the  pathlefs  ocean,  has  rendered 
thefe  phenomena  extremely  interefiing.  They  are  fpecified  by 
the  term  magnetdri.  Confiderable  progrefs  has  been  made  in 
the  arrangement  and  generalization  of  them  ; but  we  have  by 
no  means  been  able  hitherto  to  bring  them  all  under  one  Ample 
faff.  The  attention  has  been  too  much  turned  to  the  difeovery 
of  the . ultimate  caufe  of  magnetifm  ; whereas  we  fhould  have 
rather  employed  our  ingenuity  in  difeovering  all  the  general 
laws,  in  the  fame  manner  as  Kepler  and  Newton  did  with  re- 
fpeCt  to  the  celeftial  phenomena,  without  troubling  themfelves 
with  the  caufe  of  gravitation.  Dr.  Gilbert  of  Colchefter  was  the 
fh  ft_who  confidered  the  magnetical  phenomena  in  the  truly  phi- 
lofophical  manner ; and  his  treatife  De  Magneto,  may  be  con- 
fidered as  the  firft  and  one  of  the  moft  perfeCt -fpeci  mens  of  the 
Baconian  or  induCtive  logic.  It  is  indeed  an  excellent  per- 
formance ; and  when  we  confider  its  date,  1 580,  it  is  a wonder.  - 
iEpinus’s  Tantamen  Theories  Magnctifmi  is  a moft  valuable 
work,  and  contains  all  the  knowledge  which  we  have  as  yet  of 
the  fubjeCt, 

There  is  another  clafa  of  mechanical  phenomena  which  has  a 
confiderable  affinity  with  the  magnetical ; we  mean  the  pheno- 
mena called  electrical.  Certain  bodies,  when  rubbed  or 
otherwife  treated,  attraCt  and  repel  other  bodies,  and  occafion  a 
great  variety  of  fenfible  motions  in  the  neighbouring  bodies. 
Philofophers  have  paid  much  attention  to  thefe  appearances  of 
late  years,  and  eftabliflied  many  general  laws  concerning  them. 
But  we  have  not  been  more  fuccefsful  in  bringing  them  all  under 
the  fail,  and  thus  e ft abli thing  a complete  theory  of  them,  than 
in  the  cafe  of  magnetilm.  Franklin  and  iEpinus  are  the  au- 
thors who  have  been  moll  fuccefsful  in  this  relpeCt.  Dr. 
Franklin  in  particular  has  acquired  great  celebrity  by  his  moft 
fugacious  comparifon  of  the  phenomena  ; which  has  enabled  him 
to  eftablifh  a few  general  la\ys,  almoft  as  precile  as  thofe  of 
Kepler,  and  of  equally  extenfive  influence.  His  difeovery  too 
of  the  identity- of  thunder  and  electricity  has  given  an  im- 
portance and  dignity  to  the  whole  fubjeCt. 
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There  ar«  many  phenomena  of  eledricity  which  cannot  be 
called  mechanical,  and  arc  of  the  mod  curious  and  interefting 
kind.  As  thcfe  have  little  connexion  with  any  of  the  other 
great  branches  of  phyfical  fcience,  they  have  generally  been  con- 
lidered  in  treatifes  of  natural  philofophy  ; and  along  with  in- 
quiries into  the  original  caufe  of  electricity  in  general,  continue 
to  engage  much  of  our  attention. 

The  appearances  which  are  prefented  to  us  bv  our  fenfe  of 
feeing  form  another  clafs,  which  have  always  been  confidered  as 
Shaking  a branch  of  natural  philofophy  in  ail  femin-aries  of  learn- 
ing. It  does  not,  however,  obvioufly  appear,  that  they  are 
mechanical  phenomena.  The  intimate  nature  of  light  is  liill  a 
■ fecret.-  Fortunately  it  is  not  neceffary  to  be  known  to  give  us 
a very  perfect  theory  of  the  chief  phenomena.  The  general 
laws  of  optics  are  fo  few/,  fo  fimple,  and  fo  precife,  that  our 
theories  are  perhaps  more  perfedl  here  than  in  any  other  branch 
of  phyfics ; 'but  thefe  theories  are  as  yet  far  removed  from  the 
rank  of  primary  fails.  Many  unknown  events  happen  before 
the  phenomenon  comes  under  the  hands  of  the  ordinary  optician, 
fo  as  to  become  the  lubjeds  of  the  fimple  laws  of  refleilion  and 
tefradion.  It  may  even  be  doubted,  and  has  been  doubled, 
whether  the  phenomena  of  optics  are  cafes  of  body  in  motion  ; 
whether  all  the  lines  which  the  optician  draws  are  any  thing  but 
the  directions-  along  which  certain  qualities  are  exerted.  The 
fide  of  a ball  which  is  next  the  candle  may  be  bright  and 
the  other  fide  dark,  juft  as  the  fidd  of  a ball  which  is  next  the 
eledrical  globe  is  minus  atid  the  other  fide  plus-,  and  all  this 
without  any  intervening  medium.  Apparition  or  vifibility  may 
be  a quality  of  a body,  depending  on  the  proximity  and 
pofition  of  another  body,  without  any  thing  between  them, 
juft  as  weight  is  ; and  this  body  may  be  cognizable  by  our  fa- 
culty of  feeing  alone,  juft  as  the  preffure  of  a heavy  body  is  by 
our  feeling  alone. 

The  firft  thing  which  made  it  probable  that  mechanical  phi- 
lofophy had  any  thing  to  do  with  the  phenomena  of  optics,  was 
the  difcovery  of  Mr.  Roemer,  “ that  apparition  was  not  inftan- 
taneous  j”  that  fome  time  el apfed  between  the  illumination  of  a 
body  and  its  being  feen  at  a distance.  Fie  difcovered,  that  it 
was  not  till  40  minutes  after  the  fun  illuminated  one  of  Jupi- 
ter's fatellites  that  it  was  feen  by  an  inhabitant  of  this  globe.  If 
therefore  a fun  were  juft  created,  it  would  be  40  minutes  before 
Jupiter  would  be  illumined  by  him,  and  200  before  the  Georgian 
planet  would  be  illuminated.  Here  then  is  motion.  It  is 
therefore  highly  probable  that  there  is  fomething  moved  ; but  it 
is  (till  doubted  whether  this  fomething,  which  we  call  light, 
is  a matter  emitted  from  the  iliining  body,  and  moving  with 
great  velocity,  and  ading  on  and  affeded  by  other  bodies,  in 
the  various  phenomena  of  optics  ; or  whether  it  is  a certain 
Jlatc  of  a medium  which  is  thus  propagated,  as  we  fee  that 
waves  are  propagated  along  the  furface  of  water,  or  fonorous 
undulations  through  the  mafs  of  air,  while  che  water  or  air  it- 
felf  is  hardly  moved  out  of  its  place.  Either  of  thefe  luppoli-^ 
tions  makes  optics  a legitimate  branch  of  mechanical  philolo- 
phy  ; and  it  is  the  philosopher's  bufinefs  to  examine  both  by  the 
received  laws  of  motion,  and  fee  which  of  them  gives  con- 
fequences  which  tally  with  the  phenomena.  This  has  been 
done  ; and  we  imagine  that  a complete  incompatibility  has 
been  demonftrated  between  the  confequences  of  the  undulations 
of  an  elaftic  medium,  and  the  phenomena  of  optics  ; while  the 
confequences  of  the  other  or  vulgar  notion  on  this  fubjed  are 
perfcdly  confident  with  mechanical  laws.  There  are  fome 
things  In  this  hypothefis  very  far  beyond  our  power  to  conceive 
diftimflly  ; but  they  are  all  fimilar  in  this  refpedt  to  many  lads 
acknowledged  by  all ; and  there  is  no  phenomenon  that  is  in- 
confiftent  with  the  legitimate  confequences  of  the  hypothefis. 
This  gives  it  great  probability  ; and  this  probability  is  confirmed 
by  many  chemical  fails,  and  by  fails  in  the  vegetable  cecono* 
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my,  which  give  ftrorig  and  almoft  undeniable  indications  of  light 
being  a body  capable  of  3 chemical  union  with  ihe  other  ingre. 
dients  of  fublunary.  bodies,  and  of  -being  afterwards  fet  at  li- 
berty under  its  own  form,  as  the  caufe  or  medium  of  vifion. 

Eut  thefe  arc  queftions  fimilar  to  thofe  about  the.  caufe  of 
gravity,  and  totally  nnneceflary  for  cftabliftring  a complete 
theory  of  the  optical  phenomena,  for  explaining  the  nature  of 
vifion,  the  effects  of  optical  inftrunvents,  the  caufe  of  colours, 
the  phenomena  of  the  rainbow,  halos  and  peri  heliums,  &c.  Ik  c. 
&-c.  Only  all  this  theory  is  unconneded  with  the  principles  called 
mechanical. 

Such  is  the  field  of  obfervalion  to  the  mechanical  pbilofopher 
of  the  prefer  day.  We  may  hope  to  extend  it,  and  by  degrees 
apply  its  dodrines  even  to  the  unfeen  motions  which  take  place 
in  chemiftry  and  phyfiology.  Rut  we  muft,  in  the  .firft  place, 
perfed  our  knowledge  and  defeription  of  the  fenfible  motions 
and  adions  of  bodies.  Thofe  of  fluids  (fill  demand  much  invef- 
tigation  ; qnd  till  thefe  are  thoroughly  underftood,  it  is  not 
time  to  attempt  penetrating  further  into  the  recelfes  of  na- 
ture. . 

In  the  profecution  of  this  ftudy,  it  is  found  that  every  change 
which  can  be  obferved  in  the  ftate  of  a body,  with  refped  to 
motion  by  the  adion  of  another  body,  is  accompanied  by  an 
equal  and  oppofite  change  in  the  ftate  of  that  other  body. 
Thus,  in  the  phenomena  of  gravitation,  it  is  obferved  that  the 
defledions  of  the  fun  and  planets  are  mutual.  The  fame  thing 
is  obferved  in  the  adions  of  magnets  on  each  other  and  on  iron  ; 
it  is  alfo  obferved  in  the  attractions  and  repulfions  of  eledrical 
bodies  ; and  it  alfo  obtains  in  all  the  phenomena  of  impulfe 
and  of  corporeal  preflure.  It  is  therefore  an  univerfal  law  of 
motion,  that  acl'-on  is  always  equal  and  oppejite  to  readhon  : but 
this  muft  be  confidered  merely  as  a matter  of  fad,  a contingent 
law  of  nature,  like  that  of  gravitation.  The  contrary  is  per- 
fedly  conceivable,  and  involves  no  contradidion.  That  this  is 
fo,  is  evident  from  the  proceedings  of  philofophers,  who  in 
every  new  cafe  make  it  their  bufinefs  to  difeover  by  experiraent- 
whether  this  law  was  obfen’ed  or  not.  >It  was  among  the  laflr 
difeoveries  made  by  Sir  Ifaac  Newton  in  his  examination  of  the 
celeftial  motions.  This  being  the  cafe,  it  ftiould  never  be  a f- 
fumed  as  a principle  of  reafoning  till  its  operation  has  been  af- 
certained  by  obfervation.  It  has  been  owing  to  this  improper 
procedure  that  much  falfe  reafoning  has  been  introduced  intb 
mechanical  philofophy,  and  particularly  into  the  theory  of  im- 
pulfion  or  the  communication  of  motion  by  impulfe.  In  confi- 
dering  this  fubjed,  a term  has  been  introduced  which  has  oc— 
calloned  much  wrangling  and  mifconception  ; we  mean  the 
term  inertia.  It  ferves  indeed  to  abbreviate  language,  but 
it  has  often  milled  the  judgnynt..  When  ufed  with  cautious 
attention  to  every  circumflance,  it  exprefles  nothing  but  the 
neceflity  of  a caufe  to  the  produdion  of  any  effed  : but  it  is 
generally  ufed  as  expreffmg  a quality  inherent  in  matter,  by 
which  it  rejijls  any  change  of  ftate,  or  by  which  it  maintains 
its  prefent  ftate.  Matter  is  faid  to  be  inert ; and  as  every  tiling 
which  changes  the  motion  of  a body  is  called  a force,  and  as  this 
inertia  of  A is  luppofed  to  change  the  motion  of  B,  it  is  called- 

ivysrtnx ; and  yet  matter  is  faid-  to  be  indifferent  as  to  mo- 
tion or  reft,  and  to  be  inadive.  Thefe  are  lu rely  very  incon- 
gruous expreflions.  This  obfeure  difeourfe  has  arifen  from  the 
poverty  of  all  languages,  which  are  deficient  in  original  terms, 
and  therefore  employ  figurative  ones.  Force,  adion,  refiflance, 
are  all  appropriated  terms  related  to  our  own  exertions;  and  fomer 
refemblance  between  the  external  effeds  of  thefe  exertions  and. 
the  effeds  of  the  conneding  qualities  of  natural  bodies  has  made 
us  ufe  them  in  our  difquifitions  on  thefe  fuhjede.  And  as  wo 
are  confcious  that,  in  order  to  prevent  our  being  pufhed  by  an- 
other from  our  place,  we  mull  refill  exerting  force;  and  that  our 
refiflance  it.  the  rcal'on  why  th*  other  man  has  not  accomplilhed* 
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his  purpofe,  we  fay,  that  the  qulefeent  tody  refills  being  put  in 
motion,  and  that  its  inertia  is  difcovered  by  the  diminution  made 
in  the  motidn  of  the  impelling  body : and  upon  the  authority 
of  this  vis  inertics  as  a firft  principle,  the  phenomena  of  um- 
pulfion  are  explained,  and  the  law  of  equal  action  and  readlion 
ns  cftabl idled. 

Rut  all  this  procedure  is  in  contradiction  to  the  rules  of  in- 
ductive logic  j and  the  obfcurity  and  condition  which  have  arifen 
from  this  original  mifconception,  the  confcquent  incongruity  of 
language,  and  the  aukward  attempts  that  have  been  made  to 
botch  and  accommodate  it  to  the  real  date  of  things,  have  occa- 
sioned a difpute,  and  the  only  difpute  in  natural  philofophy 
which  has  not  yet  been  fettled,  and  never  can  be  fettled,  while 
fuch  mileonceptions  are  allowed  to  remain. 

If  the  word  inertia  be  taken  as  exprelfing,  not  a quality  of 
matter,  but  a law  of  human  judgment  refpedling  matter,  as  ex- 
prettiug  our  necetlity  of  inferring  the  agency  of  a moving  force 
whenever  we  oblervea  change  of  motion,  all  difficulties  will  va- 
nilh,  and  the  equality  of  adtion  and  readtion  will  be  inferred,  as 
it  fhould  be,  from  the  phenomena  of  collifion.  There  will  be 
in  tarred  a vis  infita  corpori  impellent  's,  not  qud  moventi,  but  qua 
corporl ; and  this  inference  will  carry  us  through  all  the  mylte- 
ries  of  corporeal  adtion,  as  it  conduced  Sir  Ifaac  Newton  in  his 
grand  relearches. 

Let  us  juft  confider  how  we  reafon  in  a A B 

new  cafe.  Let  A and  B be  two  magnets  [ | [ I 

fattened  on  the  ends  of  t wo  long  wooden 
laths  AE,  BF,  which  turn  horizontally  on 
pivots  C,  D,  like  com  pats- needles,  with 
their  north  poles  fronting  each  other,  1 z 
inches  apart  ; and  let  A be  puflied  towards 
B,  fo  that  it  would  move  uniformly  with 
the  velocity  of  two  inches  in  a l'econd.  The 
phenomena  which  have  been  ohferved  are  as  C | D 

follow  : A will  gradually" dyninith  its  velo- 


city ; 


and  when  it  has  advanced  about  nine 


inches,  will  ltop  completely.  B,  in  the 
mean  time,  will  gradually  acquire  motion  ; 
and  when  it  has  advanced  about  nine  inches, 
will  have  a velocity  of  about  two  inches  per 
Jfecond,  with  which  it  will  continue  to  move  E 
uniformly.  Now  what  is  inferred  from 
tbefe  phenomena  ? Becaufe  the  motion  of  A is  gradually  re- 
tarded, we  infer  that  a retarding  force,  that  is,  a force  in  the 
direction  PA  has  adted  on  it.  And  fince  this  would  not  have 
happened  if  B had  not  been  there,  and  always  happens  when  B 
is  there,  we  infer  that  B is  either  its  caufe  or  the  occation  of  its 
adtion.  The  vulgar  fay  that  B repels  A ; fo  fay  the  dynamifts. 
The  abettors  of  inviftble  fluids  fay,  that  a ftream  of  fluid  iftuing 
from  B impels  A in  the  oppofite  diredtion.  All  naturalitis 
agree  in  faying,  that  an  adtive  force  connected  with  B has  de- 
ltroyed  the  motion  of  A,  and  contider  this  curious  phenomenon 
as  the  indication  and  charadteriftic  of  a difeovery.  The  fame 
inference  is  made  from  the  motion  produced  in  13  : it  is  conti- 
dered  by  all  as  effedted  by  a force  exerted  or  occafioned  by  the 
prefence  of  A;  and  thedynamilts  and  the  vulgar  fay  that  A re- 
peh  B.  And  both  parties  conclude,  from  the  equal  changes 
made  on  both  bodies,  that  the  changing  forces  are  equal  : here 
acknowledging,  that  they  obferve  an  equality  of  adtion  and  re- 
action ; and  they  add  this  to  the  other  inftances  of  the  extent  of 
this  law  of  motion. 

All  this  while  no  one  thinks  of  the  inertia  or  inadfivity  of 
B,  but,  on  the  contrary,  conclude  this  to  be  a curious  inllance 
of  its  adtivity  ; and  moll  people  conclude  that  both  bodies 
carry  about  with  them  a vis  infita  both  when  at  reft  and  when 
in  motion. 

If  other  phenomena  give  unqueftionable  evidence  that,  in  or- 


dinary collifions,  there  is  the  fame  changes  of  motion,  produced 
without  mathematical  contact,  the  fame  inferences  mult  be 
drawn  ; and  a fcrupulous  naturalift  will  doubt  whether  contact 
fhould  make  any  change  in  our  reafonings  on  the  fubjedt,  and, 
whether  adtual  contadt  ever  has  been  or  can  be  obferved.  He 
will  alfo  be  convinced,  that  while  this  is  the  general,  or  perhaps 
univerfal,  procefs  of  nature  in  producing  motion  by  impulfe,  all 
explanations  of  the  adtion  of  bodies  e difanti,  by  the  interven- 
tion of  ethers  and  other  in vitible  fluids,  are  nothing  but  multi- 
plying the  difficulties  j for  in  place  of  one  fadt,  the  approach 
one  magnet  (for  inftance)  to  another,  they  fubftitute  millions  of 
unfeen  impulfes,  each  of  which  equally  needs  an  explanation. 
And  if  this  fluid  be  fuppofed  to  produce  its  effijdtsby  any  pecu- 
liarity in  its  conftitution,  as  in  the  cafe  of  Newton’s  elaftic  ether 
propo’ed  by  him  to  explain  gravitation,  .the  hypothefis  fubfti- 
tutes,  in  the  moft  unqualified  manner,  millions  of  fimilar  phe- 
nomena for  the  one  to  be  explained  ; for  there  is  the  fame  want 
of  a fecond  fluid  in  order  to  produce  that  mutual  recefs  of  the 
particles  of  the  ether  which  conftitutes  its  elafticity. 

And  this  leems  to  be  the  limit  to  our  inquiries  into  all  tha 
clalTes  of  natural  phenomena.  We  find  the  mafies  or  the  parti- 
cles of  matter  endued  in  fadt  with  qualities  which  affedt  the 
ftate  of  other  particles  or  mafles,  at  fmaller  or  at  greater  dis- 
tances from  each  other  according  to  certain  general  rules  or 
laws.  This  ultimate  ftep  in  the  conftitution  of  things  is  infcrii- 
table  by  us.  It  is  arrogance  in  the  higheft  degree  for  us  to  fay, 
that  becaufe  we  do  not  comprehend  how  there  is  inherent  in  a 
body  any  quality  by  which  another  body  may  beaftedted  at  any 
diftance  from  it,  therefore  no  luch  quality  is  po/Jible.  It  is  no 
lefs  fo  to  lay,  that  matter  has  no  adlive  property  but  that  of 
moving  other  matter  by  impulfe  ; and  that  becaufe  it  may  be 
fo  moved,  and  alfo  by  the  agency  of  our  own  minds,  there- 
fore, when  it  is  not  moved  by  impulfe,  it  is  moved  by  minds, 
Tire  fame  almighty  fiat  which  brought  a particle  o.f  matter 
into  exiltence  could  bring  thofe  qualities  equally  into  exit!-  * 
ence  ; and  the  how  ill  both  is  equally  beyond  our  comprehenfion 

But,  on  the  other  hand,  we  tnuft  guard  againft  the  incurious 
refting  on  this  confideration  as  a flop  to  further  inquiry.  There 
may  be  f(>ecies  of  matter  polTeired  of  the  mechanical  powers, 
and  which  notwit hftanding  is  not  cognifable  by  our  fenfes.  All 
the  properties  of  matter  are  not  known  to  a perfon  who  is  both 
deal  and  blind;  and  beings  poflefled  of  more  fenfes  may  per- 
ceive matter  where  we  do  not;  and  many  phenomena  may 
really  be  produced  by  the  adtion  of  intervening  matter,  which 
we,  from  indolence  or  from  hafte,  aferibe  to  the  agency  of  in- 
herent forces.  The  indufiry  of  philofophers  has  already  difco- 
vered intermedia  in  fome  cafes.  It  is  now  certain  that  air 
is  the  conveyer  of  found,  and  it  is  alrnoft  certain  that  there  is 
fuch. a thing  as  light.  Let  us  therefore  indulge  conjedtures  cf 
this  kind,  and  examine  the  conjedtures  by  the  received  laws  cf 
motion,  and  reject  them  when  we  find  the  fnialleft  inconfilt- 
ency  ; and  always  keep  in  mind  that  even  the  moft  coincident 
with  the  phenomena  is  ftill  but  a poffibility. 

We  may  conclude  the  whole  of  thefe  obfervations  with  the 
remark,  that  thefe  queftions. about  the  adtivity  or  inadtivity  of 
matter  are  not  phyftcal,  but  metaphyfieal.  Natural  philofophy, 
it  is  true,  commonly  takes  it  for  gi  anted  that  matter  is  wholly 
inadlive ; but  it  is  not  of  any  mopaent  in  pbyfics  whether  this 
opinion  is  true  or  falfe ; whether  rpatter  is  adted  on  according 
to  certain  laws,  or  whether  it  adts  of  itfelf  according  to  the 
fame  laws,  makes  no  dilference  to  the  natural  philofopner.  It 
is  his  bufinels  to  difeover  the  laws  which  really  obtain,  and  to 
apply  thefe  to  the  lolulion  of  fubordinate  phenomena:  but  whe- 
ther thefe  laws  arile  from  the  nature  of  fome  agent  external  to 
matter,  or  whether  matter  itfelf  is  -the  agent,  are  queftions 
which  may  be  .above  his  comprehenfion,  and  do  not  immediately 
concern  his  proper  bufinels. 
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The  account  we  have  now  given  of  natural  philofophy  point3  motions  is  accompanied  by  a (imilar  midake  in  the  caufes.  It  is 
out  to  us  *n  the  plained  manner  the  way  in  which  the  tludy  iinpoflible  to  demonllrate  or  explain  the  gravitation  of  the  pla- 
niuft  be  profecuted,  and  the  helps  which  mud  be  taken  from  nets  to  him  who  is  ignorant  of  the  properties  of  the  eliipfe,  or  the 
other  branches  of  human  knowledge.  theory  of  gunnery  to  him  who  does  not  know  the  parabola. 

The  caufes,  powers,  forces,  or  by  whatever  name  we  choofe  A notion  has  of  late  gained  ground,  that  a man  may  be- 
to  exprefs  them,  which  produce  the  mechanical  phenomena  of  come  a natural  philofopher  without  mathematical  knowledge; 
the  univerfe,  are  notoblerved,  and  are  known  to  us  only  in  the  hut  this  is  entertained  by  none  who  have  any  mathematic* 
phenomena  themfelves.  Our  knowledge  of  the  mechanical  themfclvcs  ; and  furcly  thofe  who  are  ignorant  of  mathematic* 
powers  of  nature  mud  therefore  keep  pace  with  our  knowledge  Ihould  not  be  fudained  as  judges  in  this  matter.  We  need  only 
of  the  motions,  and  indeed  is  nothing  different  from  it.  In  or-  appeal  to  fadff.  It  is  only  in  thofe  parts  of  natural  philofophy 
der  to  difeover  and  determine  the  forces  by  which  the  moon  is  which  have  been  mathematically  treated,  that  the  invtdigation# 
retained  in  her  orbit  round  the  earth,  we  mud  know  her  mo-  have  been  carried  on  with  certainty,  fuccefs,  and  utility.  With- 
tions.  To  a terreftrial  fpebtator  the  appears  to  delcribe  an  out  this  guide,  we  mud  expedt  nothing  but  a fchool-boy’# 
eliipfe,  having  the  earth  in  one  focus  ; but,  in  the  mean  time,  knowledge,  refembling  that  of  the  man  who  takes  up  his  reli- 
the  earth  is  carried  round  the  fun,  and  the  moon’s  real  path,  in  gious  creed  on  the  authority  of  his  pried,  andean  neither  give 
abfolute  fpace,  is  a much  more  complicated  figure.  Till  we  a rcafon  for  what  he  imagines  that  he  believes,  nor  apply  it 
know  this  figure,  and  the  variations  in  the  velocity  with  which  with  confidence  to  any  valuable  purpofe  in  life.  We  may 
it  is  deferibed,  we  know  nothing  of  the  forces  which  abluate  read  and  be  amufed  with  the  trifling  or  vague  wiitings  of  a 
the  moon  in  her  orbit.  NolJet,  a Fergufon,  or  a Priedley  ; but  we  fliall  not  undor- 

When  Newton  fays  that  the  forces  by  which  {he  is  retained  dand  nor  profit  by  the  truths  communicated  by  a Newton,  a 

in  this  elliptical  orbit  are  diredted  to  the  earth,  what  does  he  D’Alembert,  or  de  la  Grange. 

mean  ? Only  this,  that  the  dededlion  from  that  uniform  redli-  Thefe  obfervations,  on  the  other  hand,  fhow  us  the  nature 
. neal  motion  which  fhe  would  otherwife  have  performed  is  al-  of  the  knowledge  which  may  be  acquired,  and  the  rank,  which 
ways  in  this  direction.  In  like  manner,  when  he  fays  that  thefe  natural  philofophy  holds  among  the  fciences. 
forces  are  inverfely  proportionate  to  the  fquares  of  her  didances  Motions  are  the  real  and  only  objedls  of  our  obfervation, 
from  the  earth,  he  only  means  that  the  defledtions  made  in  the  only  fubjects  of  our  difeuflion.  In  motion  is  included  no 
equal  times  in  different  parts  of  her  motion  are  in  this  propor-  ideas  but  thofe  of  fpace  and  time,  the  fubjedls  of  pure  mathe- 
lion.  Thefe  defledlions  are  confidered  as  the  charabteridics  and  matical  difquifition.  As  foon,  therefore,  as  we  have  difeovered 
inea fares  of  the  forces.  We  imagine  that  we  have  made  all  the  fact,  the  motion,  all  our  future  reafonings  about  thisinotion 
plain  when  we  call  this  indicated  caufe  a tendency  to  the  earth  ; are  purely  mathematical,  depending  only  on  the  affedlions  of 
but  we  have  no  notion  of  this  tendency  to  the  earth  different  figure,  number,  and  proportion,  and  mud  carry  along  with 
from  the  approach  itfelf.  This  word  tendency,  lb  fafliionable  them  that  demondration  and  irrefldible  evidence  which  is  the 
among  the  followers  of  Sir  Ifaac  Newton,  is  perverted  from  its  boad  of  that  fcicnce.  To  this  are  vve  indebted  for  that  ac- 
pure  and  original  lenfe.  Tcndre  verfus  Jolem,  is,  in  the  lan-  curacy  which  is  attained,  and  the  progrefs  which  has  been 

guage  of  Rome,  and  alfo  of  Newton,  to  go  towards  the  fun  ; made  in  fotne  branches  of  mechanical  philofophy ; for  when 

but  we  now  ufe  the  words,  tend,  tendency,  tofignify,  not  the  ap-  the  motions  are  didintily  and  minutely  underltood,  and  then 
■preach,  but  the  cauft  of  tin’s  approach.  And  when  cajled  upon  confidered  only  as  mathematical  quantities,  independent  of  ail 
to  (peak  dill  plainer,  we  delert  the  fafe  p3ths  of  plain  language,  phylical  confiderations,  and  we  proceed  according  to  the  jud 
and  we  exprefs  ourfelves  by  metaphor  ; fpeaking  of  nifits,  cojia-  rules  of  mathematical  reafoning,  we  need  not  fear  any  intricacy 
tun  fefe  mutuo  acccdcnde,  vis  centripeta^  kc.  When  thefe  expref-  of  combination  or  multiplicity  of  deps ; we  are  certain  that 
Rons  have  become  familiar,  the  original  fenfe  of  the  word  is  for-  truth  will  accompany  us,  even  though  we  do  not  alsvays  attend 
gotten,  and  we  take  it  for  granted  that  the  words  never  had  to  A:,  and  will  emerge  in  our  final  propofit  ion,  in  the  fame  mau- 
anotlier  meaning  ; and  this  metaphor,  fprung  from  the  poverty  ner  as  we  fee  happen  in  a long  and  intricate  algebraic  analyfis. 
of  language,  becomes  a fruitful  lob  roe  of  mi  (conception  and  Mechanical  philofophy,  therefore,  which  is  cultivated  in  this 
midake.  The  only  way  to  fecure  Ourfelves  agamd  luch  mydi-  way,  is  not  a fyftem  of  probable  opinions,  hut  a dijcipl'ma  ar- 
eal notions  as  are  introduced  by  thefe  means  into  philofophy,  is  cut  ala,  a demonflrative  fciencc.  To  poflefs  it,  however,  in 
to  have  recourle  to  the  way  in  which  we  acquire  the  knowledge  this  form,  requires  conliderable  preparation.  The  mere  ele- 
of  thefe  fancied  powers ; and  then  we  fee  that  their  names  are  ments  of  geometry  and  algebra  are  by  no  means  fudicient.  New- 
only  names  for  phenomena,  and  that  univerfal  gravitation  is  only  ton  could  not  have  proceeded  fme  “ fua  metthefi facem  prefe- 
an  univerfal  mutual  approach  among  the  parts  of  the  folar  {ydem.  rente  and,  in  creating  a new  fcience  of  phyfics,  he  was  ob« 
There  is  one  cafe  in  which  we  fondly  imagine  that  we  know  liged  to  fearch  for  and  difeover  a new  fource  of  mathematical 
the  caufe  independent  of  the  effebl,  and  that  we  could  have  pre-  knowledge.  It  Ts  to  be  lamented  that  the  taile  for  the  mathe- 
difteri.  the  phenomenon  a priori ; we  mean  the  cale  of  impulfe  : matical  fciences  has  fo  prod igiou fly  declined  in  this  counthy  of 

and  hence  it  is  that  we  are  lb  prone  to  reduce  every  thing  to  late  years;  and  that  Britain,  which  formerly  took  the  lead  in 
cafes  of  iinpuHion,  and  that  we  have  fallen  upon  all  thefe  fub-  natural  philofophy,  flrould  now'  be  the  country  where  they  arc 
terfuges  of  ethers  and  other  fuhtile  fluids.  But  we  might  have  lead  cultivated.  Few  among  us  know  more  than  a few' ek- 
laved  ourfelves  all  this  trouble  ; for  after  having,  by  much  falle  mental  y doctrines  of  equilibrium  ; while,  on  the  continent,  wc 
reafoning  and  gratuitous  atfumptions,  fhown  that  the  phenome-  find  many  authors  who  cultivate  the  Newtonian  philofophy 
non  in  quedion  might  have  been  produced  by  impulfe,  we  are  no  with  great  afliduity  and  fuccefs,  and  whofe  writings  are  con- 
nearer  our  purpole,  becaule  that  property  by  which  matter  in  fulled  as  the  fountains  of  knowledge  by  all  our  countrymen 
motion  puts  other  matter  in  motion,  is  known  to  us  only  by  who  have  occafion  to  employ  the  difcOveries  in  natural  philofo- 
and  in  the  eflFedl.  phy  in  the  arts  of  life.  It  is  to  the  foreign  writers  that  we 

The  fair  and  logical  deduction  from  all  this  is,  that  we  mud  have  recourse  in  our  feminaries,  even  for  elementary  trentifes  ; 
not  exjiebl  any  knowledge  of  the  powers  of  nature,  the  imme-  and  while  the  continent  llasfupplied  us  with  mod  elaborate-and 
diate  caufe9of  the  motions  of  bodies,  but  by  means  pfa  knew-  ulcful  treatifes An  various  articles  in  phyfical  aflronotny,  practical 
ledge  of  the  motions  thcml#lves  ; and  that  every  midake  in  the  mechanics,  hydraulics,  and  optics,  there  has  not  appeared  in  Bra* 
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tain  haTf  a dozen  treatifes  worth  confulting  for  thefc  laft  forty 
years ; and  this  not  with  handing  the  unparalleled  munificence  of 
©ur  prefent  fovereign,  who  has  given  more  liberal  patronage  to 
the  cultivators  of  mathematical  philofophy, and  indeed  offcience 
in  general,  than  any  prince  in  Europe.  The  magnificent  efta- 
blilhments  of  Louis  XIV.  originated  from  his  infatiable  am- 
bition and  defire  of  univerfal  influence,  directed  by  the  faga- 
cious  Colbert.  And  his  patronage  being  exerted  according  to 
a regular  plan  in  the  ellabliihment  of  penlioned  academics,  and 
in  procuring  the  combined  efforts  of  the  m Jl  eminent  of  all 
countries,  his  exertions  made  a conl’picuous  figure,  and  filled 
all  Europe  with1  his  eulogifts.  But  all  this  was  done  without 
the  fmalleft  felf-denial,  or  retrenchment  of  his  qwn  pleafures, 
the  expenfes  being  furnifhed  out  of  the  public  Revenues  of  a 
great  and  opprefitd  nation  ; whereas  the  voyages  of  difeovery, 
the  expenfive  oblervations  and  geodetical  operations  in  Britain, 
and  the  numberlefe  unheard-of  penfions  and  encouragements 
given  to  men  of  fcience  and  activity,  were  all  furnifhed  out  of 
the  private  eftateof  our  excellent  fovereign,  who  feems  to  de- 
light in  repaying,  by  every  feryice  in  his  power,  the  attach- 
ment of  a loyal  and  happy  nation.  It  is  therefore  devoutly 
to  be  wifhed,  that  his  patriotic  efforts  were  properly  feconded 
by  thofe  whom  they  are  intended  to  ferve,  and  that  the  taffe 
for  the  mathematical  fciences  may  again  turn  the  eyes  of  Eu- 
rope to  this  country  for  inftrudlion  and  improvement.  The 
prefent  feems  a moil  favourable  era,  while  the  amazing  ad- 
vances in  manufactures  of  every  kind  feem  to  call  aloud  for  the 
afllftance  of  the  philofopher.  What  pleafure  would  it  have 
given  to  Newton  or  Halley  to  have  feconded  the  ingenious  ef- 
forts of  a Watt,  a Boulton,  a Smeaton,  an  Arkwright,  a Dol- 
lond ! and  how  mortifying  is  it  to  fee  them  indebted  to  the 
fervices  of  a Belidor,  a Boffiit,  a Clairaut,  a Bofcovich  ! 

We  hope  to  be  pardoned  for  this  digreffion,  and  return  to 
our  fubjedl.  s 

It  appears  from  what  has  been  Laid,  that  mechanical  philo- 
fophy  is  almoft  wholly  a mathematical  ftudy,  and  that  it  is  to 
be  fuccefsfully  profecuted  only  under  this  form  : but  in  our 
endeavours  to  initiate  the  beginner,  it  will  be  often  found 
to  require  more  fteadinefs  of  thought  than  can  generally  be  ex- 
pedted  for  keepihg  the  mind  engaged  in  fuch  abftraft  fpecu- 
lations.  The  objedt  prefented  to  the  mind  is  not  readily  ap- 
prehended with  that  vivacity  which  is  neceflary  for  enabling 
us  to  reafon  upon  it  with  clearnefs  and  fteadinefs,  and  it  would 
be  very  deffrable  to  have  fome  means  of  rendering  the  concep- 
tion more  eafy,  and  the  attVntiop  more  lively.  This  may  be 
done  by  exhibiting  to  the  eye  an  experiment,  which,  though 
but  a Angle  fact,  gives  us  a fenfible  objedt  of  perception,  which 
we  can  contemplate  and  remember  with  much  more  fteadinefs 
than  any  mere  creature  of  the  imagination.  We  could,  by  an 
accurate  d'efeription,  give  fuch  a conception  of  a room  that 
the  hearer  ihould  perfectly  comprehend  our  narration  of  any 
occurrence  in  it : but  one  moment’s  glance  at  the  room  would 
be  infinitely  better.  It  is  ufual  therefore  to  employ  experi- 
ments to  affift  the  imagination  of  the  beginner,  and  rnoft  courfes 
®f  natural  philofophy  are  accompanied  by  a feries  of  fuch  ex- 
periments. Such  experiments,  connected  by  a flight  train  of 
argumentative  difeourfe,  may  even  ferve  to  give  a notion  of 
the  general  dodtrines  fufficient  for  an  elegant  amufement,  and 
even  tending  to  excite  curiofity,  and  engage  in  a ferious  profe- 
cution  of  the  ftudy.  Such  are  the  ufual  courfes  which  go  by 
the  name  of  experimental  philofophy  : but  this  is  & great  mis- 
application of  the  term  ; fuch  courfes  are  little  more  than  j7- 
iujiratiom  of  known  doftrines  by  experiments. 

' Experimental  Philosophy  is  the  inveftigation  of  ge- 
neral laws,  as  yet  unknown,  by  experiment ; and  it  has  been 
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obferved,  under  the  article  Phi losophy,  that  thim's  the  moft 
infallible  (and  indeed  the  foie)  way  of  arriving  at  the  know- 
ledge of  them.  This  is  the  Novum  Organum  Scientiarum 
ftrongly  recommended  by  Lord  Bacon,  'it  was  new  in  his 
time,  though  not  altogether  without  example;  for  it  is  the 
procedure  of  nature,  and  is  followed  whenever  curiofity  is  ex- 
cited. There  was  even  extant  in  his  time  a very  beautiful  ex- 
ample of  this  method,  viz.  the  Treatife  of  the  Loadftone,  by 
Dr.  Gilbert  of  Colchefter ; a work  which  has  hardly  been  ex- 
celled. by  any,  and  which,  when  we  coniider  its  date,  about 
the  year  1580,  is  really  a wonderful  performance. 

The  molt  pci  fed!  model  of  this  method  is  the  Optics  of  Sir 
Ifaac  Newton.  Dr.  Black’s  Eflayon  Magnefia  is  another  very 
perfect;  example.  Dr.  Franklin’s  Theory  of  Eledtiicity  is  ano- 
ther example  of  great  merit.  That  the  inveftigation  is  not 
complete,  nor  the  conclufions  certain,  is  notan  objection.  The 
method  is  without  fault ; and  a proper  direction  is  given  to 
the  mind  for  the  experiments  which  are  Hill  neceflary  forefta- 
blifhing  the  general  laws.  ✓ 

It  were  much  to  be  wiftied  that  fome  perfon  of  talents  and 
of  extenfive  knowledge  would  give  a treatife  on  the  method  of 
inquiry  by  experiment.  Although  many  beautiful  and  fuc- 
cefsful  examples  have  been  given  as  particular  branches  of  in- 
quiry, we  have  but  too  many  inftances  of  very  inaccurate  aqd 
inconclufive  inveftigations.  Experiments  ntade  at  random,  al- 
moft without  a view,  ferve  but  little  to  advance  our  know- 
ledge. They  are  like  Ihapelefs  lumps  of  (lone,  merely  de- 
tached from  the  rock,  but  ft  ill  wanting  the  fkiil  of  the  builder 
to  feledt  them  for  the  different  purpofes  which  they  may 
chance  to  ferve  ; while  well-contrived  experiments  are  blocks 
cut  out  by  a fkilful  workman.,  according  as  the  quarry  could 
furnifh  them,  and  of  forms  fuited  to  certain  determined  ufes  in 
the  future  edifice.  Every  little  feries  of  experiments  by  Margraff 
terminates  in  a general  jaw,  while  hardly  any  general  conclufion 
can  be  drawn  from  the  numberk-fs  experiments  of  Pott.  Lord 
Bacon  has  written  much  on  this  fubjedt,  and  with  great  judg- 
ment andacutenefs  of  diftindiion  ; but  he  has  exceeded  in  this, 
and  has  fatigued  his  readers  by  his  numerous  rules;  and  there 
is  in  all  his  philofopbical  works,  and  particularly  in  this,  a 
quaintnefs  and  affedtation  that  greatly  obfeure  his  meaning,  £p 
that  this  moil  valuable  part  of  his  writings  is  very  little  read. 

A formidable  objedtion  has  been  made  to  this  method  of 
inquiry.  Since  a phyfical  law  is  only  the  exprefiion  of  a gene- 
ral fadt,  and  is  eftabliihed  only  in  confequence  of  our  having 
obferved  a fimilarity  in  a great  number  of  particular  fadts  ; and 
fince  the  great  rule  of  indudtive  logic  is  to  give  the  law  no  greater 
extent  than  the  indndtion  on  which  it  is  founded — how  comes  it 
that  a few  experiments  mull  be  received  as  the  foundation  of  a 
general  inference  ? This  has  been  anfwered  in  very  general  terms 
in  the  article  Philosophy.  But  it  will  be  of  life  to  confider 
the  fubjedt  a little  more  particularly.  Our  obfervations  on  this 
fubjedt  are  taken  from  the  difiertation  on  evidence  byDr.Camp- 
bell  in  his  Philofophy  of  Rhetoric. 

An  attentive  confideration  of  the  objedts  around  us  will 
inform  us  that  they  are  generally  of  a complicated  nature,  not 
only  as  con  filling  of  a complication  of  thofe  qualities  of  things 
called  accidents,  fuch  as  gravity,  mobility,  colour,  figure,  fo- 
lidity,  which  are  common  to  all  bodies  ; but  alfo  as  confiding 
of  a mixture  of  a variety  of  fubftances,  very  different  in  their 
nature  and  properties;  and  each  of  thefc  is  perhaps  compounded 
of  ingredients  more  fimple. 

Moreover,  the  farther  we  advance  in  the-knowledgc  of  na- 
ture, we  find  the  more  reafon  to  be  convinced  of  her  con- 
ftancy  in  all  her  operations.  Like  caufes  have  always  produced 
like  effedls,  and  like  effedts  have  always  been  preceded  by  like 
caufes.  inconftancy  fometimes  appeals  in  Nature’s  works  at 
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JirJl  fight  ; but  a more  refined  experience  fhoivs  us  that  this  is 
but  an  apppearance,  and  that  there  is  no  iucunihmcy  : and  we 
■explain  it  to  our  farisfadion  in  this  way. 

Molt  of  the  objects  being  of  a complicated  nature,  we  find, 
on  an  accurate  ferutiny,  that  the  effeds  aferibed  to  their^ought 
often  to  be  folely  aferibed  to  one  or  more  of  thefe  component 
parts,  while  the  others  either  do  not  contribute  to  them,  or 
hinder  their  production;  and  the  variety  of  nature  iaffo  great, 
that  hardly  any  two  individuals  ol  the  lame  fpecies  are  in 
every  refpect  like  any  other.  On  all  thefe  accounts  we  exped 
•diffimilitudcs  in  the  phenomena  accompanying  perfectly  fimilar 
treatment  of  different  iubjeds  of  the  fame  kind;  but  we  find, 
that  whenever  we  can  be  alfured  that  the  two  lubliances 
are  perfectly  alike,  the  phenomena  arifing  from  fimilar  treat’ 
ment  are  the  fame  : and  long  and  extenlive  obfervation  teaches 
us,  that  there  are  certain  circumltances'  which  infure  us  in  the 
perfect  limiiarity  of  conftitution  of  fome  things.  Whenever 
we  oblerve  the  effed  of  any  natural  agent  on  one,  and  but  one, 

. of  thefe,  we  invariably  exped  that  the  fame  will  be  produced 
on  any  other. 

Should  a botanift  meet  with  a plant  new  to  him,  and  obferve 
that  it  has  feven  mwnopetalouS  flowers,  he  will  conclude  with 
the  utmoll  confidence  that  every  plant  of  this  fpecies  will 
have  monopetalous  flowers ; but  he  will  not  fuppofe  that  it 
will  have  feven,  and  no  more  than  (even,  flowers.  Now  thefe 
two  fads  feem  to  have  no  difference  to* warrant  fuch  a diffe- 
rence in  the  conclufion  ; which  may  therefore  feem  capricious, 
lince  there  is  but  one  example  of  both. 

But  it. is  not  from  this  example  only  that  he  draws  the  con- 
cluiion.  Had  he  never  before  taken  notice  of  any  plant,  he 
would  not  have  reafoned  at  all  from  thefe  remarks.  But  hjs 
' mind  runs  immediately  from  this  unknown  fpecies  to  all  the 
known  fpecies  of  this  genus,  and  to  all  the  genera  of  the  fame 
-order  ; and  having  experienced  in  the  figure  of  the  flower  an 
uniformity  in  every  fpecies,  genus,  and  order,  which  admits 
* no  exception,  but,  in  the  number  of  flowers,  a variety  as 
Boundlefs  as  are  the  circumstances  of  foil,  climate,  age,  and 
culture,  he  learns  to  mark  the  difference,  and  draws  theabove- 
mentioncd-conclufiona.  Thus  we  learn  that  perfeft. uniformity 
is  not  to  be  expeded  in  any  inftance  whatever,  becaufe  in  no 
inftance  is  the  Simplicity  of  conftitution  fufficiently  great  to 
give  us  affurance  of  perfed  uniformity  in  the  circumflances  of 
the  cafe;  and  the  utmoft  that  our  experience  can  teach  us  is 
a quick  diferimiuation  of  thofe  circumltances  which  produce 
the  occaiional  varieties. 

The  nearer  that  our  Invelligations  carry  us  to  the  knowledge 
of  elementary  natures,  the  more  are  we  convinced  by  general 
experience  of  the  uniformity  of  the  operations  of  real  elements ; 
and  although  it  may  perhaps  be  impoffible  for  us  ever  to  arrive 
at  the  knowledge  of  the  limpleft  elements  of  any  body,  yet 
when  any  thing  appears  Ample,  or  rather  fo  exactly  uniform, 
■as  that  we  have  invariably  obferved  it  to  produce  fimilar  effeds 
on  difeovering  any  nenv  efted  of  this  fubftance,  we  conclude, 
from  a general  experience  of  the  efficient,  a like  conltancy  in 
the  energy  as  to  the  reft.  Fire  confumes  wood,  melts  lead, 
and  hardens  clay.  In  thefe  inftances  it  ads  uniformly,  but 
-not  in  thefe  only.  We  have  always  found,  that  whatever  of 
any  fpecies  is  confumed  by  it  in  one  inftance,  has  been  con- 
firmed by  it  on  trial  at  any  time.  If  therefore  a trial  be  made 
for  the  firtl  time  of  its  influence  on  any  particular  fubftance, 
he  who  makes  it  is  warranted  to  conclude  that  the  effed,  what- 
ever it  may  be,  is  a faithful  reprefentative  of  its  effeds  on  this 
fubftance  in  all  pad  and  future  .ages.  This  conclufion  is  not 
founded  on  this  Angle  inftance,  but  upon  this  inftance  com- 
bined with  the  general  experience  of  the  regularity  ol  this  ele- 
ment in  its  operations. 

This  general  conclufion,  therefore,  drawn  from  one  experi- 

Vol.  VIII. 


5 l C _S.  - - ■'  4j' 

ment,  is  by  no  means  in  oppolition  to  the  great  rule  of  indue* 
tive  logic,  but,  on  the  contrary,  it  is  the  molt  general  and  re- 
fined application  of  it.  General  laws  are  here  the  real  fubject 
oi  conlideration ; and  a law  ftill  more  general,  viz.  that  nature 
is  confiant  in  all  Us  operations,  is  the  inference  which  is  here  ap- 
plied as  a principle  of  explanation  of  a phenomenon  which  is  it- 
felf  a general  law,  viz,  that  nature  is  confiant  in  this  operation. 

The  foundation  of  this  general  inference  from  one  experi- 
ment being  fir  firmly  eilabliflied,  it  is  evident  that  experiments 
mult  be  an  infallible  method  of  attaining  to  the  knowledge  of 
nature  ; and  we  need  only  be  folicitous  that  we  proceed  in  a 
way  agreeable  to  the  great,  rule  of  indudive  logic  ; that  is,  the 
fubjed  mull  be  cleared  of  every  accidental  and  unknown  cir- 
cumftance,  and  put  into  a fituation  that  will  reduce  the  inte- 
refting  circiimftance  to  a ftate  of  the  greateft  poffible  flmplicity. 
Thus  we  may  be  certain  that  the  event  will  be  a faithful  repre- 
lentative  of  every  fimilar  cafe  : and  unlefs  this  be  done  in  the 
preparation,  nothing  can  refult  from  the  moft  numerous  expe- 
riments but  uncertainty  and  miftakes. 

The  account  which  has  been  given  of  mechanical  philofophy 
would  feem  to  indicate  that  experiment  was  not  of  much  uie  in 
the  farther  profecution  of  it.  The  two  laws  of 'motion,  witfi 
the  affiltance  of  mathematics,  feem  fully  adequate  to  the  ex- 
planation of  every  phenomenon ; and  lb  they  are  to  a certain, 
degree.  But  this  degree  is  as  yet  very  limited.  Our  mathe- 
matical knowledge,  great  as  it  is  in  comparifon  with  that  of 
former  times,  is  ftill  infufficient  for  giving  accurate  folutions 
even  of  very  Ample  (comparatively  (peaking)  queftions.  We 
can  tell,  with  the  utmoft  precifion,  what  will  be  the  motions  of 
two  particles  of  matter,  or  twio  bodies,  which  ad  on  each  other 
with  forces  proportioned  to  the  fquarcs  of  the  diftances  inverfe- 
ly ; but  if  we  add  a third  particle,  or  a third  body,  ading  by 
the  fame  law,  the  united  fcience  of  all  Europe  can  only  give  an 
approximation  to  the  folution. 

What  is  to  be  done  then  in  the  cafes  which  come  continually 
before  us,  where  millions  of  particles  are'ading  at  once  on  eac|t 
other  in  every  variety  of  fituation  and  diftance  ? How  (hall  we 
determine,  for  inftance,  the  motion  of  water  through  a pipe  or 
fluice  when  urged  by  a pifton  or  by  its  own  weight  ? what  will 
be  its  velocity  and  diredion  ? It  is  impolfible,  in  the  prefent 
ftate  of  mathematical  knowledge,  to  tell  with  any  precifion  or 
certainty.  And  here  we  mull  have  recourfe  to  experiment. 
But  if  this  be  the  cafe,  muft  the  experiment  be  made  in  every 
poffible  variety  of  fituation,  depth,  figure,  preffure  ? or  is  it 
pollible  to  find  out  any  general  rules,  founded  on  the  general 
laws  of  motion,  and  rationally  deduced  from  them  ? Or,  if 
this  cannot  be  accompliftied,  will  experiment  itfelf  furnifh  any 
general  coincidences  which  lhow  fuch  mutual  dependencies,  that 
we  may  conlider  them  as  indications  of  general  principles, 
though  fubordinate,  complicated,  and.  perhaps  ialcrutabie  ? 
This  can  be  difeovered  by  experiment  alone. 

The -attention  of  philofophers  has  been  direded  to  each  of 
thefe  three  chances,  and  confiderable  progrei's  has  been  made 
in  them  all.  Numerous  experiments  have  been  made,  almoft 
lufficient  to  dired  the  prablice  in  many  important  cafes,  with- 
out the  help  of  any  rule  or  principle  whatever.  But  there  are 
many  cafes,  and  thefe  of  by  far  the  greateft  importance,  fuch 
as  the  motion  of  a Ihip  impelled  by  the  winds,  refilled  by  the 
water,  and  tolled  by  the  waves,  where  diftind  experiments 
cannot  be  made. 

Newton,  Bernoulli,  D’Alembert,  and  others,  have  laboured 
hard  to  deduce  from  the  laws  of  motion  rules  for  determining 
what  may  be  called  the  average  motion  of  water  in  thefe  cir- 
eumftanees,  without  attempting  to  define  the  path  or  motion 
of  any  individual  particle  ; and  they  have  aduallv  deduced 
many  rules  which  have  a great  degree  of  probability.  It  may 
here  be  alkcd,  why  do  you  fay  probability  s'  the  rules,  as  far  as 
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they  go,  ftiould  be  certain.  So  they  are  : they  arc  ftriX  de- 
ductions from  their  premises.  But  the  premilles  are  only  fup- 
pojUions,  of  various  degrees  of  probability,  atTumed  in  order  to 
Amplify  the  circumftances  of  the  cafe,  and  to  give  room  for 
mathematical  realoning;  therefore  thele  deductions,  thefe  rules, 
muft  be  examined  by  experiment.  Some  of  the  fuppofitions  are 
fuch  as  can  hardly  hfe  refufed,  and  the  rules  deduced  from  them 
are  found  to  tally  prt.cif-.ly  with  the  phenomena.  Such  is  this, 
“ that  the  velocities  of  ilfuing  water  in  fimilar  circurnftanccs 
are  in  the  Bib-duplicate  ratio  of  the  prepares.”  And  this  .rule 
gives  a moft  important  and  extenfive  information  to  the  en- 
gineer. Other  fuppofitions  are  more  gratuitous,  and  the  tules 
deduced  from  them  are  lets  coincident  with  the  phenomena. 
The  patient  and  fagacious  Newton  has  repeatedly  failed  in  his 
attempts  to  determine  what  is  the  abfolute  velocity  of  water 
itTuing  from  a hole  in  the  bottom  of  a veffel  when  urged  by  its 
weight  alone,  and  the  attempts  of  the  others  have  hardly  fuc- 
ceeded  better.  Experiment  is  therefore  abfolutely  necdfary 
bn  this  head. 

Thofe  who  have  aimed  at  the  difcovery  of  rules  purely  ex- 
perimental on  this  fubjeX,  have  all'o  been  pretty  iuccefsful ; 
and  the  Chevalier  Buat  has,  from  a comparifon  of  an  immenfe 
variety  of  experiments  made  by  himfelf  and  various  authors, 
deduced  an  empirical  rule,  which  will  not  be  found  to  deviate 
from  truth  above  one  part  in  ten  in  any  cafe  which  has  yet  come 
to  our  knowledge. 

This  inftance  may  ferve  to  (how  the  ufe  of  experiments  in 
mechanical  philofophy.  Jt  is  proper  in  all  cafes  by  way  of 
illuftration;  and  it  is  abfolutely  necellary  in  molt,  either  as  the 
foundation  of  a eharaXeriftic  of  a particular  clafs  of  phenomena, 
or  as  argument  in  fnpport  of  a particular  doCtrine.  Hydrofia- 
tics,  hydraulics,  pneumatics,  magnetifm,  eleXricity,  and  optics, 
can  hardly  be  liudied  in  any  other  way  ; and  they  are  at  pre- 
sent in  an  imperfeCt  date,  and  receiving  continual  improvement 
by  the  labours  of  experimental  philosophers  in  all  quarters  of 
the  world. 

Having  in  the  preceding  paragraphs  given  a pretty  full  enu- 
meration of  the  different  fubjeXs  which  are  to  be  confidered  in 
the  (tudy  of  natural  philofophy,  it  will  not  be  necelfary  to  fpend 
much  time  in  a detail  of  the  advantages  which  may  reafonably 
be  expeXed  from  a fuccefsful  profecution  of  this  ftudy.  It  (lands 
in  no  need  of  panegyric:  its  intimate  connection  with  the  arts 
gives  it  a fnfficient  recommendation  to  the  attention  of  every 
perfon.  It  is  the  foundation  of  many  arts,  and  it  gives  liberal 
afliftance  to  all.  Indebted  to  them  for  its  origin  and  birth,  it 
has  ever  retained  its  filial  attachment,  and  repaid  all  their  fa- 
vours with  the  moft  partial  affeXion. 

To  this  fcience  the  navigator  muft  have  recourfe  for  that 
afhonomical  knowledge  which  enables  him  to  find  his  place  in 
the  tracklefs  ocean  : and  although,  very  lm all  fciaps  of  this 
knowledge  are  lufficient  for  the  mere  pilot,  it  is  necelfary  that 
the  ftudy  be  profecuttd  to  the  utmoft  by  feme  perfons,  that  the 
unlearned  pilot  may  get  that  Icanty  pittance  which  muft  dirett 
his  routine.  rI  he  few  pages  of  tables  of  the  fun’s  declination, 
which  he  ufes  every  day  to  find  his  latitude,  required  the  fuc- 
and  united  labours  of  all  the  aftronomers  of  Europe  to 
make  them  tolerably  exaX:  and  in  order  to  alcertain  nis  lon- 
gitude with  prccifion,  it  required  all  the  genius  of  a Newton  to 
deteX  the  lunar  irregularities,  and  bring  them  within  the  power 
of  the  calculator ; and,  till  this  was  done,  the  refpebtive  pofi- 
tion  of  the  different  parts  of  the  earth  could  not  be  afcertained. 
Vain  would  have  been  the  attempt  to  do  this  by  geodaetical 
furvevs  independent  ,of  aftronomical  obfervation.  It  is  only 
from  the  moft  refined  inrehanies  that  we  can  hope  for  fure  princi- 
ples to  direX  us  in  the  conftruXion  and  management  of  a 
(hip,  the  boaft  of  human  art,  and  the  great  means  of  union 
and  communication  between  the  different  quarters  of  the  globe- 
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A knowledge  of  mechanics  rot  much  inferior  to  this  is 
necelfary  for  enabling  the  arcbiteX  to  execute  forne  of  his 
greateft  works,  fuch  as  the  ereXion  of  domes  and  arches,  which 
depend  on  the  niceft  adjuftment  of  equilibrium.  Without  this 
he  cannot  unite  economy  with  ftrength ; and  his  works  muft 
either  be  cl  unify  maffes  or  dimly  fliells. 

The  ifteXs  of  artillery  cannot  be  underftood  or  fecured  with- 
out the  fame  knowledge. 

The  whole  employment  of  the  engineer,  civil  or  military,  is  a 
continual  application  of  alntoft  every  branch  of  mechanical 
knowledge;  and  while  the  promifes  of  a Smeaton,  a Watt,  a 
Belidor,  may  be  confided  in  a3  if  already  performed,  the 
numberlcfs  failures  and  difappointments  in  the  moft  important 
and  coftly  projects  (how  us  daily  the  ignorance  of  the  pretend- 
ing crowd  of  engineers. 

The  microfcope,  the  fteam- engine,  the  thunder-rod,  are  pre- 
fents  which  the  world  has  received  from  the  natural  philofopher  5 
and  although  the  compafs  and  telefcope  were  the  proiuXions  of 
chance,  they  would  have  been  of  little  fervice  had  they  not  been 
ftudied  and  improved  by  Gilbert,  Halley,  and  Dollond. 

But  it  is  not  in  the  arts  alone  that  the  influence  of  natural 
philofophy  is  perceived  : it  lends  its  aid  to  every  fcience,  and 
in  every  ftudy. 

It  is  often  neceflary  to  have  recourfe  to  the  philofopher  in  dis- 
putes concerning  property  ; and  many  examples  might  be  given 
where  great  injuftice  has  been  the  conlequence  of  the  ignorance 
of  the 'judges.  Knowledge  of  nature  might  have  prevented 
many  difgraceful  condemnations  for  Ibrcery. 

The  hiTtorian  who  is  ignorant  of  natural  philofophy  eafily 
admits  the  miraculous  into  his  narrations,  accompanies  thele 
with  his  refleXions,  draws  confequences  from  them,  and  fills 
his  pages  with  prodigies,  fables,  and  abfurdity. 

It  is  almoft  needlefs  to  fpeak  of  the  advantages  which  will 
accrue  to  the  phyfician  trom  this  ftudy.  So  clofe  is  the  con- 
nexion between  it  and  medicine,  that  our  language  has  given 
but  one  name  to  the  naturalift  and  to  the  medical  philofopher. 
Indeed,  the  whole  of  his  ftudy  is  a clofe  obfervation  of  the  laws 
of  material  nature,  in  order  to  draw  from  them  precepts  to  di- 
rect his  praXice  in  the  noble  art  of  healing.  During  the  im- 
maturity of  general  knowledge,  while  natural  philofophy  was 
the  only  ftudy  which  had  acquired  any  juft  pretenfion  to  cer- 
titude either  in  its  principles  or  method  of  inveliigation,  the 
phyficians  endeavoured  to  bring  the  objeXs  of  their  ltudy  with- 
in its  province,  hoping  by  this  means  to  get  a more  diftinX 
view  of  it  ; and  they  endeavoured  to  explain  the  abftrufe  phe- 
nomena of  the  animal  funXions  by  reducing  them  all  to  mo- 
tions, vibrations,  collifions,  impulfes,  hydroltatic  and  hydrau- 
lic preffiires  and  aXions,  with  which  the  mechanical  philofo- 
phers  were  fo  ardently  occupied  at  that  time.  But  unfortu- 
nately their  acquaintance  with  nature  was  then  very  limited, 
and  they  were  but  little  habituated  to  the  rules  of  juft  reafon- 
ing ; and  their  attempts  to  explain  the  economy  of  animal  life 
by  the  laws  of  mechanics  did  them  but  little  fervice  either  for 
the  knowledge  of  difeafes  or  of  the  methods  of  cure.  The 
- mechanical  theories  of  medicine,  which  had  confiderable  re- 
putation about  the  end  of  laft  century,  were  many  of  them  very 
ingenious,  and  had  an  impofing  appearance  of  fymmetry  and 
connexion  ; but  are  now  forgotten,  having  all  been  formed  on 
the  narrow  fuppofttion  that  matter  was  fubjeX  only  to  me- 
chanical laws. 

But  the  difcovery  of  error  diminiftics  the  chance  of  again 
going  wrong,  efpecially  when  the  caufie  of  error  has  been  dif- 
covered,  and  the  means  pointed  out  of  deteXing  the  miftakes  ; 
and  the  vital  principle  muft  combine  its  influence  with,  or  ope- 
rate on,  the  properties  of  rude  matter.  It  appears  therefore 
evident  that  a knowledge  of  the  mechanical  laws  of  the  material 
world  is  not  only  a convenient,  but  a necelVary,  accompliftnaent 
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te  the  phylietan.  We  are  fully  juftified  in  this  opinion,  by  ob- 
ferving  medical  authors  of  the  prefent  day  introducing  into 
medicine  theories  borrowed  from  mechanical  philofophy,  which 
they  do  not  underftand,  and  which  they  continually  mifapply. 
Appearance  of  realoning  frequently  conceals  the  errors  in  prin- 
ciple, and  leldom  fails  to  miilead. 

But  there  is  no  clals  of  men  to  whom  this  fcience  is  of  more 
fervice  than  to  thofe  who  hold  the  honourable  office  -of  the 
teachers  of  religion.  Their  knowledge  in  their  own  fcience, 
and  their  public  utility,  are  prodigioufly  hurt  by  ignorance  of 
the  general  frame  and  conflitution  of  nature ; and  it  is  much  to 
be  lamented  that  this  fcience  is  fo  generally  neglerted  by  them, 
or  confidered  only  as  an  elegant  accomplifhment : nay,  it  is  too 
frequently  fhunned  as  a dangerous  attainment,  as  likely  to  un- 
hinge their  own  faith,  and  taint  the  minds  of  their  hearers. 
We  hope,  however,  that  few  are  either  fo  feebly  rooted  in  the 
belief  of  the  great  d'ortrines  of  religion  as  to  fear  this,  or  of 
minds  fo  bale  and  corrupted  as  to  adopt  and  inculcate  a belief 
which  they  have  any  fufpicion  of  being  ill-founded.  But  many 
have  a fort  of  horror  at  all  attempts  to  account  for  the  events 
of  nature  by  the  intervention  of  general  caufes,  and  think  this 
procedure  derogatory  to  the  Divine  nature,  and  inconfifterit 
with  the  doctrine  of  his  particular  providence  ; believing,  that 
“ a fparrow  does  not  fall  to  the  ground  without  the  knowledge 
of  our  heavenly  Father.”  Their  limited  conceptions  cannot 
perceive,  that,  in  forming  the  general  law,  the  Great  Artift 
did  at  one  glance  fee  it  in  its  remoteft  and  molt  minute  con- 
fequence,  and  adjuft  the  vaft  aftemblage  fo  as  completely  to 
anlwer  every  purpoie  of  His  providence.  There  never  was  a 
more  eager  inquirer  into  the  laws  of  nature,  or  more  ardent  ad- 
mirer of  its  glorious  Author,  than  the  hon.  Hubert  Boyle. 
This  gentleman  fays,  that  he  will  always  think  more  highly  of 
the  {kill  and  power  of  that  artift  who  (hould  conftrurt  a ma- 
chine, which,  being  once  fet  a-going,  would  of  itlelf  continue 
its  motion  for  ages,  and  from  its  inherent  principles  continue 
to  anlwer  all  the  purpoles  for  which  it  was  firll  contrived,  than 
of  him  whofe  machine  required  the  continual  aid  of  the  hand 
which  firft  conftrurted  it.  It  is  owing  to  great  inattention  that 
this  averfion  to  the  operation  of  fecondary  caufefe  has  any  in- 
fluence on  our  mind.  What  do  we  mean  by  the  introduction 
of  fecondary  caufes  ? How  do  we  infer  the  agency  of  any  caufe 
whatever?  Would  we  ever  have  fuppoied  any  caufe  of  the  ope- 
rations of  nature,  had  they  gone  on  without  any  order  or  re- 
gularity ? Or  would  luch  a chaos  of  events,  any  more  than  a 
chaos  of  exiftences,  have  given  us  any  notion  oi  a forming  and 
directing  hand  ? No  furely.  We  fee  the  hand  of  God  in  the 
regular  and  unvaried  courfeof  nature,  only  becaufe  it  is  regular 
and  unvaried.  The  philofopher  expreftes  this  bv  faying,  that  the 
phenomena  proceed  by  unalterable  laws.  Greatly  miftaken 
therefore  are  they  who  think  that  we  fuperfede  the  exiftence  of 
mind  and  of  providence  when  we  trace  things  to  their  caules. 
A phyfical  law,  being  an  unvaried  fart,  is  an  indication,  and  the 
flrongeft  pollible  indication,  of  an  unerring  mind,  who  is  in- 
capable of  change,  and  mu  ft  do  to-day  what  He  always  did  : 
for  to  change  is  to  deviate  from  what  is  beft.  The  operations 
of  unerring  mind  will  therefore  be  regular  and  invariable. 
Phyfical  laws,  therefore,  or  fecondary  caules,  are  the  bell  proofs 
of  unerring  wifdom.  Such  regularity  of  condurt  is  univerfally 
confidered  as  indications  of  wifdom  among  men.  1 lie  wife  man 
is  known  by  the  conftancy  of  his  condurt,  while  no  man  can  de- 
pend on  the  future  condurt  of  a fool. 

And  what  alloniftiing  evidences  of  wildom  do  we  not  obferve 
in  the  general  laws  of  the  material  world  ! They  will  ever  be 
confidered  by  the  intelligent  philofopher  as  the  molt  glorious 
dilplay  of  inconceivable  wildom,  which  has  been  able,  by  means 
fo  few  and  fo  fnnple,  to  produce  efterts  which  by  their  grandeur 
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aftonilh  our  feeble  underftandings,  and  by  their  inexhfiuftible 
variety  elude  all  potfibility  of  enumeration. 

While  the  teachers  of  religion  remain  ignorant  of  the  beauti- 
ful laws  ot  nature,  the  great  chararteriftics  of  the  wildom  and 
goodnefs  of  the  Almighty  Creator,  their  hearers  are  deprived  of 
much  fublime  pleafure;  God  is  robbed  of  that  praife  which  he 
would  have  received  from  an  enlightened  people  ; and  the  only 
worfliip  he  receives  is  tainted  with  mean  notions  of  his  attri- 
butes, and  groundlefs  fears  of  his  power. 

Let  not  our  minds  be  haunted  with  fear  of  the  pernicious  ef- 
forts of  philofophy,  in  confequence  of  the  dreadful  explofion 
which  the  vanity  of  man  has  lately  made  in  France.  The  ruf- 
fians who  now  rule  in  that  unhappy  country,  through  the  fup- 
port  of  the  licentious  mob  of  Paris,  are  continually  imputing  to 
the  illumination  of  philofophy  the  ardour  which  now  animate^ 
them  in  the  caufe  of  liberty  j and  they  are  continually  faying, 
that  juftice  and  morality  are  the  order  of  the  day.  But  their 
whole  phrafeology  is  equally  a perverfion  of  every  thing  in  lan- 
guage and  in  fentiment.  The  facred  name  of  philofophy  is  as  unfit 
for  their  faithlefs  and  bloody  mouths  as  the  names  of  liberty  or 
virtue,  and  is  equally  mifapplied.  No  wonder  that  religion  fled 
from  the  torch  of  their  philofophy  ; for  their  philofophy  confifts 
exprefsly  in  the  confounding  the  moft  diflinrt  dalles  of  pheno- 
mena and  of  beings,  in  aflimilating  the  heavenly  animating  (park 
within  us  to  a piece  of  rude  matter,  and  in  degrading  man  to 
the  level  of  the  brutes,  and  thus  (hutting  out  his  fairell  prof- 
perts.  It  is  not  by  the  ordinary  dialertics  of  the  theologian 
that  this  facrilegious  confufipn  can  be  rectified  : this  requires  an 
intimate  acquaintance  with  what  is  chararteriftic  of  inind,  and 
what  is  chararteriftic  of  matter,  and  a comprehenfive  view  of 
the  general  laws  which  regulate  the  appearances  in  both  clafles 
of  objerts.  Thus,  and  thus  alone,  will  the  divine  be  able  to 
confute  the  deteltable  fophifms  of  Mirabeau  and  Diderot,  and 
the  other  fui-difant  fages  of  France  ; and  perfuade  their  willing 
hearers  to  “ render  unto  Caefar  the  things  that  are  Caefars,  and 
to  God  the  things  that  are  God’s.” 

But  befides  thefe  advantages  which  accrue  to  different  clafles 
of  men  from  this  lludy,  there  are  fome  efterts  which  are  general 
and  are  too  important  to  be  palled  over  unnoticed. 

That  fpirit  of  di’palfionate  experimental  inquiry  which  has 
fo  greatly  promoted  this  ftudy,  will  carry  with  it,  into  every 
lubjert  of  inquiry,  that  precition  and  that  conftaut  appeal  to 
(art  and  experience  which  Chararterife  it.  And  we  may  ven- 
ture to  aflert,  that  the  fuperior  good  order  and  method  which 
diftinguilh  lome  of  the  later  prodertions  in  other  lciences,  have 
been  in  a great  meafure  owing  to  this  mathematical  fpirit,  the 
fuccefs  of  which  in  natural  philofophy  has  gained  it  credit,  and 
thus  given  it  an  unperceived  influence  evCn  over  thole  who  have 
not  made  it  their  ftudy. 

The  truths  alfo  which  the  naturalift  difoovers  are  fuch  as  do 
not  in  general  affert  the  paflions  of  men,  and  have  therefore  a 
good  chance  of  meeting  with  a candid  reception.  Thofe  whole 
intereft  it  is  to  keep  men  in  political  or  religious  ignorance, 
cannot  eafily  fufpeCt  bad  confequences  from  improvements  in 
this  fcience  ; and  if  they  did,  have  hardly  any  pretext  for 
checking  its  progrels.  And  difeoveries  accuftotn  the  mind  to 
novelty  ; and  it  will  no  longer  be  ftartled  by  any  confequences 
however  contrary  to  common  opinion,  Thus  the  way  is  paved 
fora  rational  and  dilcreet  fcepticilin,  and  a free  inquiry  on  other 
fubjerts.  Experiment,  not  authority,  will  be  confidered  as  the 
left  of  truth  ; and,  under  the  guidance  of  fair  experience,  we  need 
fear  no  ill  as  long  as  the  laws  of  nature  remain  as  they  are. 

Latlly,  fince  it  is  the  bufmefs  of  philofophy  to  deferihe  the 
phenomena  of  nature,  to  dilcovcr  their  caules,  to  trace  the 
connection  and  fubordination  of  thefe  caufes,  and  thus  obtain  a 
view  of  the  whole  conflitution  of  nature 3 it  is  plain  that  it 
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affords  the  lured  path  tor  ariivfog  at  the  knowledge  of  the 
great  caule  of  all,  c5f  God  himteif,  and  for  forming  proper  con- 
ceptions oi  him  and  ot  our  relations  to  him  : notions  infinitely 
more' juit  than  can  ever  be  entertained  by  the  carelefs  ipedfator 
of  his  works.  -Tilings  which  to  this  man  appear  tblitary  and 
detached,  having  no  other  connection  with  the  relt  of  the  uni- 
verle  but  theffiadowy  and  fleeting  relation  of  co-exiftence,  will, 
to  the  diligent  philol'opher,  declare  themlelves  to  be  parts  of  a 
great  and  harmonious  whole,  connected  by  the  general  laws  of 
nature,  and  tending  to  one  grand  and  beneficent  purpofe.  Smch 


a contemplation  is  In  the  higheft  degree  pleafant  and  cheering, 
and  cannot  fail  of  imprclfing  us  with  the  wifli  to  co-operate  in 
this  glorious  plan,  by  afiling  worthy  of  the  place  we  hold  among 
the  works  of  God,  and  with  the  hopes  of  one  day  enjoying  all 
the  fatisfadtion  that  can  arife  from  confcious  worth  and  con- 
fumnlate  knowledge  3 and  this  is  the  worfhip  which  God  will 
approve.  “ This  univerfe  (lays  Boyle)  is  the  magnificent  tem- 
ple of  its  great  Author;  and  man  is  ordained,  by  bis  powers 
and  qualifications,  the  high-prieit-of  nature,  to  celebrate  divine 
lervice  in  this  temple  of  the  univerfe.” 
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PHYSIOGNOMONICS,  among  phyficians,  denote  fuch  hence  the  art  of  reducing  thefe  figns  to  pra&iee  is  termed  plyf- 
iigns  as,  being  taken  from  the  countenance,  l’crve  to  indicate  ognomy. 
the  ftate,  dilpofition,  &c.  both  of  the  body  and  mind  : and 
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IS  a word  formed  fro  pi  the  Greek  pv<ri$  nature,  and  yivwcmM 
I biozu.  It  is  the  name  of  a fcience  which  occupied  much 
-of  the  attention  of  ancient  philofophers,  and  which,  fince  th.e 
revival  of  learning,  has  in  a great  degree  been  difregarded.  Till 
of  late  it  has  feldom  in  modern  times  been  mentioned,  except  in 
conjunction  with  the  exploded  arts  of  magic,  alchymy,  and  ju- 
dicial afirology.  Within  the  two  iaft  centuries,  no  doubt,  the 
•bounds  of  human  knowledge  have  been  greatly  extended  by 
means  of  the  patient  purfuit  offaft  and  experiment,  in  Head  of 
the  hafty  adoption  of  conjecture  and  hypothefis.  We  have 
certainly  difeovered  many  of  the  ancient  fy  Items  to  be  merely 
creatures  of  imagination.  Perhaps,  however,  in  fome  inttances, 
we  have  decided  too  rapidly/and  rejected  real  knowledge,  which 
we  would  have  found  it  tedious  and  troublefome  to  acquire. 
Such  has  been  the  fate  of  the  fcience  of  phyfidgnoitiy ; which 
-certainly  merits  to  be  confidered  in  a light  very  different  from  al- 
chymy and  thole  other  fanciful  lludies  with  which  it  had  acci- 
dentally been  coupled.  The  work  lately  publifhed  by  M.  La- 
vater  on  the  fubjefit  has  indeed  excited  attention,  and  may  per- 
haps tend  to  replace  phyfiognomy  in  that  rank  in  the  circle  of 
the  lciences  to  which  it  feems  to  be  entitled. 

It  does  not  appear  that  theancients  extended  the  compafs  of 
phyfiognomy  beyond  man,  or  at  lead  animated  nature : But 
the  ftudy  of  that  art  was  revived  in  the  middle  ages,  when, 
milled  probably  by  the  comprehenfovenefs  of  the  etymological 
meaning  of  the  word,  or  incited  by  the  prevalent  tatte  for  the 
marvellous,  thofe  who  treated  of  the  fubjeCl  ftretched  the  range 
of  their  fpeculation  far  beyond  the  ancient  limits.  The  exten- 
sion of  the  fignification  of  the  term  was  adopted  univeffally  by 
ihofe  naturalilts  who  admitted  the  theory  of  fignatures  (lee  Sig- 
nature) ; and  phyfiognomy  came  thus  to  mean,  the  know- 
ledge of  the  internal  properties  of  any  corporeal  cxiltence  from 
the  external  appearances.  Joannes  Bap  till  a Porta,  for  inftance, 
•who  was  a phyfiognomift  and  philol'opher  of  confiderable  emi- 
nence, wrote  a treatife  on  the  phyfiognomy  of  plants  (philogno- 
moriica ),  in  which  he  employs  phyfiognomy  as  the  generic 
term.  There  is  a treatile  likewile  Dt  Pbifogftomia  Avium, 
written  we  believe  by  the  fame  perl’on.  In' the  Magia  Pbyfog- 
notnica  ofGnfpar  Schottns,  phyjiognomia  bumana  is  made  afub- 
divijion  of  the  fcience. 

Boyle  too  adopts  the  extenfive  fignification  mentioned,  which 
indeed  feems  to  have  been  at  one  time  the  ufual  acceptation  of 
the  word. 


They’ll  find  i’  the  phyfiognomies 

O'  tlj'  planets  all  men’s  deltinies.  Hudjbras. 

At  prefent  phyfiognomy  feems  to  mean  no  more  than  “ a know- 
ledge of  the  moral  character  and  extent  of  intellectual  powers 
of  human  beings,  from  their  external  appearance  and  manners." 
In  the  Berlin  Trarifafitions  for  the  years  1769  and  1770  there 
appears  a long  controverlial  difculfiqn  on  the  fubjeCtof  the  defi- 
nition of  phyfiognomy  between  M.  Pernetty  and  M.  Le  Cat, 
two  modern  authors  of  fome.  note.  Pernetty  contends,  that  all 
knowledge  whatever  is  phyfiognomy  ; Le  Cat  confines  the  fub- 
jeCt  to  the  human  face.  Neither  feems  to  have  hit  the  medium 
of  truth.  Soon  after  the  celebrated  book  of  L.avater  appeared. 
He  indeed  defines  phyfiognomy  to  be,  “ the  art  of  dilcovering 
the  interior  of  man  by'  means  of  his  exterior-,  but  in  different 
puffages  of  his  work  he  evidently  favours  the  extended  fignifica- 
tion  of  Pernetty.  This  work  gave  occafion  to  M.  Formey’s  at- 
tack upon  the  Icience  nfelf  in  the  fame  Berlin  TranfaCtioris  for 
1775.  Formey  flrenuoufly  controverts  the  extent  afligned  by 
Lavater  to  his  favourite  fcience. 

Before  the  era  of  Pythagoras  the  Greeks  had  little  or  no 
fcience,  and  of  courfe  could  not  be  fcientifical  .phyfiognomifts, 
Phyfiognomy,  however,  was  much  cultivated  in  Egypt  and 
India;  and  from  thafe  countries  the  fage  of  Samos  probably  in- 
troduced the  rudiments  of  this  fcience,  as  he  did  thofe  of  many 
others,  generally  deemed  more  important,  into  Greece. 

In  the  time  of  Socrates  it  appears  even  to  have  been  adopted 
as  a profefiion.  Of  this  the  well-known  anecdote  of  the 
dccifion  of  Zopyrus,  or  the  real  character  of  Socrates  him- 
felf  judging  from  his  countenance,  is  fufficient  evidence, 
Plato  mentions  the  fubjeCt  ; and  by  Ariftotle  it  is  formally 
treated  of  in  a book  allotted  to  the  purpofe. 

It  may  be  worth  while  to  give  a, brief  outline  of  Arilfotle’s 
fentitnents  on  the  lubjeCL 

Phyfiognomy,  he  in  fubftance  obferves,  had  been  treated  of  in 
three  ways  : Some  philofophers  clafled  animals  into  genera,  and 
• aferibed  to  each  genus  a certain  mental  difpofi lion  correlponding 
to  their  corporeal  appearance,  Others  made  a farther  diftinc- 
tion  of  dividing  the  generg  into  fpecies.  Among  men,  for  in- 
fiance,  they  diltinguiftied  the  Thracians,  the  Scythians,  the 
Egyptians,  and  whatever  nations  were  tlrikingiy  different  in 
manners  and  habits,  to  whom  accordingly  they  aihgned  the 
dkfinetive  phyfiognomical  charafitefiftics.  A third  let  of  phy- 
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fto°,nomilL  judged  of  the  adions  and  manners  of  the  individual, 
and  presumed  that  certain  manners  proceeded  from  certain  de- 
positions. But  the  method  of  treating  the  fubjed  adopted  by 
Ariftotle  himlelf  was  this  : A peculiar  form  of  body  is  invaria- 
bly accompanied  by  a peculiar  difpolition  of  mind  ; a human 
intellect  is  never  found  in  the  corporeal  form  of  a beali.  .The 
mind  and  body  reciprocally  afl'ed  each  other : thus,  in  intoxica- 
tion and  mania,  the  mind  exhibits  the  afledions  of  the  body ; 
and  in  fear,  in  joy,  See.  the  body  dilplays  the  affedions  of  the 
mind. 

From  fuch  fads  he  argues,  that  when  inman  a particular  bodily 
character  appears,  which  by  prior  experience  and  obfervation  has 
been  found  uniformly  accompanied  by  a certain  mental  difpofi- 
tion,  with  which  therefore  it  mull  have  been  necelfarily,  con- 
neded  ; we  are  entitled  in  all  fuch  cafes  to  infer  the  dil'pofition 
from  the  appearance.  Our  obfervations,  he  conceives,  may  be 
drawn  from  other  animals  as  well  as  from  men  : for,  as  a lion 
polfeifes  one  bodily  form  and  mental  charader,  a hare  an- 
other, the  corporeal  charaderillics  of  the  lion,  fuch  as  ftrong 
hair,  deep  voice,  large  extremities,  difcernible  in  a human  crea- 
ture, denote  the  ftrength  and  courage  of  that  noble  animal ; 
while  the  flender  extremities,  foft  down,  and  other  features  of 
the  hare,  vifible  in  a man,  betray  the  mental  charader  of  that 
pufillanimous  creature. 

Upon  this  principle  Ariftotle  treats  of  the  corporeal  features 
of  man  ; and  the  correlpondent  difpofitions,  fo  far  as  obferved  : 
he  ill uftrates  them  by  the  analogy  juft  mentioned,  and  in  fome 
inftances  he  attempt's  to  account  for  them  by  phyfiological  rea- 
loning. 

At  the  early  period  in  which  Ariftotle  wrote,  his  theory, 
plautible  certainly,  and  even  probable,  dilplays  his  ufual  pene- 
tration, and  a confiderable  degree  of  knowledge.  He  diftindly 
notices  individual  phyfiognomy,  national  phyfiognomy,  and  com- 
parative phyfiognomy.  The  ftate  of  knowledge  in  his  time  did 
not  admit  of  a complete  elucidation  of  his  general  principles  ; on 
that  account  his  enumeration  of  particular  obfervations  and  pre- 
cepts is  by  no  means  fo  well  founded  or  fo  accurate  as  his  me- 
thod of  ft,dy.  Even  his  ftyle,  concife  and  energetic,  was  inimical 
to  the  fubjed ; which,  to  be  made  clearly  comprehenlible,  mull 
require  frequent  paraphrafes.  Ariftotle’ s performance,  however, 
luch  as  it  is,  has  been  taken  as  the  groundwork  and  model  of 
every  phyfiognomical  treatife  that  has  finoe  appeared. 

The  imitators  of  this  great  man  in  the  r6th  and  17th  cen- 
turies have  even  copied  his  language  and  manner,  which  are 
fententious,  indiferiminate,  and  obfcure.  His  comparative  phy- 
siognomy of  men  with  beafts  has  been  frequently  though  not 
univerfally  adopted.  Befides  his  treatife  exprcfsly  on  the  fub- 
jed, many  incidental  obfervations  on  phyfiognomy  will  be 
found  interfperfed  through  his  other  works,  particularly  in  his 
hiftory  of  animals. 

Next  after  Ariftotle,  his  difciple  and  fuccefibr  Theophraftus 
would  deferve  to  be  particularly  mentioned  as  a writer  on  the 
fubjed  in  queftion.  His  ethic  charaders,  a lingular  and  enter- 
taining performance,  compofed  at  the  age  of  99,  form  a dillind 
treatife  on  a molt  important  branch  of  phyfiognomy,  the  pbyji- 
•ognomy  of  manners  : but  the  tranliations  and  imitations  of  La 
Bruyere  are  to  excellent,  that  by  referring  to  them  we  do  greater 
juftice  than  would  otherwile  be  in  our  power,  both  to  Theo- 
phraftus and  to  our  readers.  We  cannot,  however,  omit  ob- 
serving, that  the  accuracy  of  obfervation  and  livelinefs  of  de- 
scription difplayed  in  the  work  of  Theophraftus  will  preferve 


it  high  in  claffieal  rank,  while  the  fcience  of  man,  and  the  pro- 
minent charaderiftics  of  human  fociety,  continue  to  be  objeds 
of  attention. 

Polemon  of  Athens,  Adamantius  the  fophift,  and  feveral 
others,  wrote  in  the  fubjed  about  the  fame  period.  Lately 
there  was  publiihed  a collection  of  all  the  Greek  authors  on 
phyfiognomy  ; the  book  is  entitled,  Phyjiognomix  vctcris  Scrip- 
tores  Graici.  Gr.  & Lot.  a Franzio  Altenb.  1780,  8vo.  From 
the  number  of  thele  authors,  it  appears  that  the  fcience  was 
much  cultivated  in  Greece  3 but  the  profelfors  feem  foon  to  have 
conneded  with  it  fomething  of  the  marvellous.  This  we  have 
caufe  tp  fufped  from  the  ftory  told  by  Apion  of  Apelles : Ima- 
ginem  adeofimilitudinis  hidifcretce  pined t,  ut  (incredibil<>  didlu) 
Apion  Grammaticus  feriptum  reliquerit  quemdam  ex  facie  bomi - 
num  addivinantem  ( quos  melapofcopos  vacant)  ex  Us  dixiffe  aut 
futures  mortis  annos , aut  prateritce.  The  novitiates  of  the  Pytha- 
gorean fchool  were  fubjeded  to  the  phyfiognomic  obfervation 
of  their  teachers;  and  it  is  probable  the  firlt  phyfiognomifts  by 
profeffion  among  the  Greeks  were  of  this  led.  They  too,  to 
whom,  from  the  nature  of  their  dodrines  and  difeipline,  myf- 
tery  was  familiar,  were  the  firft,  it  is  likely,  who  expofed  the 
fcience  of  phyfiognomy  in  Greece  .to  difgrace,  by  blending  with 
it  the  art  of  divination. 

From  the  period  of  which  we  have  been  treating  to  the  clofe 
of  the  Roman  republic,  nothing  .vorthy  of  remark  occurs  in  the 
literary  hiftory  of  phyfiognomy.  About  the  laft-mentioned  era, 
however,  and  from  thence  to  the  decline  of  the  empire  under  the 
later  emperors,  the  fcience  appears  to  have  been  cultivated  as  an 
important  branch  of  erudition,  and  afiiuned  as  a profeffion  by 
perfons  who  had  acquired  a fuperior  knowledge  in  it. 

In  the  works  of  Hippocrates  and  Galen,  many  phyfiognomi- 
cal obfervations  occur.  - Cicero  appears  to  have  been  peculiarly' 
attached  to  the  fcience.  In  his  oration  againlt  Pifo,  and  in 
that  in  favour  of  Rofcius,  the  reader  will  at  the  fame  time  per- 
ceive in  what  manner  the  orator  employs  phyfiognomy  to  his 
purpoles,  and  find  a curious  inftance  of  the  ancient  manner  of 
oratorical  abufe. 

Many  phyfiognomical  remarks  are  to  be  found  likewife  in  the 
writings  of  Salluft,  Suetonius,  Seneca,  Pliny,  Aulus  Gellius,  Pe- 
tronius,  Plutarch,  and  others. 

That  in  the  Roman  empire  the  fcience  was  pradifed  as  a 
profelTion,  ample  evidence  appears  in  the  writings  of  feveral  of 
the  authors  juft  mentioned.  Suetonius,  for  inftance,  in  his  Life 
of  Titus,  mentions  that  Narcilfus  employed  a pbyfiognomijl  to 
examine  the  features  of  Britannicus,  who  predidded  that  Bri- 
tannicus  would  not  fucceed,  but  that  the  empire  would  devolve 
on  Titus. 

The  fcience  of  phyfiognomy  ftiared  the  fame  fate  with  all 
others,  when  the  Roman  empire  was  overthrown  by  the 
northern  barbarians.  About  the  beginning  of  the  fixteenth 
century  it  began  again  to  be  noticed.  From  that  time  till  the 
clofe  of  the  leventeenth,  it  was  one  of  the  moll  falhionable  flu- 
dies.  Within  that  lpace  have  appeared  almoll  all  the  approved 
modern  authors  on  the  fubjed*. 

It  has  been  unfortunate  for  phyfiognomy,  that  by  many  of 
thefe  writers  it  was  held  to  be  conneded  with  dodrines  of  which 
the  philofophy  of  the  prelent  day  would  be  afhained.  With 
thefe  dodrines  it  had  almoll  funk  into  oblivion. 

In  every  period  of  the  hiftory  of  literature  there  may  eafily  be 
marked  a prevalence  of  particular  ftudies.  In  the  early  period, 
for  inftance,  of  Grecian  literature,  mythological  morality  claimed 


* They  are,  Bartholem.  Codes,  Baptilla  Porta,  Honoratus  Nuquetius,  J acobus  de  Injg'ne, ^ 
Gafpar  Sehottus,  Cardan,  Taifni 
ph*  s,  and  Camillus  Balbus  on  the 
Alex.  Achi.ll.inus,  Joh.  Praetorius, 
cap.  15.^  4.  and  vol.  ii.  lib.  3.  cap.  1.  § 4. 
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the  chief  attention  of  the  philofophers.  Tn  the  more  advanced 
ftate  of  learning  in  Greece  and  in  Rome,  poetry , hijlory , and 
oratory,  held  the  pre-eminence.  Under  the  latter  emperors, 
and  for  fome  time  afterwards,  the  hiitory  of  theological  ccntro- 
•verjies  occupied  the  greateft.  part  of  the  works  of  the  learned. 
Next  fucceeded  metaphyjics,  and  metaphyfical  theology.  Thefc 
gave  place  to  alchemy,  magic , judicial  ajlr'ology,  the  doitrine  of 
hgnatures  and  -lympathies,  the  my  flic,  tbeofopbic , and  Rofcrucian 
tbeolcgy,  with  phytiognomy.  Such  were  the  purfuits  contempo- 
rary with  the  fcience  which  is  the  objeil  of  our  prefent  inquiry.  It 
is  no  matter  of  lur p rife,  that,  fo  alTociated,  it  thould  have  fallen 
into  contempt.  It  is  not  unufual  for  mankind  haftily  to  reject 
valuable  opinions,  when  accidentally  or  artificially  connected 
with  others  which  are  abfurd  and  untenable.  Of  the  truth  of 
this  remark,  the  hiftory  of  theology,  and  the  prefent  tone  of 
theological  opinions  in  Europe,  furnifti  a pregnant  example. 

To  phytiognomy,  and  the  exploded  fciences  laft  mentioned, 
fucceeded  claffic  philology ; which  gave  ' place  to  modern  poe- 
try and  natural  pbilofophy  ; to  which  recently  have  been  added 
the  ttudies  of  rational  theology,  chemfby,  the  pbilofophy  of  bf- 
tcry,  the  hi/lory  of  man,  and  the  fcience  of  politics. 

About  the  commencement  of  the  eighteenth  century,  and 
thence  forward,  the  occult  fciences,  as  they  are  termed,  had  de- 
clined very  conliderably  in  thfveftimation  of  the  learned  ; and 
thofe  who  treated  of  phytiognomy  forbore  to  difgrace  it  by  a 
connection  with  thofe  branches  of  ideal  learning  with  which 
formerly  it  had  been  invariably  conjoined.  In  Britain,  Dr. 
Gwyther  noticed  it  with  approbation.  His  remarks  are  pub- 
litlied  in  the  Philofophical  Tranfailions,  vol.  xviii.;  and  Dr. 
Parfons  chofe  it  for  the  fubjedt  of  the  Croonian  leitures,  pub- 
lifhed  at'firft  in  the  fecond  fupplement  to  the  44th  volume  of 
the  Philofophical  Tranfailions,  and  afterwards  (1747)  in  a fe-> 
parate  treatife,  entitled  Human  Phyfiognomy  explained. 

The  oblervations,  however,  of  thefc  writers,  as  well  as  of 
Lanciftus,  Haller,  and  Button,  relate  rather  to  the  tranfient  ex- 
preffion  of  the  paffions  than  to  the  permanent  features  of  the  face 
and  body.  The  well-known  charadters  ofLe  Brun  likewifeare 
illuflrative  of  the  tranfient  phyfiognomy,  or  (as  it  is  termed) 
pathognomy.  See  Passions  in  Painting. 

During  the  prefent  century,  although  phyfiognomy  has  been 
sow  and  then  attended  to,  nothing  of  importance  appeared  on 
the  fubjeil  till  the  difeuffion  already  mentioned  between  Per- 
netty  and  Le  Cat,  in  the  Berlin  Tranfailions.  The  fentiments 
of  thefe  authors,  in  fo  far  as  relates  to  the  definition  of  phyfio- 
gnomy, have  been  above  noticed.  Their  eflays  are  befides  em- 
ployed in  difeuffing  the  following  quefiions : 1 Jl,  Whether  it 
would  or  would  not  be  advantageous  to  fociety,  were  the  cha- 
raiter,  difpofition,  and  abilities,  of  each  individual  fo  marked 
in  his  appearance  as  to  be  difeovered  with  certainty  ? . • 

idly,  Whether,  on  the  fuppofition  that  by  the  higheft  poffible 
proficiency  in  phyfiognomy  we  could  attain  a knowledge  in 
part  only  of  the  internal  charadter,  it  would  be  advantageous 
to  fociety  to  cultivate  the  ftudy,  mankind  being  in  general  im- 
pcrfeil  phyfiognomifts  ? 

No  reafoning  a priori  can  pofilbly  determine  thefe  quefiions. 
Time  and  experience  alone  muft  afeertain  the  degree  of  influ- 
ence which  any  particular  acquifilion  of  knowledge  would  have 
«n  the  manners  and  charadters  of  mankind;  but  it  is  difficult  to 
conceive  how  the  refult  of  any  portion  of  knowledge,  formerly 
unknown,  and  which  mankind  would  be  permitted  to  difeover, 
could  be  any  thing  but  beneficial. 

Soon  after  this  controverfy  in  the  Berlin  Trarifadtions,  ap- 
peared the  great  work  of  M.  Lavater,  dean  of  Zurich,  which 
iias  excited  no  inconfiderable  portion  of  attention  in  the  literary 
•world.  The  work  itfelf  is  magnificent : that  circumttance,  as 
well  as  the  nature  of  the  fubjedt,  which  was  fuppofed  to  be  fan- 
ciful, have  contributed  to  extend  its  fame  > and  certainly,  if  we 
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may  judge,  the  book,  though  many  faults  may  be  cWeiled  in  it, 
is  the  mod  important  of  any  that  has  appeared  on  the  fubjeil 
finer  the  days  of  Anikftle.  Lavater  profefies  not  to  give  a com- 
plete fynthetical  treatife  on  phyfiognomy,  but,  aware  that  the 
fcience  is  yet  in  its  infancy,  he  exhibits  fragments  onlwlluftra- 
tive  of  its  different  parts.  His  performance  is  no  doubt  defuU 
tory  and  uuconnedted.  It  contains,  however,  many  particu- 
lars much  iupenor  to  any  thing  that  had  ever  before  appeared 
on  the  fubjedt.  1 ' 

With  the  fcholaflic  and  fyftematic  method  adopted  by  the 
p lyfiognomills  of  the  laft  and  preceding  centuries,  Lavater  has 
rejedted  their  manner  of  writing,  which  was  dry,  concife  in- 
determinate, and  general  : his  remarks,  on  the  contrary,  are  for 
the  moil  part  precife  and  particular,  frequently  founded  on  dif- 
tindtions  extremely  acute.  He  has  omitted  entirely  (as  was  to 
be  expeiled  from  a writer  of  the  prefent  day)  the  aftrologieal  re- 
veries, and  luch-like,  which  deform  the  writings  of  former  phy- 
fiognomifis ; and  he  has  with  much  propriety  deduced  his  phy- 
fiognomicai  obfervations  but  ieldom  from  anatomical  or  pbyfi- 
ological  reafoning.  Such  reafoning  may  perhaps  at  fome  fu- 
ture period  become  important;  but  at  prefent  our  knowledge 
of  fadts,  although  extenfive,  is  not  lo  univerfal  as  to  become 
the  liable  foundation  of  particular  dedudions.  Lavater  lias 
lllufirated  his  remarks  by  engravings;  a method  firft  adopted 
by  Baptifta  Porta.  Lavater  s engravings  are  very  numerous^ 
often  expretfive,  and  tolerably  executed. 

The  opinions  of  this  celebrated  phyfiognomift  are  evidently 
the  relult  of  adtual  obfervation.  He  appears  indeed  to  have 
made  the  lcience  his  peculiar  ftudy,  and  the  grand  purfuit  of 
his  life.  His  performance  exhibits  an  extended  comprehenfion 
of  the  lubjeil,  by  a particular  attention  to  offeal  phyfiognomy, 
and  the  effect  of  profiles  and  contours.  His  ftyle  in  general  is 
forcible  and  lively,  although  fomewhat  declamatory  and  di- 

grdfive.  His  expreftions  are  frequently  precife,  and  ftrikimdy 

charaCleriftic  ; and  the  fpirit  of  piety  and  benevolence  which 
pervades  the  whole  performance  renders  it  highly  intereftin^. 

The  defers  of  the  work,  however,  detract  much  from°the 
weight  which  Luvater’s  opinions  might  otherwife  challenge. 
His  imagination  has  frequently  fo  far  outiiript  his  judgment, 
that  an  ordinary  reader  would  often  be  apt  to  reject  the  whole 
fyftem  as  the  extravagant  reverie  of  an  ingenious  theorift.  He 
has  clothed  his  favourite  fcience  in  that  afteiled  ntyfterious  air 
of  importance  which  was  fo  ufual  with  his  predecellors,  and 
deferibes  the  whole  material  world  to  be  objeils  of  the  univer- 
fal dominion  of  phyfiognomy.  He  whimfically  conceives  it 
neceifary  for  a phyfiognomift  to  be  a well-fliaped  handfome 
man.  He  employs  a language  which  is  often  much  too  per- 
emptory and  decifive,  di (proportioned  to  the  real  fubftance 
of  his  remarks,  or  to  the  occafion  of  making  them.  The 
remarks  themfelves  are  frequently  oppofite  in  appearance  to 
common  obfervation,  and  yet  unl'upported  by  any  illuftrationa 
of  his:  , 

Lavater  certainly  errs  in  bellowing  too  great  a reliance  on 
Angle  features,  as  the  foundation  of  decifion  on  character. 
His  opinions  on  the  phyfiognomy  of  the  ears,  hands,  nails, 
and  feet,  of  the  human  fpecies,  on  hand-writing,  on  the  phy- 
fiognomy of  birds,  infedts,  reptiles,  and  fifties,  are  obvioufty 
premature,  as  hitherto  no  fufficient  number  of  accurate  obfer- 
vations have  been  made,  in  regard  to  either  of  thefe  particulars, 
to  authorife  any  conclufion.  He  has  erred  in  the  oppofite  ex- 
treme, when  treating  of  the  important  topic  of  national  phy- 
fiognomy, where  he  has  by  no  means  profecutcd  the  fubjeCl  fo 
far  as  fails  might  have  warranted.  We  muft  farther  take  thp 
liberty  to  objeit  to  the  frequent  introduilion  of  the  author's 
own  phyfiognomy  throughout  the  courfe  of  his  work.  His  lin- 
gular remarks  on  his  own  face  do  not  ferve  to  prejudice  the 
reader  in  favour  of  his  judgment,  however  much  his  charaitex 
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Jttayjuftify  the  truth  of  them.  We  mull  regret  likewife,  for 
the  credit  of  the  fcience,  that  the  author’s  Angularly  fanciful 
theory  of  apparitions  ftiould  fo  nearly  referable  a revival  of  the 
antiquated  opinions  of  the  fympathifts. 

To  thefe  blemifhes,  which  we  have  relu&antly  enumerated, 
perhaps  may  be  added  that  high  impallioned  tone  of  enthufiafm 
in  favour  of  his  fcience  every  where  difplayed  throughout  the 
work  of  this  author,  which  is  certainly  very  oppofite  to  the 
cool  patient  inveftigation  befitting  philolophy.  To  that  enthu- 
fiafm, however,  it  is  probable  that  in  this  inftance  (as  is,  in- 
deed, no  unfrequent  effeCl  of  enthufiafm)  we  are  indebted  for 
the  excellency  which  the  author  has  attained  in  his  purfuit 3 
and  it  poffefles  the  falutary  tendency  of  putting  us  on  our 
guard  againft  a too  implicit  acquiefcence  in  his  phyfiognomical 
deciGons. 

In  the  Berlin  TranfaClions  for  1779,  there  appears  a formal 
attack  upon  Lavater’s  work  by  M.  Formcy.  This  eflay  we 
have  already  mentioned.  After  difputing  the  propriety  of  the 
extenfive  fignification  applied  by  Lavater  and  Pernetty  to  the 
term  phyfiognomy,  M.  Formey  adopts  nearly  the  fame  definition 
which  we  conceive  to  be  the  moft  proper,  and  which  we  have 
put  down  as  fuch  near  the  beginning  of  this  article.  He  allows 
that  the  mental  charadter  is  intimately  connedted  with,  and 
fenfibly  influenced  by,  every  fibre  of  the  body;  but  his  princi- 
pal argument  againft  phyfiognomy  is,  that  the  human  frame  is 
liable  td  innumerable  accidents,  by  which  it  may  be  changed  in 
its  external  appearance,  without  any  correfpondent  change  of 
the  difpofition  ; fo  that  it  furpalTes  the  extent  of  the  fkill  of 
mortals  to  diftinguifti  the  modifications  of  feature  that  are^na- 
tural  from  thofe  which  may  be  accidental.  Although,  there- 
fore, the  fcience  of  phyfiognomy  may  be  founded  in  truth,  he 
infers  that  the  Deity  only  can  exercife  it. 

M.  Formey  further  contends,  that  education,  diet,  climate, 
and  fudden  emotions,  nay  even  the  temperaments  of  ancef- 
tors,  aftedl  the  caft  of  human  features  ; fo  that  the  influence 
of  mental  charaCler  on  thefe  features  may  be  fo  involved  with, 
or  hidden  by,  accidental  circumflances,  that  the  ftudy  of  phy- 
fiognomy mufteverbe  attended  by  hopelefs  uncertainty.  Thefe 
obje&ions  are  worthy  of  notice,  but  they  are  by  no  means 
conclufive. 

We  fhall  give  a fpecimen  of  M.  Lavater’s  manner  of  treat- 
ing the  fubjeCl  on  the  oppofite  fide  of  the  queltion:  a lpecimen 
not  in  Lavater’s  precile  words,  but  conveying  more  fhortly  an 
idea  at  once  of  his  fentiments,  and  of  his  manner  of  exprefling 

them. 

No  ftudy,  fays  he,  excepting  mathematics,  more  juftly  de- 
ferves  to  be  termed  a fcience  than  phyfiognomy.  It  is  a depart- 
ment of  phyfics,  including  theology- and  belles  lettres,  and  in 
the  fame  manner  with  thefe  fciences  may  be  reduced  to  rule. 
It  may  acquire  a fixed  and  appropriate  charadler  3 it  may  be 
communicated  and  taught. 

Truth  or  knowledge,  explained  by  fixed  principles,  becomes 
fcience.  Words,  lines,  rules,  definitions,  are  the  medium  of 
communication.  The  queftion,  then,  with  refpeCl  to  phyfio- 
gnomy will  thus  be  fairly  ftated.  Can  the  ftriking  and  marked 
differences  which  are  vifible  between  one  human  face,  one  hu- 
man form,  and  another,  be  explained,  not  by  obfeure  and  con- 
futed conceptions,  but  by  certain  chara&ers,  figns,  and  ex- 
preflions  ? Arc  thefe  figns  capable  of  communicating  the  vigour 
or  imbecility,  the  tick nel's  or  health,  of  the  body  3 the  wifdom, 
the  folly,  the  magnanimity,  the  tneatmefs,  the  virtue,  or  the 
rice,  of  the  mind  ? , 

It  is  only  to  a certain  extent  that  even  the  experimental  phi- 
lofopher  can  purfute  his  refearches.  The  aClive  and  vigorous 
mind,  employed  in  fuch  ftudies,  will  often  fonn  conceptions 
which  he  fhall  he  incapable  of  exprelling  in  words,  fo  as  to 
communicate  his  ideas  to  the  feebler  mind,  which  was  it  lei  f 
unable  to  make  the  difeovery  ; but  the  lofty,  the  exalted  mind, 


*1 

which  foars  beyond  all  written  rule,  which  pofTefles  feelings 
and  energies  reducible  to  no  law,  muft  be  pronounced  unfei- 
entific. 

It  will  be  admitted,  then,  that  to  a certain  degree  phyfioano.. 
mical  truth  may  as  a fcience  be  defined  and  ^communicated. 
Ut  the  truth  of  the  fcience  there  cannot  exift  a doubt.  Every 
countenance,  every  form,  every  created  exiftcnce,  is  indivi- 
dually diftina,  as  well  as  different,  in  refpea  of  clafs,  race, 
and  kind.  No  one  being  in  nature  is  precifely  fimilar  to  an- 
other. This  propofitioio^in  fo  far  as  regards  man,  is  the  foun- 
dation-ftone  of  phyfiognomy.  There  may  exift  an  intimate 
analogy,  a ftriking  fimilarity,  between  two  men,  who  yet 
being  brought  together,  and  accurately  compared,  will  appear 
to  be  remarkably  different.  No  two  minds  perfe&ly  refemble 
each  other..  Now,  is  it  poflible  to  doubt  that  there  muft  he  a 
certain  native  analogy  between  the  external  varieties  of  coun- 
tenance and  form  and  the  internal  varieties  of  the  mind?  By 
anger  the  mufcles  are  rendered  protuberant  : are  not,  then,  the 
angry  mind,  ar.d  the  protuberant  mufcles,  as  caufe  and  effeCl  } 
The  man  of  acute  wit  has  frequently  a quick  and  lively  eye. 
Is  it  poflible  to  refill  the  conclufion,  that  between  fuch  a mind 
and  fuch  a countenance  there  is  a determinate  relation  ? 

Every  thing  in  nature  is  efti mated  by  its  phyfiognomy  j that 
is,  its  external  appearance.  The  trader  judges  by  the  colour, 
the  finenefs,  the  exterior,  the  phyfiognomy  of  every  article  of 
traffic  3 and  he  at  once  decides  that  the  buyer  " has  an  honeft 
look,”  or  ‘f  a p leafing  or  forbidding  countenance.” 

That  knowledge  and  fcience  are  detrimental  to  man,  that  at 
ftate  of  rudenefs  and  ignorance  is  preferable,  and  productive 
of  more  happinefs,  are  tenets  now  defervedly  exploded.  They 
do  not  merit  ferious  oppofition.  The  extenfion  and  increafe  pf 
knowledge,  then,  is  an  objeCl  of  importance  to  man  : and 
what  objeCl  can  be  fo  important  as  the  knowledge  of  man 
himfelf  ? If  knowledge  can  influence  his  happinefs,  the  know- 
ledge of  himfelf  muft  influence  it  the  moft.  This  ufeful 
knowledge  is  the  peculiar  province  of  the  fcience  of  phyfio- 
gnomy. To  conceive  a juft  idea  of  the  advantages  of  phyfio- 
gnomy, let  us  for  a moment  fuppofe  that  all  phyfiognomical 
knowledge  were  totally  forgotten  among  men  3 what  confufion^ 
what  uncertainty,  what  numberlefs  millakes,  would  be  the  cpn- 
fequence  ! Men  deftined  to  live  in  lociety  muft  hold  mutual  in- 
tercourfe.  The  knowledge  of  man  imparts  to  this  intercourle 
its.fpirit,  its  pleafures,  its  advantages. 

Phyfiognomy  is  a fource  of  pure  and  exalted  mental  grati- 
fication. It  affords  a new  view  of  the  perfection  of  Deity  : it 
difplays  a new  feene  of  harmony  and  beauty  in  his  works  3.  it 
reveals  internal  motives,  which  without  it  would  only  have 
been  difeovered  in  the  world  to  come.  The  phyfiognomill  di~ 
ftinguilhes.  accurately  the  permanent  from  the  habitual,  the  ha- 
bitual from  the  accidental,  in  character.  Difficulties,  no  doubt, 
attend  the  ftudy  of  this  fcience.  The  moft  minute  lhadea, 
fcarcely  dilcernible  to  the  unexperienced  eye,  denote  often  to- 
tal oppofition  of  charaCler.  A final]  inflexion,  diminution,, 
lengthening  or  fharpening,  even  though  but  of  a hair’s  breadth,, 
may  alter  in  an  aftonilhing  degree  the  expreffion  of  (countenance 
and  charaCler.  How  difficult  then,  how  impollible  indeed,  mult 
this  variety  of  the  fame  countenance  render  precifion  ! The 
feat  of  charaCler  is  often  fo  hidden,  fo  mafked,  that  it  can  only 
be  deteCled  in  certain,  perhaps  uncommon,  politions  of  coun- 
tenance. Thele  politions  may  be  fo  quickly  changed,  the  figus 
may  fo  inftantaneoufly  difappear,  and  their  impreflion  on  the 
mind  of  the  oblerver  may  be  fo  flight,  or  thefe  diftinginfhing 
traits  themfelves  fo  difficult  to  feize,  that  it  fliall  be  impollible 
to  paint  them  or  deferibe  them  in  language.  Innumerable 
great  and  lmall  accidents,  whether  phyfical  or  moral,  various 
incidents  and  paflions,  the  diverfity  of  drefs,  of  polition,  of 
light  or  fliadc,  tend  to  dil play  the  countenance  often  in  fo  dif* 
advantageous  a point  of  view,  that  the  phyfiognoniift  is  betray- 
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cd  into  an  erroneous  judgment  of  the  true  qualities  of  the  coun- 
tenance and  character.  Such  caufe6  often  occafion  him  to 
overlook  the  effential  traits  of  chara&er,  and  to  form  a decifion 
on  what  is  purely  accidental.  How  furprifmgly,  for  inltance, 
may  the  tmallpox  disfigure  the  countenance,  and  deftroy  or 
confound,  or  render  imperceptible,  traits  otherwil'c  the  moft 
decifive  1 t 

We  (hall,  then,  continues  Lavater,  grant  to  the  oppofer  of 
phyfiognomy  all  he  can  a(k  ; and  yet  do  not  live  without 
hopes  that  many  of  the  difficulties  (h£..  be  refoived  w<hich  at 
firft  appeared  inexplicable. 

He  then  proceeds  to  a fpecific  illuftration  of  his  fubjeft 
under  a great  variety  of  titles,  in  which  he  treats  of  human  na- 
ture in  general,  and  of  cadi  particular  feature.  Separately. 

To  enumerate  the  different  divifions  of  his  book  would  not 
be  more  fatisfa&ory  to  our  readers  than  the  perufal  of  the  con- 
tents of  the  book  itfelf : and  an  attempt  to  epitomize  even  the 
' effential  fubftance  of  the  vaft  multiplicity  of  matter  contained 
in  his  effays,  (which  are  yet  cn\y  fragments, to  which  indeed 
he  himfelf  does  not  pretend  to  give  any  higher  appellation,) 
would  extend  this  article  to  a difproportionate  length.  Such 
an  abridgment,  after  all,  would  convey  no  folid  information  on 
a -fubje£t  which  merits  all  the  time  and  ffudy  that  an  attentive 
perutal  of  Lavater’s  works  at  large  would  require. 

From  the  hiftorical  deduction  of  the  literary  progrefs  of 
phyfiognomy  which  we  have  thus  attempted  to  lay  before  our 
readers,  it  appears,  that  although  the  fcience  has  fallen  into 
difrepute,  there  can  lcarcely  be  mentioned  a period  in  which 
any  cultivation  of  fcience  took  place  when  phyfiognomy  was 
not  likewile  the  ltudy,  nay  fometimes  even  the  profeffion,  of 
men  of  the  molt  eminent  abilities  and  the  greateft  learning. 
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IS  a Greek  word,  which,  in  drift  etymology,  fignifies  that 
which  difeourfes  of  nature  : but  in  its  common  ufe,  it  is 
reftrifted  to  that  branch  of  phyfical  fcience  which  treats  o/  the 
different  functions  and  properties  of  living  bodies;  while  by 
living  bodies  are  meant  thofe  which  are  by  a certain  organized 
ftrufture  enabled  to  grow,  and  propag'a'te  their  kind. 

By  this  definition,  phyfiology  muff  neceffarily  have  for  its 
objeft  the  explanation  of  that  internal  organical  economy  in 
plants  and  animals,  which  nature  has  devifed  for  the  preferva- 
tion  of  the  individual,  and  for  the  continuance  and  propagation 
of  the  fpecies. 

It  is  naturally  divided  into  two  kinds,  particular  and  gene- 
ral. The  former  treats  of  the  properties  and  functions  of  the 
individual  or  fpecies,  as  may  be  feen  in  the  article  Anatomy  ; 
the  latter  is  the  fu.bjeft  of  our  prefent  difeuffion,  and  treats  of 
thofe  funftions  and  properties  which  are  general  or  common  to 
all  living  bodies. 

To  the  genuine  naturalift  no  fubjeft  prefents  fuch  a field  of 
amufement  and  inftruftion.  When  as  complete  as  the  (late  of 
cotemporary  fcience  will  admit,  it  will  exhibit  a general  refult 
of  all  thofe  experiments  and  obfervations  that  have  purpofely 
been  made  or  occafionally  contributed  to  illuftrate  the  pheno- 
mena of  animated  matter  ; and  when  it  (hall  reach  that  fum- 
mit  of  perfection  to  which  the  efforts  of  genius  may  carry  it, 
it  may  be  enabled  to  diffufe  a light,  of  which  the  naturalill  of 
the  prefent  day  can  have  no  juft  or  adequate  conception  : par- 
ticularly in  phyfic,  anatomy,  botany,  and  in  natural  hiftory, 
it?  happy  effefts  may  be  numerous  and  great.  On  many  occa- 
fions  it  may  there  introduce  order  for  confufion,  certainty  for 
doubt ; and  may  be  expefted  to  enthrone  fcience  in  various 
places  which  are  now  ecoupied  by  fancy  and  conjecture. 


The  reafons  why  at  prefent  fo  little  attention  is  paid  to  the 
fubjeCt  probably  are, 

ijl.  That  it  has  been  treated  in  conjunction  with  fubjefts 
now  with  propriety  exploded  : And, 

idly.  That  it  has  been  injured  by  the  injudicious  affertion* 
and  arguments  of  thofe  who  have  undertaken  its  defence. 

Sometimes,  however,  the  wife  and  the  learned  may  err. 
The  ufe  of  any  thing  muft  not  be  rejected  for  no  better  reafon 
than  that  it  is  capable  of  abule.  Perhaps  the  era  is  not  diftant 
when  phyfiognomy  lhall  be  reinftated  in  the  rank  which  (he 
merits  among  the  valuable  branches  of  human  knowledge,  and 
be  ftudied  with  that  degree  of  attention  and  perfeverance  which  a 
fubjeft  deferves  fo  eflentially  connected  with  the  fcience  of  man. 

That  there  is  an  intimate  relation  between  the  dilpofitions 
of  the  mind  and  the  features  of  the  countenance  is  a fact  which 
cannot  be  queftioned.  He  who  is  finking  under  a load  of  grief 
for  the  death  of  an  affeCtionate  wife  or  a dutiful  child,  has  a 
very  different  caft  of  features  from  the  man  who  is  happy  in 
the  profpeCt  of  meeting  his  miftrefs.  A perlbn  boiling  with- 
anger  has  a threatening  air  in  his  countenance,  which  the  moft 
heedlefs  obferver  never  miftakes  ; and  if  any  particular  difpo- 
fition  be  indulged  till  it  become  habitual,  there  cannot  be  a 
doubt  but  that  the  correfponding  traces  will  be  fo  fixed  in  the 
face  as  to  be  difcernible  by  the  fkilful  phyfiognomift,  under 
every  effort  made  to  <,lifguife  them.  But  when  we  attempt  to 
decide  on  a man’s  intellectual  powers  by  the  rules  of  this  fcience, 
we  are  often  deceived  : and  in  this  refpeCt  we  have  reafon  to 
believe  that  Lavater  himfelf  has  fallen  into  the  groffert  miftakes. 

Some  (Fetches  from  Lavater  are  given  in  the  plates  annexed 
to  the  article  Drawing,  and  may  afford  at  lead  a partial  illus- 
tration of  fome  of  the  fubjeCts  here  fpoken  of. 
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Of  all  the  branches  of  phyfical  fcience  it  certainly  makes 
the  neareft  approach  to  the  region  of  metaphyfics ; but  yet 
there  is  a difference  between  thefie,  though  it  may  not  be  very 
eafy  to  point  out  the  precife  line  of  termination.  Phyfiology, 
as  already  defined,  being  that  fcience  which  has  for  its  objeft 
the  organical  economy  of  living  bodies,  the  word  organical,  we 
think,  here  (hould  mark  the  diftinftion. 

Wherever  the  economy  of  living  bodies  indicates  defign,  and 
cannot  refult  from  any  combination  or  ftrufture  of  organs,  it 
muft  be  fuppofed  the  effeft  of  fomething  different  from  matter, 
and  whofe  explanation  belongs  to  that  which  is  called  ine'ta- 
pbyfecs,  or  which  we  might  term  the  pbilofopby  of  mind.  By 
aferibing  indeed  to  the  glandular  contents  within  the  cranium, 
and  to  that  fiftion  animal  fpirits,  the  motives  of  aftion,  the 
fuperficial  and  ill-informed  may  have  been  led  to  an  opinion 
that  perception,  memory,  and  imagination,  are  the  funftions 
of  the  cerebrum,  the  medulla  oblongata,  and  cerebellum  ; that 
the  foul  is  a eonfequence  of  organization;  and  the  fcience  which 
treats  of  it  only  a particular  branch  of  phyfiology.  But  mind  and 
its  faculties  are  now  fo  well  underftoodand  investigated,  that  this 
opinion  can  feldom  prevail  but  where  penetration  is  not  remark- 
able for  its  acutenefs,  or  where  refleftion,  reading,  and  refearch, 
have  long  been  confined  within  the.  limits  of  a narrow  circle. 

Inftead  of  mind  being  the  effeft  of  organization,  we  readily 
allow  that  every  living  lyftem  of  organs  fuppofes  mind,  and 
that  in  the  lludy  of  fuch  lyftems  the  phyfiologift  muft  often 
meet  with  many  phenomena  that  are  lefi»  fingular  than  (imple 
perception,  and  yet  for  which  he  cannot  account  by  any  know- 
ledge which  he  poffeftes  of  organic  powers.  'Phis  truth  we 
partly  acknowledge,  when,  like  ancient  Athens  erefting  her 
altars  to  unknown  gods,  we  retreat  to  thole  afylums  of  igno- 
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ranee,  the  vis  inlita,  the  vis  nervea,  the  vis  vitalis,  the  vis  me- 
dicatrix,  and  a number  of  others  of  the  fame  kind. 

We  choofe  here  to  mark  precifely  the  bounds  of  phyfiology, 
becaufe  we  have  always  been  led  to  imagine  that  it  would  be 
extremely  fortunate  for  fcience  that  all  its  divifions  were  accu- 
rately defined,  that  each  were  reftridted  touts  own  fphere,  where 
alone  it  is  ufefiil,  and  were  never  allowed  to  make  encroach- 
ments on  the  province  of  another,  where  its  only  tendency  can 
be  to  millead  and  fubvert  all  ideas  of  arrangement. 

In  its  progrefs  of  improvement,  phyfiology  has  been  much 
and  often  retarded  from  a want  of  attention  to  this  circumftance. 
The  time  has  been  when  its  plage  was  occupied  almoft  entirely  by 
an  abfurd  and  ridiculous  philofophy,  which  accounted  for  every 
thing  by  an  hypothefis,  and  which  pretended  to  cure  wounds 
a hundred  miles  diltant  by  a powder  of  fympathy. 

Nay,  as  if  its  nature  were  not  yet  afeertaihed,  in  Tome  books 
whofe* titles  promile  much  information  on  the  functions  of  or- 
igans, we  nreet  with  only  a pleafing  account  of  defign  and  in- 
telligence, and  a few  leffons,  when  the  fancy  is  warm,  how  to 
exclaim  and  how  we  fhould  wonder  ; or,  after  fimilar  profeflions 
in  the  titles  of  others,  we  are  prefented  with  only  a curious  dif- 
play  of  the  art  of  logic.  To  a faft  or  two  we  fee  numerous 
chains  of  reafoning  appended.  On  thefe  chains  are  hanging 
important  and  general  conclufions  ; and- thefe  conclufions  af- 
terwards uniting,  fufpend  an  elaborate  fyftem  of  pathology. 
The  whole  has  a wonderfully  fpecious  appearance  ; but  upon 
applying  the  touchftone  of  experiment,  the  fyftem  falls,  the  con- 
clu lions  turn  out  to  be  falle,  the  chains  are  found  connebted 
with  the  faft  by  only  a conjedlure  or  fonie  popular  opinion  of 
the  time ; moft  of  their  links  are  creations  of  fancy,  and  their 
joinings  fuch  logical  aflociations  as  have  no  analogy  or  proto- 
type in  nature. 

In  (lead  of  logic,  however,  a pompous  parade  of  mathemati- 
cal learning  has  been  fometirnes  introduced.  This  has  always  an 
impofing  afpetfl,  and  its  p'refence  here  may  require  to  he  ex- 
amined with  i'ome  care.  It  mull  be  allowed,  that  it  would  have 
’ indeed  been  rather  furpriling  if  logic  and  metaphylics  had  been 
employed,  and  mathematics  carrying  lcience  in  their  name  had 
not  been  thought  of.  Their  character  had  always  been  delerv- 
edly  high  ; and  there  was  fcarcely  a department  of  knowledge 
to  which  they  had  not  in  fome  refpeft  contributed  their  aid  : 
their  refearches,  too,  had  not  been  confined  to  mere  number  and 
quantity  alone  ; they  had  explained  the  momentum  of  bodies, 
and  all  thofe  motions  which  arile  from  percuftion  and  gravita- 
tion ; they  had  afeertained  the  diflance  of  the  (tars,  the  velocity, 
magnitude,  and  orbits  of  the  planets ; they  had  accounted  for 
the  phales  of  the  moon,  the  phenomena  of  eclipfes,  and  return  of 
comets  ; and  bringing  their  knowledge  from  the  heavens  to  the 
earth,  they  had  (hown  the  caufesof  the  days  and  nights,  of  the 
years  and  the  feafons,  in  all  their  varieties  throughout  the  globe  : 
they  had  taught  the  chronologer  how  to  difpole  of  the  periods  of 
time,  and  how  he  might  heft  afliil  the  hiftorian  to  arrange  his 
events  : they  had  pointed  out  the  origin  of  tides  ; had  informed 
the  mariner  how  to  diredl  his  courfe  through  the  ocean  ; and  had 
taught  the  geographer  how  to  deferibe  the  regions  of  the  earth, 
and  allift  the  traveller  in  his  laudable  purfuits  after  knowledge 
and  fcience:  they,  in  fhort,  had  unfolded  the  wonder  of  me- 
. chanifm  ; and,  diffufing  light  over  every  branch  of  that  philo- 
fophy which  is  called  mechanical , and  hats  long  been  dignified 
with  tTie  name  of  natural,  had  afforded  the  fineft  fpecimens  of 
reafoning  with  which  the  human  mind  is  acquainted. 

A fcience  of  fuch  diftinguifhed  utility  could  hardly  fail  to  ex- 
* cite  the  admiration  of  all  who  knew  it,  or  even  had  heard  of  it. 
And  at  a period  when  it  was  fafliionable,  it  was  (carcely  poffible 
for  the  phyliologift  to  pafs  it  unnoticed:  the  truth  is,  he  very 
foon  difcovered  its  excellency.  Bellini  of  I lorence  firft  intro- 
duced it  ; and  it  was  at  laft  fo  warped  with  phyfiology,  that 
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there  were  fome  who  could  hardly  conceive  a phyfiology  exifting 
without  it.  The  juftly  celebrated  Profetfor  Eorelli,  one  of  its 
moft  enthufiaftic  admirers,  employed  it  fo  well  in  thowing  how 
the  mufcles  adled  as  ropes  and  the  bones  as  levers,  that  he 
thence  explained  with  the  happiett  effeft  the  phenomena  of 
ftanding,  of  walking,  of  leaping,  of  flying,  and  of  fwimming, 
in  different  animals  : this  tafk  he  performed  in  the  firft  part  of 
his  famous  work  De  Matu  Animalium.  But,  wiftiing  to  know 
more  of  the  animal  economy,  and  feeling  hiinfelf  infpired  with 
new  hopes,  he  ventured  in  the  fecond  to  explain  alfo  in  the  fame 
Way  the  interior  motions  and  their  proximate  caufeson  the  prin- 
ciples of  mechanifm  : he  there  gives  a minute  account  of  the 
motion  of  the  mufcles,  of  the  heart  and  its  puliation,  of  the 
circulating  blood,  of  the  office  of  the  lungs,  the  kidneys,  and 
the  liver,  of  the  nervous  fluid  and  the  feminal  fecretion  ; of 
vegetation,  generation,  nutrition,  of  hunger  and  thirft,  of  pain, 
oflaffitude,  and  the  heat  of  fever. 

Mathematics  by  him  were  confidered  as  almoft  univerfal  in- 
terpreters ; for  except  the  mechanical  he  teemed  to  acknowledge 
no  other  fecondary  powers  in  nature.  He  thought,  with  Plato, 
that  God  himfelf  was  always  geometiiling ; and  was  fully  per- 
fuaded  that  phylical  knowledge  could  not  be  acquired  but 
through  the  medium  of  geometrical  demonflrations  and  forms. 
Thefe  opinions  had  begun  to  be  general,  when  his  learned  work 
was  publiflied  at  Rome  in  the  year  i 676  ; and  they  were  no 
unequivocal  fymptoms  that  the  reigning  philofophy  of  that 
time  was  now  in  the  laft  ftage  of  decay. 

Still,  however,  as  the  fpirit  of  that  philofophy  was  not  wholly 
extinguifhed,  phyfiology  continued  to  be  much  intefted  with  its 
metaphyfical  and  logical  difputes,  and  with  its  phylical  doc- 
trines of  forms  of  particular  ferments,  its  antipathies,  fympa- 
thies,  its  occult  qualities,  and  fubtile  atoms. 

For  thefe  reafons,  in  his  inaugural  diflertation  at  Leyden,  de- 
livered in  the  year  1692,  the  learned  Pitcairn  exprefl'es  a wilh 
that  medicine  were  made  a diftindl  fcience  ; that  it  were  efta- 
blilhed  on  mechanical  principles,  on  fewer  poftulates,  and  more 
data  ; and  that  it  were  fupported  by  a clear  train  of  mathemati- 
cal reafoning,  which  would  defy  the  attacks  of  the  fophift,  and 
which  would  not  be  liable  to  the  fluctuations  of  opinion  and 
prejudice.  Thefe  fentiments  were  warmly  fupported  by  the 
great  Boerhaave,  who,  in  his  Aphorifms,  has  founded  his  rea- 
l'onings  on  the  ftrufture  of  the  parts  and  the  laws  of  mechanics, 
and  to  whom  an  edition  of  Borelli  was  dedicated  in  1710. 

Pitcairn,  however,  was  not  content  with  barely  expreffing 
his  wifhes.  Seeing  with  regret  that  the  ftate  of  medicine  could  never 
be  improved  as  long  as  it  was  connected  with  the  philofophy 
which  was  then  in  fafhion,  he  feemed  anxious  to  eft'eCl  a lepa- 
ration  ; and  for  fuch  a ftep  he  wiffied  to  have  only  fome  plau- 
fible  pretext.  This  pretext  was  not  long  wanting  ; and  was.  to 
be  fure,  one  of  the  molt  whimftcal  that  could  well  have  prefenled 
itfelf  to  his  fancy.  It  occurred  to  him  that  the  ftudy  of  medicine 
was  prior  to  philofophy  ; that  it  had  begun  its  courfe  with  altro- 
nomy,  at  the  time  when  difeafes  were  fuppofed  the  confeqi*nce 
of  offended  Deity;  that,  as  it  had  ail  along  lhared  the  fate  of 
aftronomy,  and  had  equally  fuffered  in  the  common  diigrace  of 
judicial  aftrology,  it  was  highly  realbnahlc,  in  his  opinion,  that 
it  fhould  liill  follow  the  fate  of  its  friend  ; that  it  fliould.  he  etla- 
blithed  on  fimilar  principles,  and  fliould  be  demonllrated  by  that 
reafoning  which  might  experience  the  fltock  of  ages  without 
being  moved.  So  attached  was  he  to  the  geometrical  mode  ot 
demonftration,  that  in  his  Dilfertations  he  appeared  to  confuler 
it  as  indeed  the  only  fpecies  of  evidence,  excepting  the  femes, 
that  could  be  relied  on.  But  here  he  was  certainly  venturing 
too  far  ; fo  rafh  an  opinion,  and  one  which,  had  he  previuully 
con lul ted  with  prudence,  might  have  been  lupprefted,  was  fatal 
to  his  caule.  Wre  mull  here  therefore  date  the  commencement 
of  thole  attacks  to  which  his  lytlem  was  afterwards  expofed. 
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Such  an  indifcreet  fpecies  of  pedantry  was  but  ill  calculated  to 
procure  a generally  favourable  reception  for  a book  with  lo  ex- 
traordinary a title  as  the  Phyfico-matkematical  Elements  of  Me- 
dicine. Many  learned  and  ingenious  men,  the  greater  part  of 
whofe  knowledge  had  depended  chiefly  on  the  evidence  oftefti- 
mony,  were  now  difpofed  to  examine,  with  a fteady  and  awak- 
ened eye,  his  boafled  demonftrations.  The  confequence  was 
that  which  might  have  been  expected  : the  refult  of  their  in- 
quiries was  wholly  inaufpicious  to  thofe  new  applications  of 
geometry ; they  found  that  his  fails  and  experiments  were  few, 
that  his  poftulates  were  endlefs,  and  that  no  mathematical  rea- 
foning  whatever  could  extradl  truth  from  a falfe  hypothefis,  or 
could  fairly  deduce  a general  conclufton  from  particular  premiles. 
The  Doctor,  they  obferved,  had  impofed  upon  himfelf,  in  ima- 
gining that  either  certainty  or  truth  was  naturally  inherent  in 
any  mere  geometrical  forms ; thefe  forms,  they  faid,  had  been 
often  abided : Plato  had  thought  l.'»:in  fomewhat  divine;  the 
luperftitious  had  employed  them  as  charms;  Pythagoras  had 
made  them  the  fymbols  of  his  creed;  and  even  in  the  writings 
of  the  learned  ProfelTor  himfelf,  they  frequently  ferved  no  other 
purpofe  but  to  give  an  air  of  importance  to  trifles  ; to  bellow  on 
error  the  appearance  of  fcience  ; and  to  give  a Ample  and  a 
trite  remark  the  look  of  refearch,  and  of  acute  and  profound 
erudition. 

It  is  unneceflary  to  recall  here  the  fatirical  wit,  or  more  pro- 
perly the  fcurrilous  abufe,  with  which  this  fyftem  and  its  author 
were  treated.  The  mechanic  phyfiology  has  now  funk  into  Inch 
conterppt,  that  the  mold  illiterate  affedl  to  (mile  at  the  mention 
of  its  name ; they  feem  to  forget,  or,  what  is  more  probable, 
they-  never  knew,  that  it  once  was  honoured  with  the  great 
names  of  Borelli,  of  Bberhaave,  and  of  Newton  ; and  their 
reading  perhaps  cannot  inform  them  that  it  was  a noble  ftep  to 
improvement  ; that  it  explained  the  ftrudlure  of  the  eye,  the 
movement  of  the  bone,  and  force  of  the  mufcle,  and  that  it  may 
yet  perhaps  be  the  means  of  many  interefling  dilcoveries  in  the 
living  body  : difeoveries,  however,  which  Heaven  will  referve 
for  other  minds  than  thofe  which  it  makes  merely  to  receive  the 
impreffions  of  the  day. 

A frequent  mifiake  into  which  the  mechanical  philofophers 
had  fallen,  was  their  hopes  of  being  able  to  'account  for  digef- 
tion  by  the  mufcular  force  and  action  of  the  Jlomach.  The 
more  they  reafoned  from  this  fuppofltion,  the  more  widely  they 
wandered  from  the  truth.  A thought  of  Vallifneri,  that,  in 
adding  mechanically,  the  Idomach  was  as  liable  to  be  aftedled  as 
its  contents,  gave  a hint  to  Reaumur.  On  this  hint  he  began 
immediately  a fet  of  experiments  ; and,  from  a number  that 
were  clear  and  decifive,  concluded  that  digeldion  was  performed 
by  a folvent.  Here  was  a fair  introduddion  to  chcmitdry  ; the 
adtion  of  fol  vents  was  never  yet  fatisfaddorily  explained  by  me- 
chanic powers.  A new  era  therefore  commences ; and  che- 
raiftry  now,  in  phyftological  inveftigations,  holds  that  place 
which  was  formerly  pofieftfed  by  geometry  and  mechanics. 

Nor  is  chemitdry  undeferving  of  this  rank.  From  a fmall 
beginning,  and  from  modeldly  profefling  to  obferve  merely  the 
different  phenomena  which  are  the  efledds  of  heat  and  of  mix- 
ture, it  has  rilen  like  aftronomy  to  the  firft  eminence  among  the 
fciences.  By  its  numerous  refearches  it  has  found  widely  dif- 
fufed  over  nature  a variety  of  Angularly  addive  bodies,  which 
are  called  /alts.  Of  thefe  falts  it  has  noticed  fome  which  change 
a blue  vegetable  tindlurp  into  green,  and  others  which  change 
that  tinddure  into  red  : the  former  of  thefe  it  has  called  alkalis, 
and  the  latter  are  known  by  the  name  of  acids.  It  has  obferved, 
that  when  acids  arid  alkalis  are  brought  into  contadd,  and  either 
of  them  nearly  in  a fluid  (date,  they  encounter  with  violence. 


effervefcence  and  heat,  and  form  a fait,  which,  being  neither 
acid  nor  alkaline,  is  called  ventral.  It  has  been  remarked  that 
all  thefe  falts,  whether  volatile  or  fixed,  whether  fluid  or  con- 
crete, have  each  permanently  uniform  charadders;  and  that, 
though  fometimes  blended  in  a mixture,  or  made  to  evanifli 
in  a folution,^  yet,  when  they  are  feparated,  they  refume  their 
tatle,  their  fmell,  their  colour,  and  their  form,  and  exhibit,  as 
before,  the  fame  power  in  diffolving  earths,  metals,  and  ldones, 
and  in  making  inflammable  bodies  to  fmoke,  to  kindle,  and 
explode  with  a loud  noife.  All,  however,  add  not  alike  upon  all 
bodies  ; thofe  acids  which  diffolve  iron  remain  quite  harmlefs 
upon  gold.  And  chemiflry  here  has  been  led  to  obferve,  that  par- 
ticular falts  fhow  a preference  for  particular  bodies,  that  there  is 
in  them  ari  appearance  of  choice,  and  that  their  charadder  is 
never  to  be  known  but  by  ftudying  their  differcRt  eledtNe  at- 
traddions. 

Befldes  falts,  chemiftry  of  late  has  alfo  discovered  a number 
of  bodies  that  are  ffill  more  wonderful,  (till  more  addive,  aiul 
fome  of  them  at  lead  ftill  more  widely  diffufed  over  nature,  Thefe 
are  certain  aeriform  fluids,  which  are  called  gafes  : thefe  gafes, 
like  the  mind  itfelf,  are  difcernible  only  by  their  effedds  ; all  are 
elaftic,  and  all  are  combined  with  the  principle  of  heat.  Their 
kinds  arc  various  ; fome  are  inflammable,  fome  are  faline  and 
foluble  in  water,  fome  are  neither  the  one  nor  the  other,  and  fome 
ditdinguiffied  by  the  name  of  airs,  maintaining  combuftion  and 
refpiration  : their  importance  is  fuch,  that  there. is  not  a Angle 
procefs  in  chemitdry,  nor  perhaps  one  regular  process  in  nature, 
“ iu  which  the  phenomena  of  the  difengagement  or  fixation  of 
heat,  and  the  difengagement  or  fixation  of  elaftic  fluids,  are 
not  obferved  either  feparately  or  together.”  Two  of  thefe  fluids 
compofe  water,  two  the  nitric  acid,  two  ammonia,  and  three  of 
them  are  found  in  atmofpheric  air;  one  of  them  is  thought, 
with  a good  deal  of  reafon,  to  be  the  alkaligenous  principle  in 
bodies,  and  two  of  them  to  be  the  conllifuents  of  oil  : the  prin- 
cipje  of  acidity  is  already  known  to  be  one  of  the  two  which 
compofe  water.  The  fame  fluid  oxidates  metals,  fupports  flame 
during  combutdion,  communicates  heat  to  the  circulating  blood, 
and  maintains  life  in  the  adl  of  refpiration. 

By  that  knowledge  which  it  thus  has  acquired  of  falts  and  of 
gafes,  by  its  more  ingenious'modes  of  analvfis,  and  by  fome 
difeoveries  which  it  has  made  concerning  the  nature  of  heat  and 
of  light,  chemiftry  is  now  able  to  accouht  for  many  phenomena 
that  before  were  inexplicable.  In  Fraace  particularly  it  has 
been  recently  extending  its  refearches  with  a good  deal  of  arr 
dour  towards  the  phenomena  of  both  the  animal  and  vegetable 
kingdoms  : it  has  there  found  its  lalt  and  its  gafes,  its  heat 
and  its  light,  active  and  bufy. 

It  is  more  than  a century  fince  it  obferved  that  plants  were 
nourifticd  by  pure  water  and  atmofpheric  air;  that  from  thele 
alone  they  derived  their  extracts,  their  mucilage,  tjteir  oil,  their 
coal,  their  acids,  their  alkalis,  and  aroma.  But  tince  the  dif- 
covery  of  different  kinds  of  elaftic  fluids,  it  has  farther  remarked, . 
that  they  grow  rapidly  in  hydrogenous  gas*,  and  in  air  mixed! 
with  carbonic  acid  ; that  aflifted  by  light  their  leaves  abforb  hy- 
drogene from  water,  carbone  from  the  acid  of  which  they  are  fo 
fond  ; and,  thus  decompofing  the  one  and  the  other,  difengage 
from  both  the  oxigenous  principle,  or  vital  air,  and  reftore  to 
the  atmofphere  falubrity  and  health. 

Leaving  vegetables,  which,  by  analyfis  in  clofe  vetTels  and  in 
red-hot  pipes,  it  has  reduced  to  hydrogene,  oxigene,  azote,  and 
charcoal,  it  has  made  dilcoveries  no  lels  important  in  the  ani- 
mal kingdom.  It  has  found  that  the  food  of  the  nobler  ani*- 
trials,  which  immediately  or  remotely  is  prepared  by  vegetables, 
is  generally  adted  upon  by  a folvent : it  has  proved  by  expert* 


* Hydrogenous  gas  adls  with  more  energy  than  any  other  fubftance  in  diffolving  carbone  ; it  mixes  with  carbonic  acid  and 
with  azole,  and  fometimes  holds  in  folutioii  fulphur  and  phofphorus.  See  Fourcroy’s  Difcoutfe  on  modern  Chemiftry. 
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went,  that  the  animal  organs  can  fix  azote  ; can  decompofe  at- 
mofpheric  air  j can  form  lime,  iron,  and  carbonic  acid,  as  well 
as  vegetables,  produce  a number  of  inline  fubftatlces,  which  no 
art  could  detect  in  their  food.  Nur  is  it  here  t,hat  fuch  difeo- 
'veries  are  meant  to  terminate  ; thele  feemiugly  creative  powers, 
of  vegetation  and  of  animalization,  with  other  phenomena  in 
the  flrubture  and  economy  of  living  bodies,  chemiflry  imagines 
that  it  will  yet  be  able  to  explain.  We  may  fafely  venture, 
however,  to  predict,  that  fomethmg  more  than  its  prelent  know- 
ledge of  the  various  effefls  of  heat  and  of  mixture  will  in  this 
cafe  be  found  tiecelfary  to  enfure  luccefs.  The  late  difeovery 
of  elaftic  fluids  and  their  fingular  properties  affords  the  flrongelt 
reafons  to  fufpett  that  we  yet  may  be  ignorant  of  many  agents 
which  nature  employs  in  the  functions  of  bodies.  But  whatever 
be  the  truth,  we  are  alraoft  certain  that  thefe  agents  difeovered 
by  the  chemifls  are  not  alone  concerned.  Eleblricity,  mag- 
netifm,  and  what  have  been  called  animal  electricity  and  animal 
magnetifm,  mull  not  be  excluded  from  acting  fome  part.  The 
growth  of  plants,  it  is  well  known,  is  confiderably  affeCled  by 
the  eleftrical  Hate  of  the  atmofphere  ; it  is  fenlibly  promoted  by 
a proper  ufe  of  the  vegeto-ele6trometer,  and  has  been  faid  to  in- 
dicate a difference  between  the  negative  and  pofuive?  electricities, 
whether  thefe  be  kinds  or  Hates  ef  the  fluid.  Such  too  is  our 
prefent  knowledge,  that  eledlricity  as  yet  feems  the  only  caufe 
to  which  we  can  aferibe  the  Teeming  chemical  affinities  of  the 
dew  ; its  conflant  practice  in  avoiding  fome  bodies,  its  predi- 
lection for  others,  and  particularly  its  attachment  to  the  living 
points  of  plants  and  of  leaves  : nor  is  this  eledtricity  wholly  un- 
concealed with  the  animal  kingdom  ; wrhen  we  think  of  its 
fingular  fondnefs  for  points,  it  occurs  that  one  intention  of  our 
hairs  may  probably  have  been  to  colledt  and  diffufe  it.  It  is 
plainly  excited  in  crofs  rubbing  the  hair  of  lome  animals  ; and 
when  we  wear  filk,  it  is  frequently  accumulated  upon  the  fup- 
face  of  our  own  bodies. 

The  iron  found  in  plants  and  in  animals  is  certainly  fome- 
what  of  a ltriking  circumflance,  and  cannot  be  denied  to  be  one 
reafon  why  magnetifm  ffiould  not  be  wholly  overlooked. 

As  for  animal  electricity,  or  what  has  been  called  fo, 
it  is  now,  we  - believe,  generally  allowed  to.  hold  an  important 
place  in  the  fyflem.  It  is  very  perceptible  in  all  thofe  nerves 
which  are  fubfervient  to  voluntary  motions  ; nor  is  it  limited  to 
thefe  alone.  In  feveral  inflances  where  metals  were  applied  to 
the  nerves  of  the  heart,  which  nature  has  deflined  to  fpontarie- 
ous  motions,  they  were  feen  to  awaken  the  dormant  powers  in 
the  mufcular  fibres  of  that  vifeus.  We  here  fpeak  only  of  the 
nerves ; but  the  Torpedo,  the  Gymnotus  eleftricus,  and  Si- 
jurus  eledlricus,  poffefs  a particular  flrudlure  of  organs  for  col- 
lediing  this  fluid,  for  difeharging  it  at  pleafure,  and  for  giving 
a ffiock.  If  thole  wTo  are  accnltomed  to  the  common  kind  of 
electrical  experiments  may  at  firft  be  furprifed  that  this  eledlric 
fluid  in  the  animal  is  not  difeharged  from  the  nerves  by  water, 
or  any  other  metallic  condudlor  that  is  pure  and  unmixed, 
another  fadl,  which  is  fully  as  (hiking,  though  it  has  not  been 
hitherto  mentioned  by  any  oblervtr  known  to  us,  appears  to 
merit  equal  attention  : Cut-  away  the  leg  of  a frog,  uncover  a 
part  of  the  crural  nerve,  place  the  limb  now  on  a table  on 
which  an  electrifying  machine  is  working,  you  will  lee  the 
mufcles  iirongly  convulfed  at  every  fpark  which  you  draw  from 
the  condudlor,  but  remaining  motionlels  upon  the  difeharge  of 
the  Leyden  phial.  See  Plate  11.  Vol.  III. 

Animal  eledtricity  naturally  fuggefts  animal  magnetifm. 
This  laft  has  been  produdtive  of  more  wonders  in  the  human 
frame  than  all  the  preceding  agents  together.  Under  the  ma- 
nagement of  Mefmer  at  Paris,  and  his  pupil  Dellon,  it  filled  all 
who  obferved  its  effeCts  with  furprife  and  afloniffiment.  It 
feemed  to  unhinge  the  powers  of  the  mind,  and  afl'edl  the  whole 
animal  economy;  it  excited  the  mod  extraordinary  emotions  ; it 
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roufed  and  allayed  the  different  paflions ; it  changed  averfion 
into  love,  and  love  into  averfion ; it  created  pain,  it  healed 
wounds,  and  cured  difeafes  as  if  by  inchantment. 

Thefe  difeoveries  were  made  by  a quack,  who  knew  not  the 
caufe  by  which  he  produced  fo  fingular  appearances.  The  ce- 
lebrated Franklin,  who  firft  fuppofed  that  the  eleCtrical  fluid 
was  the  thunder,  was  placed  at  the  head  of  thole  gentlemen  who- 
demonftrated  t.hat  this  fpecies  of  magnetifm  wa&ihe  fame  power 
that  had  long  been  known  under  the  name  of  imagination. 

This  lad  difeovery,  if  the  blulhing  pride  of  modern  philofo- 
phy  could  but  ltoop  to  improve  an  important  hint,  though  ori- 
ginally (liggefted  by  an  empiric,  might  greatly  enlarge  our 
knowledge  of  mind,  and  explain  fome  things  in  the  animal  eco- 
nomy which  appear  yet  to  require  a folufion.  At  any  rate,  it 
fufficiently  proves  that  the  influence  of  mind  is  very  extenfive  in 
the  higher  parts  of  animal  creation.  Many  faCts  would  argue 
that  it  increafes  as  we  rife  in  the  fcale : but  the  foie  intention 
here  was  to  (how,  that  chemical  agents  are  neither  almighty 
nor  every  where  prefent ; that  in  the  internal  organical  economy 
of  living  bodies  they  aft  but  a part;  and  that,  like  the  other 
agents  in  nature,  they  are  obliged  to  confine  their  operations 
within  thofe  limits  which  the  great  Authorof  being  has  preferibed. 

The  aid  which  anatomy  affords  to  phyfiology  is  now  to  be  con- 
fidered.  Phyfiology  in.  general  and  the  ftudy  of  anatomy  are  lo- 
clofely  connected,  that,  as  Haller  imagined,  they  can  hardly  be  fepa- 
rated  even  in  idea.  In  his  opinion,  the  man  who  lhould  attempt 
to  become  a phyfiologift  without  anatomy,  would  aCt  as  wifely 
as  the  mathematician  who,  without  feeing  the  wheels  or  the 
pinions,  or  without  knowing  the  fize,  the  proportions,  or  the 
materials  of  any  machine,  would  yet  prefume  from  mere  calcula- 
tion to  determine  its  powers,  its  properties,  and  ufes.  In  this 
comparifon,  the  importance  of  anatomy,  we  are  really  per- 
luaded,  is  not  reprefentec^in  a light  too  ftrong. ; nor  does  th3t 
medium  through  which  it  has  been  viewed  appear  to  have  beem 
magnified  beyond  nature. 

Whether  arl  or  lcience,  anatomy  is  one  of  thofe  eminent 
accompliffiments  without  which  no  one  is  able  to  profecute  his- 
(tudies  with  half  that  pleafure  and  fuccefs  which  he  might  in 
either  the  animal  or  vegetable  kingdoms.  Having  been  always 
accultomed  to  alfign  it  one  of  the  higheft  and  moft  honourable 
places  among  thofe  branches  of  human  knowledge  which  are 
ftyled  liberal,  we  mull  be  excufed  if  we  dwell  a little  in  expofing 
an  attempt  to  convert  it  to  a craft. 

It  is  with  furprife,  and  a mixture  of  regret,  that  we  fee  a- 
writer  of  diftinguifhed  merit  wilhing  thus  to  degrade  it,  and 
feeking  to  confine  it  as  well  as  phyfiology  to  that  profelfioa 
which  chanced  to  be  his  own.  The  dignity  ofafcience,  which 
he  confidered  as  his  glory  and  his  pride,  lhould  have  certainly 
extinguifhed  in  a generous  mind  the  low  and  difgufting  policy  off 
his  trade.  It  is  indeed  with  reafon  that  he  thinks  it  unfortu- 
nate, “ that  thofe  who,  from  the  nature  of  their  education,  are 
belt  qualified  to  inveftigate  the  intricacies,  and  improve  our 
knowledge  of  the  animal,  economy,  are  compelled  to  get  their 
living  by  the  praftice  of  a profeffion  which  is  conflant  employ- 
ment.” We  lament  the  misfortune  as  much  as  he  can  ; but 
we  reafon  not  from  it  in  the  fame  way.  Inflead  of  complaining 
that  “ idle  profeflional  men,”  particularly  “ of  the  church,  ffiould 
become  philofophers  and  phyli.ologifls  as  it  were  inltinCtively,” 
we  are  happy  to  learn  that  men  of  enlightened  and  cultivated 
minds  are  thus  lb  readily  dil-pofed  to  aflifl  us  ; that  nature  conducts 
them  as  it  were  by  inftinCt ; and  that  happily  they  enjoy  all  that 
leifure  which  is  deemed  fo  neceffary  for  fuch  an  undertaking.  The 
genius  of  fome,  and  the  liberal  education  which  they  all  mull  have 
had  opportunities  of  acquiring,  by  no  means  imprefs  us  with 
any  uniavourable  ideas  of  their  aid. 

Our  author  allows  them  to  look  through  microfcopes  and  ex- 
amine the  red  globules  of  the  blood:  'They  uiay  too,  hcH'ays^ 
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view  animalcule,  and  give  us  a candid  relation  of  what  they 
fee;  but  Ihonld  not  prefume  to  carry  their  reafoning  into  a 
fcience  of  which  they  can  know  nothing,  or  hope  to  throw 
light  on  a fubjedl  which  it  is  impollible  they  can  underltand. 
But,  to  fpeak  freely,  after  confidering  the  great  pbyfiological 
difcovery  of  Prieftley  with  refpeCl  to  rsfpiration,  the  moll  im- 
portant probably,  not  even  excepting  that  of  the  fyjlem  of  ab- 
forbertts,  that  the  fcience  has  witnelTed  in  the  prefent  age,  we 
fee  no  grounds  for  prefcribing  fuch  laws  or  fixing  fuch  limits : 
and  although  he  may  treat  the  illultrious  Reaumur  and  Abbe 
Spallanzani  as  nothing  more  than  makers  of  experiments,  and 
declare  a refolution  to  place  no  confidence  in  thofe  which  are 
made  by  gentlemen  and  priejls  ; he  will  not  certainly  deny  that 
others  have  as  well  as  he  a juft  right  to  think  for  themfelves. 

Were  fuch  fentiments  to  become  univerfal,  it  is  difficult  to 
fay  what  would  be  the  confequence.  In  this  country,  the  law 
and  the  church  require  from  their  members  a formal  certificate, 
that,  befides  the  profeffional,  they  have  alfo  attended  fome  lite- 
rary dalles  at  the  univerfity.  To  our  medical  clafles  boys  are 
admitted  from  the  lhop  and  from  the  fchool,  and  may  after- 
wards pals  the  two  colleges  of  furgeons  and  phyficians,  by  ex- 
hibiting a little  (kill  in  their  art,  or  at  leaft  by  paying  the  Hated 
fees.  On  thefe  accounts,  being  anxious  already  for  the  fate  of 
a profclfion  which  we  refpedt,  and  confidering  the  degeneracy  to 
which  it  is  expofed,  not  we  hope  the  degeneracy  into  which  it 
is  finking,  we  ftiould  be  forry  to  fee  it  deprived  of  thatrefpec- 
tability  which  it  may  derive  from  the  countenance  of  men  pof- 
lelfing  general  literature  and  fcience. 

It  is  very  true,  that  gentlemen  and  priefts  may  not  be  ana- 
tomifts  ; and  not  a few  anatomical  difputes  might  feem  to  infi- 
mrate,  that  perfons  may  be  very  eminent  anatomilts  without 
being  either  gentlemen  or  priefis.  Still,  however,  there  is 
nothing  incompatible  in  thofe  charafters  ; and,  were  we  to 
judge  from  their  writings,  it  was  certainly  a thing  of  which  Bacon, 
Newton  and  Locke  never  dreamed,  that  the  ftudy  of  the 
prieft,  or  the  mere  circumftance  of  being  a gentleman,  was  to 
blunt  their  acutenefs  for  phylical  refearch,  or  in  after  times  to 
atfeft  their  reputation  as  men  of  genius. 

“ When  men  have  begun  to  real'on  corredlly  (fays  Dr.  Hun- 
ter), and  to  exercil'e  their  own  judgment  upon  their  obfervations, 
there  muft  be  an  end  to  delufions.  Many  doflrines  of  old  phy- 
licians  and  of  old  women  will  meet  with  proper  contempt  ; the 
tyranny  of  empty  pomp  and  myftery  of  phyfic  ufill  be  driven 
out  of  the  land,  and  forced  to  leek  ftrelter  among  lefs  culti- 
vated focieties  of  men.” 

If  the  learned  profelTions  wiffi  to  be  refpecled,  let  them  re- 
fpedt  each  other  : for  our  part,  we  etleem  them  all ; and  what- 
ever affiflance  either  they  or  others  may  afford  to  phyfiology, 
they  may  be  affured  that  they  will  not  find  us  any  wife  difpofed 
to  detrail  from  its  merit.  Diverted  of  prejudice,  we  value  fis 
highly  the  difcovery  of  Prieitley,  which  explains  refpiration, 
as  if  it  had  come  from  Albinusor  Haller;  and  with  as  much 
readinefs  acknowledge  obligations  to  the  celebrated  painter 
Leonardo  da  Vinci,  as  if  he  had  been  a do&or  of  phyfic. 

But  while  we  are  thus  impartial  to  others,  we  would  not  be 
unjuft  to  profeffional  anatomilts.  Their  learning,  their  pa- 
tience, and  ardour,  have  been  great ; arid  candour  obliges  us 
to  affert  their  claim  to  the  molt  numerous  and  important  dif- 
coveries  that  have  yet  been  made  in  pbyfiological  fcience.  The 
pains  which  they  have  taken,  the  prejudices  which  they  have 
furmounted,  and  thofe  feelings  which  they  have  facrificcd  in 
deferibing  the  parts  of  the  dead  body,  place  their  labours  be- 
yond all  praife. 

But  their  difeoveries  have  not  been  confined  to  a mere  know- 
ledge and  defeription  of  parts.  In  the  dill  fabric,  juft  as  in  a 
time-piece  or  a broken  orrery  without  motion,  the  whole  pre- 
fents  a very  confuted  and  even  an  uninterefling  appearance. 
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In  this  cafe,  fhoujd  the  man  of  reflexion  happen  to  afk,  whet's 
are  the  organs  of  the  different  functions  ? all  would  be  filenor, 
and  nothing  would  be  found  to  make  a reply  to  fuch  an  in- 
quiry. The  arterial  fyftem  is  relaxed  and  empty  ; the  mufeti- 
lar  fibre  cannot  be  roufed  ; the  heart  has  ceafed  from  its  wont- 
ed beatings ; and  the  nerve  refufes  to  convey  fenfations.  On 
this  feene  the  eye  of  the  anatomift  could  not  be  expected  to 
dwell  long  with  much  fatisfaflion.  Curiofity  would  induce 
him  to  look  beyond  it,  and  ftudy  the  defign.  He  would  fooh 
perceive,  that,  to  know  the  ufes  of  the  feveral  parts,  they 
muft  be  feen  alive  and  in  aftion.  But  here  new  difficulties 
would  arife,  and  feelings  of  compaffion  would  exclaim  againft 
any  further  purfuit.  The  natural  zeal,  however,  of  inquiry, 
the  good  of  mankind,  and  the  love  of  fcience,  in  a generous 
mind  are  not  eafily  refilled. 

To  his  lading  praife,  and  the  fingular  improvement  of  true 
phyfiology,  the  anatomift  has  examined  the  living  body,  and 
has  there  obferved,  that  all  motion  proceeds  immediately  from 
the  mufcular  fibre  ; that  the  mufcular  fibre  again  derives  its 
power  from  the  nerve,  which  terminates  in  the  brain;  that 
fibre  and  nerve,  and  the  whole  fyftem,  are  nourifhed  by  the 
blood  which  comes  from  the  heart;  and  that  the  walte  of 
blood  is  fupplied  by  the  ladleais,  which  abforb  nutritious  mat- 
ter from  the  food  as  it  paffes  along  the  mteftinal  canal. 

He  has  alfo  obferved,  that  the  blood,  which  is  in  continual 
motion,  has  a circular  coui  fe  ; that  other  veiTcls  along  with  the 
ladleais  are  employed  to  abforb  ; and  by  means  of  injcdlion 
hasfhown  the  route  of  the  different  fluids  as  clearly  in  the 
dead  as  they  could  have  been  feen  in  the  living  fubjedt. 

When  his  eyes  bave'failed  in  tracing  objedts  that  wsere  too 
minute  for  unaided  fight,  he  has  called  in  the  help  of  the  mi- 
crofcope,  and  difeovered  the  red  globules  of  the  blood,  ani- 
malcule in  the  femen,  and  the  anaftomofes  of  the  arteries  and 
veins ; and  wffien  the  microfcope  could  lead  him  no  further, 
he  has  had  recourfe  to  chemical  analyfis,  and  made  difeoveries 
equally  important  in  demonftrating  the  bodies  which  compole 
the  feveral  fluids  and  the  folids. 

Ilefides  thefe  fervices  which  the  anatomift  has  rendered  to 
phyfiology,  the  fcience  is  likewife  greatly  indebted  to  him  for 
thofe  various  and  ingenious  methods  which  he  has  taken  to 
diffufe  his  knowledge.  Whatever  has  occurred  remarkable  or 
rare  he  has  fludied  to  preferve,  either  dried,  or  in  fluids  that 
refill  putrefaction.  By  corroding  the  parts  which  he  has  in- 
jected in  a certain  acid,  he  has  given  an  idea  of  the  vafcular 
fyftem,  which  is  at  once  inllruclive  and  elegant.  Where  it 
has  been  ncccffaty  to  deftroy  the  parts  when  incapable  of  pre- 
fervation,  or  where  the  prefervation  would  have  been  expen- 
five,  he  has  not  neglected  to  reprefent  them  in  models  of  wax, 
or  to  perpetuate  them  in  accurate  calls  of  lead  or  of  flucco : 
and,  laftly,  that  the  valuable  fruits  of  his  labours  might  not 
be  confined  in  his- room  of  preparations  or  to  his  pupils,  he  has 
delcribed  mod  of  them  in  drawings,  has  multiplied  his  draw- 
ings by  correCl  engravings;  he  has  even  published  his  nume- 
rous engravings,  and,  to  render  them  intelligible,  has  illuf- 
trated  each  with  copious  explanations. 

From  this  account  it  might  be  fuppofed  that  the  anatomift 
has  done  all  that  can  be  reafonably  expelled  from  him.  If 
we  drew,  however,  fuch  a conclufion,  we  might  certai.'Jy  be 
charged  with. precipitation.  His  views  have  hitherto  been  too 
confined,  nor  have  they  been  directed  with  all  that  (kill  which 
a rational  and  comprehenfive  phyfiology  would  require.  As 
if  chiefly  guided  by  the  rant  of  the  poet,  that  “ the  noblcft 
lludy  of  mankind  is  man,”  he  has  cultivated  his  art  princi- 
pally with  an  eye  to  medicine  and  forgery  ; and  while  he  has 
diffefted  the  human  body  with  a tedious  minutenefs,  he  has 
feldom  looked  into  thofe  of  brutes  but  when  he  has  wiftied  to 
illuflrate  a theory  or  cltablifh  an  hypothecs. 
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As  fome  apology  for  fuch  a conduct,  there  is  indeed  but 
little  immediate  or  pecuniary  advantage  to  be  derived  frorh 
comparative  anatomy  ; and  thofe  who  have  heard  of  the  fox 
and  the  grapes  will  readily  perceive,  that  few  will  be  difpofed 
to  commend  a fcience  which  refle&s  not  much  credit  on  their 
knowledge,  and  which  they  are  led  from  fentiments  of  pride  to 
treat  as  tither  contemptible  or  ufelefs.  The  decilive  tone  and 
affefted  air  of  fuperior  difeernment  being  not  unufually  a very 
tender  part  of  the  character,  they  ofeen  form  that  mark  of 
diftin&ion  which  isfeldom  refigned  but  with  the  utmoft  degree 
of  reluctance.  It  is,  however,  allowed,  that  any  oppofition 
from  thefe  caufes  ought  not  to  frighten  an  afpiring  genius. 
His  nobler  mind  ftiould  look  beyond  pecuniary  profpects ; 
and  he  ought  to  have  fortitude  enough  to  defpife  the  fneers 
and  malevolence  of  pompous  ignorance.  The  other  difficul- 
ties which  he  has  to  encounter  in  his  own  ellimation  may  not 
be  fo  fmall. 

In  feeking  to  enlarge  the  field  of  inquiry,  he  will  foon  ex- 
perience that  he  wants  a language,  or  at  leaft  a nomenclature 
fitted  to  exprefs  the  different  obje&s  which  mull  neceffarily 
occur  in  his  rtfearches.  He  will  find  too  that  he  wants  thofe 
proper  claffifications  of  the  animal  kingdom,  which  are  equally 
neceffary  both  to  abridge  and  direct  his  labours.  See  Ana- 
tomy. 

The  firft  nomenclature  of  the  anatonvft  was  formed  upon 
the  diffe&ion  of  brutes ; and  molt  of  its  terms,  as  the  rete 
mirabil -,  are  now  ufelefs,  or  tend  to  millead  thofe  who  employ 
them  in  their  diffe&ions  of  the  human  body.  - The  few  of  its 
parts  which  are  ltill  retained,  as  the  different  names  and  divi- 
lions  of  the  gut,  are  much  more  applicable  to  the  ufual  appear- 
ances in  certain  quadrupeds  than  to  any  thing  which  we  meet 
with  in  man. 

This  firft  nomenclature  declined  with  the  ftudies  which  gate 
it  birth,  and  with  the  decline  of  that  fuperftition  which  per- 
mitted no  other  ftudies  of  the  kind.  Since  the  days  of  Vtfa- 
lius  the  human  body  has  been  chiefly  differed  ; and  the  no- 
menclature which  has  thence  ariftn,  and  has  lince  been  affum- 
ing  the  form . of  a language,  if  adapted  at  all,  is  peculiarly 
adapted  to  that  fubjedl.  Were  we  now  therefore  difpofed  to 
examine  the  internal  economy  of  animals  in  general,  we 
ftiould  fee  at  once  that  the  prefent  nomenclature  is  as  ill  fuited 
to  comparative  anatomy  as  the  former  nomenclature  was  to  the 
tliffe&ion  of  the  human  body.  The  feveral  faCls  which  con- 
firm this  affertion  are  btit  too  numerous.  To  give  one  or  two  : 
In  a late  wotk,  The  Phyflolopy  of  Fifhes,  the  celebrated  author 
is  obliged  to  inform  his  reader  in  a note,  that  when  he  makes 
ufe  of  the  following  terms,  fuperior,  inferior,  anterior,  and 
pofterior,  the  fi(h  is  fuppofed  to  be  (landing  ereCt  in  the  atti- 
tude of  man:  and  in  his  ingenious  Contemplation  on  Nature , 
Bonnet,  belides  the  abfurd  pradlice  of  calling  nerve  by  the 
name  of  marrow,  has  been  pleafed  to  obferve,  that  in  certain 
inft&s  the  fpinal  marrow  is  not  in  the  fpinc,  but  in  the  oppo- 
fite  fide  of  the  body,  running  longitudinally  along  the  breaft. 

Applying  occafionally  this  nomenclature  to  the  fmall  num- 
ber of  birds  and  quadrupeds  which  wre  have  diffeCled,  it  was 
much  drained  with  refpeCl  to  their  (keletons.  Even  forced 
analogy  could  not  bring  it  to  exprefs  many  diftributions  of  the 
nerves  and  blood  veflels ; and  when  it  was  employed  in  naming 
the  mufcles,  in  mod  cafes  it  turned  out  to  be  ufelefs  or  abfurd. 

We  were  firft  led  to, obferve  its  defers  on  hearing  of  the 
namelefs  bones  of  the  pelvis,  called  the  os  ilium,  the  os  ifehium, 
and  the  os  pubis,  united  behind  by  an  os  facrum,  which  is  tipt 
with  a coccyx  or  bone  'of  a cuckow:  we  thought  it  likewife 
fomewhat  remarkable  to  find  a goat,  a boat,  and  a conch  (hell. 


among  the  external  parts  of  the  car  ; arid  within  the  tympanum 
a hammer  and  its  (haft,  a ftithy,  a ftirrup,  and  a periwinkle. 
Hut  tliele  defeat,  were  moll  fcrioulty  felt  in  ratting  the  dilF.'rent 
mufcles  of  a dog,  and  comparing  them  feverally  with  Albimis’a 
tables.  Thefe  tables  and  mufcles,  to  our  great  furprife,  did4 
not  reflet!  that  mutual  light  upon  one  another  which  we  ex- 
pedit'd. To  obtain  here  more  accurate  ideas,  we  got  the 
comparative  myography  of  Douglas.  At  one  glance  the  ety- 
mological table  of  this  work  demonftnted  the  confufion  an! 
the  imperfedlion  of  the  nomenclature.  In  his,  as  in  otner 
books  of  myography,  the  mufcles  are  explained  by  deferibing 
their  origins,  insertions,  and  ufes:  but  the  table  (hows,  than 
their  names  are  never,  excepting  only  in  a few  cafes,  derived 
from  any  of  thefe  three  circumftances,  which  in  every  deferip- 
tion  are  uniformly  noticed  in  all  mufcles.  Their  names,  on  the 
contrary,  are  frequently  taken  from  their  particular  form  and 
appearance  in  the  human  body,  or  from  thofe  circumftances 
which  are  conftantly  varying  in  every  animal;  jult  as  if  muf- 
cles of  the  fame  origin,  infertion,  and  ufe,  (liould  in  all  ani- 
mals have  a fimilar  colour,  a fimilar  mode  of  infertion  and  ori- 
gin, a fimilar  compofition  and  variety  of  parts,  a fimilar  courfe 
and  direttion  of  fibies,  a fimilar  figure  and  fliape,  a fimilar  paf- 
fage  through  certain  places,  a fimilar  proportion  with  refpedl 
to  one  another,  or  ftiould  be  formed  of  a fimilar  fubftance. 

If  we  pafs  to  the  membranes,  as  expreffed  in  this  nomen- 
clature, we  (hall  not  difeover  that  their  names  are  more  philo- 
fophical.  A periofteum  covers  the  bones,  a pericranium  the 
(kull  ; the  cavity  of  the  thorax  is  lined  with  a pleura,  that  of. 
the  abdomen  with  a peritoneum ; and,  what  is  furely  fome-. 
what  remarkable,  bones  which  are  hollow  have  a periofteum 
on  their  infide  : the  membranes  in  the  (kull  are  by  way  of  dif- 
tin£lion  denominated  mothers  ; the  one  which  lies  next  to  the 
cranium  is  the  dura  .mater,  or  hard-hearted  mother,  while  that 
which  immediately  enwmaps  the  brain  is  the  mater  pia,  or  the' 
affe&ionate  mother. 

Of  all  the  terms,  however,  that  occur,  the  cavity  of  the 
(kull  contains  the  mod  extraordinary  collection  : we  there 
meet  with  a Turkifti  faddle  and  with  the  feet  of  a fea-horfe, 
with  a ring,  with  a lyre,  with  a fickle,  with  abridge,  with  a 
writing-pen,  and  a vvine-prefs.  A few  of  thefe  names  belong 
to  the  fubftance  of  the  brain  itfelf ; where  one  part  is  called 
from  its  hardnefs  the  callous  body,  another  from  fome  fancied 
analogy  the  medullary  fubftance,  and  a third  from  being  on. 
the  outfide  is  named  the  corticle,  and  from  its.  colour  the  cine- 
ritious.  Thefe  are  not  all : there  are  beftdes  footftalks  of  the 
cerebrum  and  cerebellum  ; the  thighs  and  arrris  and  fore  and 
hind  legs  of  a grand  divifion,  the  medulla  oblongata ; there  is 
qlfo  a vault  and  two  or  three  pillars,  one  pair  of  ltriatcd  bodies, 
two  beds,  and  a couple  of  horns;  fome  cavities  which,  from 
a fuppofed  refemblauce  to  ftomachs,  are  called  ventricles  and 
choroid  coats  ; two  bodies  named  from  the  olive,  two  from  a 
pyramid,  and  one  from  a pine,  which  is  chiefly  remarkable  for 
having  once  been  thought  the  refidcnce  of  the  foul.  At  fome 
diitancejn  the  cerehellum  we  are  however  pleafed  to  meet  with 
a name  that  is  fomewhat  elegant,  theim-  of  life.  In  this  there 
is  a degree  of  refinement,  which  mud  flrike  one  as  it  comes 
unexpectedly.  The  following  names  are  in  the  low:- ft:  ftyle'of 
obfeenity : they  are  wormKke  and  mammillary  precedes,  they 
are  nates,  teftes,  an  anus,  and  a vulva  ; which,  in  order  to  lave 
the  blufhes  of  our  readers,  we  (hall  leave  in  the  language  in 
which  they  were  conceived.  A lingular  part  is  placed  imme- 
diately under  a funnel,  and  is  named  from  its  ufe  the  pituitary 
gland  ; it  was  meant  originally  to  feertte  a phlegm,  but  it  holds 
that  office  now  as  a finecure  *. 


* That  our  readers  may  judge  whether  or  not  thefe  names  be  fairly  tranflated,  we  fubjoin  the  originals  Imre-  in  a u 
he  ear,  tragus,  fcapha,  concha , malleus,  incus,  flapes,  cochlea  : in  the  cavity  of  th'-’  (kull,  flVa  1 ur.cica,  p.xhs  hippocampi, 
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Ridiculous  and  wbimfical  as  many  of  thefe  appellations  are, 
they  generally  have  fome  allulion  to  their  fubjeft,  and  are  by 
no  means  the  mod  exceptionable  in  tht'3  nomenclature.  The- 
jjames  of  difeoverers  which  have  been  impofed  upon  various 
parts,  contain  no  defeription  at  all  ; and  tire  only  purpofe 
■which  they  can  ferve  is,  not  to  promote  the  intereft  of  fcitnt'e, 
but  to  immortalize  the  anatomilb.  As  many  of  thofe  have 
not  been  mote  than  infallible  to  fame,  they  or  their  friends 
have  taken  the  freedom  to  introduce  parts  to  our  notice,  not  by 
telling  us  what  is  their  nature,  but  by  demonftrating  who  was 
the  firft  that  obferved  thfcm.  Upon  reading,  therefore,  the 
catalogue  of  names  that  occur  in  anatomy,  one  would  imagine 
that  many  of  thefe  ingenious  difftftors  had  fuppofed  them- 
lelves  not  the  difeoverers  but  the  inventors  of  leveral  parts  in 
the  animal  economy.'  In  our  vafcular  fyftcm  is  the  ring  of 
Willis,  the  vein  of  Galen,  and  the  large  wine-prefs  of  Hero- 
philus.  We  have  in  our  biain  the  bridge  of  Vatolius;  and  in 
our  nerves  *ve  poffcfs  the  property  of  various  difeoverers.  The 
holes  of  Vidius,  and  the  caverns  of  Highmore,  are  in  our 
bones  ; fome  fmall  mufcles  in  the  foie  of  our  foot  is  the  flelhy 
mafs  of  Jacobus  Sylvius ; a part  of  our  eye  is  the  membrane 
of  Ruyfch  ; and  in  tlioffe  cafes  where  they  are  to  be  found, 
Gouper  lays  claim  to  particular  glands  ; two  canals  from  our 
mouth  to  our  ears  are  the  tubes  of  Euftachius ; the  duft  of 
our  pancreas  is  the  right  of  Virfungus  ; Poupart  has  a liga- 
ment almoft  in  our  groin ; a lobe  of  our  liver  belongs  to 
Spigelius  ; and  the  female  would  certainly  Rare  at  being  told, 
that  among  the  diftinguiihing  marks  of  her  fex  are  the  tubes 
of  Fallopius,  a tench’s  mouth,  and  feveral  veftiges  of  the  devil’s 
teeth  (morfus  diaboli). 

The  man  who  will  readily  obferve  the  defefts  of  this  nomen- 
clature, is  not  he  who  has  learned  it  already,  and  who  no  lon- 
ger is  acquiring  his  ideas  through  its  imperfeft  and  confufed 
medium  ; nor  is  it  he  whofe  Rudies  are  confined  to  the  human 
body,  the  particular  fubjeft  on  which  it  was  formed  : He  who 
will  fenfibly  feel  its  inconvenience  is  the  young  anatomifl,  who 
mull  receive  his  knowledge  through  its  channel,  commit  its 
vocables  to  his  memory,  and  ufe  them  afterwards  in  recalling 
his  ideas.  Another  who  muft  foon  percent;  its  failings,  is  he 
who  engages  in  comparative  anatomy,  and  who  is  anxious  to 
extend  his  views  beyond  that  which  the  fool i fir  indolence  of 
conceited  bombaR  has  called  -the  tnicrocofm.  A third  will  be 
he  who  has  remarked  the  numerous  fynonymes  which  different 
authors  have  thought  themfelves  warranted  to  fubtlitute  in 
place  of  the  old  terms : for  thefe  repeated  attempts  at  amend- 
ment are  a ftrong  proof  of  that  eRimation  in  which  it  is  held  by 
the  anatomical  writers  in  general : And,  laflly,  that  man  can- 
not hefitate  long  to  pafs  upon  it  a condemnatory  fentence, 
who,  like  Wilkins,  Locke,  Condillac,  and  Reid,  is  a perfon 
cf  extenfive  and  profound  reReftion,  who  is  well  .acquainted 
with  the  intimate  cohneftion  betweeiwjjccurate  expreflions  and 
accurate  ideas ; who  knows  how  much  the  improvements  of 
language  are  able  to  facilitate  the  progrefs  of  fcieuce  ; or  who 
has  experienced  the  wondrous  effifts  that  have  already  refulted 
from  the  example  and  labours  of  Linnaeus,  and  particularly 
from  the  new  nomenclature  in  chcmiltry,  which  can  hardly  be 
too  much  valued  and  admired. 

Our  intention  here  is,  not  to  ftiggeR  a particular  plan  for 
any  new  anatomical  nomenclature  ; the  fiate  of  our  knowledge 
may  in  this  refpeft  be  yet  too  imperfeft,  and  perhaps  it  may 
be  neceffary  to  fee  more  of  the  animal  economy,  before  we 
fhould  venture  on  fuch  an  undertaking.  We  neay  however,  in 


general,  obferve,  that  this  nomenclature, like  the  languages  of 
nations,  ought  not  to  be  formed  with  any  view  to  an  individual, 
~a  foecies,  or  genus;  and  after  that  be  carelefsly  extended  by 
fanciful  analogies  to  new  objedts,  and  from  thefe  again  be  ex- 
tended to  others  ; thus  making  metaphor  to  fpring  out  of  me- 
taphor without  end,  until  the  original  figure  be  loR,  and  revived 
an  1 loR  again,  times  without  number.  It  ought  to  contain  as 
many  as  poffible  of  thofe  terms  which,  underftood  in  their 
primary  fenfe,  might  apply  to  the  whole  animal  kingdom  and 
living  bodies,  without  any  metaphorical  expteflions,  if,  in  de- 
ferring the  taRes  and  colours,  fuch  expreflions  can  be  avoided. 
Inflead  of  the  words  anterior*  polterior,  inferior,  and  fuperior, 
which  are  perpetually  (hifting  their  meaning  with  a change  of 
attitude,  it  ought  to  have  words  of  one  conflant  invariable  im- 
port, expreillng  the  regions  of  the  head  and  the  back,  and 
their  two  oppofites.  Thefe  terms,  with  right  and  left,  would 
be  found  in  anatomy  to  anfwer  nearly  the  fame  purpofe  that 
the  degrees  of  longitude  and  latitude,  or  the  points  of  the  com- 
pafs,  do  in  geography.  Every  part  would  then  be  confidered 
as  lying  within,  or  as  pointing  to,  fix  different  regions,  the  right, 
the  left,  the  head,  the  back,  and  their  two  oppofites.  If  more 
particular  deferiptions  were  wanted,  the  definitive  terms  might 
then  be  taken  from  the  more  immediately  furrounding  parts: 
thus,  giving  an  account  of  the  ethmoid  bone,  D’Azyr  borrows 
the  definitive  wprds  from  the  regions  of  the  cranium,  the  fin- 
cipital,  bafilar,  facial,  and  occipital ; or  from  the  regions  in 
immediate  contaft,  the  cerebral,  palatine,  nafal,  and  fphe- 
noidal. 

’If  an  objeft  attainable,  this  nomenclature  too  ffiould  be  de- 
rived from  one  origin,  and  not  like  the  prefent  be  a wild  in- 
coherent Babylom'fh  gibberilh  of  a number  of  mixtures.  It 
ought  to  aim  at  conveying  its  ideas  with  clearnefs  and  preci-* 
fion,  and  yet  fully,  concifely,  and  promptly.  In  point  of  f»m- 
plicity  it  ought  to  Rudy  the  eafe  of  the  memory,  in  receiving, 
retaining,  and  in  recollefting.  To  prevent  a needlefs  multi- 
plicity of  terms,  it  ought  to  avoid  puerile  minutiae,  which 
ferve  no  end  but  to  render  defeription  tedious  and  confufed  ; 
it  ought  to  avoid  fuch  trivial  divilions,  as  thofe  of  the  gut  into 
duodenum,  jejunum,  ileum  ; or  thofe  of  the  artery  into  fub- 
clavian,  axillary,  brachial;  and,  laflly,  it  ought  to  be  formed 
on  a plan  containing  certain  rules  of  conflruftion  for  giving 
names  not  only  to  parts  already  dilcovered,  but  to  thofe  parts 
■which  are  ftill  unknown,  or  which  diftinguilh  individual  and 
fpecies. 

In  impofing  names,  it  might  perhaps  be  of  fome  advantage 
to  examine,  not  only  together  but  feparately,  the  great  con- 
ftituent  parts  of  the  fyltem  ; as  the  bones,  the  ligaments,  the 
cartilages,  the  mufcles,  the  membranes,  and  the  glands ; the 
nervous,  the  fanguiferous,  and  abforbent  fyftems  ; and  all  tbefe 
with  their  properties  and  ufes  perfpicuoufly  arranged.  How 
far  a regularity  in  compofition,  and  a uniform  variety  of  ter- 
minations, might  be  of  ufe  in  this  nomenclature,  can  beft  be 
conjeftnred  from  their  great  importance  in  the  new  philofo- 
phical  language  of  chemiflry. 

It  has  been  obferved,  that  fuch  a nomenclature,  to  encourage 

. . O 

and  affifl  the  comparative  anatomifl,  is  ftill  wanting;  and  it 
alfo  was  remarked,  that  we  yet  are  unacquainted  with  proper 
claflifieations  of  animals,  peculiarly  fitted  to  direct  and  abridge 
the  anatomift’s  labour,  and  to  fatisfy  the  inquiries  of  the  phy- 
fiologift. 

Our  prefent  phyfiological  arrangements  are,  like  our  no- 
menclature, principally  fuited  to  the  human  body.  To  take 


IVillifii , pfallo'des  v:l  lyra,  fa'x  dura  matrh , pons  Varolli,  calamus  Jen pt  on-us,  torcular  Herophili , corpus  callofum , f affiant:  a medul- 
lar i , fu'Jlcntia  corticalis  vcl  cincrca,  psdunculi  cerd ri  ft  cercbeUi,  femora,  brachia,  crura  antenord  el  pofterior a medulla  oblongata, 
fornix,  cot p *ra  Jlriata,  tba  ami  nervorum  oplicorum,  cornua  nervorum  opt'uorum,  corpora  olivarid,  corpora  pyramidalia,  glamlnla  pi- 
mails , arbot  vita,  tubcrcula  ma/nmillana, , appendices  vermiformes . 
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O'.ir  inftancfc  from  the  celebrated  Mailer,  be  Begins  his  Outlines 
with  the  Ample  fibre,  and  the  cellular  texture,  of  which  he  is 
anxious  to  compole  as  many  of  the  folids  as  he  can.  He  then 
proceeds  to  more  of  the  organs,  deferibing  with  great  erudi- 
tion and  care  their  different  ufes  and  ftrudlure  in  man.  Thefe 
organs,  however,  which  he  deferibes,  and  thofe  analogous 
with  refpedl  to  their  ftrudlure,  are  confined  to  a part  of  the 
animal  creation.  As  different  claffcs  of  the  animal  kingdom 
have  with  fimilar  fundtions  varieties  of  organs,  and  as  one  func- 
tion is  confcquently  performed  in  different  ways,  it  is  evident 
that  organs  ought  not  to  form  the  general  divifions  in  any  phy- 
fiological  fyftem  of  arrangement,  becaufe  we  fhould  then 
have  a new  arrangement  for  every  new  fpecies  of,  organs. 
Of  this  truth  Haller  and  others  have  not  been  ignorant. 
They  have  alfo  divided  their  fubjedl  into  fun&ioos  ; but  flill 
they  are  fundlions  in  the  manner  performed  by  the  human  body. 
This  body  has  engroffed  fo  much  of  phyfiology,  that  we  often 
fee  the  functions  explained  with  fcarcely  any  allufion  to  their  or- 
gans ; as  thefe  are  luppofed  to  be  always  the  fame,  and  already 
known  from  the  ufual  diftedtions.  \ 

Haller’s  phyfiology  is  profeffedly  that  of  the  human  body. 
His  condudt  here  was  feemirlgly  the  effedl  of  general  cuftom  : 
it  did  not  arife  from  any  contempt  of  comparative  anatomy. 
There  have  been  few  who  efteemed  it  fo  highly,  who  have 
ftudied  it  more,  or  applied  it  fo  fkilfully.  He  declares  there 
are  many  parts  of  our  bodies  wbofe  fundlions  can  never  be 
fully  explained,  unlefs  we  examine  their  ftrudlure  in  quadru- 
peds, in  birds,  in  fiflies,  and  even  in  infedts ; though  he  there- 
fore had  diffedted  of  human  fubjedls  to  the  number  of  350,  yet 
the  number  which  he  diffedled  of  brutes,  and,  what  is  more,  • 
diffedled  alive,  was  much  greater.  Numerous,  however,  as 
were  his  diftedtions,  they  were  too  confined  for  general  phyfi- 
ology. That  requires  a range  more  extenlive  ; and,  to  fhorten 
the  labour,  different  claffifications  of  animals  from  any  of 
thofe  to  be  ufually  met  with.  This  afferdon  hardly  needs  a 
proof. 

There  is  nothing  more  certain,  than  that,  were  the  anato- 
mift  to  difledt  animals  as  they  occur  in  the  fyftem  of  Linnseus, 
or  any  other  naturalift,  his  toil  would  be  immenfe,  and  the 
knowledge  which  he  thence  would  acquire  of  fundtions  would 
fcarcely  be  found  to  bear  to  it  even  the  fmalleft  proportion. 
By  this  obfervation  we  mean  not  to  objedt  to  thofe  ingenious 
claffifications  which  Linnaeus  and  others  have  employed  to  fa- 
cilitate the  ftudy  of  zoology.  All  their  claffifications  may  be 
ufeful ; and  many  difplay  that  extent  and  clearnefs  of  compre- 
henfion,  that  diftinguiftiing  acutenefs,  and  that  laudable  ar- 
dour for  the  intereft  of  fcience,  which  ought  to  render  their 
authors  immortal,  and  entitle  them  to  the  gratitude  of  future 
ages.  Yet  thefe  fyftems  are  formed  with  a view  different 
from  that  which  principally  ought  to  diredl  the  phVfiologift. 
They  were  meant  to  contain  a full  enumeration  of  the  objedts 
of  zoology  fo  far  as  known  ; to  exhibit  them  arranged  in  dif- 
ferent claffes  and  fubordinate  divifions,  according  to  fuch  ob- 
vious and  diftindt  marks  as  might  ftrike  at  a glance,  or  appear 
on  a curfory  examination.  To  him  who  is  entering  on  the 
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ftudy  of  zoology,  they  fhow  at  once  the  extent  of  his  fubjedt  j * 
they  elevate  his  mind  by  the  grandeur  of  the  profpedt  ; and 
when  better  employed  than  in  pleafing  the  fancy,  or  in  roufing 
the  rapturous  feelings  of  a poet,  they  draw  his  attention  to 
thofe  fignificant  and  marked  figns  in  which  the  language  of 
nature  is  written.  They  affift  his  judgement  in  the  art  of  ar- 
rangement,  and  give  to  his  memory  a power  of  recolledlion 
vyhich  it  had  not  before.  To  the  natural  hiftorian  they  per- 
form a fet  vice  equally  important,  if  not  effential,  to  his  under- 
taking : to  him  they  fupply  the  place  of  chronology  .;  and  in- 
ftrudt  his  readers  by  the  chain  of  connexion  which  they  give 
tp  his  thoughts,  and  by  that  perfpicuity  which  they  invariably 
beftow  on  his  language. 

Thefe  arrangements,  however,  with  all  their  advantages, 
are  not  the  arrangements  which  the  phyfiologiil  would  wifti  the 
anatomifl  to  obferve  in  his  difftdtions.  They  are  certainly 
ufeful  in  ftudying  the  manners,  difpofitions,  and  habits  of  dif- 
ferent animals,  and  allthat  part  of  the  outward  economy  which 
indicates  fomething  of  their  wifdom  and  defign.  But  they 
little  illuftrate  that  internal  ftrudlure  on  which  this  outward 
economy  is  founded,  or  tend  to  explain  the  more  fecret  func- 
tions, which,  not  depending  on  the  will  of  the  creature;  only 
difplay  the  power  and  omnifcience  of  him  who  made  it.  This 
confequence  is  eafily  conceited,  from  confidering  the  differ- 
ence between  zoology,  and  what  has  been  here  defined  phyfi- 
ology. Zoology  is  chiefly  led  to  examine  the  animal  king- 
dom as  it  ufually  prefents  itfelf  to  the  eye,  including',!  great 
variety  of  objects  j phyfiology,  only  that  fingle  part  of  the 
animal,  economy  which  is  chiefly  made  known  by  anatomy’-' 
and  chemiftry.  Zoology  has  been  wont  to  divide  its  king- 
dom into  fo  many  claifes  or  orders  of  animals  ; phyfiology 
would  naturally  divide  its  economy  into  fo  many  fundtions,. 
Zoology  has  fubdivided-  its  claffes  by  certain  obvious  and  ex- 
terior marks,  as  the  teeth  and  the  claws  5 phyfiology  would 
naturally  fubdivide  its  functions  by  the  many  varieties  of  thofe  ■ 
organs  which  are  deftined  to  perform  them,  as  the  different 
kinds  of  lungs  and  of  ftomachs.  Zoology  but  curforily  men- 
tions the  fundtions  as  forming  a part  of  the  hiitory  of. animals; 
phyfiology  takes  notice  of  animals  only  when  they  are  of  ule 
to  illuftrate  its  fundlions.  From  this  comparifon  it  will  rea- 
dily appear,  that  tilings  which  are  primary  in  a zoological 
will  often  be  fecondary  in  a phyfiological  fpecies  ot  arrange- 
ment; and  that  things  which  are  primary  in  a phyfiological 
will  often  be  no  more  than  fecondary  objects  in  a’  zoological. 
This  is  very  confpicuoufly  the  cafe  in  one  of  the  grand  divi- 
fions of  Linnaeus  into  mammalia,  where  the  important  fee  re-  • 
tory  organs  of  the  milky  fluid  a:  * noticed  only,  like  the  co- 
lour of  hair  or  the  length  of  a tail,  as  a good  outward  mark 
of  diftindtion  ; and  likewife  in  the  excellent  table  of  D’-Au- 
benton,  where  the  fundtion  of  digelb’on  is  not  even  alluded  to 
at  all ; although  he  had  complained  that  there  was  more  6f  art 
than  of  nature  in  the  cOrnmon  arrangements,  that  cl affiti cation 
by  outward  niarks  had  confounded  things  of  a different  ftruc- 
ture,  and  that  the  leffer  divilious  ftiptiid  bt  made  only  by  marks, 
relating,  to  the  fundtions. 
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It  i*  plain  from  this  table,  and  from  what  we  have  mentioned 
concerning  Haller,  that  it  would  be  injuftice  to  anatomifts  and 
paturalifts  to  fay  they  have  never  paid  any  attention  to  the 
phyliological  modes  of  arrangements.  It  can  only  be  faid  that 
they  have  not  paid  to  them  all  that  attention  which  they  de- 
ferve ; and  that  no  general  phyiiological  fyftem  of  arrange- 
ment, excepting  D’Azyr’s,  has,  fo  far  as  we  know,  been  yet 
attempted. 

How  fuch  an  arrangement  ought  to  be  made  is  ealily  de- 
fcribed,  though  by  no  means  very  eaftly  executed.  It  needs 
not  a proof  that  functions  fhould  form  its  primary  divifions 
that  its  fubdivifions  fhould  be  the  varieties  of  thefe  funftiojtis  ; 
that  the  whole  fhould  be  both  diftinguifhed  and  explained  by 
the  kinds  and  varieties  of  thole  organs  by  which  they  are  per- 
formed j that  the  defcriptions  of  thefe  organs  might  partly  be 
collected  from  the  feveral  woiks-of  natural  hiftorians  and  com- 
parative anatomifls,  as  from  the  difTeftio.ns  of  the  French  aca- 
demy, from  numerous  fragments  of  the  Curieux  de  la  Nature, 
from  the  colleftions  ofBlafius  and  Valentini,  from  the  wait- 
ings of  Haller,  from  the  works  of  the  celebrated  Hunters  and 
JVIonros,  from  the  publications  of  Hewfon  and  Cruikfhank,  and 
thofe  who  have  lately  been  making  difcoveries  in  the  fyftem  of 
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abforbents.  D’Azyr  has  mentioned  a great  many  more.  H'" 
particularly  recommends  Perfault,  Du  Verney,  Collins,  and 
D’Aubenton,  on  Birds  and  Quadrupeds;  Charas,  Iloefe),  and 
Fontana,  on  Reptiles ; Bay  and  Willughby,  Artedi,  the  Gou- 
ans,  and  Brouffdnet,  on  Fifhes  ; Swammerdam,  Malpighi,  and 
■Reaumur,  the  Geoffroys,  Bonnet,  and  Lyonriet,  on  Infefts  j 
and,  laftly,  the  curious  refearches  of  Willi:;,  Ellis,  and  Donati ; 
of  Trembley,  Baker,  Bafter,  and  BoadfcL;  of  Forfkal,  of  Adan- 
fon,  of  Muller,  Pallas,  Spallanzani,  and  Diquemare,  concern- 
ing Worms,  Zoophytes,  and  Polypes.  Where  any  errors  arc 
to  be  corrected,  or  where  any  deficiencies  are  to  be  fupplied, 
it  is  needld's  for  us  to  obl'erve,  that  vecourfe  rauft  be  had  to  new 
examinations  and  to  new  diffefti’ons,  where  it  maybe  of  fome 
ufe  to  attend  to  the  foods  of  animals,  to  their  places  of  abode, 
and  their  modes  of  life,  as  circumilances  leading  to  fome  inter- 
nal varieties  of  ftrufture.  To  the  lift  of  authors  we  might  have 
added  Campfer  on  Fifhes  ‘ and  we  fhould  not  forget  the  ex- 
cellent writings  of  D’Azyr  himfelf,  whofe  table  of  phyfiologi- 
cal  arrangement  is  a work  of  merit  that  befpeaks  refleftion, 
ingenuity,  and  labour,  and  which  follows  here,  with  only  a 
fmall  variation  in  form. 


A TABLE  of  the  Functions  or  Properties  of  Living'  Bodies. 


1.  Digestion, 

2j.  Nutrition. 

3.  Circulation. 


4.  Respiration. 

5.  Secretion. 

6.  Ossification. 


7.  Generation. 

8.  Irritability, 

9.  Sensibility. 


Every  body  in  which  one  or  more  of  thefe  funftions  are  oblerved  is  to  be  confidered  as  pofTelUng  organization 
and  life. 


Digestion.  < 
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• . f Man. 

One  or  more  ftomachs,  eafily  diftinguifhable  | Quadrimeds 

from  the  cefophagus  and  inteftinal  canal,  ^ Cetaceous  animals. 

I Birds., 

CCruftaceous  animals. 

A ftomach  diftinguifhable  only  by  certain  C Oviparous  quadrupeds, 
ex  pan  lions  from  the  cefophagus  and  inteftinal^  fi(hes> 

cana  ’ “ \Fifhes  properly  fo  called. 

An  alimentary  canal,  not  diftinguifhable  int0,f  Worms, 
oefophagus,  ftomach,  and  inteltines,  \zoophytes. 

Neither  ftomach  nor  inteftines.  Plants. 


Nutrition. 


3 ^ By  vefTtls  beginning  from  internal  cavities, 


By  vcfTcb  opening  upon  the  external  furface, 

.CL 


r 

Man. 

Quadrupeds. 

Cetaceous  animals. 

Birds. 

Oviparous  quadrupeds, 

*\  Serpents. 

Cartilaginous  fifhes. 
Fifties  properly  fo  called. 
I n lefts. 

Cruftactous  animals. 
.Worms. 

Plants. 
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Circulation.  < 
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/"Man, 
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Having  a heart  with  two  ventricles  and  two  I Quadruped*. 

I Cetaceous  animals. 


r2 

*3 


auricles, 

LBrrds. 

With  one  ventricle  divided  into  feveral  cavities  f Oviparous  quadrupeds, 
and  two  auricles,  {.Serpents. 

5 Cartilaginous  fifhes. 

<-  Fifhes  properly  fo  called. 


.With  one  ventricle  and  one  auricle. 
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Whofe  heart  is  formed  of  one  longitudinal  vef- 


Cruftaceous  animals. 
Iniedts. 

Worms. 


fel,  tuberous  and  contradtile,  in  which  there  is  a<  T.  r ' n ... 

kuh.  ^ ln  fome  cruftaceous  animals  there  is 


| whitifh  fluid  inftead  of  blood, 

H 

of  In  which  no  heart  has  been  yet  obferved,  but  only  C ’7nnnuvtpK 


oblerved  fomething  refembling  a 
heart. 


veflels  filled  with  juices  of  a nature  different  from  i p[an[S  3 
that  of  blood,  ^ 

f Man. 

-By  lungs  free  from  alladhcfion,  and  fpongy,'  ■ Quadrupeds. 

I Cetaceous  animals. 

By  lungs  free  from  all  adhefion,  veficular,  and  ( Oviparous  quadrupeds, 
mufcular,  ( Serpents. 

By  lungs  adhering  to  the  ribs,  and  provided  with  f 
appendages,  \ 1 


Respiration. 


By  gills  of  different  forms, 


f Cartilaginous  fifhes. 

< Fifhes  properly  fo  called. 
LCruftaceous  animals. 
Infedts. 

Earth  worms. 


\ 


By  lligmata  or  holes  in  different  rings, 

r 

By  an  opening  called  trachea,  or  by  external ) Aquatic  worms. 

fringes,  ^ 

By  tracheae, 


Plants. 


Jby  tracneae, 

f In  which  there  have  been  difeovered  neither  frig-  j Polypes. 
I mata  nor  tracheae, 


Secretion. 
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There  are  no  bodies  in  which  fecre- 
tions  are  not  carried  on. 


Ossification. 
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Internal  and  offeous, 


Internal  and  cartilaginous, 


3 


< ^ External  and  corneous, 

External  and  cretaceous, 

\ i 

i 

External  and  ligneous, 

C Which  have  no  Ikelcton, 


“Man. 

Quadrupeds. 

Cetaceous  animals'. 

^ Birds. 

Oviparous  quadrupeds. 
Serpents. 

.Fifhes  properly  fo  called. 

Cartilaginous  fifhes. 

C Perfedt  infedts. 

I Lithophytes. 

Cruftaceous  animals. 

Shell- ft  fh. 

Madrepores. 

. The  greateft  part  of  zoophyte*. 
Plants. 

Infedts  in  their  firft  ftate. 
Worms. 

[_  Polypes. 
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Generation. 
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Viviparous, 


Oviparous,  whether  the  evolution  of  the  eggs  takes, 
place  within  or  without  the  female, 


Which  propagate  by  flips, 


f Man. 

Quadrupeds. 

Cetaceous  animals. 

~ Birds, 

Oviparous  quadrupeds. 
Serpents. 

Cartilaginous  fiflies. 

K Fiflies  properly  fo  called. 
Infeds, 

Cruftaceous  animals, 
Worms, 

Plants. 

Worms. 

Polypes. 

Plants, 


r 

A body  mufcular  or  contradile, 


8 

Ir.ritability.< 
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"\  fu  ^ Mufcles  covering  the  Ikeleton, 


A Ikeleton  covering  the  mufcles, 

No  mufcular  power  ; no  fpontaneous 
ments. 


' Greateft  part  of  infeds  in  t,he  firfl  ftate  of 
I their  transformation. 

Worms. 

_ Polypes. 

Man. 

Quadrupeds. 

Cetaceous  animals. 

. J Birds.  ✓ 

Oviparous  quadrupeds. 

Serpents. 

Cartilaginous  fiflies. 

Fiflies  properly  fo  called, 

V Perfed  infeds. 

I Cruftaceous  animals, 
move- 1 Plants. 


Sensibility, 


pMan.  i , 

I1  Quadrupeds. 

Cetaceous  animals. 

.Nerves  and  brain  ealily  ddtinguiftiable  from  the.'  Birds, 
fpinal  marrow,  i Oviparous  quadrupeds. 

Serpents. 

I Cartilaginous  fifties. 

L Fifties  properly  fo  called. 

Nerves  and  brain  fcarcely  diftinguiftiable  from  the  (cruftaceous  animals. 

fpinal  marrow,  \ Worms. 

Jn  which  there  have  not  yet  been  difeovered  / Zoophytes, 
nerves  or  brain,  or  fpinal  marrow,  Plants. 


The  above  table,  which  has  its  divifions  marked  by  the 
fundions,  and  them  kinds  and  varieties  by  the  kinds  and  varie- 
ties of  thofe  organs  by  which  they  are  performed,  differs  con- 
fiderably  from  a zoological.  Borrowing  its  feveral  marks  of 
diftindion  from  internal  charaders,  it  more  clearly  demon- 
ftrates  the  difference  between  the  mineral,  vegetable,  and  ani- 
mal, th^n  any  fyftem  that  attempts  to  arrange  by  outward 
appearances. 

No  minerals,  whatever  be  their  forms  or  the  regularity  and 
beauty  of  their  figures,  were  ever  faid  to  poflefs  any  thing  like 
organs  of  nutrition;  and  however  frequently  fome  may  reco- 
ver their  loft  fhape®,  they  are  never  fuppofed  either  to  produce, 
or  aflift  in  producing,  their  own  kind  by  generative  powets. 
And  no  plants,  however  much  may  be  faid  of  animals  that 
want  a nervous  fyftem  and  a heart,  and  are  fixed,  without  the 
power  of  loco-motion,  to  one  place  ; we  fay,  no  plants, 
though  fome  may  reprefent  a few  of  the  fimpler  effeds  of 
fenfation,  and  others  may  be  free  to  float  through  the  ocean, 
were  ever  faid  to  difeover  any  figus  of  voracity,  to  poffcfs  any 


thing  refembling  a ftomach,  to  diftend  their  body  by  fwallow. 
ing  their  food,  to  apply  their  food  to  the  mouths  of  abforbents 
opening  internally  ; and,  when  the  nutritious  juices  were  ex- 
traded,  to  ejed  it  in  cumulo.  It  has  been  faid  that  zoophytes 
prefent  fimilar  phenomena.  But  what  are  zoophytes?  One 
half  of  their  name  would  imply  that  they  are  animals,  and  an- 
other half  would  infinuate  that  they  are  plants.  D’Aubenton 
reafons  with  clearnefs  on  this  fubjed.  Ti  ue,  fays  he,  the  great- 
eft  part  of  them  are  branched  like  plants,  and  like  plants  are. 
compofed  of  concentric  circles.  Some  have  a foft  (xtciior  fnb- 
ftance  which  is  called  bark,  and  a hard  interior  which  is  called 
wood.  Along  their  branches,  and  at  their  extremities,  tlu-y 
put  forth  veficks  which  refcmble  buds;  and  when  a pait  falls 
from  ihe  whole,  it  is  fufficient,  like  a vegetable  flip,  to  produce 
a zoophyte;  but  do  thefe  appearances  prove  that  they  are  plants? 

If  ramifications  conftitute  a plant,  then  many  cryilallizations 
will  be  plants  ; the  fliootings  of  froft  on  our  windows  will  he 
plant*  ; the  lilver  tree  of  Diana  a plant  ; our  veins  will  be 
plants,  our  arteries  plants  ; and  our  very  feet,  which  ramify 
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into  toes,  and  our  hands  into  fingers,  will  have  fome  title  to  be 
called  plants.  The  truth  is,  ramification  is  not  univerfal  in  the 
vegetable  kingdom  j and  although  it  be  general,  it  is  no  more 
peculiar  to  plants,  than  fwimming'is  to  fillies  or  flying  to  birds. 
If  concentric  circles  canftitute  a plant,  fome  bones  of  animals 
will  then  be  plants,  and  fome  minerals  muft  alfo  be  plants. 
The  wood  and  the  bark'are  only  two  metaphorical  expreffions, 
which  with  equal  propriety  might  have  been  ufed  of  the  bone 
and  periolleum.  But  once  fuppofe  the  zoophyte  a plant,  it 
was  natural  to  carry  on  the  analogy,  and  certainly  necefiary  to 
have  it  provided  with  wood  and  bark  ; though  it  mull  be 
allowed  that  a corneous  fubllance  is  not  what  we  commonly 
mean  by  bark,  nor  an  evidently  hard  calcareous, fubllance  what 
we  mean  by  wood.  The  fmall  veficles,  except  in  appearance, 
have  no  fimilarity  to  buds  or  fruits  ; they  are  the  relidences  of 
fmall  polypes,  to  whom  the  whole  firudlure  has  been  owing, 
by  whom  the  whole  either  is  now  or  has  been  inhabited,  and 
to  whom  it  anfwers  the  fame  purpofe  as  the  {hell  does  to  tefta- 
ceous  animals. 

After  thus  ende^KDuring  to  point  out  the  boundaries  between 
the  mineral,  the  plant,  and  the  animal  *,  before  we  begin  to 
treat  of  the  functions,  we  mud  alfo  take  notice  of  another 
diftinflion  ; the  want  of  which  has  occalioned  much  unnecef- 
fary  trouble,  and  has  given  rife  to  not  a few  ridiculous  difputes. 
This  is  the  diftinflion  between  living  bodies  and  fome  ingeni- 
ous contrivances  of  art,  which  are  called  machines.  It  has  not 
been  affei  ted  that  any  machine  can  either  grow  or  propagate  its 
kind  ; that  it  can  aflimilate  the  particles  of  matter  that  come 
in  contadl ; that  it  is  able  to  repair  the  injuries  which  it  may 
fuffer ; that  it  can  accommodate  itfelf  to  circumllances,  can  cre- 
ate heat  when  the  cold  is  keen,  or  cold  when  the  heat  becomes 
too  violent  : yel?  it  has  been  fuppofed,  from  eftablilhed  preju- 
dices, and  from  the  fuccefiive  evolution  of  parts  in  plants  and  in 
animals,  that  there  i3  an  analogy  between  a machine  and  a liv- 
ing body.  The  living  body  has  been  called  a machine  ; and 
notwithllanding  the  acknowledged  truth  of  that  obfervation,  fo 
often  repeated  fincethe  days  of  Hippocrates,  That  the  whole 
is  a circle,  that  nothing  is  firft  and  nothing  laft  in  the  animal 
economy,  we  are  ftill  talking  as  if  living  bodies  were  nought  but 
machines  ; we  are  Hill  reafoning  as  if  thdir  parts  had  exiited  in 
fuecefSon,  had  adled  in  fucccffion,  were  combined  in  fuccdUon  ; 
we  are  flill  feeking  for  what  is  prior  and  what  is  poflerior,  for 
what  is  derived  and  what  is  original  in  point  of  ftrudlure,  as  if 
we  were  examining  a work  of  art  ; we  fpeak  gravely  of  the 
vifeera,  of  the  thorax  deriving  a coat  from  the  membranous 
pleura,  the  abdominal  vifeera  from  the  peritoneum,  and  the 
branches  of  nerves  deriving  a pair  from  the  dura  and  pia  ma- 
ter of  the  head  ; we  argue  with  people  who  maintain  that  faf- 


ciee  are  nervous  expanfions,and  the  mufcles  themfelves  but  ner* 
vous  produdlions  : and  although  we  be  hardly  able  to  conceive 
how  the  brain  could  be  noiiriftied  without  blood  thrown  from 
the  heart,  or  the  heart  move  without  the  alliftance  of  nerves 
from  the  brain,  we  are  ftill  difputing  about  which  was  prior  and 
which  was  poflerior  in  point  of  exiftenceja  difpute  that  will  pro- 
bably terminate  as  foon  as  that  of  the  ancients,  whether  the 
firft  eggs  were  from  birds,  or  the  fiift  birds  were  hatched  out 
of  eggs. 

Thefe  dark  and  infcrutable  myfterics  of  nature  we  prefume 
not  to  explain  ; they  point  out  almoft  the  creative  hand,  and 
bring  us  almoft  into  the  immediate  prefence  of  that  Being  by 
whom  we  live,  move,  and  exift  ; and  before  whom  the  truly 
feeling  and  elevated  mind  is  lefsdifpofed  to  examine  than  adore. 
We  are  only  to  obferve,  that  from  this  coeval  formation  of  parts, 
which  the  microfcopic  part  of  anatomy  has  often  diftinguifhed 
from  their  evolutions,  and  from  this  mutual  dependence  of 
organs  one  on  another,  we  are  left  at  freedom  tabegin  at  any 
part  of  the  circle,  and  treat  of  the  general  properties  and  func- 
tions of  living  bodies. 

W-e  now  venture  on  a rude  {ketch  of  the  order  and  manner 
in  which  thefe  properties  may  be  explained,  and  in  which  the 
fatfts  in  general  phyfiology  may  be  afterwards  arranged.  An- 
other opportunity  may  produce  fometbing  more  full  and  correft. 
In  the  prefent  {ketch,  many  imperfedlions  will  no  doubt  be 
found ; we  already  are  able  to  forefee  many,  from  our  own 
inability  to  treat  the  i’ubjedt  according  to  its  merit.  And  per- 
haps the  reader,  who  is  poflefted  of  temper  and  candour,  will 
impute  fome  to  the  newnefs  of  the  plan,  and  the  prefent  infant 
Hate  of  the  lcience. 

Without  blaming  the  arrangement  of  D’Azyr,  whofe  genius 
and  labours  we  fhall  always  refpeifl,  we  have  been  induced  to 
adopt  the  following,  from  thofe  reafons  with  which  the  reader 
is  now  to  be  acquainted! 

Attending  minutely  to  a living  body,  which  already  has 
efcaped  from  the  feed,  the  egg,  or  membranes  of  the  parent, 
which  is  wholly  difengaged  from  the  placenta,  and  depends  for 
the  future  on  the  operations  of  its  own  organs  f,  we  may  ob- 
ferve, that  in  order  to  live,  it  muft  be  allowed  the  free  ufe  of  air, 
as  applied  by  the  organs  of — Refpiration. 

That,  in  order  to  grow,  it  muft  have  likewife  a fupply  of  food, 
which  is  a fubftance  fomehow  adapted  to  its  conftitution  ; and 
which,  on  being  received  into  the  fyftera,  is 

Prepared  by — Digejllon, 

Taken  up  by — Abforption , 

Diftributed  by — Circulation , 

Affimilated  by — Nutrition, 

And  the  whole  carried  on  by  means  of — Secretion. 


* It  is  curious  to  obferve  how  carelefs  we  are  in  annexing  precife  ideas  to  our  words.  Bonnet  l'uppofes  that  in  fome  world 
more  perfect  than  ours,  the  rocks  may  be  organized,  plants  may  feel,  brutes  may  reafon,  and  men  may  be  angels.  -In  this  paf- 
fage,  the  form  was  all  that  feems  to  have  entered  into  his  idea  of  the  man  and  the  brute;  and  fo  new  was  his  notion  of  a perfeft 
world,  that  one  who  believed  in  the  metempfyehofis  would  naturally  imagine  that  he  here  had  been  fancying  a ftate  for  the 
damned,  where  angry  Heaven  wa3  to  fetter  the  angel  in  the  form  of  a man,  a man  in  that  of  a brute,  a brute  in  that  of  a vege- 
table, and  a vegetable  in  that  of  an  uncouth  rock.  How  much  to  be  pitied  would  the  creatures  be  that  reafoned  and  lelt,  and 
were  at  the  fame  time  more  incapable  of  moving  than  an  oyfter  ora  limpet  !• 

•f  To  give  a general  view  of  the  manner  in  which  living  bodies  are  nouriftied  and  ftipported  in  the  egg  and  uterus,  and  before 
they  begin  to  depend  entirely  on  their  own  organs,  we  have  lubjoined  a plate  (fee  Plate  i .)  reprelenting  embryos  of  various  kinds- 
Fig  t , 2,  3,  are  from  Swammerdam:  the  firlt  is  the  membrane  containing  the  infe£l,  the  fecond  the  membrane  after  the  elcape  ot 
the*infe£t,  the  third  is  the  inrecl  itfelf,  fed  by  abforbents  opening  on  different  parts  of  the  body. 

Fig.  4,  5,  and  6,  are  from  Grew  : P ig.  4.  is  a bean,  lpreading  its  feminal  roots  into  the  lobes.  In  the  fifth  and  fixth  the 
lobes  of  the  feed  are  feen  converted  into  feminal  leaves. 

Fig.  7 to  12  reprefent  the  transformations  of  the  cfyick  in  ovo  : the  firft  of  thefe  figures  is  from  Aquapendens  ; the  reft  are 
from  Blafius,  who  got  them  from  Malpighi.  * 

The  remaining  figures  are  from  Aquapendens  ; the  two  laft  reprefent  a fifti  that  is  fometimes  oviparous,  fometimes  viviparous. 
Plants  and  animals  are  here  obferved  lpreading  their  roots  in  a fimilar  manner.  The  proper  proportions  are  overlooked,  not 
b^ing  necefiary  to  convey  the  idea  which  is  here  intended.  ** 
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We  next  -may  obferve,  that  In  order  to  enjoy  the  free  exer- 
cife  of  thele  functions,  it  mud  be  fecured  from  the  more  com- 
mon and  external  injuries  of  its  fituation  ; and  that  this  is  done 
by  certain  integuments  originally  produced,  and,  when  it  is 
neceifary,  afterwards  renewed  by  that  funftjon  ; which,  till  we 
receive  a new  nomenclature,  we  (hall  venture  to  call  by  what 
may  be  rather  an  uncouth  word — Integumation. 

We  again  may  perceive,  that  thele  funitions  are  all  depen- 
dent on  a general  principle — Irritability  : 

By  which  the  lyllern  is  rendered  by  ftimulants  fufceptible 
of — Motion ; 

Accommodates  itfelf  to  different  circumftances  by  means 
of — Habit ; 

Alters  its  fliape  by  fucceflive — Transformation  ; 

Produces  the  fpecies  by — Generation ; 

And  when  the  bulinefs  of  life  is  finilhed,  is,  after  many  a lan- 
guid affection  from  the  influence  of — Sleep,  . 

At  laff  fubjetled  to  the  general  fate  of  all  living  bodies  — 
Death. 

Thefe  we  imagine  are  the  general  properties  of  living  bodies; 
and  fuch  is  the  order  in  which  we  are  now  to  take  a fhort  and 
curfory  view  of  them. 

Sect.  I.  Refpi  ation. 

Is  that  function  by  which  air  is  brought  into  the  fyffem,  and 
by  which  it  is  prepared  in  particular  organs,  that  in  fome  re- 
fpect  fucceed  the  placenta  in  the  general  economy.  For,  as  any 
interruption  of  the  ufual  intercourfe  between  the  placenta  and 
foetus  in  ovo  proves  foon  fatal;  fo,  when  that  communication 
naturally  ceafes,  and  the  new  one  fucc-jeds  between  the  lungs 
and  external  air,  it  is  likewife  found,  that  any  preternatural  in- 
terruption of  this  laff  is  in  all  living  bodies  prefently  attended 
with  various  fymptoms  of  increafing  languor,  and  in  many 
with  an  almoft  inftantaneous  death. 

So  efl'ential  is  refpiration  to  the  fyffem,  that  fnails,  chame- 
leons, and  fome  other  animals,  can  live  for  years  upon  air  alone. 
We  have  feen  a chameleon  that  lived  and  was  vigorous  for  twen- 
ty-two months  without  any  food,  and  which  might  have  con- 
tinued to  live  much  longer  but  for  an  unfortunate  bruife  by 
a fall. 

Other  phenomena  equally  demonffrate  the  importance  of  air 
to  the  living  body.  The  frog  leaps  away  wanting  its  heart ; 
it  furvives  the  lofs  of  the  greatetl  part  of  its  fpinal  marrow. 
Without  its  head,  it  lives  for  fome  days,  and  its  heart  conti- 
nues to  circulate  its  blood  . Spallanzani  took  one  from  the 
back  of  a female,  cut  off  his  head,  and,  after  performing  this 
whimfical  experiment,  faw  the  gallant  return  to  his  miltrefs, 
grafp  her  in  his  Arms,  and  fiuifli  the  tafk  which  be  had  begun. 
And  Borelii  found,  that  eels  and  ferpents,  though  their  bodies 
be  opened,  and  the  whole  of  their  vifeera  be  taken  out,  are  able 
to  move  for  a day  after  ; and  yet  notwithftanding,  in  all  thele 
animals,  the  life  is  obferved  to  be  fuddenly  extinguifhed  when 
the  all-vivifying  air  is  excluded.  Even  the  fmalleft  infe<£l  has 
died,  and  the  plant  loff  its  vegetative  power,  when  retained  for 
any  while  in  a vacuum.  The  fifh  itfelf,  when  placed  under  the 
exhaufted  receiver,  has  {farted  anxioufly  to  the  furface  ot  the 
water  in  queff  of  frefh  air  ; 2nd,  finding  none,  has  funk  to  the 
bottom  and  expired  in  convullions. 
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If  objections  fhonld  be  made  to  thefe  trials  performed  in  a 
vacuum;  if  it  fhouldbe  faid,  that  under  the  receiver  the  fhrivelletl 
fruit  fwells  and  turns  plump,  that  the  body  of  the  frog  is 
ftrangely  inflated,  that  its  turgid  eyes  grow  prominent  in  its 
head,  and  that  thin  phials  corked  full  of  air  are  broke  by  its 
cxpanfion ; ffill  there  are  fa£ls  which  do  not  admit  of  the  lik« 
equivocal  interpretation.  All  living  bodies  will  die  in  the 
air  which  they  nave  refpired  ; and  when  ice  coveis  the  whole  of 
the  water,  many  of  the  fiffies  are  known  to  perifli ; or,  if  an 
opening  be  made  in  the  icc,  to  haflen  to  the  air,  and,  rather  than 
retire,  quietly  fuffer  themfelves  to  be  caught. 

To  this  general  dependence  of  life  upon  refpiration  there  oc- 
cur but  few  things  like  an  exception  : thefe  are,  lorae  ferpents 
and  worms  and  cruftaceous  animals  found  alive  in  the  hearts  of 
ftones,  fome  infe<fls  that  were  found  in  wood,  and  a number  of 
toads  which  in  different  places  have  been  taken  from  the  hearts 
of  trees  and  of  rocks,  where  they  left  an  impreffion,  and  where 
they  were  fuppofed  in  fome  cafes  ,to  have  lived  for  centuries 
without  air.  Thefe  fafts,  real  or  pretended,  have  been  the  caufe 
of  much  fpeculation.  Some  pbilofophers,  who  imagine  that 
nature  is  always  obliged  to  a6l  agreeably  to  thofe  ideas  which 
they  have  already  formed  of  her  laws,  are,  notwithftanding  the 
high  authorities  by  which  fome.of  thefe  fails  are  attefted,  difpoled 
to  doubt  them.  General  analogy,  which  regularly  oppofes  lingu- 
lar phenomena,  is  upon  their  tide  ; and  without  her  concurrence, 
they  will  grant  exiftence  to  no  living  body  that  will  not  fubmit 
to  the  old  eltablifhed  modes  of  refpiration.  Others  again,  who 
would  not  prefume  to  diilate  for  nature,  who  have  long  expe- 
rienced that  ftie  is  not  forward  to  obtrude  her  fecrets,  and  who 
.can  believe  that  ftie  may  have  ffill  fome  to  communicate,  con- 
fider  thefe  fails  as  fomething  new  which  ftie  means  to  impart; 
and  as  one  of  the  infta-nces  where  the  feems  to  deviate  from  gene- 
ral analogy,  in  adhering  to  her  grand  accommodating  principle, 
by  which  fhe  fits  every  living  body  for  a certain  range  of  varying 
circumftances. 

Thefe  laff,  receiving  the  fails  as  fuffieiently  authenticated, 
have  ftudied  only  how  to  account  for  them.  When  ftones  there- 
fore were  thought  coeval  with  the  world  itfelf,  they  fuppofed 
their  toads  to.  have  fprung  from  the  ova  that  were  Icattered 
through  the  earth  at  its  firll  formation  ; they  did  not  recolleil, 
that  if  the  earth  muff  have  exifted  before  thefe  ova  could  have 
been  fown,  and  that  if  the  ftones  were  coeval  with  the  earth,  the 
ova  could  not  have  entered  their  fubftance.  When  they  after- 
wards learned  that  the  con'folidation  of  ftones  is  an  operation 
ffill  carried  on  in  the  mineral  kingdom,  they  acknowledged  their 
ova  to  be  Ids  ancient,  but  did  not  perceive  that  all  thefe  ova  in- 
volved fuppofitions  that  cannot  be  admitted  by  found  reafon.  For, 
how  was  an  ovum  to  grow  without  air  and  without  food  ? and 
how  particularly  was  it  to  grow  with  fuch  a force  as  to  make  an 
impreffion  in  a (olid  rock?  This  would  imply  a power  of  expan- 
fion  fcarcely  to  be  equalled  by  gun-powder,  and  which  we  ought 
not  to  be  rafh  in  afcribing  to  the  nutritive  eflecls  of  abftinence 
and  nothing.  Were  it  not  for  the  toad,  the  expanfion  itfelf 
might  have  found  a folution  in  a theory  of  the  earth,  which  has 
caft  all  its  (tones  in  a foundery  under  the  water,  where  the  moil- 
ture  might  have  rendered  them  apt  to  be  formed  with  numerous 
cavities.  • 

Perhaps  the  way  to  remove  thefe  difficulties  concerning  the 


* “ Two  days  ((ays  Dr.  Monro)  after  cutting  off  the  head  of  a frog  at  its  joining  with  the  tuff  vertebra,  I (ound  it  fitting 
ith  its  legs  drawn  up  in  their  ufual  pofture;  and  when  its  toes  were  hurt  it  jumped  with  very  conhdeiable  mrce.  Its 
:art  likewife  continued  to  beat  about  forty  times  in  a minute,  and  fo  ftrongly  as  to  empty  itlell  and  circu  ate  the  bloud. 

“ In  leveral  frogs,  after  cutting  off  the  back  part  6f  the  fixundermotl  true  vertebrae,  I took  out  all  that  part  of  the  fptr.al  marrow 
ith  the  cauda  equina  which  they  cover.  The  lower  extremities  were  rendered  inlenfible  to  common  injuries,  and  lay  motionlefs  : 
r.  the  frogs  lived  feveral  months  thereafter,  and  the  wounded  parts  of  their  backs  c.catnfcd,  and  the  bones  of  their  legs  which  L 
‘ • •«  • • ’ • 1 *•  r 1 * * ” EjXpcrunenls  cn  the  Nervous  Syjfem,  made  chiefly  with  tne 


1.  I rrv-  IM  vu  IV.'  VI  e*. » IllOlllllti  mviwui  v»  . ^ " I 

lftured  were  reunited,  the  blood  circulating  freely  in  their  veflels. 
sw  of  determining  the  nature  and  effects  ot  animal  eleiSlricity. 
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toad,  would  be  to  af'certain  its  mode  of  exigence  in  the  heart  of 
the  done.  Sufpe6ting  that  the  air  communicated  fomehow  with 
the  folitary  cel!,  we  procured  a toad  that  was  crawling  out  from 
its  den  in  the  evening.  It  was  put  into  a glafs  juft  large  enough 
to  hold  it  with  eafie.  The  mouth  of  the  glafs  was  filled  with 
cork  (Efficiently  dole  to  retain  water ; the  glafs  was  then  laid 
on  its  fide,  and  the  animal  refpired  for  feveral  days  without  dif- 
covering  figns  of  uneafinefs  : buf  fuppofing  that  air  might  ftill 
be  admitted,  the  cork  received  a covering  of  wax,  and  the  ani- 
nial  died  ten  hours  after. 

From  this  experiment,  and  the  fate  of  toads  when  put  under 
an  exhaufted  receiver,  from  an  air  palfage  in  the  cruft  of  chryla- 
lids,  from  the  porous  texture  of  the  white  fpeck,  or  the  opening 
which  the  fnail  leaves  in  the  membrane  that  is  fpread  over  the 
mouth  of  its  {hell,  we  were  led  to  think  on  D’Aubenton’s  re- 
mark, that  the  inclofed  toads  might  have  breathed,  and  that  the 
wood  has  been  always  cleft,  and  the  ftone  broken,  before  it  was 
Ihown  how  the  external  air  was  excluded. 

On  farther  reflection,  our  own  experiment  appeared  incon- 
clufive  ; and  D’Aubenton’s  remark,  after  cToie  examination, 
leemed  not  entitled  to  much  attention.  He  would  have  it  fup- 
pofed  that  a toad  is  lurking  in  every  block  of  ftone  and  of  wood  ; 
and  on  this  fuppofition  would  have  an  inquiry  to  be  regularly 
made,  whether  or  not  there  be  any  communication  between  this 
fuppofed  animal  and  air^  becaufe,  when  the  ftone  or  wood  is  in 
fragments,  the  attempt  to  dilprove  fuch  communication  is  in 
his  opinion  impolfible.' 

But  are  we  certain  that  the  admiflion  of  external  air  would  re- 
move the  difficulty  ? We  are  not  fo  pofitive  now  as  we  were 
upon  this  fubjeCt.  In  the  fummer  months  we  recoiled!  to  have 
drowned  frogs  which  were  living  in  the  fields,  by  keeping  them 
fome  hours  under  water  ; but  if  we  allowed  them  to  rife  to  the 
furface,  and  refpire  at  pleafure,  they  became  at  laft  fo  accuf- 
tomed  to  that  element,  that,  if  the  temperature  was  not  much 
above  that  of  fpring-water,  they  lay  in  the  bottom  not  only  for 
days  but  for, weeks  together. 

In  the  winter  feafon,  it  is  well  known  that  frogs  are  fometimes 
difeovered  in  clutters  below  flones  and  under  water  in  the  neigh- 
bourhood of  fprings  ; and  often  feen  in  the  bottom  of  ponds, 
marfttes,  and  ditches-,  where  water  is  colledted,  and  the  whole 
lurface  covered  with  ice.  In  this  fituation,  we  have  frequently 
examined  their  Tides  and  their  noftrils,  and  can  venture  to  nlfert,' 
that  they  did  not  refpire  in  the  fame  manner  that  they  did  when 
on  land  : foi,  thq  moment  that  this  animal  is  put  under  water, 
the  palpitating  motions  of  its  fides  and  its  noftrils  are  obferved 
to  ceafe  ; and  Chaptal  has  feen  them  fufpending  refpiration  as  it 
were  at  pleafure  even  when  in  air. 

While  they  move,  however,  and  exhibit  indications  of  aCljve 
life,  we  would  not  fay  that  air  is  excluded.  In  the  roots  of 
plants,  in  aquatic  worms,  in  polypes,  and  in  the  placenta  itfelf, 
the  fame  organs  feem  to  perform  the  double  office  of  lungs  and 
abforbents.  When  under  water,  what  are  the  functions  of  thele 
organs  in  frogs  and  in  toads  ? It  is  not  difputed  that  in  moift 
places  they  can  live  longeft  without  food  ; and  lome  phenomena 
which  have  been  obferved  relating  to  this  fubjeCt  appeared  to 
us  not  unworthy  of  attention.  In  the  beginning  of  the  fummer 
1793,  while  we  were  making  a few  experiments  on  the  nervous 
influence  with  fome  metals,  a frog  was  taken  out  of  the  water 
in  the  du{k  of  the  evening,  and  put  into  a deep  and  wide- 
mouthed glafs  till  next  morning  : but  next  morning  a quantity 
of  water  was  found  in  the  glafs,  the  animal  was  dead,  its 
mouth  full  of  foam,  and  the  greater  part  of  its  body  covered 
with  froth.  The  following  autumn  a boy  came  with  a couple 
of  toads  wrapt  up  in  tow.  Till  we  had  leifure  to  make  oub  ex- 

*  See  Bomarc,  under  the  article  (Euf;  and  a fuller  account 
under  CEuf. 


periments,  they  were  allowed  to  remain  as  they  were  for  three 
days  in  the  corner  of  a room.  When  taken  out,  their  colour  was 
pale,  their  bodies  much  fwelled,  and  a quantity  of  water  col- 
lected between  the  {kin  and  the  mufcles.  When  held  in  the 
hand  with  their  head  upwards,  the  water  was  evacuated  down- 
wards by  the  anus.  It  was  one  of  thefe  toads  that  afterwards 
died  when  confined  in  the  gill's  without  air.  Its  body  was  put 
into  a lolution  of  madder  for  two  days  ; and  when  the  fkin  and 
mufcles  were  removed,  the  bones,  which  are  ftill  preferred,  were 
found  red.  A live  frog  in  the  fame  folution,  though  allowed  to 
breathe,  expired  in  a few  hours.  In  three  days  its  bones  became 
of  the  red  colour,  but  not  fo  deep  as  that  of  the  toad's.  An- 
other frog  died  in  the' folution  j but  the  bones,  fro fn  age  or  fome 
other  caule,  did  hot  receive  the  colour  df  the  madder.  In  all 
cafes  the  ikins  were  found  red. 

As  we  know  not  how  far  the  great  accommodating  principle 
of  nature  may  be  extended,  perhaps  the  abforbents  opening  ex- 
ternally may  in  thefe  animals  fometimes  fupply  the  place  of  the 
lungs,  as  the  lungs  fupplied  the  place  of  the  gills  which  they 
ufed  when  tadpoles,  and  as  the  gills  had  formerly  fupplied  the 
place  of  a placenta,  or  the  primary  abforbents,  through  which 
they  derived  their  nouriflunent  in  ovo. 

Thofe  {tones  'which  inelofe  animals  are  known  to  be  fuch  as 
have  gradually  ailumed  the  folid  form,  and  thofe  animals  which 
have  been  inclofed  are  known  to  be  fuch  as  in  other  cafes  have 
been  fubjeCted  to  the  torpid  (late  : But  this  ftate  has  not  been 
examined  with  all  the  attention  which  it  deferves.  From  this 
ftate,  Bonnaterre  fays,  in  his  introduction  to  Ereptology  in  the 
Eh'ey  clop  e die  Melhodiqu/’,  that  it  is  impolfible  to  route  the  ani- 
mal by  the  loudelt  nolle,  the  rudeft  (hock,  or  the  deepeft  wound  •, 
the  internal  motion  is  juft  fufficient  to  preferve  the  fyftem  from 
that  decompofilion  to  which  animal  fubftarices  are  expofed.  It 
retains  only  the  form  of  what  it  was.  It  appears  neither  to 
live  nor  to  grow  ; and  the  whole  mafs,  if  what  is  expofed  to  the 
air  be  excepted,  is  not  lenfibly.  altered  while  the  torpor  conti- 
nues. All  the  fenfes  are  ffiut  up  ; all  their  functions  are  en- 
tirely fulpended  : digeftion  is  no  longer  in  the  ltomach  ; all  re- 
fpiration has  apparently  ceafed;  and  it  has  been  doubted  whe- 
ther or  not  this  function  be  in  fome  cafes  at  all  retained.  When 
the  genial  warmth,  however,  returns,  in  fix,  in  eight,  or  in  ten 
months,  according  to  that  variety  of  climates  between  the  frigid 
poles  and  the  tropics,  the  animal  revives.  But  the  queftion  is, 
if  the  firit  circumltances  in  which  the  animal  became  torpid  had 
b^en  artificially  or  naturally  continued,  how  long  in  this  way 
might  the  different  functions  of  life  have  been  fufpended ; and 
how  far  are  we  warranted  by  the  analogy  of  feeds  and  of  eggs  to 
lengthen  this  period  of  their  exiftence,  without  fuppofing  a de- 
conipofition  or  deftruCtion  of  organs  ? 

Experiments  mult  tell  what  are  the  limits  which  nature  has 
here  preferibed  to  herfelf.  New  eggs,  when  covered  with  var- 
iiifh,  or  placed  under  the  exhaufted  receiver,  are  fecured  againft 
the  attacks  of  corruption.  Bomare,  in  his  Dictionary,  has  men- 
tioned three,  which,  protected  from  air,  were  found  frefli  in  the 
wall  of  a church  after  a period  of  300  years*.  And  if  it  be 
true  that  a fnake  found  in  a black  of  marble  died  as  loon  as  ex- 
pofed to  the  air,  or  if  the  parts  in  contaCt  with  air  be  the  only 
ones  which  in  torpid  animals  appear  to  be  changed,  it  would 
feem  probable  that  a total  exclufion  of  this  varying  and  aCtive 
element  would  tend  more  to  the  prefervation  of  torpid  animals, 
in  certain  inftances,  than  a free  admiflion,  which,  in  thofe  cafes 
where  all  vital  functions  have  ceafed,  is  regularly  found  a prin- 
cipal agent  in  their  diilblution. 

M.  Heriftant  of  the  French  Academy  was  the  firft  philofc- 
pher  who,  by  means  of  experiment,  thought  of  interrogating 

of  the  lame  eggs  in  the  DiSlionnaire  de  Merv exiles  de  la  * Nature , 
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Nature  herfclf  upon  this  fubjeft.  On  the  21ft  of  February 
1771,  he  with  great  accuracy  lhut  up  three  toads  from  the  air, 
two  of  which  were  taken  out  alive  on  the  8th  of  April  1774. 
D’Aubenton  fays,  after  a period  of  18  months  ; but  in  this  in- 
ftance  we  depend  more  on  the  friend  of  Fontana,  who  has  men- 
tioned the  dates.  The  two  toads  were  again  inclofed,  and  He- 
rifiant  died  before  there  was  a fecond  infpe£lion.  DAubenton 
fays,  that  when  taken  out  their  bodies  were  hard  and  fhrivelled, 
and  their  whole  moifture  totally  abforbed.  A fourth  toad  that 
had  beqn  inclofed  was  heard  to  croak  whenever  the  box  in  which 
it  was  confined  happened  to  be  ftiaken.  Since  that  period  the 
practice  is  common  of  confining  lnails  in  a l'ealed  phial,  where 
they  exilt  in  torpor  for  years. 

Thefe  phenomena  llill  excite  wonder ; but  to  wonder  lefs,  and 
examine  more,  would  fooner  procure  us  that  information  which 
we  are  wanting.  In  thefe  obfervations  concerning  toads,  have 
no  circuinitances  been  overlooked  ? Has  it  been  determined 
whether  they  lived  in  the  heart  of  (tones,  or,  exilting'  merely  in 
a torpid  (late,  had  come  alive  when  expofed  to  air?  We  have 
fee'  a toad  that  was  dead  for  two  days;  its  body  was  opened  ; 
its  heart  was  l'een  motionlefs;  but,  expofed  to  air,  in  a few  feconds 
it  began  to  beat.  Confidering  the  complex  funCtion  of  abforb- 
ents,  we  perhaps  might  conceive  how  a toad  could  live  in  the 
clefts  of  rocks,  or  the  hearts  of  trees,  where  there  is  moillure  ; 
but  has  it  yet  been  determined  whether  all  ftones  in  which 
toads  have  been  found  fupplied  them  with  moillure  ? We  at 
leal!  are  certain  that  they  did  not  abforb  the  animal  fluids,  like 
- the  plafter  ufed  by  the  French  academicians. 

One  of  the  toads  was  heard  to  croak  after  being  inclofed.  In 
making  their  experiments,  has  it,  therefore,  been  thought  a mat- 
ter of  indifference  by  the  French  philofophers,  whether  the  ani- 
mal was  immured  alive  in  the  full  exercife  of  all  its  fund  ions, 
or  exifting  only  in  its  torpid  (late  ? And  with  refped  to  this  lin- 
gular ftate,  (might  not  the  quellions  he  fairly  put  ?)  have  its  fe- 
veral  kinds,  have  the  caufes  which  induce  it,  or  thofe  degrees  to 
which  it  may  be  carried  in  different  animals,  been  yet  afeer- 
tained  ? Is  not  our  knowledge  of  the  torpid  llate  at  this  moment 
principally  the  refult  of  cal’ual  obfervation  ? Has  it  not  been  of- 
tener  than  once  fuppofed  that  the  torpor  of  all  animals  is  fimi- 
lar,  or  takes  place  to  a fimilar  degree?  Have  not  torpid  animals 
been  therefore  fpoken  of  in  general  terms  ? and  has  it  not  been 
aflerted  that  they  retain  a portion  of  heat  and  internal  motion  ? 
though  fome  have  been  found  congealed  in  the  ice,  and  many  been 
dried  to  fach  a degree  that  they  could  be  revived  only  by  moillure. 
x “ That  fnakes  and  fifties,  after  being  frozen,  have  ft.il l retained 
fo  much  of  life  as  when  thawed  to  relume  their  vital  functions, 
is  a fatt,”  fays  Mr.  Hunter,  “ fo  well  attelled,  that  we  are 
bound  to  believe  it.”  How  came  it,  we  would  afk,  that  filhes 
which  had  been  frozen  by  this  truly  ingenious  phyfiologilt  never 
recovered  ? He  recovered  parts  of  different  animals  which  had 
been  frozen.  Had  the  fnakes  and  filhes  of  which  he  had  heard 
been  only  partially  congealed  in  the  ice  ? or  had  the  filhes  which 
he  feledled  for  thefe  experiments  been  properly  chofen  ? or  may 
all  animals  with  equal  fairnels  be  made  the  fubjeCt  of  fuch  ex- 
periments ? and  may  all  tranfitions  from  heat  to  cold,  and  from 
cold  to  heat,  whether  flow  or  rapid.qf  not  in  the  extremes,  be 
viewed  as  nearly  of  the  fame  coirlequence  ? Are  all  1'eafons  and 
conditions  of  body  equally  favourable  to  this  ftate  of  torpor  ? 
and  will  thefe  caufes  which  induce  torpor  by  operatirtg  exter- 
nally in  the  mouths  of  autumn  be  able  to  continue  it  by  the  like 
action  in  the  months  of  fpring  ? We  can  anfwer,  No. 

It  has  been  laid  that  animals  fublilt  in  their  torpid  ftate  by 
the  reablorption  of  fat.  Has  it  therefore  been  proved  that  all 
animals,  not  to  fay  living  bodies,  are  poflefied  of  fat  ? or,  if  they 
be,  has  it  been  demonltrated  that  they  have  a fuperttuous  quan- 

Quod  autem  aninulia  calidiora  fortius  refpirent,  non  proba 


tity  to  be  reabforbed  ? Has  it  been  (hown  that  Jheir  wafte  of 
fat  is  always  occafioned  by  this  reablorption  ? or  has  this  reab- 
forption  in  all  cafes  been  of  that  kind  to  counteract  the  effedts  of 
abltincnce  ? It  it  has  not  been  proved  that  all  animals  contain 
fat,  and  that  this  fat  is  reabforbed  in  their  torpid  ftate,  ought 
not  the  general  after t ion  to  he  limited  ? Granting  that  in  many 
refpedb  it  were  true,  have  not  philofophers  been  here  amufing 
themfelves  with  logic,  where  they  could  have  been  employed  in 
making  experiments  ? Have  they  not  ventured  to  give  us  con- 
clufions,  where  we  had  reafon  to  expedt  faCts  ? And,  on  this  ac- 
count, has  not  their  cobduCt  been  fomewhat  fimilar  to  that  of 
navigators,  who,  failing  along  the  coaft  of  Patagonia  on  one  fide, 
and  obferving  a few  men  of  an  uncommon  ftature,  have  from 
thence  peopled  the  whole  of  the  country  with  a race  of  giants?  or 
rather  to  that  of  fome  calculators,  who,  from  feeing  a few  parts 
of  a continent,  have  ventured  to  give  a map  of  the  whole,  to  de- 
fcrlbe  kingdoms  that  are  yet  unexplored  ; and,  by  their  tkill  in 
addition  and  1'ubtraCtion,  to  exhibit  the  figure,  the  extent,  and 
proportion  of  lands  unknown  ? 

Leaving  therefore  the  torpid  ftate  as  one  of  thofe  fubjeCts 
-with  which  we  at  prefent  arc  little  acquainted,  and  of  whi^h  we 
therefore  cannqtl'peak  with  certainty  in  the  general  .abftraCt  lan- 
guage of  Icience  ; it  will  naturally  be  alked,  In  what  refpeci  is 
air  fo  neceflary  to  all  living  bodies  in  their  adtive  ftate,  and 
how  contributes  it  to  the  regular  performance  of  the  different 
functions  ? 

The  ancients,  whe?  were  led  by  the  heat  of  the  blood  to  fup- 
pol'e  a vital  lpark  in  the  heart,  who  had  noticed  the  appearance- 
of  fmoke  in  the  breath,  and  who  had  oblerved  that  fire  was  ex- 
tinguiffied  when  deprived  of  air,  naturally  inferred  that  the  end 
of  refpiration  was  to  fupport  their  imaginary  flame,  Fo  ventilate 
the  blood  in  the  arteries  and  lungs,  and  to  keep  alive  their  vivi- 
fying fpark.  They  were  far,  however,  from  being  agreed  as  to 
the  manner  how  this  was  effected.  Some  were  of  opinion  that 
a certain  principle  of  the  air  was  abforbed,  to  which  they  gave 
the  name  of  the-  provender  of  life,  or'  the  food  of  the  fpirit  ; 
while  others  were  perluaded  that  the  air  adted  as  a refrige- 
ratory, and  was  merely  intended  to  moderate  the  fire,  to  aflift 
in  expelling  the  fuliginous  vapour,  and  prefer ve  the  J'yftem  in  an 
equal  temperature. 

The  moderns,  who,  after  all  their  refearches,  have  been  un- 
able to  difeovet  this  vital  fpark  of  the  ancients,  are  more  puzzled 
to  alfign  an  adequate  caufe  for  the  heat  than  for  any  cold  which 
they  diicover.  To  account  for  this  lingular  phenomenon,  they 
have  been  ranfacking  nature  for  caufes  ; and,  perceiving  that 
putrefcence,  mixture,  and  friction,  are  in  many  inflances  accom- 
panied with  heat,  have  thence  conjectured  that  they  fometimes 
operate  in  producing  the  warmth  of  the  living  body.  But  thefe 
are  theories  which  have  been  imported  from  the  hot-bed,  the 
laboratory,  and  mechanic’s  fhop,  and  which  have  never  yet  been 
countenanced  by  phyfiological  facts  and  obfervations.  No  oile 
has  been  able  to  ffiow  that  putrefcence  exilts  in  a healthy  ftate, 
except  in  the  faeces  : no  one  has  proved  that  any  mixture  which 
regularly  occurs  in  the  alimentary  canal  or  vetfids,  generates 
heat;  and  though  frldfion  has  been  a favourite  hypothefis,  yet 
thofe  circumftances,  in  tvhich  it  evidently  produces  heat,  have 
not  been  difeovered  in  the  living  body  ; and  it  is  not  determined 
whether  it  be  there  a friction  of  the  fluids,  a friction  of  the  to- 
lids,  or  a friction  of  the  fluids  and  folids  together. 

Of  animal  heat  the  molt  rational  theory,  we  think,  is  one 
which  properly  belongs  to  the.lalt  century  ; it  is  confirmed  by 
modern  Uifcoveries,  and  has  aferibed  this  heat  to  refpiration. 
Many  had  oblcrved,  that  thofe  animals  which  refpire  molt  have 
the  warmeft  blobd  *.  Lower  demonltrated,  that  this  blood  re- 
ceived a new  and  a brighter  colour  in  palling  through  the 

refpirationein  illis  potius  datum  eile,  ad  ianguinis  refrigenuro, 
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lung1! +.  \ «:heyen  and  Borelli  both  proved,  that  the  air  loft 

ibinething  by  coming  in  contaA  with  that  organ  J.  Mayow 
fliowed,  that  this  lomething  which  the  air  lofes  is  contained  in 
nitre  §.  Experience  taught  the  workers  in  nitre,  that  thisfome- 
thing  was  abforbed  from  the  air  j|  : arid  Verheyen  remarked, 
that  it  is  alfo  abforbed  by  the  lungs  ; and  is  probably  that 
which  maintains  combullion  ; which  tpialifies  the  air  for  giving 
fupport  to  animal  life,  and  imparts  to  the  blood  the  vermilion 
colour 

How  well  the  whole  of  this  reafoning  was  founded,  is  proved 
by  the  late  difeoveries  of  Prieltley  and  other  chemitls.  There 
is  now  obtained,  in  a feparate  Hate,  an  aerial  fluid,  which 
maintains  both  life  and  coinbufti.on,  and  gives  a vermilion  co- 
lour to  the  blood.  It  is  extra&ed  in  a very  large  quantity 
from  nitre;  is  one  of  the  component  parts  of  the  atmofphere, 
and  the  vital  principle  of  that  element  ; without  which,  in  moil 
animals,  life  is  extinguifhed.  From  fome  phenomena  which 
happen  in  combutlion,  it  has  been  termed  prinetpium  forbile.  It 
was  called  dephlogiilicated  air  by  Prietlley,  the  Hrlt  dilcoverer; 
as  the  great  acidifying  caufe  in  nature,  the  French  nomencla- 
ture has  given  it  the  name  of  oxygenous  gas  ; and,  as  one  of  the 
caufes  on  which  the  exitlence  both  of  fire  and  of  life  depends,  it  is 
named  empyreal  or  -vital  air. 

Late  d;f:overies  have  thown  farther,  how  this  air  may  in 
refpiration  produce  heat.  From  the  nroft  accurate  inveftigations, 
it  appears,  that  caloric,  or  the  principle  of  heat,  is  a diftinCt 
fubftance  in  nature  ; that  it  combines  with  different  bodies  in 
different  degrees  ; that  it  is  the  caufe  of  fluidity  in  all  ; and 
that,  in  proportion  to  that  capacity  which  they  have  for  it,  and 
to  thatdiftance  at  which  they  are  removed  from  the  fluid  Hate, 
the  more  or  lefs  caloric  they  contain.  Aeriform  bodies  being 
all  therefore  exceedingly  fluid,  it  muff  be  evident,  that  when 
they  are  fixed  or  condenfed  in  the  blood,  and  made  to  approach 
nearer  folidity,  a quantity  of  heat  mult  be  evolved.  A part  of 
this  is  very  plainly  evolved  in  the  lungs  where  the  air  is  abforb- 
ed, as  appears  by  the  breath  ; and  a part  evolved  by  the  a£tion 
of  veflfelp,  as  appears  from  nearly  an  equal  heat  over  the  l'yftem, 
from  the  partial  heat  of  a morbid  part,  and  the  fudden  tranfition 
•from  heat  to  cold,  and  from  cold  to  heat,  over  the  furface, 
when  the  veflels  are  affected  by  either  internal  or  external  fti- 
muli.  When  the  heat,  thus  evolved  by  the  gradual  fixation  of 
that  body  with  which  it  was  combined,  has  been  fuccefsful  in 


making  its  efcape  by  the  lungs  and  integuments,  the  blood  re- 
turns in  a dark  and  a lluggilh  ltream  by  the  veins,  and  mingles 
again  with  the  genial  fluid,  which  before  gave  it  Ipring,  acti- 
vity, and. life. 

Of  that  oxygene  which  remains  in  the  fyflem,  part  is  em- 
ployed in  forming  different  l'aline  combinations  and  fupplying 
the  wade  occafioned  by  that  conftant  reabforption  ; which, 
from  many  experiments  that  have  been  made  with  folutions  of 
matter,  is  known  to  take  place  in  the  folid  bones.  The  ufe 
of  that  oxygenous  gas  which  returns  with  the  breath,  is  belt 
underftood  after  knowing  its  affinities.  Its  bafis  oxygene, 
combining  with  hydrogene,  which  is  the  bafis  of  inflammable 
air,  forms  water  ; and,  combining  with  carbone,  the  carbonic 
acid.  It  carries,  therefore,  back  with  the  breath  a part  of 
the  carbone  produced  by  the  flight  combultion  of  the  blood, 
and  a quantity  of  hydrogene  arifing  from  the  watery  fluid  de- 
compofed. 

But  oxygenous  gas  does  not  alone  enter  the  lungs.  Of  too 
parts  of  the  atmofphere,  but  28  are  oxygenous  gas,  5 '-r-  is  car- 
bonic acid,  and  72  are  azotic  gas  *.  Thefe  lad,  though  in- 
tended chiefly  for  other  beings  different  from  man,  which  are  in 
immenfe  numbers  on  the  globe,  but  which,  like  him  and  the 
nobler  animals,  are  not  formed  to  breathe  the  empyreal  air, 
mull  notwithllanding  be  of  fome  important  and  effimtial  ufe  to 
all  living  bodies.  It  has  accordingly  been  found  by  experiment, 
that  pure  and  unmixed  oxygenous  gas  cannot  be  breathed  for  any 
very  confiderablc  time  without  danger ; that  fome  azote  is  con- 
tained in  the  blood, 'and  has  been  extracted  from  the  mufcular 
fibre,  when  properly  treated  with  the  nitric  acid.  According 
to  Berthollet,  five  of  its  parts  with  one  of  hydrogene  form 
ammonia  or  volatile  alkali ; which  difpels  the  glandular  tu- 
mours of  the  body,  and  prevents  the  coagulation  of  blood  and 
the  thickening  of  mucus  which  arife  from  .acids  -I-.  The  azotic 
gas  may  therefore  in  part  unite  with  hydrogene,  may  prevent 
the  coagulation  of  lerum,  the  catarrhous  formation  of  vifeid 
mucus,  and  many  combinations  that  oxygene  might  form,  in- 
jurious to  the  fyflem.  The  carbonic  acid,  which  is  of  car- 
bone and  7Vo  of  oxygene,  may  alfo  be  neceflary  in  regulating 
the  effefts  of  the  other  two.  In  aerated  water,  its  ufes  are 
very  generally  known  : it  allays  the^iain  of  the  urinary  blad- 
der when  excited  by  calculus;  it  has  been  employed  in  the  cure 
of  wounds,  and  been  thought  ufeful  in  the  pulmonary  phthifis. 


qtiam  calorem  ilium  intenfum  product  a validiori  refpiratione  : imo  polterius  non  tantum  aeque,  at  magis  probabile  apparet: 
quia  fecundum  omnium  fententiam  calido  vivimus,  frigido  extinguimur.  Ut  proinde  non  videatur  aliquid  a natura  datum  efle 
quo  intenditur  frigus  vitae  contrarium.  Verbeyen,  Tract.  2.  cap.  7.  de  Ufu  Refpirationis. 

j-  Poftquam  circulatio  languiuis  innotuit,  diu  creditum  fuit  fanguinem  venolum  colore  illo  coccineo  rurfus  indui  in  ventriculis 
cordis,  et  praecipue  ubi  calor,  quern  judicabant  iftius  coloris  authorem,  tit  intenfior  : At  negotium  iltud  peragi  in  pulmonibus, 
nempe  refpirationis  beneficio,  evidenter  oflendit  cl.  Lowerus  experimentis.  Ibid. 

\ Inquiramus  quale  fit  ifiud  aereum  adeo  nobis  et  multis  animalibus  neceffarimn,  ut  ejus  defe£tu  vita  extinguatur  citiffime. 
Vulgaris  enim  acr  did  non  poteft,  cum  ilium  per  meatus  notablliores  languim  iinmitti  conveniret,  fitque  expeiientia  certiffimum 
animalia  refpirantia  non  tantum  acre  fimpliciter;  fed  etiam  recenti  continuo  indigere,  unde  concludendum  eft  tantummodo 
aliquas  particulas  fubtiliores  ab  acre  fecerni,  et  maflae  fanguinis  immifeeri,  quibus  fpoliatus  ad  ulteriorem  refpirationem  fit 
inidoneus. 

$ Et  quidem  verifimile  eft,  inquit  Mayow,  particulas  quafdam  imlolis  nitrofalinae,  eafque  valde  fubtiles,  agiles,  fummequefer- 
mentativas  ab  acre  pulmonum  minifterio  fecerni,  inque  cruoris  madam  tranfmitti.  Adeo  enim  ad  vitam  quameunque  fal  iftuc 
aereum  neceflarium  eft,  ut  ne  plant®  quidem,  in  terra,  ad  quam  aeris  acceffus  precluditur,  vegetari  poilint;  fin  autem  terra  ilia  aciri 
expofita,  fale  hoc  faecundante  denuo  impregnetur,  ea  demum  plant  is  alendis  iterum  idonea  evadet. 

||  In  acre  autem  quid  nitrofum  contineri  norunt  ipfi  vulgaris  nitri  conft&ores,  qui  terram  aut  laterum  fragmenta  ex  quibus  ni- 
trum  elixiviare  intendunt,  aeri  liberiori  diu  multumque  exponunt ; utque  ab  eodem  undique  ea  tangen'e  ac  perfluente  uberius 
impregnetur,  f®pius  vertunt,  atque  ita  fuoruni  fumptuum  et  laborum  an  pliorcm  mefifem  mercedemque  referunt. 

lnfuper,  fi  poll  confeCtionem  nitri  terra  aut  laterum  fragmenta  exponantur  libero  acri,  ea  denuo  polt  aliquod  temporis 
fpatium,  quodam  lale  nitrofo  abundabunt.  Eft  autem  verifimile,  aerem  gratia  cjufdem  materiae et  vita:  noflrae  continuation!  et  ignis 
accenfioni  necefifarium  efife  ; praecipue  cum  ru.-fus  experientia  doceat  ruborem  fanguinis  e corpore  cdu£ti,  per  additiunem  falis  nitri 
intenfum  iri  in  eodem  prorfus  modo  fecuti,  per  refpirationem  in  corpore  vivente.  Ibid. 

* Thefe  are  nearly  the  proportions. 

'4-  Weak  volatile  alkali  dillolves  mucus,  whofe  morbid  vilcidity  Fourcroy  has  alcribed  to  a too  great  abforption  of  oxygene. 
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It  is  generated  in  the  lungs  of  thofe  animals  which  refpire 
oxygene.  In  imall  proportions  it  favours  the  growth  of  the 
vegetable  tribes.  Thele  tribes  readily  decompound  it;  and, 
with  the  addition  of  other  prepared  oxygene  from  water,  redore 
what  is  pure  to  the  general  nials  of  the  vital  fluid,  that  plants 
and  animals  might  thus  live  by  the  mutual  performance  of  kind 
-offices. 

We  return  again  to  animal  heat.  Every  theory  that  pretends 
to  account  for  animal  heat,  ought  alfo  to  account  for  that  lin- 
gular equality  of  heat  which  tjie  fydem  preferves,  or  endeavours 
to  preferve,  in  different  temperatures.  The  above  theory  ex- 
plains it  (imply  in  the  following  manner. 

Venous  blood,  if  expofed  to  the  air,  is  known  to  abforb  a 
portion  of  oxygene,  and  alfume  that  colour  which  it  has  in  the 
pulmonary  veins  and  aorta.  Suppofe  an  abforption  of  a fimilar 
kind  taking  place  in  the  lungs,  a fail  which  may  be  proved  by 
decifive  experiments  ; it  is  plain  that  the  oxygene  by  this  ab- 
sorption mud  recede  from  its  gafeous  or  fluid  (late;  that  a 
quantity  of  heat  mud  be  therefore  evolved,  which,  along  with 
the  heat  of  the  refluent  blood,  is  carried  away  by  that  vapour 
which  ilfues  from  the  lungs.  In  the  courfe  of  circulation,  the 
oxygene  will  naturally  incline  with  hydrogene  to  form  water  ; 
it  will  tend  likewife  to  the  formation  of  many  other  com- 
pounds; and,  as  it  enters  into  new  dates,  and  is  farther  re- 
moved from  gafeous  fluidity,  it  mud  dill  be  giving  out  a por- 
tion of  heat.  If  the  furrounding  temperature  be  cold,  this 
feparation  will  be  ealily  effected.  The  caloric  will,  in  that  cafe, 
be  greedily  abforbed  from  the  interior  furface  of  the  lungs  and 
exterior  furface  of  the  whole  bo'dy.  The  oxygene,  meeting 
with  the  necelfary  temperature,  will  readily  pals  into  new 
forms  ; and  the  venous  blood,  returning  to  the  lungs,  will  de- 
mand a fupply  which  will  be  either  greater  or  lefs  according  as 
the  cold,  by  favouring  the  elcape  of  the  caloric,  and  promoting 
new  combinations  with  oxygene,  had  removed  it  from  the  point 
of  ufual  latu ration. 

The  gradual  evolution  of  heat  is  a proof  that  the  tempe- 
rature mud  be  fometimes  reduced  before  the  oxygeqe  can  pro- 
perly enter  into  all  the  ufual  combinations  of  the  lyftem.  Sup- 
pofe  the  body  then  to  be  placed  within  a hot  circumambient  at- 
mofphere.  This  atmofphere,  if  warmer  than  the  animal,  will 
be  more  apt  to  part  with  heat  than  to  receive  if  ; and  the  oxy- 
gene abforbed,  being  thu3  unable  to  dilpofe  of  its  caloric,  will 
be  prevented  from  palling  into  thofe  combinations  and  forms 
where  heat  is  evolved.  The  venous  blood  will  therefore  condu6i 
it  back  to  the  lungs,  and  make  a demand  for  a new  fupply  ; 
but  proportionally  lefs  according  as  the  hot  circumambient 
air,  by  preventing  the  efcape  of  the  caloric,  and  the  ufual  fa- 
cility of  new-combinations,  has  confined  its  removal  to  a fmaller 
didance  from  the  point  of  faturation. 

In  this  lad  cafe  the  thing  principally  entitled  to  notice  is  a 
very  curious  efiort  of  nature  to  refill,  the  growing  increafe  of 
heat.  In  the  warm  atmofphere,  as  during  violent  mulcular 
exertion,  the  exhaling  vapour  is  commonly  difeharged  in  a 
greater  quantity  from  the  furface  of  the  body ; and  confe- 
qucntly  the  heat  furnifhed  with  an  excellent  temporary  con- 
ductor, that  in  fome  meafure  counteracts  the  dangerous  edeCts 
from  without. 

After  all,  the  reader  i3  not  to  fuppofe  that  he  here  has  re- 
ceived a general  theory  of  refpiration.  All  living  bodies  arc 
not  fupported  by  the  lame  kind  ot  aerial  food.  Oxygenous  gas 
has  indeed  been  honoured  with  the  flattering  appellation'  of 
vital  air ; and  nitrogenous  gas  been  ufual  I y didinguiihed  by 


that  degrading  epithet  aeotle  , a -word  which  dignifies  deflruc- 
tive  of  life.  But  though  man,  and  all  the  warm-blooded  ani- 
mals that  have  yet  been  examined,  may  die  in  refpiring  the 
nitrogenous  gas,  this  gas  however,  which  ronditutc.s  more  than 
two  thirds  of  the  whole  atmofphere,  may  in  general  be  "called 
the  vital  air  of  the  vegetable  tribes,  and  of  not  a few  of  the 
orders  of  inletls  which  thrive  and  live  in  it.  For  while  man, 
and  others  which  refpire  as  he  cl  )es,  emit  both  the  hydrogene 
and  carbone,  and  return  the  nitrogene  not  fenfibly  diminifhed  ; 
mod  vegetables  and  many  infects  eagerly  inhale  them,  and 
emit  oxygene  as  noxious  or  ufelefs.  Thele  effects  are  the  indi- 
cations of  a radical  difference  in  conditution.  Even  the  fibres 
of  thofe  living  bodies  which  exhale  oxygene,  will,  after  death, 
attra&  it  fo  powerfully,  as  to  decompole  the  nitric  acid  ; but 
thofe  bodies  which  inhale  nitrogene  have  fo  very  weak  an 
affinity  to  oxygene,  and  fo  ftrong  a one  to  fome  of  the  bodies 
with  which  it  is  combined,  that  they  can  eafily  decompofe  water 
and  carbonated  air. 

What  fillies' refpire  is  not  afeertained.  Neither  the  change 
of  the  air,  nor  of  the  water  which  they  occafiop  when  in  clofe 
veffels,  have,  fo  far  as  we  know,  been  fully  examined.  Chsp- 
tal  is  allured,  that,  like  other  animals,  they  are  fenfible  of  the 
adion  of  all  gates.  Fourcroy  fays,  that  they  do  not  generate 
the  carbonic  acid  ; and  that  the  air  which  Priedley  and  he 
found  in  the  air  veficles  of  carp  was  nitrogene  gas.  Their 
thermometrical  heat  is  fo  low,  that  in  D’Aubentop’s  table  they 
are  reckoned  among  the  cold-blooded  animals. 

The  temperature  of  plants  is  dill  lower.  The  heat  of  a tree 
which  the  very  ingenious  Hunter  examined,  though  feveral  de- 
grees above  that  of  the  atmofphere  when  below  the  56th  divifion 
of  Fahrenheit,  was  always  feveral  degrees  below  it  when  the 
weather  was  warm.  When  taken  out,  the  fap  was  obferved  to 
freeze  at  32°,  while  in  the  tree  it  would  not  freeze  below  470. 
The  very  profufe  perfpiration  of  vegetables  greatly  moderates 
the  heat  in  their  furface;  and  as  air  which  abforbs  moidure 
expands,  and  becomes  thereby  fpecifically  lighter,  there  is  a re- 
gular current  produced,  and  evaporation  rapidly  promoted  by 
the  denfe  air  difplacing  the  rarefied. 

To  adopt  her.e  a general  language  with  refpeCt  to  the  heat 
which  is  developed  in  all  living  bodies,  it  is  proportioned  to  the 
quantity  of  matter  which  is  by  means  of  the  vital  powers  re- 
duced to  a date  more  nearly  approaching  folidity  ; to  the  kinds 
of  the  fubdances  which  are  reduced,  and  to  the  degrees  and 
kinds  of  the  reduftion. 

In  all  living  bodies  there  appear  to  be  certain  degrees  of  heat, 
peculiarly  fitted  for  carrying  on  their  various  economical  ope- 
rations. What  thele  are,  in  the  different  kinds  of  plants  and 
animals,  is  not  known.  The  bear,  the  hedge-hog,  the  dor- 
monfe,  and  the  bat,  may  probably  not  Jigeft  when  reduced  to 
70°,  750,  or  8o°.  The  frog,  however,  will  diged  at6o°*; 
and  the  birch  before  it  arrives  at  47°  f.  It  would  feem  that 
refpiration,  befides  imparting  aerial  food,  was  intended  to  pre- 
lerve  and  regulate  thefe  different  degrees  of  heat.  It  raifes  the. 
heat  after  a meal  ; it  fuffers  it  to  fall  In  the  time  of  fleep  ; it 
withdraws  the  fupply  when  the  atmofphere  is  warm,  and  in- 
crcafes  it  again  when  the  atmofphere  is  cold.  It  (hould  there- 
fore be  remembered,  that  heat  merely  is  not  the  object  which 
is  folely  aimed  at  in  refpiration.  All  living  bodies  have  their 
congenial  degrees  of  heat.  The  regulation  of  thele  is  import- 
ant: on  the  one  fide,  it  prevents  the  diffipation,  on  the  other 
the  coagulation,  of  their  fluids  ; it  prelirves  the  living  power  of 
their  organs;  and,  by  a natural  and  projier  temperature,  atlills 


* See  Oblervations  on  certain  parts  of  the  animal  economy  by  Mr.  Hunter.  We  allude  here  to  his  experiments  and  obier 
vations  on  animals,  with  refpect  to  the  power  of  producing  heat. 

f See  Dr.  Walker's  excellent  Paper  on  the  motion  of  the  fap  in  trees,  id  volume  of  Pbilofopbftal  Tranfa&ions,  Edinburgh. 
Vet..  VIII.  S 
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their  a (Slip  n in  mixings  compoiing,  in  decompofing,  and  in  va- 
riously preparing  the  different  parts  for  faerelion,  excretion, 
ablorption,  reabforption,  and  atfimilation  *. 

» As  various  fixations  of  the  vafcular  fiuid  are  regularly  taking 
place  in  the  different  parts  of  the  living  body,  apd  as  air  is  not 
the  only  fiuid  concerned,  it  would  almolt  be  unneceifary  again 
to  obferve,  that  the  whole  of  the  heat  is  not  evolved  in  the 
lungs,  nor  the  whole  that  is  evolved  difengaged  from  air. 

It  may  farther  be  remarked,  that  the  whole  of  the  air  does 
not  enter  by  the  lungs  ; much  is  contained  in  the  liquid  and 
lolid  parts  of  the  food.  It  is  extricated  often  in  the  procefs  of 
digcftion  ; and,  when  the  organs  are  vigorous  and  healthy,  is 
made  fubfervient  t.o  the  general  economy.  If  the  organs, 
however,  ftiould  happen  to  be  languid,  it  fcorns  their  authority, 
which  cannot  be  enforced  ; from  being  friendly,  it  foon  be- 
comes inimical  to  the  fyftem,  and,  threatening  danger,  accumu- 
lates not  only  in  the  tlomach  and  intetlines,  but  in  other  ca- 
vities. It  has  been  found  in  the  cellular  membrane  ; in  certain 
veficles  formed  for  itfelf ; in  the  uterus  ; in  an  abfcefs  ; and  in 
gun-fhot  wounds  : it  has  fometimes  bm ft  from  the  vagina  with 
a fort  of  noife.  And  in  a nephritic  complaint  of  a horl'e,  we 
have  obferved  it  flowing  in  a ftream  from  what  the  farriers 
denote  the JJoeath. 

In  fome  kinds  of  aquatic  plants,  in  eggs,  and  in  a variety  of 


fifties,  there  are  certain  veficles  containing  air,  which  fesm  to 
have  certain  neceflary  functions  allotted  them  by  nature.  In  the. 
plants  and  in  fifties  they  were  once  fuppofed  to  have  been  wholly 
intended  for  fwimming  +.  It  was  remarked,  that  thofe  fifties 
which  remain  condantly  at  the  bottom  ot  the  water  have  no  air- 
veficle  ; and  that  a fith  whole  veficle  was  burft  by  means  of  the 
Torricellian  vacuum,  though  it  lived  for  a whole  month  after  in 
a pond,  was  never  able  to  rife  to  the  furface.  The  praftice, 
however,  which  fome  fifties  have  of  afeending  at  times  to  inhale 
air,  and  defending  after  their  veficle  is  tilled  ; the  communi- 
cation which,  in  fome  fifties,  this  air-veficle  has  with  the  fto- 
mach  ; that  power  in  the  pigeon  and  fome  other  birds  of  in- 
troducing air  into  the  crop ; and,  laftly,  the  air  which  is  uni- 
formly found  in  impregnated  eggs — would  tempt  us  to  believe 
that  thefe  natural  colle6tion's  of  air,  with  their  other  ufes,  may 
perform  lome  effential  fervice  in  nutrition. 

Having  explained  the  general  intention  of  refpiration,  we  are 
now  to  inquire,  what  are  the  kinds  of  refpiratory  organs,  and  in 
what  manner  their  functions  are  performed  ? The  preceding 
table  has  in  fome  meafure  made  us  acquainted  with  this  fubjcfl. 
Some  animals  breathe  by  a trachea  and  lungs  ; infedls,  by  either 
ftigmata  or  tracheae,  opening  into  air-vefi'els  ; plams,  by  air- 
vellels  and  leaves  ; fifties,  and  numbers  of  the  watery  element, 
if  they  do  not  breathe,  at  lead  receive  air  by  their  gills  ,•  the 


* The  ingenious  Dr.  Crawford  has  publiftied  a theory  of  animal  heat  different  from  that  which  we  have  here  prefenteu  to  our 
readers.  Aifuming  as  a fa£t,  that  heat  and  phlogifton  are  two  oppofite  principles  in  nature,*  he  goes  on  as  follows  : 

“ Animal  heat  feems  to  depend  upon  a procefs  fimilar  to  a chemical  eledlive  attraction.  The  air  is  received  into  the  lungs 
containing  a great  quantity  of  ablolute  heat  ; the  blood  is  returned  from  the  extremities  highly  impregnated  with  phlogifton  ; 
the  attraction  of  the  air  to  that  of  the  phlogifton  is  greater  than  that  of  the  blood.  This  principle  will  therefore  leave  the  blood 
to  combine  with  the  air : by  the  addition  of  the  phlogifton,  the  air  is  obliged  to  depofit  a part  of  its  abfolute  heat ; and,  as  the 
capacity  of  the  blood  is  at  the  fame  moment  increaled  by  the  reparation  of  the  phlogifton,  it  will  inflantly  unite  with  that  portion 
of  heat  which  had  been  detached  from  the  air. 

“ We  learn  from  Dr.  Prieftley's  experiments  with  refpeCl  to  refpiration,  that  arterial  blood  has  a ftrong  attraClion  to  phlogif- 
ton  (become  a vague  word  with  different  meanings  in  different  authors).  It  will  confequently,  during  the  circulation,  imbibe 
this  principle  from  thofe  parts  which  retain  it  with  the  Icaft  force,  or  from  the  putrefeent  parts  of  the  fyftem  : and  hence  the 
venous  blood,  when  it  returns  to  the  lungs,  is  found  to  be  highly  impregnated  with  phlogifton.  By  this  impregnation  its  capa- 
city for  containing  heat  is  diminifhed.  In  proportion,  therefore,  as  the  blood  which  had  been  dephlogifticated  by  the  procefs  of 
refpiration  becomes  again  combined  with  phlogifton  in  the  courfe  of  circulation,  it  will  gradually  give  out  that  heat  which  it  had 
received  in  the  lungs,  anddiftufe  it  over  the  whole  (yllem. 

“ To  account  for  the  liability  of  animal  heat,  he  obferves,  that  as  animals  are  continually  abforbing  heat  from  the  air,  if  ther« 
were  not  a quantity  of  heat  carried  off  equal  to  that  which  is  abforbed,  there  would  be  an  accumulation  of  it  in  the  animal  body. 
The  evaporation  from  the  furface,  and  the  cooling  power  of  the  air,  are  the  great  caufes  which  prevent  this  accumulation  : and 
thefe  are  alternately  increafed  and  diminifhed  in  fuch  a manner  as  to  produce  an  equal  effedt.  When  the  cooling  power  of  the 
air  is  diminiftied  by  the  fummer  heats,  the  evaporation  from  the  furface  is  increafed  : and  when,  on  the  contraiy,  the  cooling 
power  of  the  air  is  increafed  by  the  winter  colds,  the  evaporation  from  the  furface  is  proportionally  diminifhed.”  See  Crawford 
on  Animal  Heat,  p.  73 — 84. 

Befides,  fuppofing  that  the  principles  of  fire  and  inflammability  are  oppofites  in  nature  ; this  theory  fuppofes  that  the  blood, 
while  in  the  lungs,  gives  out  phlogifton  and  takes  in  heat ; but  that,  during  the  remaining  courfe  of  circulation,  it  gives  out 
heat  and  takes  in  phlogifton  : it  fuppofes,  that  this  phlogifton  i3  colledled  from  parts  that  retain  it  with  little  force,  or  from  the 
putrefeent  parts  of  the  fyftem  ; it  is  not  faid  where  : it  fuppofes  that  the  blood,  in  palling  through  the  lungs,  receives  heat  only  : 
that  the  whole  of  this  heat  is  evolved  in  the  lungs  by  precipitation  ; and  is  thence  diffufed  over  the  fyftem  as  from  a centre  or 
focus  : in  which  cafe,  we  mufl  alfo  fuppofc  that  the  lungs  are  the  warmeft  part  of  the  body  ; and  that  the  heat  of  the  other 
parts  will  be  in  proportion  to  their  diftance  from  the  lungs,  or  the  length  of  the  veflels  through  which  it  has  paffed. 

A^for  the  ftability  of  animal  heat,  this  theory  aferibes  it  entirely  to  foreign  caufes;  to  the  different  degrees  of  evaporation  ; 
or  to  the  varying  Hates  of  the  air. 

The  fingular  meaning  which  this  theory  gives  to  the  word  phlogifton,  mud  ftrike  every  one  who  knows  the  etymology  of 
that  word.  The  celebrated  Stall!  found  it  in  the  Greek  ; and  applied  it  naturally  to  fignify  pure  elementary  fire,  or  the  mofl 
pure  and  fimple  inflammable  principle  in  a ftate  of  combination.  Mr.  Kirwan  has  fince  ufed  it  to  exprels  hydrogene  : Dr. 
Prieftley  has  called  the  azotic  phlogillicated  air:  and  Dr.  Crawford,  who  feems  to  take  phlogifton  in  the  fenfe  ot  Mr.  Kirwan, 
fpeaks  likewife  as  if  he  underitood  it  in  the  fenfe  of  Dr.  PrtelUey.  Mr.  Kirwan’s  phlogiflicated  air,  however,  will  not  kindle 
■without  oxygene  : L)r,  Priefiley's  will  extingnifti  fire:  and  Dr.  Crawford’s  is  diredlly  oppofed  to  that  principle.  Thefe  are  not 
the  ancient  dodtrines  of  Stahl  : they  are  new  ideas  exprclled  in  one  of  his  antiquated  words  ; the  meaning  of  that  great  man  is 
neglected.  The  founds  which  he  uttered,  like  the  dead  language  of  an  old  ritual,  are  among  a few  ftill  in  veneration. 

}.  Borelli  has  fliewn  how,  by  contradling  the  air-veficle  or  allowing  it  to  expand,  the  filh  can  riie,  fink,  or  remain  ftationary 
In  the  water.  Borelli  dc  Nalatu. 
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fetus  In  ovo,  the  polypus  tribe.  and  many  more  organized 
bodies,  by  the  tame  organs  which  convey  their  food. 

The  abforbents  appear  to  be  the  firft  and  moft  general  way  by 
which  living  bodies  are  fupplied  with  air:  the  mouths  of  thele 
veffels  are  like  l'mall  tubercles,  Icattered  over  the  body  of  the 
inlet*  while  wrapt  in  its  membrane.  In  the  horfe  and  the 
bird  they  are  blood-veflels  fpreading  on  a membrane,  and  de- 
riving nourjlhment  from  the  uterus  or  egg,  that  had  been  it- 
felf  nourilhed  by  abforbents.  In  a cow,  they  are  veffels  which, 
fpreading  on  a membrane,  terminate  in  glands  ; thefe  glands 
being  oppoltte  to  others  which  adhere  to  the  uterus  ; and  the 
membranous  and  uterine  glands,  when  in  contact,  inclofing  a 
third  gland  like  a kernel.  In  man,  they  are  vetfels  fpreading 
on  a membrane,  and  entering  a large  glandular  body  called  the 
flacenia.  In  the  rnoufe  and  the  hare,  they  are  likewife  veffels 
branching  on  a membrane,  and  entering  a placenta:  this  pla- 
centa, when  it  happens  to  be  fixed,  receives  large  veins  from 
the  parent,  and  which  may  be  either  inflated  or  inje&ed  from 
the  cavity  of  the  uterus. 

Thofe  which  are  properly  refpiratory  organs  exercife  not 
their  function  till  circulation  and  nutrition  are  begun  : though, 
if  the  obfervation  of  Garman  be  juft,  that  the  afir  may  become 
a real  food  for  the  clafs  of  fpiders ; or  if  it  be  true  that  the 
larvae  of  ants,  as  well  as  of  feveral  infe£ts  of  prey,  increafe  in 
bulk,  and  undergo  their  metamorphofes  without  any  other 
nonriftiment  than  air,  this  law  is  not  univerfal.  It  may,  how- 
ever, be  doubted,  whether  fome  moifture  be  not  abforbed.  With 
regard  to  the  ant,  we  have  reafon  to  fufpedt  that  the  obferva- 
tions  on  which  fuch  a conclufion  was  founded  have  not  been 
accurate. 

Not  only  are  the  refpiratory  organs  thus  late  in  exercifing 
their  fun&ions  ; in  many  vegetables  a great  part  of  them  is 
annually  renewed,  and  laid  afide  in  the  torpid  ftate.  In  thofe 
infers  which  undergo  the  moft  remarkable  kinds  of  transfor- 
mation they  fuffer  a change ; and  in  all  thofe  animals  which 
fpend  their  earlier  days  in  the  water,  and  afterwards  come  to 
live  in  the  air,  they  are  altered  in  kind. 

In  all  living  bodies  the  proper  function  of  one  part  of  the 
refpiratory  organs  is,  to  fecrete  from  the  water  or  air  that  par- 
ticular aeriform  fluid  which  mingles  with  th*ir  juices,  and 
which  is  neceflary  to  life  and  nutrition.  In  many  cafes  thefe 
organs  are  placed  externally,  and  are  always  in  contad*  with 
the  air  or  water  from  which  they  fecrete.  In  other  cafes  they 
are  lodged  internally  ; and  air  or  water  are  then  alternately 
admitted  and  expelled  by  varieties  of  organs  which  ferve  as 
auxiliaries. 

The  plants  fecrete  their  aeriform  fluid  from  water  and  air. 
They  receive  air  along  with  the  liquids  of  their  abforbents, 
which  open  on  the  roots,  the  trunk,  and  the  branches,  and 
upon  the  inferior  furfaces  of  leaves;  or,  if  nature  has  plunged 
thefe  leaves  under  water,  the  abforbents  open  and  imbibe  their 
fluids  on  both  Tides.  In  npany,  however,  the  upper  furface  of 
the  leaf  is  intended  to  inhale  air.  Bonnet  obferved,  that  when 
this  furface  was  applied  to  the  water  the  leaf  died  foon  ; but 
that  when  the  lower  furface  was  applied,  it  lived  for  months. 
It  has  alfo  been  remarked,  that  the  upper  furfaces  of  fome 
leaves  will  repel  water ; and  that  the  death  of  the  leaf  will  en- 
fue  when  its  breathing  pores  are  obftrudled  with  oil.  We 
hence  learn  why  aquatic  plants  rife  up  to  the  furface  of  the 
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water  and  fpread  their  leaves  in  the  open  air  : and  as  it  fa 
proved  by  Ingenhoufe  and  othtrs,  that  the  refpiration  of  many 
leaves  is  aflifted  by  light,  we  fee  a reafon  why  plants  growing 
in  a dark  room  turn  to  the  place  where  light  is  admitted;  why 
the  flowers  and  the  leaves  of  many  plants  follow  the  diurnal 
courfe  of  the  fun  ; why  the  branches  of  trees,  which  renuire 
much  light,  die  when  placed  in  a thick  {hade  ; why  moon- 
ffiine  in  autumn  contributes  fo  much  to  the  ripening  of  grain  ; 
and  why  leaves  and  branches  are  arranged  in  fuch  a manner  as 
ieaft  to  intercept  that  quantity  of  light  which  nature  has  allot- 
ted to  the  genius  of  each. 

The  air-veflels  in  the  body  of  plants  are  thofe  veffels  which 
contain  juices  but  at  certain  times,  and  which  during  the 
greateft  part  of  the  feafon  are  filled  with  air.  This  air  is  col- 
ledled  from  the  fap  of  the  roots  as  it  pafles  along  the  diametral 
infertions,  and  from  thofe  veffels  which  open  upon  the  trunk 
and  upon  the  leaves.  Like  pulmonary  tubes,  which  are  fem 
branching  through  the  bodies  of  infedb,  they  perform  an  office 
fimilar  to  that  of  the  tracheae  and  bronchia  ; and  are  thofe 
general  receptacles  of  air  from  which  the  neighbouring  parts  of 
the  plant  fecrete  what  is  needed : for,  in  plants  and  a certain 
number  of  infedls,  the  functions  of  the  lungs,  the  ftomach,  and 
the  heart,  are  generally  diftufed.  The  feveral  parts  can  refpire, 
digeft,  and  circulate  fluids  on  their  own  account  ; and,  if  they 
ffiould  chance  to  be  fevered  from  the  whole,  cab  live  and  grow, 
and  propagate  their  kind. 

The  air-veffels  are  furrounded  by  thofe  which  contain  a 
liquid  during  the  whole  time  of  the  growth.  They  are  the 
largeft  veffels  of  the  wood,  as  diltinguifhed  from  the  bark  ; and 
in  the  leaves  they  may  fometimes  be  feen  even  without  the 
affiftance  of  glalles.  Their  cavity  is  formed  by  certain  fibres 
which  wind  fpirally  like  a cork-fcrew.  In  the  leaf  they  gene- 
rally approach  and  recede  like  the  filaments  of  nerves;  but 
they  nevei  inofculate  from  one  end  of  the  plant  to  the  other, 
except  at  the  extremities  ; they  relemble  the  pulmonary  tube* 
of  infedls  by  their  general  difperfion  over  the  lyfttm,  and  the 
fpiral  rings  of  which  they  are  compofed  *;  they  differ  in  this, 
that  the  pulmonary  tubes  are  frequently  obferved  to  anaftomole 
in  their  larger  branches,  as  the  ramifications  of  a vein  or  artery 
do  in  their  linaller  capillary  twigs. 

The  refpiratory  organs,  which  are  fimilar  either  to  the  gills 
of  fifties  or  the  lungB  of  man,  can  hardly  here  claim  a deferip- 
tion,  as  their  nature  and  forms  are  fo  generally  known.  There 
is  one  circumftance,  however,  in  birds  which  arrefts  our  at- 
tention : the  cells  of  their  bones,  and  the  numerous  veficles  of 
their  foft  parts  which  communicate  with  the  lungs,  have  been 
defervedly  a matter  of  furprife  to  moft  phvfiologifts.  In  ac- 
counting for  their  life,  the  ingenious  Hunter  fuppofed  that  they 
leflened  the  fpecific  gravity  and  aflifted  flying;  that  being  the 
circumftance  which  he  thought  moft  peculiar  to  birds.  Learn- 
ing afterwards  that  they  were  in  the  oftrich  and  not  in  the  bat, 
he  luppofed  that  they  were  appendages  to  the  lungs.  In  am- 
phibious animals,  in  the  fnake,  viper,  and  many  others,  he  olj- 
ferved,  that  “ the  lungs  are  continued  down  through  the  whole 
belly  in  form  of  two  bags,  of  which  the  upper  part  only  can 
perform  the  office  of  refpiration  with  any  degree  of  effect,  the 
lower  having  comparatively  but  few  air-vefl'els  f ."  In  thefe  ani- 
mals, the  ufe  of  fuch  a conformation  of  the  lungs  was  to  him 
evident.  “ It  is  in  confequence  of  this  ilrudture,”  faid  he, 


* See  the  fpiral  rings  in  the  pulmonary  tubes  of  a bee,  Plate  XVII.  fig.  10.  Swammerdam’s  Book  of  Nature,  or  Hiftory  of 
Itifedts. 

-j-  The  fame  obfervations  were  long  ago  made  by  the  immortal  Harvey.  After  obferving  that  both  the  tranfverfe  and  longi- 
tudinal membranous  diaphragms  of  birds  contributed  to  refpiration,  he  adds,  “ Et  alia,  ut  nunc  taceam.  Avis  pra:  csrtcris 
ahimalibus  non  modo  facillimc  refpirat,  led  voeem  etiam  in  cantu  diverfimode  modulatUr : cum  tamen  ejus  pulmones  lateribus 
ct  coftis  adeo  affixi  funt,  ut  parum  admodum  dihitari,  affurgere,  et  contrahi  poffint. 

“ Quinetiam  (quod  tamen  a ncmine  hafkenu3  obl'ervatuin  memini)  carum  bronchia  five  afperae  artcriae  fines  in  abdomen  per* 
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'* *  that  they  require  to  breathe  lefs  frequently  than  others.” 
From  this  reafoning  he  naturally  inferred,  that  the  motion  of 
flying  might  render  tne  frequency  of  refpiration  inconvenient  ; ‘ 
and  that  a relervoir  for  air  might  therefore  become  Angularly 
ufeful.  The  bat  and  the  oflrich,  however,  are  here  as  formida- 
ble objections  as  before.  The  bird  re  1 pi  res  frequently  when  at 
reft,  and  when  it  flies  to  our  bofom  from  the  hawk  j that 
frequency  l’eenrs  to  have  been  increafed  by  what  is  a general 
and  a common  caule,  an  increafed  degree  of  mnfcular  exertion. 
.Had  air-cells  been  intended  merely  to  prevent  the  eflefts  of  a 
rapid  motion  on  refpiration,  we  might  expert  to  fee  them  in 
greyhounds  and  a number  of  quadrupeds,  much  more  readily 
than  in  fome  birds  whofe  flights  are  neither  rapid  nor  long. 

This  great  phyfiologift  was  not  aware  that  the  circumltance 
molt  peculiar  to  birds  was  not  their  aft  of  flying,  but  their 
feathers,  which  contain  a large  quantity  of  air,  and  which  re- 
quire a regular  fupply,  whether  they  foar  on  the  wings  of  the 
eagle,  or  remain  on  the  ground  attending  the  oflrich*. 

Both  in  amphibious  animals  and  birds,  the  air  of  the  veficles 
has  pafled  the  refpiratory  furface  of  the  lungs.  In  the  tracheae 
of  plants  and  the  pulmonary  tubes  and  veficles  of  inlefts,  it  is 
only  proceeding  on  its  way  to  be  refpired.  Would  it  be  worth 
whiie  to  inquire  whether  vegetable  fubflances,  and  thofe  which 
are  called  corneous  in  animals,  require  a different  preparation 
of  air  from  what  is  the  common  preparation  of  lungs  ? whether 
hair  grows  bell,  or  the  cuticle  thickeft,  over  foft  parts  that  are 
cellular  and  ipongy  f ? and  whether  the  animals  that  bear  horns 
have  larger  finufes  in  the  frontal  bone  of  their  cranium  than 
others  ? From  the  general  diff’ufion  of  air  through  the  birds, 
and  the  fituation  of  their  veficles  beyond  the  lungs,  it  would 
appear  that  the  pulmonary  vifeus  in  thefe  animals  does  not 
refpire  or  lecrete  air  for  the  whole  fyffem  ; and  we  are  certain, 
that  in  plants  and  infefts,  molt  parts  refpire  the  air  for  them- 
felves,  and  that  there  is  no  particular  part  appointed  to  fecrete 
air  for  the  whole. 

We  here  fpeak  of  refpiratory  organs,  as  thofe  which  fecrete  an 
aeriform  fluid  from  water  and  air  ; but  our  language  probably 
had  been  more  accurate  had  we  called  them  the  organs  in  which 
an  aeriform  fluid  is  abforbed  by  their  liquid  contents,  as  thefe 


flow  by,  either  wholly  or  in  pvt,  in  their  cour/e  through  the 
fyffem.  It  was  long  denied  that  any  abforption  of  the  air  took 
place  from  the  pulmonary  furface  ; and  fpeculative  reafoners 
bad  attempted  to  prove  that  no  air  could  pafs  to  the  blocd 
through  the  membranes  of  the  lungs,  becaufe  air  had  refufed 
upon  fome  ocefl'fions  to  pafs  through  pieces  of  wet  leather  that 
had  been  expofed  to  it  for  that  purpofe.  Borelli,  however,  en- 
deavoured to  fhow  how  air  in  the  lungs  might  mingle  with  the 
blood,  and  how  fome  always  difia'ppeared  in  refpiration.  There 
are  few  doubts  now  entertained  on  this  fubjeft.  Venous  blood 
inclofed  in  a bladder  by  the  celebrated  Prietiley  dilcovercd  fuch 
ah  attraftion  for  oxygene,  that  it  abforbed  the  aeriform  fluid 
through  all  the  coats  of  the  refifting  medium,  exhibiting  an  in- 
ftance  and  beautiful  illuftration  of  the  chemical  affinities  which 
take  place  in  this  funftion.  * . 

The  reader  will  obferve,  that  the  two  words  refpiratory  organs 
are  here  employed  in  what  may  be  rather  a particular  fenfe. 
The  truth  is,  there  are  two  kinds  of  refpiratory  organs,  which, 
though  lometimes  included  in  the  general  exprelfion,  fliould  al- 
ways be  confidered  as  perfeftly  diffinft.  The  firft  kind  compre- 
hends thofe  in  which  the  water  and  air  are  decompofed ; the  fe- 
cond,  thofe  by  which  thefe  fluids  are  properly  applied  to  the 
refpiring  furfaces  of  the  former.  We  obferve  thefe  laft  in  the 
fluttering  motion  of  the  leaf  itf'elf,  or  in  that  tendril  which  turns 
the  furface  of  the  leaf  to  the  fun.  We  fee  them  producing  thefe 
ofcillatory  motions  in  the  branching  gills  of  the  pulex  arborefeens . 
When  the  breathing  furface  is  within  the  body,  we  diicover  tbe:n 
again  in  the  trachete  of  plants,  whofe  cavity  is  formed  by  a fpi- 
ral  fibre  that  is  leemingly  intended  for  fome  kind  of  pcriffaltic 
motion.  We  deleft  them  likewife  in  the  pulmonary  tubes,  in 
the  fpiral  rings,  and  in  the  abdominal  movements  of  inlefts. 
We  lee  them  in  fillies  ('wallowing  the  water  and  propelling  it 
onward  through  the  fringes  of  the  gills.  In  the  frog,  we  note 
them  by  the  motions  of  the  pouch  between  the  fternum  and  the 
lower  jaw.  After  this  animal  is  divided  tranfverfely  behind  the 
fore  legs,  this  pouch  continues  to  fill  and  to  empty  itfelf  down- 
wards by  the  trachea  where  the  lungs  were.  When  the  whole 
integuments  and  fome  of  the  mufcles  between  the  jaw-bone  and 
fternum  are  removed,  we  fee  how  the  pouch  was  dilated  and 


forantur.  Aeremque  infpiratum  intra  cavitates  illarum  membranarum  recondunt.  Quemadmodum  pifees  et  ferpentes  intra 
amplas  veficas-in  abdomine  pofitas,  eundem  attrahunt  et  refervant,  eoque  facilius  natare  exiftimantur.  Et  ut  ranae  ac  bufones 
cum  afttate  vehementius  refpirant,  aeris  plus  lolito  in  in  veficulas  nutnerofilfimas  abforbent  (unde  earum  tarn  ingens  tumor)  qua 
eundem  poltea  in  coaxatione  liberaliter  exfpirent.  Ita  in  pennatis  pulmones  potius  tranjitus  et  ’via  ad  refpiratiouem  videntur 
quam  hujus  adequatum  organtim.”  Be  Generat.  Aiiimal.  Exercit.  3. 

* “ The  ufe  of  this  retention  (of  the  air  in  the  veficles  of  birds)  is  not  well  known  to  us,  at  lead  in  refpeft  of  the  upper 
pouchesj  fo  in  regard  of  the  lower  ones.  The  ufe  of  this  retention  has  been  explained  in  the  defeription  of  the  ostrich: 
where  it  was  ftiown  that  there  is  a probability  that  the  air  contained  in  the  lower  pouches  i'erves  to  comprels  the  vifcer3,  and 
make  them  rife  upwards.  Some  do  think  that  this  retention  of  air  ferves  birds  to  render  them  lighter  in  flying,  like  as  the 
bladder  which  is  yi  fifth  helps  them  to  fwim.  And  this  conjefture  would  have  fome  foundation,  if  the  air  contained  in  the  blad- 
ders of  birds  were  as  light  in  proportion  to  the  air  in  which  they  fly,  as  the  air  contained  in  the  bladders  of  fifli  is  in  proportion  to 
the  water  in  which  they  do  iwiin.  But  to  lay  fomething  which  hath  at  leaft  a little  more  probability,  waiting  till  we  have  a 
more  certain  knowledge  of  the  truth  and  ufe  of  this  retention  of  air,  we  confider  that  the  birds  generally  rifing  very  high,  and  even 
to  tht  place  where  the  air  is  a great  deal  lighter  than  it  is  near  the  earth,  might  be  deprived  of  the  principal  advantages  of  refipi- 
ration,  for  want  of  an  air  whole  weight  might  make  on  the  heart  and  arteries  the  compreffion  necefiary  to  the  diftribution  and  cir- 
culation of  the  blood — if  they  had  not  the  faculty  of  containing  a long  time  a portion  of  air,  which  being  rarefied  by  the  heat 
which  this  retention  produceth  therein,  might,  by  enlarging  itfelf,  fupply  the -defeCt  of  the  weight  of  which  the  air  that  they  do 
breathe  in  the  middle  region  is  deftitute.  For,  if  there  be  a great  many  birds  which  do  never  rife  very  high  into  the  air,  whole 
lungs  have  notwittfttanding  thefe  bladders  in  which  the  air  is  retained  ; there  are  alfo  a great  many  that  have  wings  which  they 
ufe  not  for  flying.  And  it  may  be  obferved,  that  there  .are  found  fome  parts  in  animals  which  have  not  any  ufe  in  certain  Ipecies, 
and  which  arc  given  to  the  whole  genus,  by  reafon  that  they  have  an  Important  ule  in  fome  of  the  fpecie*.  It  is  thus  that  in  fe- 
veral  kinds  of  animals  the  males  have  teats  like  the  fepiales;  that  moles  have  eyes  ; oftriches  and  callbwars  wings  ; and  that  land 
tortoiles  have  a particular  formation  of  the  vdfiels  of  the  heart  which  agrees  only  with  water  tortoifes,  as  it  is  explained  in  the  de- 
ficription  of  the  Tortoise.”  The  Anatomical  Defeription  of  a CaJJ'owar,  by  the  Royal  Academy  of  Sciences  at  Paris.  We  can 
hardly  anfiwer  fur  the  juffnefs  of  this  reafoning,  which  maintains  that  the  genus  has  ulclefs  parts  merely  in  complailance  to  the 
fpecies. 

. * Nails  and  hair  grow  after  death,  and  a quantity  of  air  is  evolved  in  putrefaction. 
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contrafted  by  a broad  cartilage  connefted  with  the  trachea,  and 
attached  by  mflfcles  to  the  infide  of  the  fternum  and  the  neigh- 
bouring parts.  When  the  pouch  is  enlarged,  the  air  ruthes  in 
through  the  two  noftrils  at  that  time  expanded  ; and  when  it  is 
contracting,  the  glottis  llarts  up  with  an  open  mouth  to  the 
middle  of  the  pouch,  and  the  air  is  prefled  down  through  the 
trachea  to  the  lungs.  This  amufing  fight  will  fometimes  con- 
tinue for  a whole  hour.  In  man  and  all  the  warm-blooded 
quadrupeds,  the  thorax  or  cavity  where  the  lungs  are  placed  is 
dilated  and  contracted  by  the  diaphragm  and  mufcles  attached 
to  the  ribs.  In  the  time  of  dilatation  the  glottis  opens,  as  we 
fee  in  birds  : the  air  rufhes  in,  fupports  the  incumbent  weight 
of  the  atmofpherc,  and  enables  the  thorax  to  expand  wider. 
The  expanding  powers  having  made  at  laft  their  ulual  effort, 
their  antagonilts  fucceed,  exert  their  force,  and  the  air  is  expelled. 

In  applying  either  the  water  or  air  to  the  breathing  furface, 
all  thefe  auxiliary  organs  are  aflifted  by  the  circumambient  fluid 
which  prefl’es  equably  on  all  fides.  When  a Florentine  flafk  is 
applied  to  the  mouth,  and  all  communication  between  the 
larynx  and  external  air  entirely  cut  off,  it  requires  an  effort  to 
bring  the  air  of  the  flafk  into  the  lungs.  The  weigflt  of  the 
atmofphere  is  therefore  affilting  in  refpiration  ; and  the  air, 
whether  in  the  lungs  or  the  thorax  (fuppofing  that  there  be  any 
in  the  thorax),  muff  not  be  lb  denfe  as  that  which  is  without. 
When  Verheyeri  perforated  the  thorax  of  a dog,  and  reftored 
the  equilibrium  betwixt  the  external  and  the  internal  air,  the 
refpiration  of  the  lungs  ceafed,  though  for  lome  time  the  alter- 
nate admiflion  and  expulfion  of  air  was  continued  through 
canulas  introduced  into  the  wounds. 

It  cannot  lurely  be  afked  here,  how  the  preffure  of  the  at- 
moiphere  fhould  be  aililling  in  raifing  the  thorax,  and  thus 
leemingly  counteract  itfelf?  The  heat  of  the  lungs  expands  the 
air  as  foon  as  it  enters.  The  air  rapidly  abforbs  moifture  ; and 
though  not  ufually  noticed  by  philofophers,  yet  the  ludden  cx- 
panfion,  which  is  always  the  confequence  of  that  abforption,  is  a 
very  general  phenomenon  in  nature.  By  this  heat,  or  by  this 
abforption,  the  air  would  occafion  greater  dilatation,  were  it 
not  for  the  lungs,  which  leek  to  collapfe  ; the  cartilages  of  the 
fternum,  which  feek  to  recoil;  and  the  ftretched-out  mufcles, 
which  either  fpontaneoully, 'or  direCted  by  the  will,  endeavour 
to  contraCl  and  produce  expiration. 

Having  feen  how  the  air  will  rulh  in  on  the  opening  of  the 
glottis,  we  may  alfo  conceive  how  the  (hutting  of  the  glottis  will 
refilt  the  force  of  internal  expanlion,  and  fupport  a weight  laid 
upon  the  breaft.  The  confined  air  will  expand  equally  on  all 
fides,  and  the  preflure  mult  be  great  before  the  fpace  which 
falls  to  the  glottis  can  exceed  its  own  mufcular  force  and  the 
weight  of  the  atmofphere.  It  is  this  diffufed  preffure  of  fluids 
that  produces  fuch  linking  wonders  in  hydraulics ; and  which 
explains  how  the  droppings  of  the  ureters  fhould  expand  the 
bladder  even  to  a pally,  and  overcome  the  abdominal  mufcles. 

To  account  for  the  aCtion  of  thefe  organs  which  ferve  as  aux- 
iliaries in  refpiration,  there  have  been  luppofed  an  appetite  for 
air  which  prompts  as  aftimulus;  an  influence 'of  the  will, 
though  we  breathe  while  afleep  ; and  a natural  inftinCt,  which 
indeed  may  exift,  but  explains  nothing.  In  fpecifying  the  fe- 
veral  organs  concerned,  we  have  heard  of  an  expanfile  power  of 
the  lungs,  of  a certain  preflure  of  the  phrenic  nerve,  of  a mufcu- 
lar diaphragm,  and  of  the  aftion  of  oblique  intercoffals.  But 
thefe  explanations  are  from  a limited  view  of  the  fubjeft.  The 
expreflions  ufed  may  indeed  be  general;  but  their  meaning  is 
particular,  narrow,  and  confined;  and  their  allufion  is  only  to 
man,  or  perhaps  to  a few  of  the  warm-blooded  quadrupeds  : for 
where  are  the  intercoffals  of  the  frog  ? where  is  the  mufcu- 
lar diaphragm  of  birds  ? where  the  prefl'ure  of  their  phrenic 
nerve  ? and  where  the  expanfile  power  of  their  lungs  } 
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It  is  fortunate  for  man  that;  thefe  afflffing  refpiratory  organs 
are  in  tome  meafure  fubjeft  to  his  will.  By  this  fubjeftion  he 
produces  vocal  found  when  he  pleafes,  divides  it  into  parts, 
varies  it  by  tones,  forms  it  into  words,  and  enjoys  the  diftin- 
guilhed  and  numerous  advantages  that  may  be  derived  from  a 
fpoken  language. 

Sect.  II.  Digejtion. 

As  refpiration  fucceeded  the  placenta  in  one  of  its  offices  by 
maintaining  life,  the  function  of  digeftion  fucceeds  it  in  an- 
other by  either  continuing  or  iupporting  the  growth  of  the  living 
body.  It  depends  on  refpiration  for  a portion  of  heat,  and  is 
that  function  by  which  the  liquid  and  folid  food  undergoes  its 
firff  preparation  in  the  fyftem. 

Though  gafeous  fluids,  including  the  principles  of  heat  and 
light,  may  be  proved  to  nouriffi  and  compofe  the  fubftances  of 
all  living  bodies,  yet  a part  only  can  enter  the  fyftem  in  a gafe- 
ous ftate.  This  part  is  changed  by  the  lungs,  or  by  thofe  fluids 
which  they  contain.  The  organs  of  digeftion,  before  they  can 
aft  on  aerial  bodies,  mult  have  them  reduced  to  feme  new  form. 
For  the  food  of  vegetables,  this  form  requires  to  be  water,  whofe 
100  p^rts  are  found  to  confiftof  8qf  of  oxygene  and  ijj-  of  hy- 
drogene. See  Watek. 

When  the  gafes  hive  paffed  through  both  the  watery  and  ve- 
getable ftates,  they,  as  juices  or  folids,  become  the  food  of  a 
great  many  animais.  Thefe  animals  produce  new  changes, 
and  by  their  preparation  the  gafes  become  the.  food  of  others 
which  are  called  carnivorous  ; and  then  the  carnivorous  and  all 
living' bodies,  when  the  vivifying  principle  has  ceafed  within 
them,  and  when  they  are  haftening  to  a ffate  of  diflolution,  are 
devoured  by  others  who  feed  on  corruption,  are  partly  converted 
into  water  and  gas,  and  become  in  their  turn  the  food  of  the 
kinds  on  which  they  had  fed. 

As  thefe  effefts  of  the  digefting  and  affimilating  powers  are 
more  furprifing  than  any  chemical  procefs  of  art,  it  may  not  be 
unpleafing  to  take  a more  particular  view  of  them.  It  has 
long  been  obferved,  that  thofe  animals  which  are  not  'carnivo- 
rous feed  upon  plants  and,  fince  the  days  of  Van  Helmont 
and  Boyle,  it  has  been  fufpefted  that  plants  live  upon  water 
and  air.  This  fufpicion  has  now  been  confirmed  by  numerous 
experiments.  Plants  have  been  raifed.from  diftilled  water  with- 
out earth,  and,  inliead  of  requiring  a vegetable  mould,  have 
fpread  their  roots  in  mofs,  in  paper,  in  cotton,  in  pieces  of 
cloth,  in  pounded  glafs,  and  powder  of  quartz.  From  thefe 
fafts,  the  ingenious  Chaptal  has  been  led  to  luppofe  that  foils 
aft  but  as  fo  many  fponges,  affording  water  in  different  propor- 
tions, and  in  different  ways;  and  that  all  that  the  plant  wants 
from  the  foil  is  a firm  fupport,  a permiilion  to  extend  its  roots 
where  it  choofes,  and  that  proportioned  fupplv  of  humidity 
which  will  fecure  it  againft  the  alternatives  of  being  inundated 
or  dried  up.  To  anfwer,  however,  thefe  feveral  conditions,  he 
allows  it  to  be  neceflary  in  many  cafes  “ to  make  a proper  mix- 
ture of  the  primitive  earths,  as  no  one  in  particular  poflefles 
them.  Siliceous  and  calcareous  earths  (he  fays)  may  be  confi* 
dered  as  hot  and  drying,  the  argillaceous  as  moift  and  cold,  and 
the  magnefian  as  pofieffing  intermediate  properties.  Each,  in 
particular,  has  its  faults,  which  render  it  unfit  for  culture. 
Clay  abforbs  water,  but  does  not  communicate  it  ; calcareous 
earth  receives  and  gives  it  too  quickly  : but  the  properties  of 
thefe  earths  are  fo  happily  oppoled  that  they  eorreft  each  other 
by  mixture.  Accordingly  we  find,  that  by  adding  lime  to  an 
argillaceous  earth,  this  laft  is  divided,  and  the  drying  property 
of  the  lime  mitigated,  at  the  fame  tirpe  that  the  ftiffnefs  of  the 
clay  is  diminiflied.  On  thefe  accounts  it  is  that  a tingle  earth 
cannot  cortftitute  manure,  and  that  the  character  of  the  earth 
intended  to  he  meliorated  ought  to  be  fiudied  before  the  choice 
of  any  addition  is  decided  on.  The  bell  proportions  of  a fertile 

T 


\ 


PHYSIOLOGY. 


earth  for  corn  are  three  eighths  <v  clay,  two  eighths  of  fantl,  and 
three  eighths  of  the  fragments  of  hard  (lone. 

“ The  advantages  of  labour  confitt  in  dividing  the  earth,  aerat- 
ing it,  deftroying  ufelefs  or  noxious  plants,  and  converting  them 
into  manure  by  facilitating  their  decompofition.” 

So  far  is  vegetable  mould  from  communicating  any  thing  new 
to  plants,  that  it  rather  owes  its  formation  to  them  ; and  if 
fea  fait  fttouid  at  times  be  requifite  to  marine  vegetations,  it  is 
to  be  remembered  that  falls,  fulphur,  and  lime,  are  all  produds 
of  organized  bodies  ; that  iron  * itfelf  has  been  difeovered  in 
plants  and  animals ; and  that  even  diamonds,  quartz,  cryltals, 
l'pars,  gypfum,  be c.  arc  found  only  in  thole  earths  that  are  partly 
compofedjof  an  impoyerilhed  vegetable  refidue,  which  provident 
nature  feems  to  have  referved  for  the  reproduction  or  reparation 
of  the  earthy  and  metallic  fubltances  of  the  globe  ; while  the 
vegetable  mould  on  thefe  organic  parts  that  remain  is 
made  to  ferve  as  nourifhment  for  the  growth  of  fucceeding 
plants-)-. 

If  thofe  earths  in  which  plants  are  reared,  and  which  contain 
no  vegetable  mould,  fhould  ever  be  fenfibly  diminiffied  in 


weight,  a circumflance,  we' believe,  which  feldom  takes  place 
if  proper  precaution  be  ufed  to  prevent  it  ; yet,  if  it  fliould 
happen,  it  ffiould  not  in  that  cafe  be  forgotten  that  gafes  are  ‘ 
the  general  cements  in  nature;  that  they  mix  intimately  with 
the  hardeft.  bodies  ; and  that  this  fenfiblc  diminution  of  weight 
may  be  owing  entirely  to  lbme  ditTolution  of  the  folid  parts, 
and  the  confequent  extrication  of  the  gafeous  fluids  t. 

“ Before  we  had  acquired  a knowledge  of  the  conftituent 
principles  of  water,"  refumes  Chaptal,  “it  was  impollible  to 
explain  or  even  to  conceive  the  growth  of  plants  by  thisMmgle 
aliment.  In  fat),  if  the  water  were  an  element,  or  indecom- 
pofable  principle,  it  would  afford  nothing  but  water  in  enter- 
ing into  the  nutrition  of  the  plant,  and  the  vegetable  would  of 
courfe  exhibit  that  fluid  only  ; but  when  we  confider  water  as 
formed  by  the  combination  of  the  oxygenous  and  hydrogenous 
gafes,  it  is  eafily  underftood  that  this  compound  is  redu.  ed  to 
its  principles,  and  that  the  hydrogenous  gas  becomes  a principle 
of  the  vegetable,  while  the  oxygene  is  thrown-  off  b)  the  vital 
forces.  Accordingly  we  fee  the  vegetable  almoft  entirely  form- 
ed of  hydrogene.  Oils,  refins,  and  mucilage,  confilf  of  fcarcely 


* 


Whether  iron  exifls  formally  in  organized  bodies,  or  is  the  refult  of  decompofition,  it  derives  its  origin  ultimately  from 
gafes.  Blood  gradually  decompofed  by  putrefaction  yielded  not  only  more  falts  and  lime,  but  much  more  iron,  than  blood  fud- 
denly  decompofed  by  lime.  Though  the  greater  part  of  an  animal  or  vegetable,  therefore,  be  without  fuch  fubftances  as  fait, 
lime,  iron  ; yet  when  decompofed  its  parts  may  recombine,  and  thus  produce  them.  See  Surgical  and  Piyjical  EJJ'ays,  by  Mr. 
John  Abernethy. 

T “ Vegetables  in  their  analyfis  prefent  us  with  certain  metals,  fuch  as  iron,  gold,  and  manganefe.  The  iron  forms  near 
one-twelfth  of  the  weight  of  the  athes  of  hard  wood,  fuch  as  oak.  It  may  be  extraded  by  the  magnet.  We  read  in  the  jfoiunaux 
de  Phyjique an  obfervation,  in  which  it  is  affirmed  that  it  was  found  in  metallic  grains  in  fruits.  Vegetables  watered  with  dif- 
tilled  water  afford  it  as  well  as  others. 

“ Becher  and  Kunckel  afeertained  the  prefence  of  gold  in  plants.  M.  Sage  was  invited  to  repeat  the  procetfes  by  way  of 
afeertaining  the  fad.  He  found  gold  in  the  affies  of  vine  twigs,  and  announced  it  to  the  public.  After  this  chemiit,  mot)  perfons 
who  have  attended  to  this  objed  have  found  gold,  but  in  much  lefs  quantity  than  M.  Sage  announced.  The  mot)  accurate  aua- 
lyfes  have  ffiown  no  more  than  two  grains,  whereas  M.  Sage  had  fpoken  of  feveral  ounces  in  the  quintal.  Theprocefs  for  extrad- 
ing gold  from  the  allies  confifts  in  fufing  them  with  black  flux  and  minium. 

“ Scheele  obtained  manganefe  ip  the  analyfis  of  vegetable  allies. 

“ Lime  conftantly  enough  forms  feven-tenths  of  the  fixed  refidue  of  vegetable  incineration,  Next  to  lime,  alumine  is  the  mot) 
abundant  earth  in  vegetables,  and  next  magnefia.  Siliceous  earth  likewife  exifls,  but  lefs  abundantly;  the  leal)  common  of  all 
is  the  barytes.’’  Chaptal' s Elements  of  Cbemifiry , part  iv.  $ 3.  art.  15. 

See  Salts,  Sulphur,  Iron,  Lime,  in  Elements  of  Cbemijlry , See  the  Matrix  of  Diamonds  ; fee  Chaptal,  vol.  iii.  part  4.  § 5.  art.  3. 

What  follows  is  from  the  33d  additional  note  of  Dr.  Darwin’s  Botanic  Garden. 

Dr.  Prieftley  obtained  air  of  greater  or  lefs  purity,  both  vital  and  azotic,  from  almol)  all  the  foffil  fubftances  he  fubjeded  to 
experiment.  Four  ounce  weight  of  lava  from  Iceland,  heated  in  an  earthen  retort,  yielded  twenty  ounce  meafures  of  air. 
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In  this  account  the  fixed  air  was  previoufly  extraded  from  the  limeftones  by  acids,  and  the  beat  applied  was  much  lefs  than 
was  neceflary  to  extrad  all  the  air  from  the  bodies  employed.” 
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gny  thing  but  this  fubftance  ; and  w«  perceive  the  oxygenous 
pas  etcape  by  the  pores  where  the  action  of  light  caul'es  its 
tiilengagement.” 

But  though  water  conftitute  the  aliment  of  plants,  we  muft 
not  fuppofe  that  it  is  the  aliment  of  thel'e  alone  : the  leech  and 
the  tadpole  are  nourilhed  by  water,  and  many  animals  have  no 
other  food.  “ Rondelet  cites  a great  number  of  examples  of 
marine  animals  which  cannot  fubfift  but  by  means  of  water  by 
the  very  constitution  of  their  organs.  He  affirms,  that  he  kept 
during  three  years  a fitli  in  a velfel  conllantly  maintained  foil 
of  very  pure  water.  It  grew  to  fuch  a fize,  that  at  the  end  of 
that  time  the  veil'd  could  no  longer  contain  it.  He  relates 
this  as  a very  common  fatt.  We  likewife  obferve,  that  the  red 
tithes  which  are  kept  in  glafs  velfels  are  nourilhed,  and  grow, 
without  any  other  alfrllaijce  than  that  of  water  properly  renewed.” 

The  ingenious  Borelli,  who  knew  that  plants  and  feveral 
animals  lubiiffed  wholly  by  water  and  air,  was  likewife  of  opi- 
nion that  fome  animals  lived  upon  fand.  He  could  difeover 
nothing  but  fand  in  the  ftomachs  of  many  teftaceous  animals 
that  live  in  the  water,  and  particularly  in  the  ftomachs  of  the 
fmaller  kinds  that  live  buried  in  the  fand  of  the  fea.  He 
could  not  conceive  what  elfe  could  be  the  food  of  thofefmall 
fifties  or  wbrms  which  penetrate  the  fubftance  of  the  hardell 
rocks,  and  form  excavations  that  always  bear  a proportion  to 
their  bulk.  He  had  regularly  found  that  the  ftomachs  of  fwans 
which  he  had  examined  were  full  of  land  ; and,  recollecting 
the  pebbles  in  ,tbe  gizzards  of  fowls,  he  was  led  to  infer  that 
the.fe  fubftances  were  fomehow  ditfolved  in  a gaftric  juice,  3nd 
ferved  to  nourilh  the  harder  parts,  as  the  fhells,  the  feathers, 
and  the  bones  * * * §.  Thefe  fentiments,  on  a flight  view,  might 
not  be  unnatural.  From  obferving  children  of  depraved  appe- 
tites fwallowing  fand,  allies,  and  cinders  ; from  having  1'ome- 
limes  met  with  fand  in  the  ftomachs  of  wild  ducks  ; from  the 
ufual  foeces  of  the  earth-worm  ; and  from  the  diftedftion  of  fe- 
veral toads  dug  up  in  a garden,  in  whole  ftomachs  we  could  fee 
nothing  but  a quantity  of  earth,  with  pieces  of  coal,  ftone, 
and  of  Hate,  that  had  accidentally  happened  to  be  mixed  with 
it  f,  we  long  entertained  a fimilar  opinion  with  this  cele- 
brated author  : but  on  recollecting  that  many  fubftances  which 
enter  the  ftomach  are  not  nutritious  ; con fidering  the  balls  of 
hair  and  of  feathers  which  the  carnivorous  animals  return,  and 
that  quantity  of  fecal  matter  which  is  dlfcharged  by  the  intel- 
tines  ; having  frequently  experienced  that  a fenfe  of  fulnefs  re- 
moves hunger,  and  oblerved  perfons  as  it  were  by  inftinft 
prefTmg  on  the  empty  ftomach  with  their  hand — we  began  to 
fufpe6t  that  the  fwallowing  of  fand,  and  a number  of  other  indi- 
geftible  fubftances,  might  not  be  to  nourilh  but  to  prevent  l'ome 
cravings  of  the  ftomach,  and  that  thefe  cravings  were  in  part 
occafioned  by  a deficiency  of  the  ufual  prell'ure  \>hich  it  receives 
from  the  neighbouring  parts.  In  this  opinion  we  were  more  con- 
firmed, by  hearing  it  was  cuftomary  among  fome  of  the  tribes  of 


the  north  of  Alia  to  repel  or  mitigate  the  attacks  of  hunger  by 
placing  a board  over  the  region  which  is  called  epigaftric,  and 
compreiling  it  gradually  by  means  of  cords  as  the  ftomach  col- 
laples;  and  by  learning  afterwards,  on  a funher  inquiry,  that 
a fimilar  practice,  and  from  fimilar  motives,  was  likewife 
common  withfiime  individuals  in  this  country;  who,  to  alleviate 
the  fenlation  of  hunger,  ftraiten  the  epigaftric  region  with  their 
handkerchief.  This  prabtice,  however,  being  often  impollible 
with  the  brute  kind,  inftead  of  bringing  the  neighbouring  parts 
to  prefs  on  the  ftomach,  they  are  obliged  to  diftend  the  ftomach, 
and  to  bring  it  to  prefs  on  the  neighbouring  parts.  Of  the  two 
ways  of  producing  this  prell'ure,  the  laft  is  certainly  the  molt 
natural.  Senebier  has  fuppofed  that  diftenfton  of  the  ftomach 
is  the  caufe  of  thelecretion  of  the  gaftric  liquor ; but  how  well 
or  ill  his  opinion  may  be  founded,  daily  experience  permits  not  a 
doubt,  that,  in  order  to  fatisfy,  the  calls  of  hunger,  the  ftomach 
requires  not  only  to  be  nourilhed,  but  to  be  filled,  or  at  lead  to 
have  fomething  like  a fenfe  of  fulnefs  ; and  this  ntay  probably 
be  one  real'on  for  thole  balls  which  are  found  in  the  ftomachs  of 
the  chamois,  which  likewife  fwallows  fand,  and  in  the  fto^ 
machs  of  the  cow,  the  ftieep,  the  horfe,-“  when  they  do  pafs  away 
the  winter  in  fnowy  mountains,  where  they  can  find  no  grafs  J.” 

From  this  general  view  of  the  food,  the  natural  tranfition  13 
to  thofe  organs  by  which  it  is  prepared.  As  all  plants  are  fed 
on  nothing  groffer  than  liquids,  we  fee  the  reafon  why  they  are 
all  nourilhed  by  abforbents,  and  why,  inftead  of  one  common 
alimentary  canal,  they  are  ftimilhed  with  a number  of  capillary 
velfels,  which  by  their  aftion  aflift  the  living  power  in  moving, 
the  fluids  along  the  trunk,  the  branches,  and  the  leaves.  Thefe 
fluids  are  obferved  to  move  between  the  different  ligneous  circles, 
and  the  more  copioully  as  the  wood  is  younger  or  the  nearer  the 
circles  are  to  the  bark.  In  the  circles  themfelves,  it  has  been 
remarked  that  the  fap-vefl'els,  from  being  empty  during  a great 
part  of  the  growing  feafon,  have  been  called  air-veftels ; that 
they  are  formed  of  fpiral  fibres,  adapted  to  fome  periftaltic  mo- 
tion § : and  it  is  plain,  that  by  this  ftru&ure  they  are  well  fitted 
to  propel  their  contents,  whether  water  or  air,  upwards  or 
downwards,  backwards  or  forwards,  according  to  the  different 
politions  of  the  plant. 

Befides  the  particular  action  of  the  velfels,  a general  con- 
cufiion  is  received  from  the  movement  of  the  waters  or  winds, 
v/hich  ferves  as.  an  exercife  ; a general  dilatation  is  occafionet! 
by  both  moifture  and  heat  3 and  a genenrkcontra£lion  by  dry- 
nefs  and  cold,  which  produce  a motion  fomething  fimilar  to 
that  of  the  thorax. 

In  the  fpringing  feafon  the  fap  afeends  through  the  empty 
veflels  before  the  leaves  begin  to  appear.  When  the  velfels  are 
filled  through  their  whole  extent,  the  buds  fwell,  the  leaves* 
l'pread,  and  the  flowers  blow  ; the  evaporation  from  the  furface 
is  increafed  ; the  fap  is  diminifhed  by  the  abforption  ; the  fuc- 
ciferous  veflels  now  ceafe  to  bleed  (|  ; and-the  roots  being  unable 


* A fimilar  inference  was  made  by  Mr.  Burt  upon  opening  the  ftomach  of  the  pangolin  of  Hindoftan.  See  Pangolin. 

f The  third  ventricle  had  a ftrange  body  fattened  to  its  interior  membrane.  This  body  was  compofed  of  a hard' membrane, 
in  which  there  was  gravel  inclofed.  Gefner  fays  the  chamois  is  accuftomed  to  fwallow  gravel  to  clear  his  tongue  and  throat 
from  the  phlegm,  which  is  apt  to  cover  them,  and  deftroy  the  appetite.  Anat .-  Defcription  of  the  Chamois  or  Gemp , by  the 
French  Academy. 

X Bartholine,  quoted  by  the  French  Academy,  thought  that  thefe  balls  were  compofed  of  the  hair  which.the  cows  lick  from 
their  fkin,  or  of  the  wool  which  the  ftieep  eat.  But  the  horfe  does  not  lick  himfelf,  and  many  of  thefe  balls  feem  to  be  compofed 
of  ligneous  fibres.  The  balls  which  are  found  in  the  chamois  are  called  by  Velfchius  German  btzoar.  See  Anat,  Defcription  of 
Chamois  or  Gemp , by  the  French  Academy. 

§ “ The  fuperior  part  of  the  inteftine,  which  contained  abouj  thirteen  inches,  had  a very  particular  ftrufture  ; for,  inftead  of 
the  ordinary  circumvolutions  of  the  inteftines,  the  cavity  of  this  was  cranfverfely  interrupted  with  feveral  reparations,  compofed 
of  the  membranes  of  the  inteftine  folded  inwards.  Thel’e  reparations  were  near  half  an  inch  diftant  from  each  other,  and  turned 
round  like  the  ffiell  oi  a /nail,  or  of  a ftaircafe  with  an  open  newel.”  Anat • Aefeription  of  the  Sea-fox , ibid.  Thefe  membraneua 
folds  running  l'pirally,  are  not  uncommon  in  the  alimentary  canals  of  animals, 
jj  This  happens  in  a great  many  plants. 
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to  fupply  the  wafte,  the  rains  and  the  dews  enter  by  the  trunk, 
the  branches,  the  leaves,  and  the  petals  of  the  (lowers.  When 
the  evacuations  are  immoderately  increafed  by  exceflive  heat,  or 
preternaturally  obftnnftcd  by  the  plucking  of  the  leaves,  by 
too  much  humidity,  or  other  caufes  which  prevent  perfpiration, 
the  plant  foon  either  fickens  or  dies.  The  chyle,  which  is 
formed  in  the  fap  veffels,  has  generally  fomething  of  a fac- 
charine  tafte. 

Conlldering  the  forms  of  animal  food,  we  may  naturally  ex- 
pe£t  in  the  animal  kingdom  a greater  variety  of  thofe  organs 
employed  in  digeftion.  Mod  animals  have  indeed,  like  the  ve- 
getable, both  inhaling  and  exhaling  veffels,  by  which  Come  of 
their  fluids  are  abforbed,  and  evacuations  regularly  carried  on. 
Except,  however,  in  thofe  animals  which  l'ubfilt  by  liquids, 
thefe  veffels  are  of  little  importance  in  receiving  food  or  ejeft- 
ingwhat  is  faecal  from  the  fyftem.  In  thefe  animals  the  abfor- 
bents  terminate  in  a hollow  vifeus,  which  is  called  the  alimen- 
tary canal,  where  the  fluids  undergo  a preparatory  change,  and 
are  partly  reabforbed  for  aflimilation.  In  all  others  the  food 
enters  by  a probofeis  * * * §,  or  by  an  aperture  which  is  called  the 
mouth  : this  mouth  is  properly  the  entrance  of  the  alimentary 
-du£l.  It  is  very  generally  furniflied  with  a tongue  f,  which  is 
ufually  aflifting  in  deglutition  ; and  if  the  food  be  of  that  nature 
to  require  cutting,  tearing,  or  grinding,  it  is  likewife  furniflied 
with  the  proper  inftruments  | for  thefe  operations.  When  the 
food  is  teftaceous  or  fome  hard  vegetable  fubftance,  and  thefe  in- 
ftruments not  in  the  mbuth,  fomething  fimilar  may  generally 
be  expedled  in  a more  remote  part  of  the  canal.  The  crab  and 
the  lobfter  have  accordingly  grinding  teeth  in  their  ftomach, 
and  granivorous  fowls  have  a powerful  gizzard  lined  with  a 
thick  corneous  fubftance.  It  poffeffes  the  comprefling  force  of 
the  jaws;  and  fmall  pebbles  which  the  animals  fwallow,  ferve  it 
for  teeth. 

Befidesmere  trituration  or  grinding,  thefolid  food  will  often 
require  to  be  mixed  with  fome  additional  liquid^.  In  thofe  car- 
nivorous animals  which  chew,  this  liquid  during  the  time  of 
maftication  flows  into  the  mouth  from  certain  glands  placed  in 
the  neighbourhood.  In  fome  fpecies  of  the  ape  kind  a previous 
dilution  takes  place  in  two  pouches  fltuated  on  the  fldcs  of  tlie 
lower  jaw.  In  granivorous  birds  this  dilution  is  very  ufually 
performed  in  a fac  ||,  which  is  a dilatation  of  the  canal ; and 
the  food  being  macerated  there  by  the  glands  or  exhaling  veffels, 
gradually  pafles  down  ^},  as  is  needed,  to  be  triturated  and  fur- 
ther prepared  in  the  ftomach.  In  the  fumirtating  kind  the  di- 
lution is  performed  in  a fimilar  manner  : but  thefe  having  no 
mufcular  ftomach  fitted  for  grinding,  inflead  of  defeending  the 


food  is  brought  up  again  into  the  mouth,  and  is  then  after  the 
proper  maftication  Cent  to  the  ftomach.  If  the  food  require  rro 
maflication,  it  is  fent  directly  that  way  at  firft  : a circumftance 
which  (hows  a curious  difeernment  with  refpeft  to  foods,  and 
proves  that  their  alimentary  canal  is  fubjedt  to  the  action  of 
voluntary  mufcles  as  far  as  the  ftomach.  Some  of  thofe  birds 
which  have  a diluting  fac  or  ingluvies  feem  likewife  to' ruminate.. 
This  in  the  parrot  was  obferved  by  the  gentlemen  of  the  French 
academy.  It  hasfinee  been  obferved  in  rooks,  macaws,  cocka- 
toos, and  others  : and  Mr.  Hunter,  to  whom  phyfiology  is  fo 
much  indebted,  difeovered,  that  the  male. and  the  female  pigeon 
fecrete  in  their  ingluvies  a certain  liquor  for  feeding  their  young; 
and  that  mod  kinds  of  what  have  been  thought  ruminating  birds 
do  very  often  in  exprefling  their  fondnefs  regurgitate  their  food. 
Yet  both  this  and  another  fpecies  of  regurgitation,  which  is  very 
common  with  thofe  animals  that  fwallow  indigeflible  fubftances 
with  their  food,  lhould  be  carefully  diftinguiflied  from  rumi- 
nation. - 

To  the  ruminating  kinds  the  diluting  fac  is  by  no  means  pe- 
culiar. The  porpoife  has  one,  though  it  does  not  ruminate  ; 
and  many  of  thofe  animals  which  have  none,  as  the  rat,  the  hog, 
and  the  horfe,  have  a part  of  the  ftomach  covered  with  a cuti- 
cle, and  which  muft  therefore  principally  ferve  as  a refervoir. 
The  gullets  of  l'everal  fifties  and  ferpents  are  faes  of  this  kind. 
It  frequently  happens  that  a part  of  their  prey  is  projecting 
from  the  mouth,  while  another  part  fills  up  the  gullet  and  gra- 
dually defeends,  to  be  reduced  in  the  folvent  below.  So  very 
dilatable  are  the  ftomachs  and  gullets  of  fome  animals,  that  fer- 
pents have  been  often  feen  to  fwallow  whole  animals  which, 
prior  to  the  gorging,  were  larger  than  themfelves;  and  many 
polypes,  and  even  fome  of  the  loufe  kind,  will,  by  fwallowing 
food,  more  than  double  their  own  bulk. 

Apply vag ftomach  as  a general  word  to  the  different  ventricles 
of  the  canal,  we  may  here  obferve,  that  every  fpecies  of  animals 
which  ruminate  have  two  ftomachs,  or  at  leaft  two  divifions  in 
one ; that  fome  have  three,  as  the  gazella ; and  fome  four,  as 
the  cow,  the  dromedary,  and  the  ftieep  : but  it  muft  not  be  fup- 
pofed  that  the  number  of  ftomachs  is  any  proof  of  a ruminating 
power.  It  was  laid  already  that  the  porpoife  has  two;  the 
porcupine  has  three  divifions  in  one;  and  ihe  firigular  cafl'owar, 
although  it  be  found  to  have  four  ftomachs,  does  not  rumi- 
nate ; nor,  although  granivorous,  is  any  one  of  the  four  a 
gizzard. 

Somewhat  different  from  thefe  expanfions  which  we  have  been 
mentioning  as  exifting  in  the  firft  part  of  the  alimentary  canal, 
is  a fort  of  pouchy  which  hangs  from  the  neck  and  the  lower 


* Every  perfon  may  have  an  opportunity  of  feeing  a probofeis  in  a number  of  thofe  winged  infe£ls  which  extra£l  juices 
from  plants.  It  is  very  eafily  difcernible  in  the  butterfly.  In  this  infe£l  it  is  a fine  moveable  tube,  poflelfing  a great  variety  of 
aefion.  It  ferves  for  a hand,  a mouth,  and  a gullet ; and  when  not  extended  in  feal'ch  of  food,  it  is  coiled  up  in  circular  folds. 
The  elephant  has  both  a mouth  and  probofeis,  and  this  probofeis  is  one  of  the  moll  Angular  of  living  organs. 

1 The  crocodile  has  no  tongue;  the  oftrich,  the  feal,  and  fome  others,  have  forked  tongues  ; the  cormorant  has  a double 
tongue;  fome,  like  the  eagle,  have  a cartilaginous  tongue  ; fome,  like  the  porcupine,  have  it  toothed.  We  have  found  a bone 
in  the  tongue  of  a goofe  ; the  tongue  of  the  camelcon  is  a hollow  trunk  like  a probofeis  ; the  tongue  of  the  frog  is  forked  and 
long — it  is  rolled  up  in  the  mouth,  and  originates  from  the  fore  part  of  the  lower  jaw.  In  fome  the  tongue  is  the  organ  of  tafte  ; 
jn  others,  the  inftrument  forfeizing  their  prey.  In  diftinguifhing  feeds,  mod  animals  rely  chiefly  on  finell. 

£ Thefe  inftruments  are  corneous,  bony,  or  calcareous;  they  are  teeth  or  bills ; their  fituation  is  the  tongue,  the  jaws,  the 
palate,  or  the  ftomach.  Many  teeth  feem  intended  only  for  attack  or  defence,  for  feizing,  killing,  or  retaining  the  prey. 
This  is  remarkable  in  the  fangs  of  fijrpents,  and  in  the  large  tufks  of  the  elephant,  the  barbiroull’a,  and  fome  other  animals, 

where  they  Have  lome  refemblance  to  horns,  and  proje£l  from  the  mouth.  The  philodotus  and  ant-eater  have  no  teeth  ; the 

larvae  of  infefts  have  generally  two,  which  are  placed  externally,  and  cut  like  a forceps. 

§ There  are  many  pcrl'ons  whofe  tongues  and  mouths  are  naturally  dry,  and  when  they  fwallow  a piece  of  bread  muft  call  for 
water  or  fome  other  moiflener.  This  complaint  is  even  fometimes  general  in  a family,  and  is  propagated  like  an  hereditary  evil 
through  its  different  branches.  Cockatoos  and  parrots  have  likewife  dry  mouths. 

•J  The  buftard  has  no  fac  of  this  kind  ; but  the  oefophagus  is  remarkable  for  the  largenefs  of  its  glands. 

«j|  In  the  oftrich  the  oefophagus  pafles  down  and  returns,  and  the  crop  opens  (rom  below  upwards  into  the  gizzard. 

| A pouch  of  this  kind  is  obferved  in  our  common  rook. 
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mandible  of  feveral  birds,  and  which,  like  the  two  pouches  of 
apes,  may  be  ufed  either  to  macerate  the  food  or  to  carry  pro- 
vifions  from  a diftance  to  their  young.  The  pelican,  a native 
of  warm  countries,  employs  this  pouch  fometimes  to  carry  a 
quantity  of  water ; and  another  native  of  the  tame  countries, 
we  mean  the  dromedary,  was  oblerved  to  have  at  the  top  of  the 
lecond  of  the  four  ventricles  a number  of  I’quare  holes,  which 
being  the  orifices  of  as  many  cavities  between  the  membranes 
which  compote  the  ventricle,  reminded  the  gentlemen  of  the 
French  academy  of  thole  large  refervoirs  of  water  which  Pliny 
mentions  to  be  in  camels  ; and  for  which,  according  to  his  ftory, 
their  guides  have  opened  them  fometimes  in  cafes  of  extreme 
thirft. 

We  come  now  to  one  of  the  principal  agents  in  digetlion. 
Independent  of  the  fluids  which  mingle  with  the  food  in  the 
mouth,  the  gullet,  or  macerating  lacs,  there  is  one  denominated 
t htgajlric  juice,  and  which,  either  by  itfelf  or  along  with  others 
from  the  aliments  or  fyltem,  aCts  in  fome  meafure  as  a folvent. 
It  is  fecreted  from  large  glands  at  the  entrance  of  the  gizzard, 
from  veffels  or  glands  in  the  coats  of  the  ftomach,  and  perhaps 
moft  plentifully  near  the  pylorus : it  powerfully  refills  the 
putrefactive  fermentation  ; it  coagulates  milk  and  the  white  of 
an  egg;  it  dift'olves  food  even  when  inclofed  in  metallic  tubes  ; 
and  when  life  ceales,  it  acts  frequently  on  the  very  ftomach 
from  which  it  was  fecreted.  Its  talte,  its  colour,  and  its  folvent 
powers,  are  different  in  different  claffes  of  animals.  It  feems 
to  be  modified  according  to  the  age,  the  health,  the  habit,  and 
the  different  aliments  on  which  they  live.  The  lick  and  the 
child  are  incapable  of  digefting  the  food  that  is  proper  for  a 
healthy  man.  The  hawk  kind,  after  loathing  bread  and  throwing 
it  up  without  any  change,  can  be  gradually  brought  to  take  it 
for  food  ; and  GalFendi  has  mentioned  a certain  lamb,  which, 
being  fed  on  bread,  cheefe,  and  on  flelh,  reful'cd  afterwards  to 
tafte  grafs.  But  what  is  molt  furprifing  in  the  gaftric  juice  is, 
that  it  fpares  all  living  bodies,  as  thole  worms  which  exilt  in 
the  ftomach,  and  the  ftomach  itfelf  while  it  alive;  and  it 
differs  otherwife  from  a chemical  folvent,  in  that  it  has  an 
alTimilating  power,  and  reduces  all  fubftances,  whether  animal 
or  vegetable,  on  which  it  a£ts,  to  a certain  fluid  of  determinate 
properties,  which  is  called  chyle. 

Befides  the  gaftric,  the  food  again,  after  palling  through  the 
ftomach,  is  mingled  with  a greenifli  faponaceous  liquor,  which 
is  called  bile , and  which  flows  either  immediately  from  the  liver 
or  from  a velicle  into  which  it  had  regurgitated  as  into  a blind 
gut:  at  the  fame  time  nearly  it  is  mingled  with  another  refem- 
bling  the  faliva  from  the  pancreas  or  lweet-bread;  a gland  or 
glands  whofe  place  is  fupplied  in  a great  many  fifties  by  a num- 
ber of  vermicular  appendages  to  the  ftomach. 

In  (Fort,  from  one  extremity  of  the  alimentary  canal  to  the 
other,  fluids  are  perpetually  flowing  into  its  cavity  from  glands, 
veffels,  or  organic  pores  ; and  the  membranes  conftantly  fecret- 
ing  a mucus  to  protect  themfelves  from  the  acrimony  of  their 
contents.  This  acrimony  muft  often  be  confiderable  near  to 
that  end  of  the  canal  where  the  fasces  are  difeharged  ; for,  as  the 
flrft  part  of  the  canal  has  generally  one  or  more  dilatations 
which  are  called Jlomacbs,  and  lecretes  at  lcaft  one  fluid  which  is 
flrongly  antifeptic,  fo  the  laft  part  has  generally  appendages 
which  are  called  caeca,  where  the  food  always  remains  for  fome 
time,  and  where,  from  the  quantity  of  animal  matter  that  hap- 
pen- to  be  mixed  with  it,  it  becomes  putrefeent.  The  office 
of  the  caeca  is  fometimes  fupplied  by  the  largenefs  and  convo- 


n 

lutions  of  the  colon v ; to  which  gut  the  ileum  cannot,  when 
it  enters  laterally,  fo  eafily  communicate  its  periftaltic  motion. 
As  the  ftomaciiS  were  the  receptacles  of  the  food  when  it  entered, 
the  cocca  are  receptacles  of  the  faecal  matter  before  it  be  dil- 
charged.  They  are  of  various  forms  and  capacities ; thev  are 
often  larger  than  the  ftomach  itfelf ; are  often  composed  of  pro- 
portionally thin  and  tranfpareut  membranes ; and  from  their 
contents  have  often  a colour  fomewhat  refembling  that  of  the 
gall  bladder.  Their  number  is  different  in  different  animals. 
Some  have  but  one,  The  birds  which  hive  them  have  gene' 
rally  two;  the  buftard  has  three  ; and  Swammerdam  has  dilfett- 
ed  infeCts  which  had  four.  As  fome  ftomachs  have  a number 
of  folds  which  hang  pendulous  within  their  cavity,  and  inereafe 
their  furface,  fo  have  often  the  cceca  as  well  as  fome  portions  of 
the  canal.  The  ccecum  of  both  the  rabbit  and  the  hare  is  curi- 
oufly  formed.  It  is  large  and  beautiful : it  is  rolled  up  like  a 
cornu  ammonis  ; it  has  the  like  outward  appearance;  and  a 
fold  running  fpirally  is  oblerved  within.  The  animals  which 
live  on  vegetable  food  have  ufually  the  greateft  length  of  the 
canal,  and  the  greateft  number  of  ftomachs  and  of  cceca  : yet 
the  caffowar,  which  has  no  gizzard,  has  no  ccr.cum  ; and  the 
polype,  which  is  laid  to  be  all  ftomach,  is,  properly  fpeaking, 
rather  all  coecum. 

To  fee  more  fully  the  procefs  of  digeftion,  we  muft  not  over- 
look that  general  and  organic  aCtion  which  takes  place  through 
the  whole  alimentary  canal.  The  power  of  mafiication  exerted 
in  the  mouth  is  obvious  to  all.  But  the  force  of  fome  ftomachs 
has  till  very  lately  been  known  to  few  ; we  allude  here  to  that  of 
the  mufcular  or  gizzard  kind  : for  Abbe  Spallanzani  has  divided 
ftomachs  into  three  forts ; the  mufcular,  the  membranous,  and 
intermediate.  The  immortal  Borelli,  who  was  probably  the  flrft 
that  tried  the  force  of  the  mufcular  ftomachs  by  throwing  into 
them  nuts  of  filberds,  hollow  fpheres  of  glafs,  hollow  cubes  of 
lead,  fmall  pyramids  of  wood,  and  feveral  other  very  hard 
fubftances,  fuppofed  that  the  power  exerted  by  the  ftomach  of 
the  Indian  cock  \ was  equal  to  1350  pounds  weight.  The  force 
of  an  intermediate  ftomach  cannot  be  fo  great,  and  that  of  a 
membranous  one  muft  be  ftill  lefs.  Each  feems  to  have  more 
of  the  folvent  as  it  has  lefs  of  the  mufcular  power.  The  moft: 
membranous  are  affifted  by  the  aCtion  of  the  neighbouring  parts, 
and  expel  their  contents  as  readily  as  the  ftrongeft.  The  muf- 
cular fort  is  either  wholly  or  principally  confined  to  certain  kinds 
of  birds  and  of  fifties,  as  nature  has  meant  that  the  grain  or  the 
fhells  which  they  ufe  as  food  Ihould  be  flrft  triturated  before  it 
be  fubjeCted  to  the  gaftric  juice.  This  comminution  takes  place 
in  their  ftomach,  becaure  it  is  plain  that,  had  bones  or  rnufcles, 
fully  equal  to  all  thefe  effects,  been  placed  in  the  head,  the  form 
of  the  animal  muft  have  been  altered,  or  that  equilibrium  which 
it  prel'erves  in  thofe  fluid  elements  through  which  it  moves  been 
completely  overturned. 

As  to  the  movements  of  the  alimentary  canal,  the  direction 
of  hairs  found  in  the  ftomachs,  and  the  balls  of  hair  which  are 
thrown  up,  would  appear  to  indicate  a circular  motion.  The  in- 
teftinal  part  has  a motion  fimilar  to  that  of  a worm,  and  is 
called  the  vermicular  or  pcrijlahic.  Here  every  portion  retains 
its  own  motion,  although  it  be  leparated  from  the  reft  by  liga- 
tures. The  ftomach  of  the  polype,  the  gullets  of  the  ruminating 
kinds,  and  the  caeca,  have  this  motion  in  different  directions  at 
different  times  ; and  that  oblerved  in  the  alimentary  canal  of  a 
loufe  is,  when  viewed  through  a microl'eope  in  the  time  of  ac- 
tion, amazingly  rapid  ; the  ftimulatitig  caufes  employed  are  thy 


* The  bear,  whofe  inteftines  are  40  feet  long,  has  nothing  refembling  a coldn  or  a ccRcum. 

f The  original  is  gallus  Indicia,  which  in  the  writings  of  Lon  gal  ins,  Gelner,  and  Aldrovajulus,  means  a bird  different  from 
the  coq  d' Inde  or  Turkey  cock.  Joh niton  has  called  it  gallus  Ferjicus.  See  The  Anatomical  Defrip.ion  of  Indian  Cocks 
by  the  French  Academy.  Gullina  Indira  is  Ainfworth’s  Latin  for  the  Guinea  hen.  See  Boreil:  Jr  A u try.  Animal,  frop.  ibq, 
>CO,  191. 
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food,  the  different  liquors  with  which  it  is  mixed,  the  air,  the 
nerves  where  they  exit!,  and  a portion  of  heat.  Some  degree  of 
heat  is  neceffary  to  every  procefs  of  digeftion  both  in  the  animal 
and  vegetable  kingdom  : what  that  degree  is  depend* on  the  na- 
ture ot  the  living  body  ; and  is  various  according  to  its  age,  its 
health,  its  employments,  and  habits.  The  ingenious:  Hunter 
has  mentioned  the  digeftive  and  generative  heats  ; and  thofe 
gardeners  who  are  verfant  in  the. operations  of  hot-houfes,  have 
on  their  theimometers  the  l'welling,  flowering, '.find  the  ripening 
beats,  with  a great  many  others,  for  the  levcral  plants  which 
they  mean  to  raite.  , . . . 1 . 

Among  the  other  caafes  of  digeftion  fome  authors  .have 
ranked  fermentation  : and  it  mult  be  allowed,  thatTonaefoing 
timilar  to  the  putrefactive  fermentation*  takes  place  ui  th'e'.ciKoa 
and  the  lower  extremity  of  the  intCftine,  and  that  the.  vinous 
and  acetous  fermentations  but  too  frequently. occbr  in  bur  fto- 
mach  when  that  vifcus  is  morbidly  affebted  f . 

Much  of  the  hiftory  of  living  bodies  .relates  to  the  different 
degrees  <-f  heat,  the  varieties  of  foil,  and  the  kinds  of  food  con- 
cerned in  digeftion.  The  plants^grow  where. the  foil  and  the 
hear  are  congenial  to  their  nature  ; and  thofe  Which  admit  of 
the  greatelt  variety  with  refpett  to  foil,  and  the  ldrgbft  range  ofi 
the  (cale  of  heat j are- the  fartheft  difperfed  over  the  glb.be.  As 
every  foil  has  ufually  fome  regular  fupply  of  moifture,  the  plants 
that  can  live  upon  that  fupply  extend  their  robls  under  the  fur- 
face  where  their  liquid  food  is  the  lead  expoled  to  evaporation, 
and  meeting  there  with  the  conftant  nouriflunent-, which  they 
require,  they  remain  in  that  fituation  for  life-j-.  If  their  trunks 
be  to  feeble  as  to  need  a fupport,  they  creep  on  the  ground,  they 
climb  the  face  of  a neighbouring  rock,  or  cling  to  the  body  of 
fome  of  the  ftatelier  children  of  the  foreft.  Their  range  -for 
food  is  extremely  limited : it  is  chiefly  confined  to  the  fmall 
fpace  which  happens  to  be  occupied  by  their  roots  and  branches  ; 
yer  if  any  uncommon  exertion  be  neceflary,  the  branches  will 
"bend,  and  the  leaves  turn  to  drink  of  the  water  that  is  palling  by. 
If  the  roots  belaid  bare,  they  will  again  plunge  into  the  earthy 
if.  a ilone  or  a ditch  be  thrown  in  the  way,  they  will  move 


round  or  will  dip  downwards,  and  fpread  into  .the  foil  on  th* 
other  fide.:  if  there  they  arrive  at  one  that  is  unfriendly,  they  will 
not  enter  ; hut-  it  a favourite  earth  fliould  be  near,  tho-ugh  not 
in  their  direction,. they  will  twift  about,  advance  as  they  grow, 
and  at  lalt  meet  it’-  1 Jn  all  t.hefe  cafes  the  prop, -the  water,  and 
foil,  mu  ft  be  neeeflnry.;  They  muft  alfo  be  within  a very  fmall 
diltance,  otherwile  the,  plants  cannot.perceive  them,  or  will  fail 
in  their  languid  attempts  to  approach  them. 

It  may  be  eonfidered  as  a general  fa£l,  that  jvherever  food  is 
liberally  fu.pplied  for-  a whole  lifetime  in  one  place,  the  creatures 
, which  ule  it  have  feldofn  much;  locomotive  power,  or  much  in- 
. clinatipo  to  exercife  it  in  a long  continued  and  progreffive  line. 
The  curious  infe£t  is  therefore  obferved  to  depofit  its  offspring 
in  thofe  places  where  the  profpeft  of  genial  warmth  and  of 
plenty  fee  ms  to  preclude  the  future  neceftity  of  wandering  or  re- 
learch  ; and  when  this  offspring  is  about  to  pafs  into  a new 
ftate,  and  the  organs  for-etel  that  a change  or  perhaps  a variety 
of  food  will  foon  be  required,,  the  appearance  either  of  wings 
or  of  legs  does  likewife  torgfhow  that,  the  power  of  locomotion  is 
to  be.inereafed.  Even  nobler  animals  in  their  fcetal  ftate,  where 
they  live  upon  one  fpeejes  of  food,  and  where  that  is  afforded  in 
regular  plenty,  do  fpread  out  their  roots,  adhere  to  their  foil)  and 
become  as  ftationary  as  the  plant  itfelf : and  even  when  that 
fupply  is  withdrawn,  and  they  are  expelled]  yet  if  the. ftate  into 
which  they  emerge  be  helplels  and  feeble;  if  their  organs  of  di- 
geftion have  a weak  lolvent  or  mafticating  power,  particularly 
adapted  to  fome  eatily  aftimilated  food  ; and  if  that  food  be  pre- 
fent4d  cither  by  their  parent  or  nature  without  their  exertion, 
their  power  of  locomotion  is  not  great,  nor  is  it  exerciled  iu 
wandering  afar.  It  Is  when  the  organs  of  digeftion  are  ftrong, 
and  the  appetite  inclines  to  variety  of  aliment,  that  they  are 
difpofed  and  feel,  themfelves  able  to  wander  in  l! arch  of  it  ; and 
t-hat  then  they  may  be  ready  to  move  at  intervals  from  place  to 
place,  when  the  enemy  comes  or  the  fpirit  prompts  them,  na- 
ture hasdirebled  them  to  folid  food,  and  has  given  them  a large 
alimentary  panal  with  ftomachs,  with  convolutions,  and  coec?., 
where  they  may  lay  up  provifions  for  a journey  : but,  afraid  to 


* “ It  may  be  admitted  as  an  axiom  (fays  Mr.  Hunter),  that  two  proceijes  cannot  go  on  at  the  fame  time  in  the  fame  part  of  any 
fubftance;  therefore  .neither  vegetable  nor  animal  fubftances  can  undergo  their  fpontaneous  changes  while  digeftion  is  going  on  in 
them  ; a procefs  fuperior.in  power  to  that  of  fermentation.  But  if  the.qigeftive  pqwer  is  not  perfect,  then  the  vinous  and  acetous 
fermentation  will  take  place  in  the  vegetable,  and  the  putrefactive  in  the  food  c f thofe  animals  which  live  wholly  on  Ileflt.  The 
gaftric  juice  therefore  preferves  vegetables  from  running  into  fermentation,  and.animal  fubftances  from  putrefaction  ; not  from  any 
antifeptic  quality  in  the  juice,  but,  by  making  them  go  through  another  procefs,  prevents  the  fpontaneous  change  from  taking 
jplace.  V v 

“ In  paoft  ftomachs  there  is  an  acid,  even  although  the  animal  has  lived  upon  meat  for  many  weeks  : this,  howeyer,  is  not  al- 
ways the  cafe  ; therefore  we  muft  iuppofe  it  is  only  formed  eccafionally*.  Whether  the  ftomach  has  a power  of  immediately  le- 
creting  this  acid,  or  firft  fecretes  a fugar  which  afterwards  becomes  acid,  is  ndt  eatily  afeertained  : but  we  thould  be  inclined  to  fup- 
pofe  from  analogy  the  lalt  to  be  the  cafe;  for  animals  in  health  fi^jn.to  have  the  power  of  fecjreting  fugar,  as  I find  in. the  milk,  and 
fometimes  in  the  urine,  from  difeafe.  The  acid  prevails  fometimes  to  fo  great  a degree  as  to  become  a dileafe,  attended  with  very 
ditagreeable  fymptoms;  the  ftomach  converting  all  fubftances  which  have  a tendency  to  become  acid  into  that  form  : the  (ugar  of 
vegetables,  and  even  fometimes  vinous  fpirits,  turning  direCtly  into  acid. 

“ To  alcertain  whether  there  is  an  acid  naturally  in  the  ftomach,  if  will  be  proper  to  examine  the  contents  before  the  birth,  when 
the  digeftive  organs  are  perfc£t,  and  when  no  acid  can  have  been  produced  by  dileafe  or  any  thing  that  has  been  (wallowed.  In  the 
lii n k calf,  near  the  full  time,  there  is  acid  found  in  the  ftomach,  although  the  contents  have  the  fame  coagulating  powers  with  thofe 
of  animals  who  have  fucked.  ^ _ 

“ Spallanzani  gives  the  opinion  of  authors  refpetting  digeftion  ; and  fo.anxipus  is  he  to  combat  the  idea  of  its  being  fermenta- 
tion, that  he  will  hardly  allow  that  fermentation  ever  takesy  place  in  the  ftomach.  That  fermentation  can  go  bn  in  the  ftomach, 
there  is  no  doubt.  It  is  often  found  that  milk,  vegetables  of  all  kinds,  wine,  .and  whatever  has  fugar  in  its  compofifton,  become 
much  former  four  in  fome  ftomachs  than  they  would  if  left  to  undergo.a  fpoiiianeous'change  out  of  the  body  ; and  even  Ipirits  in  cer- 
tain-ftomachs  almolt  immediately  degenerate  into  a very  llroog  acid.  All  oily  fubftances,  particularly"  butter,  very  foon  become 
rancid  after  being  taken  into  the  ftomach;  and  this  rancidity  is  the  efteft  of  the  firft  procefs  of  the  fermentation  of  oil.  Mr.  Sietfert 
has  been  able  to  reftore  rancid  oils  to  their  original  fweetnels,  by  adding  to  them  their  due  quantity  ot  fixed  air  ; the  lots  of  which 
I confider  as  the  firft  procefs  in  this  fermentation,  fimilar  to  what  happens  in  the  fermentation  of  animal  and  vegetable  lub- 
ft antes. ” Objurgations  on  Dig  ej  ion,  l>y  Mr.  Irlunter.  , . 

-j-  Many  of  the  fat  plants  live  chiefly  by  the  abforption  of  moifture  from  t'he  air  ; and  many  fea-plants  float  through  the  ocean.  3 
and  having  plenty  of  food  wherever  they  go,  they  fend  out  no  roots  in  order  to  fearch  for  it. 
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entraft  them  with  too  11111011  freedom,  left  in  their  excurfions 
they  might  wander  from  the  places  tvhere  fubftftence  is  found, 
there  are  two  appetites,  hunger  and  thirit,  which  never  fail  in  a 
ftate  of  health  to  remind  them  of  their  duty. 

This  variety  of  food,  and  the  manner  in  which  it  is  affe&ed  by 
climate,  are  the  caul'e  of  the  many  and  lingular  migrations  from 
fpot  to  l'pot,  from  country  to  country,  and  from  lea  to  fea : 
they  are  the  caufe  of  a ftate  of  torpor  in  .the  hedge- hog  and  the 
bear,  and  they  partly  explain  the  provident  forelight  of  the  ant 
and  of  the  bee.  Animals  of  great  locomotive  ’power,  in  order  to 
provide  for  themfelves  and  their  offspring,  remove  to  a diftant 
country  or  climate  when  they  fee  the  figns  of  approaching  fa- 
mine. Thofe  of  lefs  locomotive  power,  and  who  are  incapable  of 
migrating  far,  as  if  warned  by  heaven,  lay  up  a ftore  for  the 
fcarcity  to  come;  or,  lllould  their  food  be  ot  that  kind  as  not  to 
be  eafily  preferved  for  a feafon,  they  receive  no  feoret  warning 
to  hoard  it  at  the  time  when  it  fails,  their  fyftem  becomes  fuf- 
ceptible  of  torpor,  and  they  are  enabled  to  lleep  through  the 
ftorm  of  trouble  and  of  want.  The  fource  of  this  want  is  in 
mod  infiances  to  be  ’traced  to  the  nature  of  the  plant  apd  in- 
fedft.  The  plant  which  has  little  heat. of  its  own  depends  on, 
the  fun,  or  tome  other  agent,  for  one  of  the  great  caufes  of  di- 
geftion.  When  this  agent  refufes  the  neceffary  heat,  the  plant 
mud  decline  ; its  leaves,  its  juices,  and  its  fruits  mult  fail.  The 
infect  tribe,  which  had  no  other  food,  or  which  like  the  plant 
could  not  maintain  their  vivifying  warmth,  mutl  likewite  fubmit 
to  the  fame  fate.  The  various  animals  which  live  on  either  the 
one  or  the  other,  according  to  their  feveral  difpofitions  and  cha- 
racters, retire  to  their  (tores,  to  their  dens  of  torpor,  or  migrate 
to  a country  to  which  they  are  led  by  on  feen  guides  to  fhare  in 
its  abundance.  Of  thefe  laft  the  * * * § rail  and  the  (wallow  are 
the  only  two  which  are  fometimes  iarrefted,  and  which,  with 
the  bear,  the  hedge- hog,  and  the  toad,  are  obliged  to  remain  itf 
the  dwellings  of  torpor  tiil  the  genial  feafon  of  warmth  and  of 
plenty. 

Sect.  III.  Alforption . 

When  the  food  has  undergone  the  firft  preparation,  which 
is  called  digejlion,  and  the  chyle  f is  formed  in  the  alimentary 
canal  or  lap- veft'els,  it  is  thence  taken  up  bv  means  of  abforp- 
tion  for  the  ufe  of  the  fyftem.  From  the  veft'els  it  paffes  into  the 
whole  cellular  tiffue,  compofed  of  veficles,  and  clofely  inter- 
woven with  all  the  vafcular  part  of  the  plant.  From  the  vefi- 
cies  or  utricles  of  the  cellular  tiffue  it  enters  the  vafa  propria  and 
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glands,  which  contain  and  prepare  the  fluids  and  fecretions  pe- 
culiar to  the  fpecies. 

In  the  animal  economy  it  was  always  fuppofed  that  the  chyle 
was  abforbed  by  the  ramifications  of  the  red  veins  fpreading  on 
the  gut,  till  the  year  1622,  when  Afellius  an  Italian  dilcdvered 
the  ladeals  j.  running  on  the  me.lentery  of  a living  dog,  and 
printed  his  account  of  them  in  1627.  As  he  had  not  traced  their 
courfe  very  far,  he  naturally  thought  that  they  went  to  the  liver, 
which  was  then  imagined  to  be  the  organ  of  fanguification. 
This  opinion,  with  refpeCt  to  the  place  where  they  entered  the 
veins,  continued  to.  be  general  till  1651,  when  Pecquet  in 
France  publiftied  his  account  of  the  thoracic  du<R  §.  With 
great  candour  this  author  acknowledged,  that  he  had  been  led 
to  make  the  difeovery  by  obferving  a whitifh  fluid  mixed  with 
the  blood  in  the  right  auricle  of  the  heart  of  a dog,  which  kind 
of  animal  it  had  been  cuftomary  to  a i tie  it  alive  fince  the  time  of 
Afeliius.  “ This  praitice  of  opening  living  animals  furniftsed 
likewite  occaf.ons  (lays  Dr.  Hunter)  of  difeovering  the  lympha- 
tics. This  good  fortune  fell  to  the  lot  of  Rndbep  firft,  a young 
Swedith  anatomift,  and  then  to  Thomas  Bartholine  a Danifh 
anatomift,  who  was  the  firft  who  appeared  in  print  upon  the 
lymphatics.  His  book  came  out  in  x <5j  3,  that  is,  two  years  af- 
ter that  of  Pecquet ; and  then  it  was  evident  that  they  had 
been  feen  before  by  Dr.  Highmore  and  othersj  who  had  mif- 
taken  them  for  IaHeals  ; but  (adds  Dr.  Hunter)  none  of  the 
anatomifts  of  thofe  times  could  make  out  the  origin  of  the  lym- 
phatics, and  none  of  the  phyfiologifts  could  give  a fatisfaftory 
account  of  their  ufe«[.”  He  had  not  known  that  Gliffon,  who 
wrote  in  1 654,  has  a (bribed -to  tbefe  veft'els  the  office  of  carrying 
the  lubricating  lymph  from  the  feveral  cavities  back  into  the 
blood;  and  that  Frederic  Hoffman  has  exproffed  the  doHrine 
of  their  being  abforbents  very  explicitly.' 

It  was  on  the  ’9th  of  June  1664  that  Swammerdam  difeo- 
vered  the  valves,  of  thele  veft'els;  and  Ruyfch,  who  had  feen 
them,  perhaps  very  nearly  about  that  time,  firft  gave  an  account 
of  them  in  a Tmall  treatife"  which  he  published  at  the  Hague  in 
t 667. 

The  beft  mode  of  demonftrating  the  lymphatics  wc  probably 
owe  to  the  celebrated  Nuck,  ,who,  as  a fpecimen  of  that  com- 
plete Syllem  of  Lymphography  which  he  meant  to  publifh  4, 
printed  in  1 69 1 his  Adenpgraphy,  or  Defcription  of  the  Glands. 
In  this  treatife  he  not  only  tells  us  how  he  brought  them  into 
view,  but  in  his  plates  reprelents  many  of  them  as  filled  with 
his  new  mercurial.  injections ; a happy  invention,  which  per- 


* All  the  birds  on  the  lakes  of  Siberia  are  And  by  Profeftbr .Gmelin  to  retreat  fom  h ward  on  the  commencement  of 
froft,  except  the  rail,  which  {jeeps  buried  in  the  fuow.  Account  of  Siberia  quoted  by  Dr.  Darwin  in  his  Loves  of  the 

Plants.  ' 

-j-  The  chyle  of  different  living  bodies  has  not  yet  been  analyfed;  in  man  it  is  generally  a whitifh  fluid  refembling  milk,  and 
yielding  water,  oil,  fug-fir,  and  a coagu  able  lymph. 

I We  learn  from  Galen,  that  the  laefealsin  kids  had  long  before  been  feen  by  Erafiftratus,  who  called  them  arjeries. 

§ This  duft  had  been  teen  before  by  Euftachius.  See  Eujiach.de  Vina  Jinc  pari. 

!j  The  difeoveriea  of  iludbcc  and  Bartholine  were  made  in  the  years  1671  and  1652,  about  which  time  Jolyftean  EnglilLman 
faw  alfo  the  lymphatics. 

<f[  Dr?.  Hunter  and  Monro  claim  the  merit  of  having  found  out  the  true  ufe  of  the  lymphatics.  The  former  fays  that  he  taught 
it  in  his  ledtures  lo. early  as  174(2,  and  appeals  to  his  pupils  for  the  truth  of  the  alTertion.  1 he  latter  teems  to  have  made  the  d.it- 
covcry  in  1 715,3  ; and  in  1757  publithed  an  account  of  it  in  a thefts  De  Tefibus  in  variis  Animal)  far.  Before  the  printing  of  this 
thefts,  Dr.  Black  told  him  that  tfie  fame  opinions  concerning  the  valvular  lymphatics  had:  been  long  entertained  by  Dr.  Hunter. 
In  1 7 76  Dr.  Monro  attended  Dr.  Hunter’s  leisures  in  London  ; heard  the  whole  dodlVine  of  the  lymphatics  very  fully  explained  ; 
and  in  1757  reprinted  his  opinion  at  Berlin  without  taking  notice  ot  Dr.  Hunters,  who  charges  him  with  plagiariim  ; and  the 
charge  is  retorted  by  Dr.  Monro. 

4 Lymphograpbiae,  quod  oftertur  fpecimen,  ubi  ledftori  non  ingratum  percepero  ad  alias  tran  ft  turns  turn  partes,  non  minus  quam 
hre,  lymphatieis  duttibus  fuperbieutes.  Prafatio  ad  Adcnograpbiam. 

Nuck  had  traced  lymphatics  on  the  exterior  parts  ot  the  head  and  neck,  on  the  membrane  of  the  lungs,  on  the  fpaces  between 
tlie  rib 3,  in  the  loins,  on  the  diaphragm,  on  the  heart,  the  ■fpleen,  on  the  liver,  the  gall  bladder,  on  the  ftomach,  on  the  mefentery, 
on  the  tunica  albuginea  of  the  teftes,  in  the  feet,  and  in  the  hands.  Ita  (continues  be),  ut  nmltiplici  experientia  et  variis  partiufn 
praiparalicnibus  co  ufque  pervenetim  ut  integnim  lymphaticorum  jyjhrna  a c-apite  ad  ealeem  miln  compoluerim  3 cujus  dslineationcm 
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haps  was  fuggefted  by  remarking  the  extreme  fubtility  of  mer-  Sect.  IV.  Circulation. 

cury  when  employed  in  the  cure  of  venereal  infection.  After  part  of  the  food  is  converted  into  chyle,  and  this  chyle 

A method  by  which  he  inflated  thefe  vcfi'els  led  hitn  to  luppofe  abforbed  by  the  lafteals,  and  brought  into  the  courfe  of  the  cir- 
that  they  took  their  origin  from  veins  or  arteries,  either  inline-  dilation,  it  remains  to  be -diflributed  to  all  the  different  parts  of 
diately  or  through  the  intervention  of  fome  follicles *  * * * §.  The  ce-  the  fyftem.  On  this  acdouot  Hippocrates  (peaks  of  the  ulual 
lebrity  of  his  name  procured  credit  to  this  miltake;  and  not-  and  conflant  motion  of  the  blood,  of  the  veins  and  arteries  as 
witbllanding  the  founder  opinion  of  Glitfon,  of  Hoffman,  and  the  fountains  of  human  nature,  as  the  rivers  that  water  the 
fome  others,  the  old  notion  that  the  veins  performed  the  office  whole  body,  and  which  if  they  be  driedup  man  dies.  He 
of  abforbenls  came  lb  far  down  as  the  great  names  of  Haller  fays  that  the  blood-veflels  are  for  this  reafon  every  where  dif- 
and  of  Meckel.  The  arguments,  however,  by  which  it  was  perfed  through  the  whole  body  ; that  they  give  lpirits,  moif- 
fupported  are  fliown  now,  and  particularly  by  thofe  of  the  ture,  and  motion  ; that  they  all  fpring  from  one  ; and  that 
Hunterian  fchool,  to  have  been  injetHions  that  were  not  lkilful,  this  one  has  no  beginning  and  no  end,  for  where  there  is 
obfervations  that'were  not  accurate,  and  conclufions  that  were  a circle  there  is  no  beginning  +.  Tn  fuch  language  was  the 
not  logical;  while  the  beaded  aflertion  that  birds  and  fifhes  prince  of  phylicians  accuftometl  10  exprefs  his  vague  ideas  of  a 
were  without  lacleals  and  without  lymphatics,  has  been  dif-  circulation;  for,  lb  far  was  he  from  having  acquired  accurate 
proved  by  the  fortunate  difeoveries  of  Mr.  Hewfon  and  Dr.  conceptions  on  this  fubjedt,  that,  when  he  law  the  motions  of  the 
Monro.  Excepting,  therefore,  in  the  penis  and  placenta,  and  heart,  he  believed  that  the  auricles  were  two  bellowfes  to  draw 
in  thofe  animals  whole  veins  may  be  injected  from  the  gravid  in  air,  and  to  ventilate  the  blood. 

uterus,  the  lymphatics  feem  to  perform  the  whole  bufinefs  of  When  after  his  time  anatomy  came  to  be  more  ffudied,  the 
ablbrption.  They  contain  a fluid  that  is  coagulable  like  the  notions  of  the  ancients  relpe£ling  the  blood  were  better  defined  ; 
lymph  of  the  blood,  and  arc  called  valvular  to  diffinguilh  them  and,  however  chimerical  they  may  feem  to  us,  they  were  partly 
from  the  arteries  that  do  not  admit  the  red  globules.  They  de-  derived  from  dilTeblion  and  experiment.  On  opening  dead  bo- 
rivc  (heir  origin  from  the  cellular  membrane,  from  the  different  dies,  they  found  that  the  arteries  were  almoll  empty  and  that 
cavities,  and  from  the  furface.  Some  authors  fay  that  they  have  very  nearly  the  whole  of  the  blood  was  coffered  in  the  veins, 
feen  them  in  the  brain  j , and  thefe  Mafcagni  has  ventured  even  to  and  in  the  right  auricle  and  ventricle  of  the  heart.  They  there  - 
deforibe  in  prints.  That  fome  indeed  may  exiff  in  the  brain,  has  fore  concluded  that  the  right  ventricle  was  a fort  of  laboratory  ; 
not  been  denied:  but  to  believe  that  they  have  been  found,  and  that  it  attracted  the  blood  from  the  cavae;  by  fome  operation 
to  trull  alTertions  which  are  not  countenanced  by  the  obferva-  rendered  it  fit  for  the  purpofe  of  nutrition,  and  then  returned  it 
tions  of  fkilful  anatomilts,  requires  a faith  which  for  our  part  by  the  way  that  it  came.  Erom  the  almolt  empty  Hate  of  the  ar- 
xve  do  not  pretend  to.  Both  they  and  the  ladleals  derive  their  teries,  they  were  led  to  fuppofe  that  the  right  ventricle  prepared 
name  from  the  colour  of  the  fluids  which  they  contain.  They  air,  and  that  this  air  was  conveyed  by  the  arteries  to  temper  the 
both  empty  themfelves  into  the  veins  ; but  moft  of  the  lympha-  heat  of  the  feveral  parts  to  which  the  branches  of  the  veins  were 
tics  in  the  human  lubjetl,  and  all  the  latleals,  firfl  unite  in  the  diftributed. 

thoracic  du6l,  which  near  the  heart  leads  into  the  courfe  of  the  To  this  laft  notion  entertained  by  Eraliftratus,  Galen  added 
circulation.  an  important  difeovery-  By  certain  experiments,  he  proved 

libenter  tecum  communicabo,  ubi  partium  nonnnllarum  haflenus  nondum  fatis  examinatarum,  Lymphographiam  abfolverimus. 
Anton.  Nuek  de  Iuvcntis  navis  Epijiola  Anatcmica  ad  D.  D.  B.  G.  Med.  Doff. 

* Quidam  nervos  conffituunt  vaforum  lymphaticorum  principia ; alii  glandulas  roinores  ; alii  membranas  : nec  deficiunt  qui  a 
tendinofa  mul’culorum  parte  eadem  deducunt.  * Sed  miflis  aliorum  fententiis,  dicam  modo  ; varia  me  hanc  circa  fpeculationetn 
molitum  fuilie,  variis  experimentis  (irrito  licet  ordinario  conatu)  varia  tentalfe,  cafuque  tandem  nonnulla  detexifle  quae  lu- 
ccm,  hie  adferre  pofl'unt. 

Ante  triennium,  mundando  lieni  vitulino  intentus,  omnique  fanguinc,  aquae  tepidae  ope,  jam  eloto,  copiofum  in  arteriam  fple- 
ricam  infudi  aerem,et,  Ijaritu  fortius  adadto,  non  tantum  plurimas  exiguas  in  fuperficie  lienis  vich  elevari  veficulas,  fed  ex  iifdem 
veliculis  vafa  prodire  lymphatica,  flatu  etiam  turgida  et  lienem  perreptantia  vidi,  et  quo  diutius  arteria  fuit  inflata,  eo  majorem 
notavi  vaforum  numerum,  ita  ut,  hac  arte  per  inffidlum  vafis  lymphaticis  vulnus  aer  immiff'us,  membrana  linealis  fere  tota  lym- 
phaticis  dutflibus  obfefla  fuerit  vifa. 

Ab  eo -tempore  conjtcere  crepi  vaforum  lymphaticorum  principia  ab  arteriarum  furculis  emanare,  idque  aliquando  intermedia 
vcficula,  aliquando  deticiente  veficula,  immediate  ab  ipfa  arteria  venave.  Adenograpbia  curiofa,  cap.  4. 

•f-  Sed  rogare  videris,  utruirrin  cerebro  etiam  vala  occurrant  lymphatica  ? Quamvis  cx  recenlioribus,  nonnulli  in  eorum  deferip- 
tione  fatis  liberates,  eadem  concedant  et  facile  admittant:  Verum,  quod  paffim  obfervo,  fyffemata  in  pruprio  cerebro  formant  et 
vifeera  cx  fuo  placito  componunt : ad  experimenta  enifn  provocati  nihil  egregii  praeffare  valent.  Nunquam  hac  in  parte,  ut  in- 
genue loquar,  haclenus  fcopum  attingere  potui.  Interim  non  negandum  cenleo  aliquando  cerebri  lymphatica  in  una  ant  altera 
parte  fnifli  vifa  ; et  non  ita  pridetn,  anatomicus  (]uidam  mihi  amicilfimus,  inter  alia  inventa,  haec  nobifeum,  communicat.  “ Vidi, 
inquit,  lymphatic-urn  in  cerebro  bovino,  quod  examine  tuo  (ut  origincm  lcias  et  inlertionem)  erit  digniilimum.  Non  longc  a 
glandula  pineali,  a qua  ramos  forte  habet,  incumbit  plexui  choroideo,  ad  infundihuli  latera  lefe  extendens."  Ante  biennium  duc- 
tum  lympbaucum  ex  pini  glandula  cudent  modo  ut  aliis  glandulis,  exeuntem  vidi.  Ita  ut  quidem  certiliimum,  et  cerebrum  lnos 
habere  rivnlos  aqttolos,  fed  nondum  ditlindle,  in  lucent  protrail  os.  Epijl.  Anat. 

J Hippocrat.  dc  Fcnis.  “ Plato,  in  his  Timaeus,  ('peaks  of  the  heart  as  a watch-tower  completely  fortified,  as  the  knot  of  the 
veins,  and  the  fountain  from  whence  the  blood  arilcs,  and  brilkly  circulates  through  all  the  members.  1 he  blood  he  calls  the 
pa  (ture  of  the  flcfh  : nd  adds,  that  for  the  lake  of  non  riffling  the  remotcll  parts,  the  gods  have  opened  the  body  into  a number  of 

rivulets  like  a garden  well  flocked  with  plenty  of  canals,  that  the  veins  might  by  this  means  receive  their  fupply  of  moilture  from 
the  heart  as  the  common  lource,  and  convey  it  through  all  the  fluices  of  the  body.”  The  reft  of  the  pailage  cited  by  Longinus  is 
as  full  ofnonfenfc  as  it  well  can  hold  : anti  indeed  Longinus  Icems  chiefly  to  have  admired  i;  for  fomething  which  had  ltruck  him 
as  divine  and  unparalleled  in  its  tropes,  as  making  the  head  a citadelfthe  neck  an  ilthmus,  the  vertebra:  hinges,  and  the  tlefh  a 
rampart.  See  Longinus  on  tie  Sutdime,  § 32.  7 

§ Erafiftratus  opened  dead  bodies  at  Alexandria. 
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that  the  arteries  contained  blood  as  well  as  the  veins.  But  this 
difeovery  was  the  occafion  of  fome  embarraiTinent.  How  was 
the  -blood  to  get  from  the  right  to  the  left  ventricle  ? To  folve 
the  difficulty  in  which  his  new  ditcovery  had  involved  him,  he 
1'upDofed  that  the  branches  of  the  veins  and  arteries  anafto- 
niofed  * * * § ; that  when  the  blood  was  carried  to  the  lungs  by  the 
pulmonary  vein,  it  was  partly  prevented  by  the  valves  from  re- 
turning; that  therefore  during  the  contrailion  of  the  thorax  it 
palled  through  the  finall  inofculating  branches  to  the  pulmonary 
vein,  and  was  thence  conveyed  along  with  the  air  to  the  left  ven- 
tricle to  How  in  the  aorta  f.  This  opinion,  fo  agreeable  to  fa£t, 
unfortunately  afterwards  gave  place  to  another  that  was  there- 
fult  of  mere  fpeculation.  This  notion  was,  that  the  left  ventri- 
cle received  air  by  the  pulmonary  vein,  and  that  all  its  blood 
was  derived  through  pores  in  thefeptnm  of  the  heart. 

The  patl’age  through  the  leptum  being  once  fuggefted,  and 
happening  to  be  more  eafily  conceived  than  one  through  the 
lungs,  it  was  generally  fuppofed  the  only  one  for  a number  of 
centuries  ; and  fupported  likewife,  as  it  was  thought,  by  Galen’s 
authority,  it  was  deemed  blafphemy  in  the  fchools  of  medicine 
to  talk  of  another.  In  1.54.3  > however,  Vefalius  having  pub- 
liffied  his  immortal  work  upon  the  ftruAure  of  the  human 
body,  and  given  his  reaions  in  the  fixth  book  why  he  ventured 
to  dilfent  from  Galen,  he  particularly  .fhowed  how  it  was  im- 
poffible  that  the  blood  could  pafs  through  the  leptum  of  the 
heart.  His  reafoning  roufed  the  attention  of  anatomifts  ; and 
every  one  grew  eager  to  difeover  the  real  paflage  which  the 
blood  mud  take  in  going  from  the  right  to  the  left  ventricle-. 
The  difeovery  of  this  fell  firft  to  the  lot  ot  Michael  Servede, 
a Spanifh  phyfician,  who  publifhed  his  opinion,  and  revived 
the  old  doArine  of  Galen,  in  1553  t-  But  his  opinion  did  not 
fpread  at  the  time;  the  book  in  which  it  made  its  appear- 
ance contained  herefy,  and  was  therefore  detiroyed  by  public 
authority.  Fortunately,  however,  the  fame  difeovery  was  again 
made  by  Realdus  Columbus,  profelfor  of  anatomy  firft  at  Padua 
and  afterwards  at  Rome,  who  printed  his  account  of  it  in  1 559* 
Many  others  who  were  engaged  in  the  fame  refearch  were 
equally  fuccefsful,  and  Andreas  Caefalpinus  even  firtgularly 
lucky.  It  appears  by  his.  Peripatetic  Queftions  printed  at 
Venice  in  1571,  and  reprinted  there  with  his  Medical  Queftions 
in  1595,  that  he  knew  not  only  the  letter  circulation,  but  had 
obferved  that  there  were  times  when  the  blood  flowed  from 
the  branches  of  the  veins  towards  their  trunks,  and  that  veins 
fwelled  between  their  ligature  and  the  extremities,  and  not  be- 
tween the  ligature  and  the  heart.  From  thele  oblervations,  he 
necelfarily  inferred  that  the  veins  and  arteries  anaftomofed ; 
and  having  alio  contemplated  the  nature  of  all  the  valves  which 
were  then  known,  and  had  been  known  fince  the  days  of  Galen, 


he  ventured  to  atTert  that  the  blood  could  not  return  by  the 
arteries  to  the  left  ventricle.  One  fhould  imagine  that  from 
l'uch  conelufions  he  mud  have  difeovered  the  true  circulation  ; 
but  he  did  not.  Being  a zealous  peripatetic,  he  thought  him- 
felf  bound  to  maintain  with  Aridotle  that  the  blood  flowed,  like 
the  tides  of  Eurlpus,  backwards  and  forwards  in  the  fame 
channel ; and  therefore  fuppofe'd  that  it  flowed  from  the  arteries 
into  the  veins  in  the  time  of  deep,  and  from  the  veins  back  in- 
to the  arteries  in  the  time  of  waking.  The  greater  circulation, 
fo  far  as  we  can  learn,  was  not  even  dreamed  of  by  this  writer. 
A farther  flop  was  yet  to  be  made  towards  its  difeovery  ; and 
this  was  referved  for  another  profelfor  of  the  Paduan  fchool. 

In  1574^  Hieronymus  Fabricius  ab  Aquapendente,  while  he 
wtis  feeking  for  a caufe  to  explain  the  varicofe  fwellings  of 
fome  veins  which  had  arifen  from  friAion  and  ligature,  he  to 
his  great  joy  and  aftonilhment  difeovered  their  valves  in  one  of 
his  difteAions  : and  here  again  the  true  theory  of  circulation 
Teemed  almoft  unavoidable.  Yet  whoever  reads  the  fmall 
treatife  De  Venarum.  OJl'iolh,  firfl  printed  by  Fabricius  in  1603, 
will  foon  perceive  that  he  was  as  far  from  entertaining  a juft 
notion  of  the  circulation  as  his  predeceflors.  Notwithftanding 
all  that  he  faw,  he  (till  was  of  opinion  that  the  blood  flowed 
from  the  heart  to  the  extremities  even  in  the  veins.  He  thought 
that  the  valves  were  intended  by  nature  only  to  check  and  mo- 
derate its  force.  He  calls  them  an  inftance  of  admirable 
wifdom,  and  miftakes  his  own  awkward  conjeAure  for  one  of 
the  detigns  of  infinite  intelligence.  In  another  refpeA,  it  mull 
be  confetfed  that  he  bore  no  inconfiderable  fhare  in  promoting 
the  difeovery  of  the  circulation^  By  writing  on  the  valves, 
the  formation  of  the  foetus,  and  the  chick  in  ovo,  he  direAed 
the  attention  of  his  pupil  Plarvey  to  thofe  fubjeAs  where 
it  was  likely  that  the  motion  of  the  blood  would  frequently 
occur.  ( ’ j 

Harvey  was  born  at  Folkftone  in  Kent,  in  1578,  completed 
his  ftudies  at  the  univerfity  of  Cambridge,  went  to  Padua,  and 
was  there  admitted  to  the  degree  of  doAor,  with  unufual  marks 
of  approbation,  in  1602.  He  examined  the  valves  with  more 
accuracy  than  his  mafter  Fabricius  ; and  explained  their  ufe  in 
a treatife  which  he  pubiifhed  fome  time  after.  It  is  uncertain 
when  he  firft  conceived  his  celebrated  doArinc  of  the  circulation ; 
but  about  16x6  he  taught  it  in  his  leAures,  and  printed  it 
in  1628.  He  was  the  firft  author  who  fpoke  confidently  of  the 
motion  of  the  blood,  and  who,  unbiafled  by  the  doArine  of  the 
ancients,  drew  rational  conelufions  from  his  experiments  and 
obfervations.  His  books  prefent  us  with  many  indications  of 
a great  mind,  acute  difeerument,  unwearied  application,  ori- 
ginal remark,  bold  inquiry,  and  a clear,  forcible,  and  manly 
reafoninglj;  and  every  one  who  confiders  the  lurprife  which 


* In  toto  eft  mutua  anaftomofis  atque  ofculorum  apertio  arteriis  fimul  cum  venis.  De  Ufu,  pars  6.  cap.  10. 

•f-  It  was  the  opinion  of  'Galen,  that  the  motion  of  the  lungs  and  the  pulfe  of  the  arteries  was  to  cool  the  blood,  and  to  expel  the 
fuliginous  vapour.  That  he  had  juft  ideas  of  the  lefler  circulation  through  the  lungs,  and  of  the  true  nature  01  the  valves,  is  evi- 
dent from  the  paftages  cited  by  Harvey,  De  Motu  Cordis>  Exercitat.  1.  cap.  7. 

£ The  words  in  which  he  mentions  this  difeovery  are  thefe  : “ Non  per  parietem  cordis,  uti  vulgo  c.reditur,  fed  magno  artificio 
a dextro  cordis  ventriculo,  longo  per  pulmones  duAu  agitator  fanguis  lubtilis."  Being  born  at  Villa  Nuova,  in  the  kingdom  ot 
Arragon,  he  fometimes  called  himlelf  Michael  Yillanovanus,  or  fimply  Villanovanus.  In  the  title  ot  all  his  books  he  takes  the 
name  of  Rcves , which  is  formed  from  Servede,  by  throwing  out  the  de  and  tranfpofing  the  five  letters  that  remain.  I he  book 
in  which  his  ditcovery  was  mentioned  was  printed  clandeftinely,  and  entitled  Cbnjhanity  Rcjlored.  Being  firft  imprifoned  at 
Vienne  in  Dauphiny,  and  afterwards  allured  to  Geneva  by  the  treachery  ol  his  corretpondent  and  confident  John  Calvin,  he  .was, 
by  a fervant  of  that  reformer's,  accufed  of  blafphemy,  and  condemned  to  the  flames  in  1553* 

§ Almoft  the  whole  merit  of  his  difeovery  is  due  to  the  Paduan  fchool,  of  which  Caelalpinus  as  well  as  Columbus  was  once  a 

profelfor. 

||  Dr.  Hunter  fays,  that  “ none  of  his  writings  (liow  him  to  have  been  a man  of  uncommon  abilities.  It  were  eafy  to  quote 

(he  fays)  many  paftages  which  bring  him  nearly  to  a level  with  the  reft  ot  mankind.  He  lived  almoft  30  years  after  A lei  li  up  pun- 

liftied  the  I ..Heals,  yet  to  the  laft  teemed  molt  inclined  to  think  that  no  Inch  veflels  cxifted.  Thirty  hours  at  any  time  fhould 
have  been  luflicientto  remove  all  his  doubts  ; but  this  fubjeA  taken  up  in  lelf-defence  (continues  the  DoAor)  grows  uiiplealsnt. 
Dr.  Hunter  was  here  thinking  of  his  own  difeovery  when  brought  in  comparifon  with  that  ot  Harvey  s.  M hen  this  comparif.xn 
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bis  doctrine  occaftoncd  among  the  anatomies  of  thofe  days,  the 
ftrong oppofition  that  it  met  with  from  fome,  and  thofe  nume- 
rous and  powerful  prejudices  which  it  had  to  encounter  from 
the  fanftion  of  time  and  of  great  names,  muft  allow  it  was 
new,  and  that  the  author  has  from  its  importance  a title  to 
rank  in  the  fir  It  clats  of  eminent  difcoverers  ancient  or  mo- 
dern. 

His  dilcovery  fhowed,  that  in  mod  animals  the  blood  cir- 
culates in  arteries  and  veins,  and  through  the  medium  of  one, 
two,  or  of  more  hearts : that  in  arteries  it  moves  from  the 
trunk  to  the  branches  ; and  that,  meeting  there  with  the 
branches  of  veins,  it  returns  in  a languid  dream  to  the  heart ; 
that  the  heart  communicates  a new  impulfe  ; that  it  drives  it  on 
to  the  trunk  of  the  arteries  ; and  that  the  arteries,  by  the  thick- 
nefs  of  their  coats,  exerting  a force,  do  pulh  it  onwards  again 
into  the  veins. 

In  every  part  of  this  circulating  courfe,  there  are  Valves  fitu- 
ated  where  it  isneceiTary  ; they  are  meant  to  prevent  the  return 
of  the  blood  ; they  are  at  the  beginnings  of  the  great  arteries, 
and  are  found  in  different  places  of  the  veins  where  their  feeble 
action  requires  to  be  a Hi  fled. 

The  veins,  before  they  enter  the  heart,  generally  expand  into 
a thin  mufcular  fac,  which  is  called  the  auricle.  It  receives  the 
blood  while  the  heart  is  contracting;  and,  when  the  heart  ad- 
mits of  dilatation,  contrails  itl'elf,  and  throws  the  blood  into 
the  ventricle. 

We  have  here  called  the  ventricle  a heart  : though  what  is 
ufually  meant  by  the  heart  be  a ventricle  and  auricle;  or  fome- 
times  a ventricle  and  two  auricles,  where  the  veins  approach  in 
different  directions,  and,  without  bending  to  meet  one  another, 
expand  at  two  different  places.  Two  hearts  are  fometimes 
united,  fo  as  in  appearance  to  form  but  one. 

From  our  having  mentioned  more  than  one  heart,  it  .will  be 
fuppofed  that  the  modes  of  circulation  are  various.  In  fome 
animals  the  heart  throws  its  blood  to  the  remoteft  parts  of  the 
fyftem*  ; in  other  animals  it  throws  its  blood  only  into  the  re- 
fpiratory  organs : from  thefe  organs  it  is  collected  by  the 
branches  of  veins  ; and  thefe  branches,  uniting  in  a trunk,  con- 
vey it  to  an  artery,  which  renews  the  impulfe,  and  adds  as  a 
heart.  In  a third  let  of  animals,  the  blood  from  the  refpiratory 
organs  is  carried  by  the  veins  to  another  heart ; and  this  leeond 
heart,  united  in  the  fame  capfule  with  the  tirft,  diftrlbutes  the 
blood  by  the  channel  of  its  arteries  to  the  feveral  parts.  In  the 
human  feetus,  and  the  foetus  of  thofe  animals  which  have  two 
hearts,  a part  of  the  blood,  without  taking  the  paffage  through 
the  lungs,  proceeds  direftly  frem  auricle  to  auricle.  In  amphi- 
bious animals,  the  auricular  paffage  continues  open  during 
their  life,  and  is  employed,  when  the  breathing  ceafes,  under 
the  water.  In  many  inlefts,  a number  of  hearts,  or  expanfions 
which  anfwer  the  purpofe  of  hearts,  are  placed  at  intervals  on 
the  circulating  courfe;  and  each  renews  the  impulfe  of  the 
former  where  the  momentum  of  the  blood  fails.  In  the  Sepia 
Loligo  the  two  feparate  parts  of  the  gills  are  each  fupplied  by  a 
heart  of  its  own  : the  blood  from  both  is  collefted  into  one; 
which,  by  two  arteries  opening  at  two  different  parts,  fend  it  at 
once  to  the  oppofite  extremities.  In  numbers  of  animals,  the 
heart,  like  the  llomach,  is  in  the  extremity  oppofite  to  the 
head. 

After  the  difeovery  of  the  circulation,  the  mod  interefling 
objeft  with  anatomifts  was  to  dcmonltratc  it  in  a clear,  fatif- 
faftory,  and  eafy  manner.  Harvey,  to  fhow  it  with  every  ad- 
vantage that  he  could  think  of,  was  obliged  to  open  animals 


alive  : but  whether  the  animals  were  dead  or  alive,  the  larger 
branches  of  the  veins  and  arteries  were  only  to  be  fecn,  and  even 
thefe  but  in  certain  cafes,  when  they  happened  occaiionally  to 
be  full  of  blood.  That  admirable  method,  which  is  now  ob- 
ferved  in  demonftrating  the  courfe  of  the  circulation,  we  owe  to 
the  great  anatomifts  of  Holland  who  flourifhed  in  the  latl  cen- 
tury. About  1664,  Regnier  de  Graaf  invented  the  fyringe, 
which  is  now  ufed;  ami,  accompanied  with  a print,  publilhed 
an  account  of  it  in  1669.  His  injeftion  was  ufually  a thin 
fluid  of  a blue,  green  or  fome  other  colour  ; this  injection  tran- 
fuded  through  the  vcffels,  allowed  them  to  collapfe  by  its  ge- 
neral diffution,  and  broke  out  through  the  tirft  opening  that 
happened  in  its  way.  A fluid  which  hardened  after  being  in- 
jefted,  and  which  preferved  the  vefl'els  ditlended,  was  a happier 
contrivance.  This  at  firft  was  either  melted  tallow  or  wax,  of 
a colour  fuiting  the  tafte  of  the  anatomift.  So  early  as  the 
year  1667,  the  celebrated  Swammerdam  injefted-  the  veffeli 
running  on  the  uterus  with  ceraceous  matter ; and,  jealous 
left  another  fhould  claim  the  merit  of  fuch  an  invention,  he 
tranfmitted  preparations,  accompanied  with  plates,  and  with  a 
full  account  of  his  method,  to  the  lloyal  Society  of  London  in 
1672.  Soon  after,  his  friend  Ruyfch  acquired  luch  Ikill  in  the 
art  of  injefting,  that  he  has  not  been  furpafl'ed  by  any  frnce  his 
time.  He  dilcovered  vefl'els  in  many  parts  where  they  were  not 
fuppofed  to  have  had  an  exillence;  and,  contrary  to  the  opi- 
nion of  the  great  Malpighi,  he  fhowed  that  even  many  of  the 
glands  were  entirely  valcular;  and  that  what  had  been  fuppofed 
excretory  duft’s,  deriving  their  origin  from  fome  follicle,  were 
.bbt  terminations  of  arteries  continued  : yet  even  Ruyfch  could 
kiot  exhibit  in  all  cafes  the  courfe  of  the  vefl’els  fo  well  as  we  do 
now.  Another  difeovery  was  yet  to  be  made  for  demonftrating 
their  fmall  capillary  branches  running  through  a part.  This 
was  referved  for  the  very  ingenious  Dr.  Nicholls  of  London ; 
who  invented  the  method  of  corroding  the  Helhy  parts  with  a 
menftruum,  and  leaving  the  wax,  as  it  was  moulded  by  the 
vefl'els,  entire. 

From  thefe  refearches,  which  evince  circulation  to  be  a 
funftion  fo  general  among  animals,  fome  are  difpofed  to  think 
it  takes  place  in  all  living  bodies.  But  notwithftanding  the 
fafhionable  language  of  circulating  fluids,  of  veins,  arteries, 
and  even  of  valves,  in  the  vegetable  ltrufture  ; yet  nothing 
performing  the  office  of  a heart,  and  nothing  that  feems  to 
conduft  fluids  in  a circular  courfe,  has  been  found  in  plants. 
In  the  vegetable  kingdom,  the  chyle  is  diftributed  to  all  the 
parts  from  the  numerous  veflels  which  convey  the  fap  ; and 
thefe  vefl’els,  being  fitted  by  their  ltrufture  to  carry  the  fap 
either  downwards  or  upwards,  from  the  branches  to  the  roots, 
or  from  the  roots  to  the  branches,  is  the  reafon  why  plants  in- 
verted in  the  ground  will  fend  forth  roots  from  the  place  of 
their  branches,  and  fend  forth  branches  from  the  place  of  their 
roots.  Even  a fimilar  dillribution  of  the  chyle  takes  place  in 
fome  animals.  In  the  human  taenia,  in  the  fafciola  hepatica 
of  Iheep,  and  iri  mod  polypes,  the  chyle,  without  a circulating 
fyftem,  is  conveyed  direftly  to  the  different  parts  from  the  ali- 
mentary canal.  The  talle  for  circulation  may  at  laft  fubfide. 
Till  the  bufmefs  of  absorption  from  the  intellines  was,  of  late, 
fully  fecured  to  the  laftcals,  we  were  wont  to  have  alfo  learned 
differtations  upon  a circular  motion  of  the  bile.  The  jaunt 
which  it  took  was  not  very  cleanly  ; but  it  was  focial  : it  went 
with  the  fames  down  the  inteftines,  and  returned  with  the 
blood  in  the  meferaic  veins. 

Bcfides  the  circulation,  anothcr.circumftance  refpefting  the 


was  lets  immediately  in  view,  he  lays  that  “ Dr.  Harvey,  as  appears  by  his  writings,  was  certainly  a lirft-rate  genius  for  fagacity 
and  application  ; and  his  name  is  defervedly  immortal  on  account  of  the  many  oblervations  and  improvements  he  made  in  ana- 
tomy and  phyliology.”  Dr.  Hunter  s Firjl  Introductory  Led  tire. 
k Wc  never  exclude  the  aftion  of  the  arteries. 
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blood,  which  fomctimes  has  engaged  the  thoughts  of  phyfio- 
logifts,  is  the  colour  which  it  has  in-  mod  animals.  The  late 
Mr.  Hewfon  was  of  opinion,  that  the  lymphatics,  with  the 
fpleen  * and  the  thymus,  contributed  greatly  to  the  formation 
of  the  red  globules.  He  was  feemingly  led  to  entertain  this 
opinion  from  that  attention  to  the  lymphatics  which  made  him 
aferibe  much  to  their  power,  and  from  feeing  red  particles  in 
the  abforbents  which  life  from  the  f picnic  and  the  thymic 
gland.  His  reafoning,  however,  though  very  ingenious,  is 
not  conclufive.  The  celebrated  Nuck,  who  had  often  ob- 
ferved  a reddifli  fluid  in  the  lymphatics,  allures  us,  without 
any  hypothcGs,  that  fucli  an  appearance  was  always  pretemai 
tural;  and  was  either  occafioned  by  a fcarcity  of  lymph,  or 
by  fome  irregular  and  too  much  accelerated  motion  of  the 
blood  f. 

It  is  well  knotvn  that  the  blood  receives  its  vermilion  colour 
in  pafllng  through  the  lungs  ; that  animals  with  lungs  have 
the  blood  redder  than  thofe  which  are  feemingly  without  that 
organ  ; and  that  the  colour,  a3  well  as  the  heat,  is  in  propor- 
tion to  the  extent  and  perfection  of  the  lungs.  It  has  alfo 
been  obferved,  that  oxygenous  gas  is  abforbed  in  refpiration  ; 
and  been  proved  by  experiment,  that  the  red  globules  of  the 
blood,  and  the  red  only,  contain  iron.  It  thence  would  ap- 
pear, that  the  colour  is  owing  to  iion  calcined  by  the  pure  air, 
and  reduced  to  the  hate  of  a red  oxyd.  From  this  manner  of 
conceiving  the  phenomena,  fays  Chaptal,  we  may  perceive 
why  animal  fubftances  are  fo  advantageous  in  affilling  and  fa- 
cilitating the  red  dye  if. 

A great  variety  of  experiments  have  Ihown  how  much  the 
colour  and  confidence  of  the  blood  is  altered  by  the  mere  ac- 
tion of  the  velfels  ; and  this  difeovery  has  enabled  us  to  con- 
jecture, with  more  certainty  than  we  did  formerly,  why  in 
infants  and  phlegmatic  peilons  the  blood  is  paler,  in  the  cho- 
leric more  yellow,  and,  in  the  fanguine,  of  vermilion  red. 
It  explains  likevvife,  in  fome.  meafure,  why  the  blood  varies  in 
the  fame  individual,  not  only  with  regard  to  the  hate  of  health, 
but  likewife  at  the  fame  inllant  ; and  why  the  blood  which 


circulates  through  the  veins  has  not  the  fame  intenfity  of  co- 
lour, nor  the  fame  confidence,  as  that  of  the  arteries  ; and 
why  the  blood  which  flows  through  the  organs  of  the  bread, 
differs  from  that  which  paftes  languidly  through  the  vifeera  of 
the  lower  belly.  This  power  of  the  vcffels  over  the  blood  will 
bring  us  alfo  to  the  true  caufe  why  the  veffels  vary  in  the  den- 
flty  of  their  coats  and  in  their  diameters  ; why  they  are  fome- 
times  convoluted  in  a gland  ; why  they  fomctimes  depofit  their 
contents  in  a follicle;  why  they  are  fometimes  of  a fpiral 
form  ; why  the  branches  hrike  off  at  various  angles  ; why  they 
are  varioufly  anahomoied  ; why  they  fometimes  carry  the 
blood  with  difpatch,  and  fometimes  flowly,  through  a thou- 
fand  windings.  By  thofe  means  their  aftion  is  varied,  and 
the  blood  prepared  in  numerous  ways  to  anfwer  the  ends  of 
nutrition  and  fecretion. 

Sect.  V.  Nutrition. 

Nutrition  is  the  funClion  which  aflimilates  the  food  in 
the  feveral  parts,  and  which  flnifhes  the  procefs  already  begun 
in  the  ftomach,  in  the  lungs,  and  the  vafcular  fyflems.  In 
perfeCI  animals  fome  of  the  llages  of  this  procefs  are  diftinCUy 
marked.  The  chyle,  which  has  fome  refemblance  to  milk,  is 
the  work  of  the  alimentary  canal : it  undergoes  fome  new 
changes  by  the  adlion  of  the  lafteals,  and  of  their  glands 
when  they  exift.  In  the  courfe  of  circulation  it  paffes  along 
the  refpiratory  organs,  and  is  mixed  with  oxygen  or  fome  „ 
other  gas  : by  this  mixture,  the  confequent  heat,  and  the  ac- 
tion of  the  veffels,  it  is  turned  into  blood.  The  blood,  when 
examined,  fpontaneoufly  feparates  into  three  parts  ; an  albu- 
minous part  or  a ferum,  acoagulable  lymph  §,  and  red  globules. 
The  two  fir  ft  are  analogous  to  the  white  parts  of  an  egg,  by 
which  the  chick  in  ovo  is  nouriftied  ; the  globules  have  fome 
refemblance  to  the  yolk,  which  ferves  afteiwards  as  food  to 
the  chick  in  the  more  advanced  period  of  life.  The  three 
parts  contain  each  a variety  of  principles  which  are  originally 
compofed  of  gafes  : thefe  principles,  conveyed  through  vef- 
fels of  various  forms,  of  various  diagonals,  and  with  various 


* Before  we  can  expedl  to  arrive  at  a proper  knowledge  of  the  fpleen,  we  have  firfl  to  examine  its  form,  its  proportion,  its 
fituation,  its  numbers,  and  its  different  circumflances  in  different  animals  ; and  as  yet  this  has  been  done  only  in  a few  cafes. 
The  gentlemen  of  the  French  Academy  found,  that  in  the  detnoifelle  it  was  like  the  liver,  in  the  bollard  like  the  kidney  of  a 
quadruped,  in  the  chamois  round  and  flat,  in  the  lynx  narrow  and  long,  in  fome  animals  proportionally  large,  in  others  pro- 
portionally fmall ; that  in  the  gazella  it  was  joined  immediately  to  the  ftomach,  without  a vas  breve  ; that  in  the  caftor,  again, 
it  was  attached  to  the  left  fide  of  the  ftomach  by  eight  veins  and  arteries,  and  as  many  vafa  brevia ; that  in  the  otter  it  was 
faftened  to  the  cpipiploon,  in  the  Canada  flag  to  the  great  ventricle;  and  they  found  that  in  the  porcupine  and  fea-fox  it  was 
double.  Since  their  time  Dr.  Monro  has  obterved  two  large  fpleens,  one  attached- to  the  fmall  and  the  other  to  the  large  cur- 
vature of  the  ftomach  of  the  fqualus  fquatina  or  angei-fifh,  whofe  blood  contains  few  red  particles  ; and  the  fame  eminent  phy- 
fiologift  found  in  a fturgeon  no  fewer  than  feven,  one  of  the  fize  of  a dried  horfe-bean,,  and.  the  reft,  about  the  bulk  of  a dried 
garden-pea.  , 

f Interim  non  diffiteor  vafa  ilia  lymphatica  lympham  fubinde  vehere  rubicundo  colore  tinftam,  loturae  carnis  ad  inftar  fe  ha- 
bentem.  Hoc  autem  nunquam  contingit  in  ftatu  naturali,  verum  port  nimium  et  irregularem  fanguinis  motum.  Vel  in  quibus 
humidum  (ob  defedftum  alimenti)  deficit,  qua  occafione  plerique  humores  vitiantur,  et  colore  preternaturali  tinguntur.  Qmd 
mirum  itaque  hifee  in  cafibus  et  lympham  reddi  fanguineam  ? Jldenographia,  cap.  5.  » 

J Chaptal' s Chemijlry  on  the  Properties  of  the  Blood.  The  phy  fiologiils  of  lalt  century  accounted  fur  the  red  colour  in  an- 
other way.  Rubedo  fanguinis  (fays  Verheyen)  pro  roagna  parte  procedere  videtur  ab  alimentouun  particulis.falinis  ac  fulphu- 
reis  feu  oleofis  exaltatis.  Cujus  non  leve  indicium  eft,  quod  lixivium  ex  cineribus  vulgavi  mode  paratum  notabiliter  rubcat,  in 
quo,  piaster  aquam,  vix  aliud  quam  fal  et  fulphur  reperibile  eft  : — ct  lac  (quod  fulphure  abundare  probat  butyti  inllamnnabilitas), 
fi  coquatur  cum  fale  lixiviofo,  colorem  plane  fanguineum  contrahat  ; quod  fimiliter  decoftum  ex  aqua,  fulphure  vulgari,  et  fale 
tartari  ad  confetftioucm  ladlis  fulphur  is  paratum  rubefcat ; quod  ccrc.vifia  et  qusedain  alia  diuturniori  codtione  ruborem  x contra- 
hentia,  iifdcm  principiis  fcateant,  &c. 

Ad  intenfiorern  fanguinis  rubedintm  multum  quoque  contribuunt  particulae  nitrofae,  qua>  hcneficio  refpirationis  ex  acre  in 
fanguinis  maffam  jugitcr  tranfmittuntur  : liquidcm  color  ille  coccineus  magifque  .fplendens  quopaffim  fanguis  avteiiofus  a venofo 
diflinguitur,  in  pulmonibus  jugiter  alitur  ac  renovatur. 

Rubcdinem  autem  hoc  mode  facile  excitari  poffe  amplius  confirmatur  ex  eo,  quod  vitrum,  etiam  centum  lihrarum  capax  per 
unicam  Uftciam  fpiritus  nitri  rarefadti,  ornnino  repletum  appareat  materia  rubefeente.  Verheyen  d(. Sannifcatitme. — Verheyen 
ufes  the  word  fulphur  for  any  inflammable  fubllance. 

$ Senaq  was  the  firft  who  difeovered  this  lymph. 
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degrees  of  motion  and  of  heat,  and  all  along  varying  as  they  of  nutrition  it  was  obferved,  that  all  parts  fecretc  for  them- 
pafs,  arrive  at  laft  on  the  confines  of  the  parts  which  are  wrapt  felves  ; and  that  fome  few,  as  the  lungs,  the  ftomach,  the  vcf- 
up  in  a cellular  tifTue  or  fome  other  membrane.  The  tiffue  or  fels,  and  the  nerves,  officiate  befides  for  the  general  ufe  of  the 
membrane  gives  a new  change  ; the  parts  nourifhed  perform  whole  fyftem.  If  all  the  ingefta  were  to  remain  and  to  be  af* 
the  office  of  fecreting  organs  ; and  as' the  aftion  of  the  veflels  ftmilated,  the  body  would  go  on  continually  increafing.  But 
is  varied  according  to  the  place  to  which  they  are  tending  and  living  bodies  are  conftantly  in  a (late  of  walte  and  repair.  In 
the  parts  which  they  enter,  we  partly  fee  the  manner  in  which  mod  animals  part  of  the  ingefta  is  carried  off  by  evacuation, 
bone,  tmtfcle,  cartilage,  and  nerve,  are  all  fecreted  from  a without  having  entered  the  mouths  of  the  abforbents ; part, 
common  mafs.  which  enters  the  abforbents  and  veins,  is  thrown  off  by  exhal- 

In  Worms-  and  polypes,  the  fun&ion  of  nutrition  is  after  ing  arteries  or  the  urinary  paffage  : and  experiments  with  mad- 
digeftion  carried  on  almoft  entirely  by  the  cellular  tilTue  ; and  der  prove  that  the  lymphatics,  befides  originating  from  all  the 
in  plants  by  a tiffue  cellular  and  veficular.  In  all  living  bodies  cavities  and  carrying  back  the  lubricating  fluids,  do  enter  the 
the  cellular  tiffue,  befides  giving  a form  to  the  parts,  and  be-  fubllance  of  the  hardeft  hones,  and  convey  particles  that  had 
fides  preventing  fri&ion  and  cohtfion,  certainly  performs  fome  been  affimilated  back  into  the  blood. 

important  office.  Many  have  thought  it  the  organ  of  nutri-  This  office  has  not  been  generally  aferibed  to  the  abforbents ; 
tion  ; and  it  furely  is  one  of  the  oigans  employed  in  aflifting  nor  has  it  been  very  generally  fuppofed  that  the  blood  receives 
tq  affimilate  the  nutritious  fluid.  But  it  fhould  be  rtmem-  the  excrementitious  matters  of  tiie  fyfltm,  and  that  one  inten- 
bered,  that  all  the  parts  of  the  living  body  are  affimilating  tion  of  the  circulation  was  either  to  return  them  for  re-affimi* 
organs  ; that  each  part  affimilates  for  itfelf ; and  that  the  fto-  lation,  or  to  difeharge  them  by  exhaling  veffils  or  by  the  kid- 
macli,  the  refpiratory  organs,  the  veflels,  and  nerves  where  neys.  Decayed  parts,  however,  are  difeovered  in  the  faeces 
they  exift,  are  affiftant  to  the  whole,  and  to  one  another.  evacuated  by  the  inieftines,  in  the  clouds,  the  fediment,  and 

It  is  lingular  how  any  fhould  have  imagined  that  the  nerves  colour  of  the  Urine,  and  by  thefmell  of  the  perfpirable  matter, 
are  peculiarly  the  organs  of  nutrition,  or  that  growth  fhould  The  two  laft,  on  certain  occafions,  and  for  fome  time,  have 
be  owing  to  the  addition  of  fome  organic  and  vivifying  parti-  often  fupplied  the  place  of  one  another  ; and  all  the  three,  the 
cles  pre-exifting  in  the  food.  Thefe  phyfiologifts  have  not  faeces,  the  urine,  and  perfpirable  matter,  we  have  reafon  to  be- 
demonftrated  the  exiftence  of  nerves  in  all  living  bodies ; and  lieve,  are  remarkably  dillinguiflitd  by  two  kinds  of  odour  ; the 
thefe  organic  and  vivifying  particles  have  as  yet  been  difeo-  one  peculiar  to  the  whole  fpecits,  the  other  peculiar  to  the 
vered  but  in  their  fancy.  Dr.  Monro  has  condefcended  to  individual.  By  the  perfpirable  matter  which  adheres  to  the 
prove;  that  the  limb  of  a frog  can  live  and  be  nourifhed,  and  ground,  and  of  which  the  odour  is  difFufed  by  moifture,  the 
its  wounds  heal,  without  any  nerves:  and  Mr  Hunter  has  given  dog  not  only  diftinguiflies  a man  from  any  other  animal,  but  is 
many  irftances  of  a living  and  nutritious  power  in  the  blood,  able  to  trace  his  matter  through  a crowd. 

Jn  plants  and  animals,  the  affimilating  power  has  always  The  natural  evacuations  of  plants,  and  of  fome  few  animals 
certain  limits  preferibed  to  it  : its  influence  is  very  generally  which  feed  by  abforbents,  are  all  by  perfpfration  or  exhaling 
confined  to  the  fort  of  food  congenial  to  the  fpecies  ; and  its  veflels.  The  urine  in  quadrupeds  is  before  emiffion  collected 
ftrength  is  varied  according  to  circumftances,  as  the  age,  the  in  a veficle,  and  thence  carried  off  by  the  genital  organ.  In 
habits,  and  the  ftate  of  health.  Thofe  which  are  young  affi-  birds,  and  in  a number  of  flfhes,  the  ureters  empty  themfelves 
inflate  fatter  than  thofe  which  are  old  ; and  one  fpecies,  which  into  the  redlum  and  their  contents  are  evacuated  with  the  faeces, 
may  partly  be  owing  to  the  nature  of  their  food,  will  afiimi-  Befides  being  ufed  to  denote  the  function,  the  word  fecretion 
late  much  fatter  than  another.  Certain  worms  that  feed  on  is  fometimes  employed  for  the  matters  fecreted.  In  this  fenfe 
animal  and  vegetable  fubftances  will,  in  24  hours  after  their  there  are  various  fecretions.  Befides  the  faeces,  the  urine,  and 
cfcape  from  the  eg g,  become  not  only  double  their  former  the  fweat,  and  the  vapour  from  the  lungs,  which  are  excre- 
fize,  but  will  weigh,  according  to  Redi,  from  155  to  210  mentitious,  there  are  fecretions  which  anfvver  ufeful  purpofes 
limes  more  than  before.  Mott  oils  are  of  very  difficult  affimi-  in  the  fyftem.  Of  thefe  the  moll  important  and  general  are 
lation;  and  thofe  which  are  effential  will  often  refill  the  long  the  bile,  the  faliva,  the  gaftric  juice,  and  the  pancreatic, 
continued  and  the  varied  'action  of  the  living  organs  ; will  which  affift  in  digeftion  ; the  lymph  and  the  fat,  whieh  lubri- 
mingle  with  the  parts,  and,  undecompounded,  communicate  cate  the  parts  ; the  mucus,  which  protects  them  from  acrid 
their  flavour.  fubftances  ; the  nervous  fluid,  which  forms  a very  confpicuous 

An  affimilating  power  is  not  peculiar  to  living  bodies  ; it  is  link  between  body  and  mind  ; the  feminal  fluid,  employed  in 
obferved  in  ferments  and  contagion,  and  is  fo  obvious  with  generation  to  propagate  the  fpecies  ; and  the  lacteal,  intended 
refpeft  to  flame  which  is  neither  living  nor  organized,  that  for  fome  while  to  fupport  the  young  after  they  emerge  from 
whole  nations  who  have  feen  it  feeding  on  inflammable  fub-  the  foetal  ftate. 

fiances,  have  been  difpofed  to  think  it  was  animated,  to  call  The  faliva  is  a fluid  that  mixes  with  the  food  in  the  time  of 
it  the  principle  of  life  itfelf,  and  to  pay  it  a kind  of  religious  maftication.  In  man  it  is  fecreted  from  the  parotid,  the  fnb- 
homage  as  the  proper  emblem  of  that  Being  by  whom  the  lingual,  and  fubmaxillary  glands  * ; it  is  watery  and  fomewhat 
whole  univerfe  is  upheld.  vifeid  ; it  is  found  to  retard  and  moderate  fermentation  : it 

In  living  bodies  nutrition  is  only  a fpecies  of  fecretion.  has  fometimes  a tendency  to  form  calculi  like  the  urine.  By 

thefe  concretions  it  incrufts  the  teeth  and  fometimes  obftrC6ls 
Sect.  VI.  Secretion  the  falivary  dudls.  It  is  the  feat  of  the  rabies  canina. 

Is  a funftion  in  which  a part  is  feparated  from  the  whole,  Upon  fiift  examination  the  gaftric  liquor  feems  to  po  fiefs  a 
and  generally  with  fome  change  of  its  qualities.  In  the  cafe  folvent  power  upon  animal  and  vegetable  fubftances,  without 

* Thefe  glands  are  very  rarely  met  with  in  birds.  It  is  mentioned  as  a lingular  circumftance,  in  the  demoifclle  of  Numidia, 
that,  “ in  the  lower  beak,  on  both  fides  of  the  tongue,  under  the  inward  tunicle  of  the  mouth,  there  were  found  two  glandu- 
lous  bodies,  whence  proceeded  feveral  lymphedufts  which  opened  into  the  mouth,  and  there  difeharged,  being  fqueezed,  a 
white  and  vifeous  humour.  There  were  two  of  them  towards  the  upper  part  a great  deal  bigger  than  the  others.  1 he  tongue 
was  flefliy  at  top  and  cartilaginous  underneath,  as  in  hens. 

“ The  tunicle  of  the  palate  was  rough,  with  a great  number  of  little  nipple's  and  of  hard  and  membranous  points.  It  like— 
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joy  great  preference  of  affinity.  The  reafon  is,  it  varies  ac- 
cording to  the  nature  of  the  aliment ; “ it  is  fometimes  acid, 
fometimes  infipid.  Brugnatelli  has  found  (fays  Chaptal)  in 
the  galtric  juice  of  carnivorous  birds  and  fome  others  a difen- 
gaged  acid,  a refin,  and  an  animal  fubftance,  united  with  a 
i'mair  quantity  of  common  fait.  The  gaflric  juice  of  ruminat- 
ing animals  contains  ammoniac,  an  extractive  animal  fubitance, 
and  common  fait.  In  our  time  the  phofphoric  acid  has  been 
found  dilengaged  in- the  galtric  juice”  ol  the  graminivorous 
kinds. 

“ The  bile  fecreted  by  the  liver  is  glutinous  or  imperfe£tl.y 
fluid  like  oil,  of  a very  bitter  talle,  a green  colour  inclining 
to  yellow,  and  froths  by  agitation  like  the  folution  of  foap. 
Its  conftituent  principles  are  water,  a fpiritus  reftor,  a coagu- 
lable  lymph,  a refinous  oil,  and  foda.  The  refinous  part  dif- 
fers from  vegetable  refins,  becaufe  tliefe  do  not  form  a foap 
with  fixed  alkalis,  becaufe  they  are  more  acrid  and  inflamma- 
ble, and  becaufe  the  animal  refin  melts  at  tire  temperature  of 
40  degrees,  ar:d  acquires  a fluidity  fimilar  to  that  of  fat. 
From  fat  it  differs  in  not  being  foluble  in  cold  alcohol,  in 
which  refpedt  it  approaches  to  fpermaceti,  which  alcohol 
cannot  diftolve  without  heat. 

Bile,  like  other  foaps,  removes  fpots  of  oil  from  thofe  fub- 
flances  to  which  they  are  adherent  ; when  its  paffages  are  ob- 
ftrudted,  the  motion-of  the  inteffines  becomes  languid.  It  is 
neither  alkaline  nor  highly  putrefeent.  In  putrefaCtion  it  yields 
fomething  of  a mufky  odour  ; the  fofill  alkali  precipitates  from 
it  a green  fediment  ; and  with  diftilled  vinegar  it  produces  a 
mixture  neither  acrid  nor  fweet.  Like  faliva  and  urine,  it  ha3 
a tendency  to  form  concretions  which  are  called  biliary  calculi 
ox  gaH-f ones.  They  are  fometimes  found  of  an  irregular  tex- 
ture, of  a brown,  black,  yellowifh,  or  green ifh  colour.  They 
fometimes  coniift  of  tranlparent  cryftalline  lam.inae,  like  mica 
or  talc,  and  are  fometimes  radiated  ftom  the  centre  to  the  cir- 
cumference. They  are  always  inflammable,  of  a more  folid 
confidence  than  the  generality  of  animal  oils,  and  refemble 
fpermaceti  both  in  their  folidity  and  cryftallization  ; they  are 
foluble  in  ardent  fpirit  when  aflifted  by  a moderate  heat  : the 
warm  folution,  when  filtered,  depofits  by  cooling  a number  of 
laminated  white  brilliant  cryftals,  fuch  as  Poulletier  de  la  Salle 
found  in  the  bile,  and  which  have  been  compared  to  the  fait  of 
benzoin,  the  concrete  acid  of  borax,  and  to  fpermaceti.  Many 
of  their  characters  indicate  that  they  are  a fubftance  of  the 
fame  nature  with  the  laft  mentioned.  Fourcroy  found  that 
the  fubftance  of  which  thefe  cryftals  are  compofed  exifts  not 
only  in  the  cryftallifed  gall-ftones  or  bile  ; he  obftrved  it  to  a 
very  confiderable  degree  in  a human  liver  which  had  been  ex- 
pofed  to  the  air  for  levcral  years,  and  had  loft  its  volatile  parts 
by  putrefaction.  He  detected  it  alfo  in  a faponaceous  form  >n 
bodies  which  had  been  many  years  buried  under  ground  ; and 
lately  Dr.  Pearfon  of  London  has  artificially  converted  the 
mufcular  fibre  into  a fubftance  of  a fimilar  kind,  highly  inflam- 
mable, and  refembling  fpermaceti  *. 


The  pancreatic  juice  refembles  the  faliva,  and  was  examined 
in  the  laft  century,  with  a good  deal  of  care,  by  De  Graaf  and 
Swammerdam.  It  has  often  been  obferved  forming  ftony  con- 
cretions f. 

The  lymph  confifts  chiefly  of  water  ; but,  like  the  ferous 
part  of  the  blood,  contains  a fubftance  which  is  coagulable  by 
heat,  by  acids,  and  by  fpirit  of  wine.  It  is  found  in  the  cel- 
lular membrane,  in  the  ventricles  of  the  brain,' in  the  pericar- 
dium, on  the  furface  of  the  pleura,  in  the  abdomen,  in  the  burke 
mucofae,  and  in  the  joints  under  the  name  of fyuovia,  where 
it  has  more  than  an  ordinary  degree  of  vifeidity,  and  of  the  lu- 
bricating quality.  Sometimes,  when  it  ftagnates  in  the  flreaths 
of  the  tendons  and  burfte  mucofae,  it  acquires  a thicknefs,  and 
forms  indolent  tranfparent  tumours,  which  become  at  laft  ge- 
latinous. It  is  fecreted  chiefly  by  arteries. 

Animal  fat  is  a fubftance  of  a nature  fimilar  to  thofe  oils 
which  are  called  fat,  in  the  vegetable  kingdom.  Its  colour  is 
ufually  white,  fometimes  yellow,  and  its  tafte  infipid.  Its  con- 
fillence  is  various  in  different  animals.  In  cetaceous  animals 
and  fillies  it  is  nearly  fluid:  in  carnivorous  animals  more  fluid 
than  in  the  frugivorous  : in  birds,  finer,  fweeter,  and  more 
unCtuous,  and  generally  lefs  folid  than  in  quadrupeds.  In  the 
fame  animal  it  is  more  folid  near  the  kidneys  and  under  tlx* 
flein  than  in  the  vicinity  of  the  moveable  vifeera,  As  the  ani- 
mal grows  old  it  becomes  yellower  and  more  folid  ; and  iq 
mod  animals  is  more  copious  in  winter  than  in  fummer.  In 
man  and  fome  other  animals,  it  is  collected  in  particular  foil i- 
cles  of  the  cellular  membrane,  accumulated  in  great  quantities 
in  the  groin,  in  the  axilla,  in  the  epipiploon  arpund  the  kid-a 
neys  and  around  the  Hood-veffels : it  is  likewife  fecreted  r n 
the  furtace  of  the  flein,  which  it  protects  from  acrid  fubftance:  t 
and  where  it  fometimes  concretes,  often  from  a want  of  clean- 
.lmefs,  in  the  form  of  fmall  worms.  In  cetaceous  animals  and 
fifties  it  is  generally  difpofed  in  certain  refervoirs,  fuch  as  the 
cavity  of  the  cranium  and  the  vertebras  ; in  fome  it  is  chiefly 
confined  to  the  liver  ; in  ferpents,  infeCts  and  worms,  to  the  vif- 
eera of  the  lower  belly,  where  it  is  difpofed  in  fmall  lumps,  and 
only  a fmall  quantity  found  on  the  mufcles  and  under  the  Ikin; 
in  frogs  it  is  collected  in  certain  bags  which  diverge,  as  it  were, 
from  a comaion  trunk,  and  feem  like  appendages  to  the  ova- 
ria  and  teftes.  In  many  places  it  feems'  to  be  fecreted  by  or- 
ganic pores,  and  under  the  furface  of  the  flrin  by  glands.  It 
is  accumulated  from  a diminution  of  per fpiration,  from  the  na- 
ture of  the  aliments,  from  morbid  affeCtion,  and  from  idiofyn- 
crafy.  It  is  of  the  fame  nature'as  the  fixed  oil  of  plants  ; and 
Lorry  has  found  a very  ftriking  analogy  between  it  and  the 
bile. 

It  is  a bad  conductor  of  heat,  and  preferves  the  warmth  of 
thofe  regions  where  it  is  iituated.  It  is  more  adfxfivt  and  lefs 
apt  to  evaporate  than  water,  and  is  therefore  a better  lubricating 
fluid.  When  reabforbed,  it  counteracts  the  falinc  impregna- 
tion if  too  copious ; and  its  nut  ritive  power  is  as  three  to  oqe 
when  compared  to  that  of  the  mufcular  fibre.  Thefe  proper 


wife  included  a glandulous  body,  which  (hot  forth  two- great  dudtufes  opening  into  the  mouth.  There  was  difeovered  a great 
quantity  of  other  lirtle  glands  at  the  fidts  of  the  larynx,  which  had  alfo  fome  lympheduCts.”  Anut.  Defer  ipt.  of  the  Dciuoif.  of 
Num.  by  the  French  Academy. 

* The  means  which  he  ufes  is  digeftion  in  water;  and  the  procefs  fnppofes  a previous  acquaintance  with  what  is  common  and 
what  peculiar  to  thojibre  and  the  fat.  Fie  maintains  that  the  fibre  is  entirely  compofed  of  carbone,  qxygeue,  hydrogene,  and 
azote.  In  a high  temperature  thefe  are  decompofcd,  or  at  leafi  feparated,  without  producing  fat.  But  when  the  fibre  is  kcpjt 
in  water  in  a low  temperature,  the  carbone  unites  with  the  hydrogene  of  the  water,  and  forms  a fat  refembling  fpermaceti,  an<J 
highly  inflammable.  Part  of  the  oxygene,  too,  uniting  with  azote,  forms  the  nitric  acid  ; and  part  of  the  azote  uniting  with 
the  hydrogenc  conftitutcs  ammonia  ; fo  that  three  fubltances  are  thus  formed. 

f De  Graaf  was  of  opinion,  that  calculi  might  be  formed  in  all  glands.  He  had  feen  them  above  twenty  times  in  the  pineal 
gland,  that  was  long  thought  the  relidcnceof  the  foul. — He  fays,  too,  they  occur  move  frequently  in  the  pineal  gland  of  trench- 
men  than  of  Dutchmen;  and  very  pleafantly  afligns  this  reafon,  that  the  volatile  fpirit  of  a Frenchman  requires  m u e baliatl 
tbax  that  of  a Hollander.  De  Succo  Fancrcatieo,  CHp.  7. 
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ties  may  partly  ferve  to  explain  its  ufes  around  the  feveral 
branches  of  the  blood-vefiels  in  thofe  parts  which  require 
warmth,  and  in  thofe  which  are  anywife  expofed  to  motion. 
They  will  likewife  account  for  its  being  more  copious  in  win- 
ter than  in  fummer  * ; and  for  its  being  found  in  great  quan- 
tities in  the  marmot,  the  dormoufe,  in  the  bear,  and  thofe 
animals  in  genci‘l  which  are  conllrained  to  a long  abftinence. 
It  forms  fometimes  flcatomatous  tumours,  and  contains  the 
febaeic  acid,  which  adls  readily  on  lead,  copper,  and  iron. 

The  vegetable  fat  is  contained  chiefly  in  the  fruit  j and  is 
known  by  the  names  of  fat  oil,  fiveei  oil,  and  oil  by  expreffion. 
It  freezes  in  different  degrees  of  heat,  and  varies  according  to 
the  nature  of  the  plant  by  which  it  is  afforded. 

The  mucus  is  more  vifeid  than  the  lymph,  and  is  not  coagu- 
lable  by  tire  or  alcohol.  It  is  mild,  not  difpofed  to  corrup- 
tion, nor  foluble  in  water.  This  feerction  is  performed  by 
glands.  Thefc  glands,  in  the  pulmonary  ph thilis,  fecrete  of- 
ten a mucus  that  refembles  pus,  and  occafions  a fufpicion 
of  ulcers  where  there  are  none.  Mucus  is  found  in  the  nofe, 
through  the  v hole  length  of  the  alimentary  canal  from  the 
mouth  to  the  anus,  in  the  afpera  artevia,  in  the  bronchia,  in  the 
kidneys,  ureters,  bladder,  and  mod  of  all  in  the  urethra.  It 
forms  hard  ftony  concretions  fometimes  in  the  lings. 

The  feminal  fluid  has  been  feldom  the  fubjedl  of  chemical 
analyfis.  It  is  heavier  than  water,  foluble  in  urine,  deliquefces 
in  air  and  with  heat  ; it  hardens  with  the  iixed  alkali,  and  is 
not  coagulable  by  alcohol.  It  contains  a number  of  animal- 
cule •,  and  in  the  fyftem  in  which  it  is  fecreted,  it  affects  the 
patlioHS,  the  manners,  and  the  voice,  the  tafte  of  the  mufcles, 
the  fecretion  of  fat,  and  the  growth  of  the  hair.  In  many 
fifhes  this  fluid  is  contained  in  a fort  of  bags.  In  mofl  animals  it 
is  fecreted  by  glands,  which  are  called  tejle s,  and  is  accumulated 
in  the  vafa  deferentia,  or  where  they  exift  in  the  femmal  ve- 
ficles.  Of  thefe  vcficles  Swammerdam  obferved  long  ago,  that 
in  the  fcorpion  they  were  probably  “ adapted  by  nature  to  le- 
crete  a feminal  matter  different  from  that  fupplied  by  the  tef- 
ticles  j they  are  largely  (he  fays)  fupplied  with  glandules  to 
anfwer  that  purpofe,  and  confifl  of  a confiderably  thick  and 
fpongy  fubftance.”  Mr.  Hunter  fince  has  endeavoured  to  fhow 
that  they  fecrete  a particular  fluid  in  all  animals. 

So  little  are  we  acquainted  with  the  nervous  fluid,  that  fome 
have  doubted  of  its  exiftence.  The  difeovery,  however,  of  Gal- 
vani,  and  the  numerous  experiments  that  have  fince  been  mak- 
ing on  animal  eledlricity,  leave  us  not  without  all  hope  that 
fomething  yet  may  be  known  of  its  properties,  that  will  greatly 
illuflrate  feveral  phenomena  in  the  animal  economy. 

The  ladleal  fecretion  is  generally  confined  to  one  fex,  and  is 
peculiar  to  the  clafs  of  mammalia,  though  fomething  fimilar 
may  perhaps  be  fecreted  in  the  crops  of  pigeons. 

It  would  be  impoflible  here  to  enumerate  or  to  tell  the  ufes 
of  all  the  different  kinds  of  fecretions  in  living  bodies.  We 
cannot  enumerate  all  that  we  know  without  running  into  te- 
dious detail.  The  eflential  oils,  the  camphor,  the  gums,  the 
balfams,  the  refins,  and  many  others,  are  various  fecretions  of 
the  vegetable  kingdom.  Each  fpecies  of  plant  and  animal  has 
generally  fome  peculiar  fecretion  ; and  this  fecVetion  in  the  in- 
dividual has  often  fome  diftinguiftring  quality,  difcoverable  by 
tallc,  by  colour,  or  by  fmell.  Thefc  different  fecretions  have 
likewife  each  their  particular  ufes.  We  know  the  intention 
of  the  oily  juice  with  which  the  bird  drefles  its  feathers,  of 
the  glutinous  fluid  of  the  fifh,  of  the  vifeid  mucilage  of  the 
{nail ; we  fee  the  purpofe  for  which  the  viper  fometimes  em- 


ploys its  virulent  humour,  and  for  which  the  cuttle-fifh  tjc<5le 
its  ink  : but  yet  we  know  only  in  part. 

The  difference  among  the  various  fecretions  of  the  fame  fyf- 
tem feem  principally  owing  to  a difference  of  flimulants,  and 
to  lome  difference  in  the  adlion,  the  form  and  the  irritable 
power  of  the  fecretory  organ.  Pafllons  of  the  mind  very  oftetr 
affedl  the  fecretions  ; and  it  frequently  happens  that  paflion 
and  medicine  affedt  one  fecretory  organ  and  not  another.  It 
is  therefore  probable  that  the  organs  of  fecretion,  and  the 
fmalleft  fibre  is  an  organ  of  this  kind — we  fay,  it  is  probable 
that  the  organs  of  fecretion,  like  the  eye,  the  ear,  and  all  the 
different  organs  of  feufe,  are  each  affedled  in  fome  meafure  by 
peculiar  ftimulants  ; as  the  flomach  by  hunger,  the  fauces  by 
third,  and  the  genital  Organs  by  venereal  orgafmus. 

Fermentative  mixture,  and  fome  original  impregnation  of 
the  organs,  have  alfo  been  brought  to  explain  the  feveral  phe- 
nomena of  fecretion.  We  conclude  with  obferving,  that  how- 
ever much  the  various  fluids  of  living  bodies  may  differ  in  ap- 
pearance, chemical  analyfis  has  generally  reduced  them  to  a 
water,  a gluten,  a faline  impregnation,  and  an  oil. 

Sect.  VII.  Integumalion. 

Ai.l  living  bodies  arefurnifhed  with  one,  two,  or  with  more 
integuments,  which  are  prepared  by  fecretory  organs,  and 
which  are  a defence  againft.  thofe  injuries  to  which  their  fitua- 
tion  is  commonly  expofed.  Of  thefe  integuments,  fome  pre- 
vent the  diflipation  of  the  fluids,  fome  again  refill  acrid  and 
corroiive  fubltances,  fome  are  indigeftible  in  the  flomach,  and 
fome  are  feemingly  incorruptible  in  the  earth.  By  thefe  pro- 
perties they  preferve  feeds  and  the  ova  of  infedls  for  a numher 
of  years,  waiting  the  change  of  foil  or  of  feafon.  They  pro- 
tedt  both  from  the  adlion  of  weak  membranous  ftomachs,  and 
make  thofe  animals  who  choofe  to  fwallow  them  contribute 
likewife  to  their  propagation.  The  gelatinous  fubftance  ejedl- 
ed  by  birds,  and  called  the  tremeUa-noJloc  or  Jlarfall , we  have 
lately  found,  by  numerous  experiments,  to  be  a fubftance  of 
this  kind.  It  is  nothing  elfe  than  the  ovidudls  of  frogs,  which, 
as  the  embryo  in  form  of  an  egg  moves  along  their  winding 
canal,  are  intended  by  nature  to  fecrete  that  tranfparent  and 
vifeid  glaire  which  conftitutes  the  albuminous  part  of  the  ovum, 
and  feeds  and  protedls  the  embryo  in  water  f . ' 

Some  integuments  are  chiefly  ufeful  by  their  ftrength  and 
hardnefs.  The  (hells  of  the  beetle  are  an  excellent  defence  for 
the  membranous  wings  which  the  creature  is  feen  to  pack  up 
in  folds  when  it  inclines  to  creep  into  the  earlh.  The  fhell  of 
the  fnail  lodges  the  inteftines  J when  the  animal  comes  forth 
to  fearch  for  its  food,  and  it  furnifhes  a fafe  retreat  for  the 
body  when  any  danger  is  threatened  from  without.  Some 
animals,  confined  to  their  (hells,  can  open  and  clofe  them  by 
a mufcular  power ; and  fome  fhells,  like  the  feales  obferved  on 
fifhes  and  infedls,  are  difpofed  into  plates,  fo  as  to  be  no  hin- 
drance to  motion.  Several  infedls  which  fpend  apart  of  their 
time  in  the  water  always  compofe  a fhell  for  themftlves  where 
it  is  needful.  The  ufual  materials  are  fand,  draws,  or  mud, 
which  they  cement  by  a vifeid  fecretion.  The  fhells  rtf  molt 
infedls  are  corneous.  Swammerdam  found  that  cretaceous 
fhells  are  compofed  of  layers  of  indurated  membranes,  and  that 
they  are  fometimes  covered  with  a cuticle. 

Some  integuments  are  covered  with  feathers,  fome  with  hair 
or  a thick  down.  Befides  many  other  obvious  ufes  of  thefe 
coverings,  they  ferve  in  general  to  repel  infedls ; and,  being 
but  bad  condudlors  of  heat,  maintain  a genial  and  neccflary 
warmth. 


* The  efficient  caufe  may  be  diminiflied  by  perfpiration.  _ ... 

f We  have  often  inflated  the  ovidudls  of  frogs,  and  dried  them  ; and  afterwards  putting  fmall  pieces  of  them  into  water,  have 
feen  them  fwoln  in  a few  hours  to  a large  flze,  and  forming  the  tremella-nolloc  or  ftarfall. 

\ This  fnail  is  found  in  our  gardens,  and  carries  its  fhell,  including  the  inteftines,  upon  its  back. 
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When  the  integuments  are  covered  with  prickles,  they  repel 
attacks  by  the  ftrength  of  their  points,  or  by  the  venom  which 
they  infufe,  as  the  ftings  of  nettles  and  the  downs  of  fome  in- 
fers and  plants. 

When  they  are  moiftened  with  a vifcid  fecretion,  they  pre- 
ferve  the  neceffary  foftnefs  of  the  parts,  prevent  evaporation, 
lefift  acrimony,  enable  plants  to  deftroy  their  enemies,  and  afiift 
the  fnail  in  performing  its  motions. 

Both  plants  and  animals, but  particularly  the  former, are  often 
protected  by  an  odorous  effluvia- from  their  integuments.  This 
effluvia  is  the  finer  part  of  their  volatile  oil,  always  inflamma- 
ble, and  lb  fubtile,  that  the  continual  emiffion  of  it  from  wood 
or  flowers  does  not  fenfibly  diminifh  their  weight.  To  this 
fragrance  it  is  owing,  that  the  deadly  nightfhade,  the  henbane, 
hounds  tongue,  and  many  others,  are  fecn  on  almoft  every  high 
road  untouched  by  animals.  The  mancinelle-tree  of  the  Well 
Indies  emits  fo  very  dangerous  vapours,  that  the  natives  poifon 
their  arrows  with  its  juices,  and  thofe  have  died  who  have  ven- 
tured to  deep  under  its  fhade.  The  lobelia  longiflora  of  Ame- 
rica produces  a fuffocating  opprcfiion  in  the  bread  of  thofe 
who  rtfpire  in  its  vicinity.  The  return  of  a periodical  diforder 
has  been  attributed  to  the  exhalation  of  the  lhus  toxicoden- 
dron. Every  one  knows,  fays  Chaptal,  the  efleffs  of  mufk 
and  oriental  fatfron  on  certain  perfons.  Ingenhoufz  men- 
tions a young  'ady  whofe  death  was  occafioned  by  the  fmell 
of  lilies;  and  Triller  reports  an  inftance  of  another  who  died 
in  confequence  of  the  fmell  of  violets.  The  ftleftion  of  grades 
by  different  animals  feems  to  be  owing  to  the  manner  in  which 
the  volatile  aroma  affedls  their  fenfes.  Eut  of  all  the  vege- 
table exhalations  known,  thofe  emitted  by  the  bohun-upas, 
or  poifon-  tree  of  Java,  are  the  mod  remarkable.  For  many 
miles  round  no  animal  can  breathe  tire  air,  no  plant  dares 
to  peep  from  the  foil,  the  fifhts  die  in  the  poifoned  dream, 
and  the  birds  that  venture  athwart  the  atmofphere  with  de- 
fpairing  fhrieks  fink  down  liftlefs.  Such  often  is  the  ufe  of 
the  fragrant  oils  in  the  vegetable  economy.  The  fflrubs  and 
trees  that  are  covered  with  thorns  are  in  general  a grateful 
food  to  animals.  They  generoufly  avow  their  manner  of  attack, 
and  fcorn  the  dark  affaifination  by  poifon*. 

The  various  colours  of  the  integuments,  as  well  as  the  aroma, 
is  a fpecies  of  defence.  “ Caterpillars  which  feed  on  leaves 
(fays  Darwin)  are  generally  green ; and  earth-worms  the  co- 
lour of  the  earth  which  they  inhabit.  Butterflies  which  fre- 
quent flowers  arc  coloured  like  them.  Small  birds  which  fre- 
quent hedges  have  greenifh  backs  like  the  leaves,  and  light- 
coloured  bellies  like  the  fky,  and  are  hence  lefs  viiible  to  the 
hawk  who  paffes  under  them  or  over  them.  Thofe  birds 
which  are  much  amongft  flower?,  as  the  goldfinch,  are  furnifh- 
ed  with  vivid  colours.  The  lark,  partridge,  hare,  are  the  co- 
lour of  dry  vegetables,  or  earth  on  which  they  reft ; and  frogs 
vary  their  colour  with  the  mud  of  the  (b  eams  which  they  fre- 
quent *,  and  thofe  which  live  on  trees  are  green.  Fifli  which 
are  generally  fufpended  in  the  water,  and  fwallovvs  which  are 
generally  fufpended  in  the  air,  have  their  backs  the  colour  of 
uie<liftant  ground,  and  their  bellies  of  the  fky.  ’ The  fphinx- 
convolvuli,  or  unicorn-moth,  refembles  in  colour  the  flower  on 
which  it  refts;  and  among  plants,  the  neftary  and  petals  of 
the  ophrys,  and  of  fome  kinds  of  the  delphinium,  refeinble 
both  in  form  and  colour  the  infefts  which  plunder  them,  and 
thus  fometimes  efcape  from  their  enemies  by  having  the  ap- 
pearance of  being  pre-occupied.  From  colour  being  thus  em- 
ployed a6  a defence,  many  animals  vary  their  colours  with 
the  feafons  and  circu  nfiances  ; anti  thole  which  are  of  differ- 


ent colours  in  fummer  according  to  the  places  which  they 
inhabit,  do  all  in  winter  affume  in  common  the  colour  of  the 
fnow. 

But  a change  of  colour  is  not  the  only  change  of  the  inte- 
guments. As  the  outmoft  are  often  infenfible  to  ftimulants, 
and  for  obvious  reafons  poffefs  little  of  the  vital  principle  ; 
in  all  cafes  where  they  cannot  be  enlarged  to  admit  an  addi- 
tional increafe  of  growth,  or  where  they  are  not  furnilhed  with 
neceffary  organs  to  repa’r  thofe  injuries  which  they  may  fuffer 
from  difeafe  or  accident,  the  body  is  endowed  by  nature  with 
a power  to  throw  them  off,  and  to  produce  others  in  their 
Head  f . For  this  reafon,  we  fee  the  tree  calling  annually  its 
exterior  bark,  the  lobfter  his  {hell,  the  bird  his  feathers,  the 
quadruped  his  hair,  and  fometimes  his  horns,  the  ferpent  his 
fkin,  and  man  himfelf  renewing  the  feales  of  the  epidermis. 
Thefe  changes  ufuallv  take  place  oncea-year,  twice  frequently 
with  refpeft  to  ferpents,  and  oftener  in  toads,  who  have  been 
obferved  to  devour  the  lkin  which  they  throw  off.  All  the  in- 
teguments of  ova  and  feeds,  being  wholly  the  produ&ion  of 
parental  organs,  neither  are  nor  can  be  repaired. 

Sect.  VIII.  Irritability 

Is  that  property  of  the  living  fibre  by  which  ft  afts  in  con*- 
fequence  of  ftimulants.  Being  one  of  the  great  caufes  of  mo- 
tion in  living  bodies,  no  property  has  excited  more  wonder, 
been  the  caufe  of  more  error,  or  exhibits  fuch  a number  of 
ftriking  phenomena  to  the  fenfes.  Thefe  effects,  however, 
have  arifen  rather  from  the  nature  of  the  ftimulants  than  froth 
any  thing  myfterious  in  irritability.  Many  of  the  ftimulants 
by  which  this  property  in  bodies  is  difplayed  are  often  invi- 
fible,  unknown,  or  unthought  of ; and  men  being  confcious 
that  a number  of  their  motions  proceed  from  a ftiinulant  that 
is  under  the  direction  of  a mental  power,  they  readily  con- 
clude from  a fort  of  analogy,  that  every  motion  in  plant  and 
infedl  that  feems  to  anfwer  a ufeful  purpofe,  and  is  caufed  by 
fome  invifible  ftimulant,  is  the  confequence  of  mind  directing 
from  within.  They  further  fuppofe  that  irritability  is  in  all 
cafes  the  confequence  of  nerves,  which  are  thofe  organs  which 
nature  has  employed  in  the  animal  kingdom  to  convey  ftimulf 
between  body  and  mind.  Thefe  lingular  conclufions  have  ltd 
to  others  that  are  lefs  admifiible  even  than  themfelves.  It  has 
been  imagined  that  creatures  the  moft  ilupid  poffels  within 
them  a principle  of  mind  that  is  incapable  of  further  improve- 
ment, but  which,  notwithftanding,  is  in  many  refpe&s  fuperior 
to  reafon,  and  a furer  guide  in  whatever  relates  to  felf-prefer- 
vation  or  that  of  the  fpecies  : it  enables  the  animal  to  predidl 
without  forefight,  and  to  a<fl  rationally  without  intelligences 
This  wondrous  principle  has  been  called  inllindl  : and  in  order 
to  account  for  fome  of  the  lingular  phenomena  of  vegetables,, 
a fliare  of  it  lias  gracioufly  been  allowed  to  plants ; which 
having  become  favourites  of  late,  have  been  alfo  prefented  with 
the  privilege  of  fenfation,  permitted  to  fall  in  love,  and  to 
marry,  and  on  fome  occafions  to  exercife  the  faculty  of  vo- 
lition. 

At  thefe  concefiions  the  metaphyfician  will  naturally  fmile. 
He  knows  how  many  impofe  on  themfelves  by  the  mere  found 
of  their  own  words,  as  if  by  calling  the  fnow  black  they  were 
to  difeover  a new  property  ; which  curious  difeovery  would 
turn  out  at  lalt  to  be  only  a grofs  ignorance  of  language,  and 
the  foolifh  mifapplication  of  a fyllable.  He  who  has  ftudiei 
the  philofophy  of  mind,  and  been  accuftomed  to  view  objefts 
through  another  medium  than  the  magic  colourings  of  paffion 
and  of  fancy,  readily  perceives  a fomething  of  abfurdity  in  af* 


» The  fame  is  the  cafe  with  many  fifites  that  live  in  lakes. 

f Several  fmall  animals  in  chang-mg  their  integuments  change  likewffe  the  interior  coat  of  the  alimentary  canal,  which  thef 
void  with  the  fscce3. 


U V H YSIOL  O G V. 


cribing  fuch  wifdom  to  plants  and  infers.  With  refpeft  to 
animals,  thefe  gentlemen  do  not  recollect  that  voluntary  ac- 
tions are  of  two  kinds,  as  they  proceed  from  defign  or  propen- 
fity ; that  in  performing  one  of  thefe  kinds  the  mind  itfelf  has 
an  object  in  view,  and  is  properly  the  fource'  whence  they  ori- 
ginate ; but  that  in  the  other  the  mind  is  merely  a fecondary 
agent,  is  adling  under  the  influence  of  ftimulants,  is  often  not 
awltre  of  the  confequences,  or,  although  aware,  is  often  fo  infa- 
tuated as  not  to  regard  them,  however  fatal.  It  is  generally 
well  known  to  the  naturalift,  that  not  a few  of  thefe  propen- 
sities arile  from  the  form  and  ftvu£lure  of  the  body,  from  the 
manner  in  which  the  optic  nerve  is  affe&ed  by  colours,  the  ol- 
fadlory  by  fmells,  the  guftatoYy  by  tafles,  and  the  auditory  by 
founds ; from  the  different  ways  in  which  the  fauces  are 
affected  by  third,  the  ilomach  by  hunger,  and  the  genital 
parts  by  venereal  orgafmus. 

Belides  thefe  and  other  propenfities  which  operate  as  ftimu- 
lants in  the  fyftem  itfelf,  the  naturalift  has  found  that  light, 
heat,  and  moifture,  in  various  degrees  from  abfolute  darkuefs, 
coldnefs,  and  drynefs,  aft  as  ftimulants  upon  living  bodies : he 
has  experienced  that  eleftricity  is  a general  agent,  that  feveral 
plants  emit  fiaihes  *,  and  that  fume  animals  even  give  ihocks 
reiembling  the  eleftric.  He  has  made  it  probable  that  it  pro- 
duces all  the  wonders  of  cryftallization  ; and  that  the  eanfe  of 
chemical  affinity,  and  of  all  the  phenomena  difplayed  by  the 
magnet,  if  rjot  limply  a modification,  is  at  leaft  akin  to  it. 
In  the  male,  parts  of  plant  and  animal,  he  has  feen  both  the 
fcuid  and  the  pollen  that  give  the  ftimulus  in  generation,  and 
are  accompanied  with  fo  extraordinary  changes  in  the  fyftem. 
He  has  found  that  much  of  the  vegetable  economy,  and  even 
the  funftionof  generation  itfelf,  as  the  development  of  the 
fecundating  powder,  and  its  application  to  the  female  organ, 
is  partly  carried  on  by  wind,  heat,  and  other  fuch  agents.  He 
has  reafon  to  conjefture  that  many  general  agents  in  nature'are 
yet  unknown.  By  the  help  of  chcmiftry,  he  has  found  out 
lately  a conliderable  number  which  are  called  gafes,  which  are 
of  the  very  higheft  importance  in  botli  the  animal  and  vege- 
table economy,  and  which,  like  the  aromas  of  plants,  or  the 
caufes  of  contagion,  produce  their  effefts  without  being  vilible. 
It  is  only,  too,  of  a late  date  that  the  celebrated  profeffor  Gal- 
vani  of  Bologna  has  excited  fo  much  curiolity  through  Eu- 
rope, by  the  difeovery  of  a certain  ftimulus  that  refides  in  the 
nerves,  that  paffes  along  eleftric  conduftors,  and  which  by  a 
certain  application  of  metals  occafions  a vivid  flalh  in  the  eye, 
cenvulfeB  the  body  of  a living  frog,  and  roufes  the  detached 
limbs  into  aftion.  The  change  of  colour  in  the  integuments 
according  to  different  feafons  and  circumftances,  though  it  an- 


frver  a rational  and  ufefijl  purpofe,  proceeds  from  a catife  that 
does  not  feem  to  be  very  well  known.  Even  many  agents  which 
are  not  invisible,  nor  yet  unknown,  exert  their  influence  in  a fe- 
cret  manner,  fo  as  not  to  be  obvious  to  the  fenfes.  It  is  generally- 
known  that  many  lingular  movements  of  plants  are  owing  to 
heat,  many  to  light,  and  feveral  to  moifture.  The  barley-corn 
is  often  obferved  to  creep  on  the  ground  by  mejms  of  its  awn, 
which  dilates  or  contradfs  according  to  tire  different  degrees  of 
moifture.  -The  wild  oat,  employed  as  an  hygrometer,  moves 
through  the  barn,  travels  through  the  fields,  nor  ceales  to  be 
changing  its  fituation  till  its  beard  fall  off,  or  till  it  meet  with 
a foiLwhere  it  conveniently  may  ftrike  root.  Upon  a fimiktr 
principle  of  motion,  the  ingenious  Edgeworth  con  ft  r acted  an 
automaton  which  moved  through  a room-  which  it  inhabited. 

It  is  ealily  conceived  how  thefe  lingular  effefts,  arifing  from 
caufes  that  are  unknown,  invifible,  or  unthought  of,  Ihould  give 
birth  to  the  notions  of  witchcraft  and  of  inftinft,  and  imprefs 
the  fancy  with  an  idea  of  fomething  refembfing  fenfation  and 
volition  in  t he  vegetable  kingdom.  Thefe  agents,  whether 
invifible,  unknown,  or  uutbought  of,  direfted  by  regular  and 
uniform  laws  under  the  great  Author  of  nature,  produce  effects 
that  indicate  prefcience,  wifdom,  and  defign,  and,  cauliug  a 
tranfient  or  permanent  propenfity  in  the  mental  part,  fre- 
quently contioul  by  lefiftlefs  fway  the  finite  minds  that  refide 
in  matter.  Thefe  minds,  in  a living  body,  have  generally  been 
found  accompanied  with  fome  fyftem  of  nerves' and  theft- 
nerves  happening  with  equal  facility.  an\l  promptnefs  to  convey 
ftimuli  from  the  mind  to  the  body  and  the  body  to  the  mind, 
the  great  difficulty  has  been  to  determine  with  refpeft  to  others 
when  the  aftion  proceeds  folely  from  defign,  folely  from  pro- 
penfity, or  from  defign  and  propenfity  together.  The  uniform  ^ 
conduct  of  the  brute  creation  would  feem  to  imply  that  their 
mind  has  little  of  inventive  power  ; that  it  generally  ads 
from  the  impulfe  of  propenfity  ; and  that  its  manners  are 
varied,  not  in  confequence  of  a change  of  lentiments,  but  from 
the  indudion  pf  new  habits,  and  the  application  of  new  fti- 
mulants. 

It  has  been  obferved,  that  in  all  animals  the  vigour  of  mind 
has  fome  relation  to  the  quantity  of  brain,  and  to  the  perfec- 
tion of  its  organization  ; and  that  the  acutenefs  of  the  differ- 
ent fenfes  is  generally  proportioned  to  the  quantity  of  nerve 
bellowed  on  their  organs  -f . Man  has  a greater  proportion  of 
brain  than  any  other  animal  ; but  many  an  animal  has  a much 
greater  proportion  of  nerve  bellowed  on  different  organs  of 
fenfe.  Many  animals  have  therefore  acuter  fenfes  than  man  ; 
but  man  has  a' greater  vigour  of  mind  than  any  other  animal 
on  this  globe. 


* “ In  Sweden  (fays  the  author  of  the  Loves  of  the  Plants)  a very  curious  phenomenon  has  been  obferved  on  certain  flowers 
by  M.  Haggcren,  lecturer  on  natural  philofophy.  One  evening  he  perceived  a faint  flalh  of  light  dart  from  a marigold  : furprifed 
at  fuch  an  uncommon  appearance,  he  refolved  to  examine  it  with  attention  ; and  to  be  allured  that  it  was  no  deception  ot  the 
eye,  he  placed  a man  near  him  with  orders  to  make  a fignal  at  the  moment  when  he  obferved  the  light.  They  both  faw  it  con-- 
ftantly  at  the  fame  moment  ; the  light  was  moll  brilliant  on  marigolds  of  ati  orange  or  flame-colour,  but  fcarcely  yifible  on  pale 
ones  ; the  flalh  was  frequently  feen  on  the  fame  flower  two  or  three  times  in  quick  fuccelfion,  but  more  commonly  at  intervals 
of  feveral  minutes  ; and  when  feveral  flowers  in  the  fame  place  emitted  their  light  together,  it  could  be  oblerved  at  a conliderable 
dillance.  This  phenomenon  was  remarked  in  the  months  of  July  and  Auguft  at  funlet,  and  for  half  an  hour  after  when  the 
atniofpbere  was  clear;  but  after  a rainy  day,  or  when  the  atmofpherc  was  loaded  with  vapours,  nothing  of  it  \Vas  feen.  The 
following  flowt , 9 emitted  fiafhes  more  or  ltfs  vivid  in  this  order  : 'Hie  marigold,  garden  nailurtion,. orange  lily,  Atrican  mari- 
golds fometimes  it  was  alfo  obferved  on  the  funflowers;  but  bright,  yellow,  or  flame  colour  feemed  in  general  neceflary  for  the 
produftion  of  this  light,  for  it  was  never  feen  on  the  flowers  of  any  other  colour.  The  flowers  were  carefully  examined  with 
a microfcope,  without  any  infefts  or  ph.ofphoric  worms  being  found.  M.  Haggeren,  after  liavjng  obferved  the  liafh  from  the 
orange  lily,  the  anthers  of  which  are  a considerable  fpace  diftant  from  the  petals,  found  that  the  light  proceeded  from  the  petals 
only  ; whence  he  concludes,  that  this  eleftric  light  is  caufed  by  the  pollen,  which  in  Hying  off  is  fcattered  upon  the  petals. ” 
(Obferv.  Phyfiques  par  M.  Rozier,  vol.  xxxiii.  p.  in.) — Addition  to  the;  note  o n Tropeeoium,  the  Loves  of  the Pi  ants.  1 lie 
author  of  this  beautiful  poem  fuppofes,  that  the  time  of  the  twilight  is  fometimes  extended  by  different  bodies  emitting  the  light 
which  they  had  abforbed  during  the  day. 

f The  acutenefs  of  the  fenfes  depends  upon  the  rcadiuefs  with  which  their  organs  are  a'ffefted  by  ftimuli.  Ibis  rcadinefs  de- 
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The  brain  of  quadrupeds  is  fomewhat  fimilar  to  that  of 
man,  but  proportionally  fmaller,  and  not  perhaps  fo  well  or- 
ganized. Willis  has  obferved,  that  among  animals  che  llruc- 
turc  of  the  cerebrum  is  more  variable  than  that  of  the  cere- 
bellum ; that  the  former  generally  furnifhes  nerves  to  the  vo- 
luntary mufcles,  and  the  latter  with  the  medulla  oblongata  to 
the  iavoluntary.  Me  has  likewife  remarked,  that  the  round 
prominences,  commonly  called  the  nates  and  tetles,  are  large 
in  the  quadrupeds  which  are  adlive  and  vigorous,  and  In  fome 
meafure  able  to  procure  their  own  fubliftence  at  birth  ; that 
the  tuber  annulare  is  large  in  the  quadrupeds  that  are  dillin- 
guilhed  for  their  lagacity  ; that  wherever  the  tuber  annulare 
is  fmall,  the  prominences  at  e large,  and  wherever  it  is  large 
the  prominences  are  fmall.  From  thefe  obfervations  he  has 
concluded  that  the  tuber  annulare  is  the  feat  of  genius,  and 
the  round  prominences  the  feat  of  what  has  been  called  in- 
ftindt *  *. 

The  brain  of  birds  is  feemingly  the  reverfe  of  the  human 
brain  ; the  cortical  fubftance  is  the  interior,  and  the  ventricles 
are  fituated  in  the  white  part  on  the  outfide.  In  the  brain  of 
the  bird  there  are  no  circumvolutions  like  the  inteftines,  no 
fornix,  corpus  callofum,  nor  corpora  ftriata. 

The  brain  of  fifhes  is  in  many  refpefts  fimilar  in  its  ftruc- 
ture  to  the  brain  of  birds.  It  is  very  fmall  in  proportion  to 
their  body,  and  is  generally  furrounded  with  an  oily  matter. 
In  one  genus  of  fiflies,  the  gadus,  Dr.  Monro  found  fpheroidal 
bodies  between  the  dura  and  pia  mater,  and  covering  the 
greater  part  of  the  nerves  like  a coat  of  mail.  The  two  fenfes, 
feeing  and  hearing,  in  many  fiihes  are  often  acute.  By  laying 
one  ear  on  the  water,  and  flriking  the  furface  at  fome  diftance, 
this  element  is  found  to  be  a better  conductor  of  found  than 
even  the  air. 

The  reptile  tribes  have  very  little  brain,  and  like  the  fillies 
have  no  ganglions  upon  their  nerves. 

Mod  infedls  have  no  brain  at  all,  but  a nervous  cord  that  is 
full  of  ganglions,  that  runs  from  one  extremity  to  the  other, 
and  is  denominated  the  fpinal  marrow.  This  knotty  cord, 
however,  is  not  marrow  ; the  mfedt  has  nothing  refembling 
a fpine  ; and  the  fituation  of  the  cord  in  the  animal  is  often 
not  along  the  back  but  the  bread.  In  the  filk-worm,  and  mod 
other  infedls,  this  cord  is  in  contadl  with  the  alimentary  canal ; 
and  the  fird  ganglion,  which  is  fometimes  called  the  brain,  though 
not  in  the  head,  divides,  in  order  to  give  a paffage  to  the  domach, 
and  again  unites  in  a fecond  ganglion.  Swammerdam  found  in  a 
fpecies  of  fnail  a brain  with  two  lobes,  in  contact  with  the 
Ilomach,  moveable  by  mufcles,  and  without  a fixed  place  in  the 
body. 

The  polypes  exhibit  no  appearance  of  brain  or  of  nerve,  as 
in  other  animals.  Their  Ikin,  however,  is  obferved  to  be  full  of 
a number  of  fmall  granulary  bodies,  which  are  connected  by  a 
glareous  matter  that  refembles  a thread.  Like  rows  of  bead- 
firings,  they  extend  from  one  extremity  to  the  other,  and  along 
the  arms.  Trembley  learned  from  a number  of  experiments 
that  they  received  their  colour  from  the  food,  and  therefore 


fuppofed  them  to  be  veficlcs  or  glands.  If  not  like  the  tuber- 
ous nerves  of  the  infedls,  they  at  lead  are  not  very  different  in 
appearance  from  the  nerves  of  the  gadus  that  are  covered  with 
a number  of  fpheroidal  bodies  like  a coat  of  mail. 

Some  things  would  infinuate  that  a nervous  fydem  does  not 
feem  to  be  neceffarily  connedled  with  mind.  The  ffimuli  of 
nervej  may  be  brought  into  aftion  by  other  caufes  befides 
mind.  Even  many  nerves  aienot  fubjedted  to  the  influence  of, 
mind  ; and  the  mind  often  by  its  own  inattention  may  lofe  the 
power  which  it  originally  poffcffed  over  nerves.  Many  perfons 
can  move  the  mufcles  of  the  ear,  and  others  may  have  loft  that 
power  through  negleft.  After  Fontana  had  obferved  that  the 
heart  was  a voluntary  mufcle  in  a wheel  polype,  he  learned  to 
retard  and  accelerate  the  motions  of  his  own  at  pleafure.  If 
fome  nerves,  from  a fort  of  prefeription,  thus  ceafc  to  be  obe-  , 
dient  to  the  power  of  mind,  others  by  frequent  fervice  and  ha- 
bit become  fo  obedient  as  to  convey  their  ffimuli  to  the  muf- 
cles almoft  without  the  confcioufnefs  of  mind.  The  motions 
excited  by  the  dimuli  of  nerves  are  in  many  cafes  exceedingly 
rapid.  Thefe  may  be  feen  in  the  wings  of  mod  infedls,  but  arc 
mod  noticed  in  dancers,  tumblers,  and  apes,  and  all  thufe  ani- 
mals that  are  exhibited  for  feats  of  agility. 

The  motions  which  we  fee  excited  in  the  body  by  the  ffimuli 
of  nerves  have  often  been  fo  vigorous  and  prompt,  as  to  have 
torn  the  mufcle  from  the  bone,  and  to  have  broken  the  bone 
itfelf.  They  often  affedl  the  organs  of  fecretion,  have  often  un- 
hinged the  fabric  of  the  fyftem,  occafioned  death,  and  account- 
ed for  the  miracles  that  have  been  aferibed  to  the  power  of 
fancy.  The  prompt  motions  of  what  have  been  named  feufi- 
tive  plants  feem  owing  to  a different  fpecies  of  dimulants  add- 
ing on  extremely  irritable  fibres  f . 

In  the  animal  kingdom,  all  mufcles  in  the  time  of  adlion  arc 
obferved  to  difeharge  a quantity  of  their  blood ; and  thofe 
mufcles  which  are  naturally  white  are  the  moll  irritable.  In 
all  living  bodies,  the  irritable  power  will  ceafe  to  obey  the 
adlion  of  a ftimulant,  if  either  long  or  violently  applied.  After 
exercife,  therefore,  the  irritable  fibre  requires  red,  after  heat 
cold,  after  waking  fleep,  before  it  again  becomes  fubmiffive  to 
the  adlion  of  the  ftimulant  that  overwhelmed  it.  This  is  the 
reafon  that  in  plants  and  animals  there  are  certain  exertions 
and  fundlions  of  the  fydem  that  can  only  be  continued  at  inter- 
vals and  feafons.  The  natural  llimuli  of  involuntary  mufcles 
continue  to  adl,  and  the  mufcles  continue  to  obey  through 
life. 

The  organs  of  fenfe  were  formed  to  mark  the  difference  of 
dimulants  ; yet  living  bodies  are  affedted  by  light  without 
having  eyes,  by  founds  without  having  ears,  by  odoroufe  efflu- 
via without  having  fmell,  and  by  fapid  bodies  without  having 
tafte.  It  is  eafily  conceived  how  thefe  objedls,  by  their  inhe- 
rent properties  or  motion,  may  produce  a confufed  fort  of  ex- 
citement in  every  highly  irritable  fibre.  But  the  organs  of 
fenfe  are  peculiarly  fitted  to  receive  accurate  and  diftindt  im- 
preffions  from  each  of  thefe  objedls  ; and  thele  different  impref- 
fions  feem  not  to  arifefrom  any  difference  in  the  kind  of  nerves 


pends  on  irritability.  It  Is  not  neceffarily  connedled  with  mind,  nor  Ihould  it  ever  be  confounded  with  perception,  which  in  claf- 
fical  language  fignifies  a property  of  the  mental  principle. 

* Few  perhaps  who  have  diffedled  different  animals,  and  who,  befides  a number  of  ftrudtures,  have  feen  a variety  of  tubercles 
and  lobes  exiffing  in  the  brain,  will  be  rafh  in  aferibing  to  any  one  of  them  one  particular  office.  The  pineal  gland  was  for  fome 
time  thought  the  feat  of  the  foul.  It  was  afterwards  found  to  be  often  filled  with  ftony  concretions  $ and  the  celebrated  Nuck, 
inftead  of  affigning  to  it  any  prerogative,  contented  himfelf  with  writing  its  epitaph. 

f In  many  inftances  the  prompt  motions  of  animals  feem  more  owing  to  the  irritability  of  their  fibres  than  to  what  has  been 
called  the  fenfibility  of  their  nerves.  The  poet  was  miftaken  when  he  fuppofed  that  the  mangled  infedt  would  feel  as  len- 
fibly  as  a mangled  giant.  When  the  gad-fly  fixes  fairly  on  the  hand,  you  may  cut  off  its  wings,  its  legs,  its  antennae, 
and  a part  of  the  lower  divifion  of  its  body,  without  difturbing  its  gratification,  or  apparently  occafioning  to  it  much 
trouble. 

VoL.VIlr.  7t 


86 


PHYSIOLOGY. 


by  which  they  are  received.  All  the  difference  that  has  been 
obferved  arifes  from  the  ftru&ure  of  the  organ  itfelf,  and  from 
the  manner  in  which  the  nerve  is  dillributed  through  it.  Other 
parts  of  the  animal  body,  as  the  ftomach,  the  fauces,  and  geni- 
tal organs,  are  thus  afft£tcd  by  particular  ftimulants ; and 
many  animals,  and  even  vegetables,  may  be  affedted  in  vari- 
ous manners,  and  by  various  flimulants;  of  which  .neither 
our  feelings  nor  our  fenl'es  can  give  intimation  of  any  thing 
-analogous. 

With  refpedl  to  the  fcveral  organs  of  fenfe,  fome  animals 
have  many  eyes  without  any  motion,  and  fo’me  animals  have 
few  eyes  with  varieties  of  motion.  The  entrance  to  the  ear  in 
fome  animals  is  from  the  mouth,  as  happens  in  the  frog;  and 
the  bones  of  the  car  are  without  the  cranium,  as  in  fome  fifties. 
The  fenfe  of  fmelling  is  found  in  the  nofe  : this  fenfe  is  aftonifh- 
ing  in  dogs  ; and  even  flieep,  in  diflinguiflring  their  lambs, 
trufl  to  it  more  than  to  feeing  or  hearing.  The  fenfe  of  tafie 
is  far  from. being  general  ; and  the  fenfe  of  touch  can  hardly 
be /aid  to  refide  peculiarly  in  any  one  organ. 

Sect.  IX.  Motion. 

Irritability  is  one  of  the  great  fources  of  motion  in  all 
living  bodies  ; and  this  power  is  brought  into  adlion  immedi- 
ately by  nerves  or  fome  other  ftimulants.  Locomotion  here  is 
principally  coufidcred  ; for  although  the  kinds  of  internal  mo- 
tion employed  in  fecretion  and  the  other  fundtions  be  as  re- 
markable, in  the  eye  of  the  philofopher,  they  have  not  fo  gene- 
rally attradlecj  the  attention.  Moll  animals  are  capable  by  na- 
ture of  changing  the  place  which  their  body  occupies  ; for  this 
reafon,  the  irritable  fibres,  being  formed  into  bundles,  which 
are  called  mufcles,  are  in  moft  animals  attached  to  bones,  carti- 
lages, or  hard  integument?,  which  they  move  as  levers  : thefe 
levers,  with  their  mufcles  attached,  are  in  moft  cafes  formed 
into  wings,  fins,  and  legs  of  various  kinds,  and  are  employed 
in  performing  the  motions  of  flying,  fwimming,  walking,  leap- 
ing, and  creeping.  So  very  neceflary,  in  the  opinion  of  fome 
of  the  ancitnts,  was  one  or  other  of  thefe  inftruments  to  pro- 
greffive  motion,  that  the  movement  of  the  ferpent  was  often 
aferibed  to  a preternatural  caufe,  was  fuppofed  torefemble  the 
incejfus  deorum,  and  procured  to  the  animal  one  of  the  higheft 
and  moft:  honourable  ranks  among  the  emblematic  kinds  of  divi- 
nities. Even  Mofes  himfelf,  who  was  unwilling  to  allow  it  the 
charadler  of  an  agathodsemon  or  good  genius,  was  yet  fo  puz- 
zled at  its  being  able  to  move  without  feet,  that  he  pronounces 
it  a tool  of  the  devil  ; and  fayrs  that  it  was  deprived  of  its  feet 
by  a curfe  from  heaven  for  leducing  mankind  into  idolatry. 
Notwithftanding,  however,  the  furprife  that  has  been  occafion- 
td  by  its  Angular  movement,  the  motion  of  /nails,  though  not 
fo  rapid,  is  in  many  refpcdls  as  extraordinary  : they  adhere  by 
a certain  vifeid  fecretion  ; on  dry  ground  this  fecretion  forms  a 
pavement  over  which  thdy  glide  ; and  they  proceed  by  the 
action  of  mufcles,  without  bone,  cartilage  or  (hell  to  which 
thefe  mufcles  can  be  attached. 

No  animal  walks  without  legs  or  flies  without  wings  * ; but 
there  are  many  that  fwim  without  fins,  and  that  leap  and  creep 
without  any  legs.  The  rapidity  of  movement  is  not  propor- 
tioned to  the  number  of  inftruments  that  are  employed  : if  the 
fpout-fifh  be  obferved  to  move  flowly  with  one  leg,  the  fea- 
urrhin  moves  ftill  flower  with  many  thoufands;  the  oyftcr  moves 
by  fquirting  out  water  ; the  feallop  by  the  jerk  of  its  (hell, 
and  when  in  the  water  it  rifts  to  the  furface  and  fails  before  the 
wind. 

Many  animals  are  formed  by  nature  to  fly,  walk,  leap  and 
fwim  : the  fate  of  thofe  is  rather  uncommon  vvhofe  mufcles  or 
feet  are  by  nature  attached  to  their  integuments  ; the  loblter 


is  obliged  to  throw  off  its  (hell,  and  the  caterpillar  all  its  feet  with 
the  fkin,  and  in  that  fltuation  to  remain  ftationary  till  it  receive 
new  inftiuments  of  motion. 

Whoever  has  read  the  celebrated  work  Dc  Motu  J/iimalium, 
needs  not  to  be  told  that,  befides  the  organs  which  are  here 
mentioned,  the  form,  the  ftrudture,  and  even  the  fpecific  gravity 
of  the  body,  as  depending  on  the  nature  of  i»se  bones  and  muft 
cles,  or  as  varied  by  air,  veficles,  and  bubbles,  with  a great 
variety  of  other  circumllances,  are  neceflary  to  explain  the  dif* 
ferent  phenomena  of  locomotion. 

As  to  vegetable  motions,  they  evidently  depend  on  external 
agents-.  The  motion  of  the  wild  oat  has  been  mentioned  ; the 
wings  of  feeds  only  fit  them  to  be  carried  by  the  wind,  their 
fpecific  gravity  to  float  in  the  watei*,  and  their  legs  or  tentacula 
to  adhere  to  bodies  that  are  in  motion  : the  Angular  motions 
which  have  been  aferibed  to  deeping,  to  waking,  to  fenfation, 
and  volition,  in  the  vegetable  kingdom,  feem  or\ly  the  confe- 
quence  of  light,  heat,  moillure,  and  fuch  ftimulants,  adtingin- 
vifibly  or  with  fecret  influence  : the  opening  and  clofing  of  the 
meteoric  flowers  are  always  correfpondent  to  the  dates  of  the 
atmofphere  ; and  the  opening  and  doling  of  the  equinoctial 
a.id  tropic  flowers,  to  the  light,  the  length,  or  ftiortnefs  of 
the  day. 

The  principal  intentions  of  locomotion  are,  to  get  food, 
to  ftiun  danger,  to  promote  ir.tercourfe,  and  difperfe  the  fpe- 
cies. 

Sect.  X.  Habit . 

'Habit  here  deviates  a little  from  its  ufual  meaning.  We 
employ  it  to  fignify  thht  principle  in  living  bodies  by  which 
they  accommodate  themfdves  to  circumilances,  aflume  as  it 
were  a different  nature,  and  in  ntany  iefpe£ts  undergo  a fpe- 
cies  of  transformation. 

So  very  much  do  fame  individuals  of  the  vegetable  tribe  ac- 
commodate themfelves  to  different  fituations,  to  foil,  to  cli- 
mate, and  the  flate  of  cultivation,  that  thofe  naturalifts  who 
have  not  been  accuflomed  to  nice  and  accurate  difcrimina.tions 
have  frequently  miltaken  the  variations  of  the  fame  plant  for 
fo  many  fpecies.  Thefe  variations  may  be  daily  feen  by  ex- 
amining the  plant  as  it  grows  on  the  mountains,  in  the  valleys, 
in  the  garden,  or  in  the  fields  ; or  by  bringing  it  from  a rude 
uncultivated  flate,  when  it  fometimes  lays  alide  its  formidable 
prickles,  and  changes  the  colour  and  ftrudfure  of  its  floweis. 

In  the  plant  and  animal,  the  delicacy  and  vigour  of  the  con- 
ftitut  ion  are  oftener  the  effefts  of  habit  and  circumftance  than 
original  conformation.  We  have  mentioned  already  the  vary- 
ing colour  of  the  integuments,  and  the  purpofe  which  it  ferves 
in  changing  with  the  feafons.  We  may  here  add,  that  ani- 
mals covered  with  a down  or  hair  have  it  thick  or  thin, 
long  or  fhort,  according  to  the  different  exigencies  of  cli- 
mate. 

Thofe  changes  produced  on  their  body  are  accompanied 
with  others  which  arethecaufes  of  new  tafles,  of  new  propen- 
fnies,  and  new  manners.  At  the  Cape  of  Good  Hope  the 
oftrich  inclines  to  fit  on  her  eggs  day  and  night  like  any  other 
bird  ; but  in  Senegal,  where  the  heat  is  greater,  (lie  is  fome- 
how  difpofed  to  leave  them  to  the  fun  during  the  day.  In 
thofe  countries  where  provifions  can  be  found  during  the 
greatefl  part  of  the  year,  the  bee  gradually  lofes  the  propen - 
fity  of  laying  up  (tores  for  the  feafon  of  winter  ; and  in 
“ thofe  countries  infefied  with  monkeys,  many  birds  (fays  an 
amuling  and  inflructive  writer)  which  in  other  climates  build 
in  buflres  and  the  clefts  of  trees,  fufpend  tlreir  tiefls  upon  (len- 
der twigs,  and  by  this  ingenious  device  elude  the  rapacity  of 
their  enemies.”  Man,  from  imitation,  is  expofed  to  a great 
number  of  habits  peculiar  to  himfelf ; and  pbyfical  caufes 
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* The  fins  of  the  flying  fifli  enable  it  rather  to  fpring  than  fly. 
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have  ingenioufly  been  afligned  for  the  variety  of  his  features 
and  complexion. 

few  experiments  have  yet  been  iuftituted  with  a view  to 
0,0^  how  far  this  accommodating-  principle  in  nature  may  be 
extended  in  the  different  fpecies  of  plants  and  animals.  It  is 
known,  however,  lihat  the  lamb  and  the  dove  can  be  made  car- 
nivorous ; and  that  the  hawk,  laying  afide  his  ferocity,  can  be 
brought  by  art  to  live  upon  grain. 

Of  all  the  efieCfis  of  this  lingular  principle,  the  moil  won- 
derful are  thofe  which  are  feen  to  take  place  with  refpefl  to 
generation.  The  f.ift  is  far  from  being  new  to  the  natutalill, 
that  certain  animals,  oviparous  at  one  feafon,  are  viviparous  at 
mother.  This  indicates  much  of  accommodating  power, 
though  far  inferior  to  what  has  been  fince  witntfi'ed  and  dif- 
pJayed  : for,  who  from  all  this  could  fufpedt,  that  any  animal 
which  ufually  propagates  by  an  intercourfe  of  fexes,  could  in 
any  circumftance  accommodate  fo  far  as  to  multiply  its  fpecies 
another  way  ? Bonnet  of  Geneva,  however,  has  difeovered, 
that  the  puceron  or  vine-fretter,  which  generally  propagates  by 
an  intercourfe  of  fexes,  is  not  only  oviparous  at  one  period  and 
viviparous  at  another,  but,  in  all  cafes  where  the  union  of  the 
fexes  is  not  to  be  obtained,  can  eafily  accomplifh  all  the  purpofes 
of  generation  without  it.  Similar  experiments  have  likewife 
proved,  that  many-  plants  can  bring  to  maturity  a productive 
feed,  though  the  male  parts  of  the  flower  be  deftroyed  before 
ihey  can  in  the  ufual  way  have  any  impregnating  effeit  on  the 
female.  In  tin’s  cafe,  the  conclufions  drawn  have  been  fome- 
what  new.  From  thefe  experiments  it  has  been  inferred,  that 
the  fexual  fyftem  is  ill-founded,  and  that  mod  of  the  learned 
naturalifls  of  Europe  are  on  this  l'ubjedt  labouring  at  prefent 
under  amiffake.  This  reafoning,  however,  is  not  fati&fadtory  : 
for  why,  it  might  be  afked,  in  the  vegetable  kingdom  mors 
than  in  the  animal,  fhouldthe  mode  of  generation  be  necelTarily 
uniform  ? Though  fome  plants  may,  like  fome  animals,  propa- 
gate without  fexual  diftinritions,  the  conclufion  is  not  logical 
that,  thefe  diftindiions  are  ufelefs  in  all ; and  though  fome  few 
may,  in  particular  inflances,  propagate  without  that  impregna- 
tion to  which  they  were  accuftomed,  will  any  one  demonftrate, 
that  accommodating  nature  does  not  here  as  in  the  puceron 
adopt  a new  method  to  accomplifh  her  deftgns? 

In  all  living  bodies,  it  frequently  happens  that  feveral  cha- 
ra&eriftic  diftindtions,  as  the  colour,  the  features,  and  a num- 
ber of  difeafes  that  are  originally  the  effedls  of  circumftance,  do 
at  lall  become  fo  fixed  in  the  fyflem,  that  they  are  afterwards 
traufmitted  to  pofleritv  through  fome  generations  *.  With 
regard  to  animals  thefe  fwfts  are  well  known  ; and  as  to  vegeta- 
bles, it  has  been  obferved  by  a pupil  of  Linnaeus,  that  t lie 
apple-trees  which  are  fent  from  Britain  to  New  England  blol- 
fom  at  firft  too  early  for  the  climate,  and  bear  no  fruit  ; and 
that  it  is  only  after  fome  years  that  they  conform  to  their 
fituation  : and  this  circumflar.ee,  by  the  way,  explains  why 
roots  and  feeds  germinate  fooner  when  brought  from  fouthern 
than  when  they  arc  brought  from  northern  latitudes.  1 he 
very  permanency  of  thefe  effects  lias  often  been  the  caufe  of 
much  confu/ion  and  error  in  philofophy  : for  the  naturalifl, 
miflaking  the  lafting  though  temporary  qualities  of  habit  for 
‘tic  real  and  efi'ential  qualities  of  fpecies,  has  not  unfrequcntly 
drawn  conclufions  from  his  experiments  that  have  been  contra- 


•diaed  by  fimilar  experiments  in  other  circumftances.  This  is  one 
of  the  obvious  realons  why  experiments  exhibit  fo  many  iuojn- 
fiftencies  and  contradictions,  and  why  we  are  amufed  with  fuch  a 
multitude  of  virionary  theories  about  the  properties  of  living 
bodies. 

From  not  attending  to  the  numerous  circumftances  that 
induce  habits,  and  to  that  general  accommodating  principle  in 
living  bodies,  many  medical  preferiptions  are  found  to  be  not 
only  ufelefs  but  mifehievous ; and  many  parents,  by  ftudying 
the  health  and  comfort  of  their  children,  bring  on  habits  that 
prove  the  fources  of  perpetual  ficknefs,  or  the  certain  prefaces 
of  an  early  death. 

The  accommodating  principle  is  one  of  the  confequences  of 
irritability.  Its  various  effects  arifefrom  the  adlions  of  differ- 
ent ftimulints  on  the  irritable  fibre  ; and  the  after-duration  of 
thefe  effects,  from  the  modifications  of  the  irritable  fibre,  be- 
come habitual  from  the  frequently  repeated  adtion  of  the  ftimu- 
lants. 

The  defign  of  this  accommodating  principle  is  to  fit  both 
the  plant  and  the  animal  for  a more  extenfive  and  a more  va- 
ried range  of  exiftence. 

Sect.  XI.  Transformation. 

More  remarkably  (Liking  than  any  of  thofe  changes  to  which 
the  plant  and  animal  are  expofed,  from  the  variations  of  habit 
or  the  change  of  integuments,  are  thofe  alterations  which  they 
undergo  from  metamorphofis  or  transformation.  It  has  in- 
deed been  afferted,  that  theft  alterations  confift  in  throwing  off 
certain  temporary  coverings  or  envelopes  : but  there  is  here  a 
want  of  precifion  in  the  ideas,  and  confequently  a want  of  ac- 
curacy in  the  expreffion.  The  fame  perfons  who  make  this 
affertion  inform  us,  that  caterpillars  change  their  (kin,  and 
many  of  them  even  feveral  times,  previous  to  the  period  of  their 
transformation.  Transformation,  therefore,  and  a change  of 
integuments,  by  their  own  conceffions,  are  different  things. 
The  truth  is,  transformation  frequently  takes  place  indepen- 
dent of  any  change  of  integuments  j and  there  is  often  a 
change  of  the  integuments  without  transformation  or  anv 
appearance  of  a new  form  : but  a new  form  or  change  of 
appearance  is  always  implied  in  metamorphofis  or  transforma- 
tion. This  new  form  is  fometimes  occafi  ;ned  by  a change  of 
(hape,  confiftency,  and  colour  ; as  when  the  lobes  of  a feed  are 
converted  into  feminal  leaves.  It  is  fometimes  occalioned  bv  a 
change  of  proportions  among  the  parts:  the  proportions  of  a 
foetus,  every  one  fees,  are  different  from  thofe  of  a full  grown 
man  ; and  the  painter,  merely  by  obferving  the  .proportions, 
reprefents  a child,  a dwarf,  and  a giant,  on  che  fame  feale.  It 
is  fometimes  occafioned  by  the  addition  of  new  oigantj  as 
when  the  emmet  receives  wings,  and  the  plume  of  the  feed  is 
fed  by  new  roots  (b  iking  into  the  ground  ; or  it  is  occafioned 
by  a change  of  both  the  form  and  the  organs,  attd  their  mode 
of  operation,  as  happens  remarkably  in  fome  infedts:  for,  though 
all  living  bodies,  plants  and  animals  without  exception,  undergo 
partial  or  general  transformations,  yet  thefe  changes  arc  chiefly 
obfervahle  among  infedts.  Many  infedts  appear  to  confift  of 
tvyo  diftindt  animal  bodies  one  within  the  other-;  the  exterior, 
a creature  of  an  ugly  Gnu,  refiding  in  the  water  or  under  the 
earth,  breathing  by  gills  or  fometimes  by  trachea;  pn.jedling  from 


* Might  not  thefe  faffs  reafonably  claim  the  attention  of  thofe  who  mean  to  form  matrimonial  connections  ? flow  many 
might  eafily  entail  on  their  pofterity  hale  conftitutions,  regular  features,  beautiful  forms,  found  minds,  and  tempers  at  once 
uniform  and  cheerful,  who  vet,  from  their  fordid  defire  of  wealth  or  their  fond  admiration  of  high  rank,  bequeath  to  them 
only  fcorbutic  habits,  deformed  perfons,  dilagreeable  features,  mean  nndcrftandings,  and  torbidding  tempers!  l'xcepting 
'he  more  extraordinary  properties  of  body  and  mind,  there  are  few  that  may  not  in  fome  meafure  be  tranfmittefl  to  pofterity  : 
W nature  fee  ms  unwilling  that  what  is  very  eminent  fhould  ever  be  bxtcnded"to  a genus  or  a fpecies  ; and  therefore  tlie  fans  of 
Cicero  and  Cromwell  are  only  two  of  a thoufand  inftances  that  might  ferve  to  prove,  that  neither  extenfive  nor  eccentric  geniufes 
Can  be  made  hereditary  ; in  the  fi  cond  generation  they  often  degenerate  into  minds  thatnre  weak,  fatuous,  or  deranged  -}  ot>  into 
ttindsthat  are  chiefly  remarkable  by  their  oddities  and  whims. 
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the  tail,  poffefling  a voracious  and  grovelling  appetite,  and  hav- 
ing a lyltem  of  fanguiferous  veflels  that  circulates  the  blood  to- 
wards the  head.  When  all  its  parts  decay  and  fall  otf,  the 
creature  incloled  fucceeds  in  its  dead  : this  often  is  an  animal 
of  a different  form,  generally  lives  in  a different  clement,  feeds 
on  a different  1'pecies  of  food,  has  different  inflruments  of  motion, 
diderent  organs  of  (enfe,  different  organs  of  refpi ration,  and 
differently  fituatedj  and,  being  endowed  with  the  parts  of  ge- 
neration, inclines  to  gratify  the  fexual  propenfity,  and  pr&duces 
an  embryo  which  becomes  like  the  fird,  and  from  which 
afterwards  in  procefs  of  time  a creature  is  evolved  dmilar  to 
itfelf. 

jf  the  embryo  or  egg  be  depofited  on  a leaf,  the  leaf  frequent- 
ly is  obferved  to  bend,  to  wrap  it  in  folds  intended  for  the  pur- 
pole,  and  to  protect  it  from  injuries  and  danger.  If  depofited 
in  the  body  of  an  animal  or  plant,  they  accommodate  them- 
'•ilves  to  its  wants  and  necefiities,  and  furnith  a tumour  which 
ferves  it  for  a nidus,  and  betides,  like  an  uterus,  fupplies  it 
with  nourifhment  ; and  if  depofited  in  th<?  body  of  an  infeft, 
the  creature  provides  for  the  future  deftination  of  its  young 
charge  with  all  the  tender  care  of  a parent,  and  then  dies. 

Thefe  circumftances,  added  to  the  great  variety  of  forms 
which  infefts  alfume,  render  it  fometimes^  difficult  to  ltnow 
who  is  the  parent.  We  cannot,  for  intlance,  pronounce  with 
certainty  who  is  the  true  parent  of  the  gordius,  known  by  the 
name  of  the  feta  equina,  or  hair  eel.  A fet  of  experiments, 
which  we  once  began  with  a view  to  throw  fome  light  on  the 
fubjeft,  were  interrupted  unfortunately  by  an  accident,  and  we 
have  not  fince  had  leifure  to  refume  them.  We  learned  only, 
from  a number  of  obfervatiojis,  that  certain  black  beetles  about 
the  end  of  the  fummer  months  have  the  ffrongeft  propenfity 
to  run  into  the  water,  where  they  foon  die  ; and  that  one  or 
two,  and  fometimes  three  or  more,  of  thofe  eels  gradually  drop 
from  the  beetle  by  the  anus.  Whether  other  infefts  provide 
for  the  gordius  in  this  manner  we  have  not  yet  been  able  to  de- 
termine. 

The  tranfmutations  of  fome  animals  are  moft  obfervable  in 
the  uterus  and  egg.  Some  early  transformations  of  the  chick 
may  be  fee n in  the  plate  belonging  to  this  article  ; and  ana- 
tomy has  often  witnelfed  the  change  which  happens  at  birth  with 
refpeft  to  circulation,  relpiration,  digeftion,  and  the  other  func- 
tions. , 

Jf  the  reader  wiffi  to  be  much  acquainted  with  the  manners 
and  transformations  of  infefts,  he  will  derive  information  and 
plealure  from  confulting  the  plates  and  memoirs  of  Reaumur. 
If  he  wiffi  to  know  their  intimate  ftrufture,  the  laborious 
Swammerdam  can  introduce  him  to  a new  and  amufing  fpecies 
of  anatomy.  This  laft  author  had  before  Reaumur  defined 
and  deferibed  the  kinds  of  tranfmutations  among  in  lefts  and 
fome  other  animals.  He  has  ffiown  fimilar  tranfmutations  in 
plants  ; and  in  plate  4 6 of  his  Book  of  Nature,  has  compared 
the  frog  and  the  clove  July-flower  under  their  fix  different 
forms. 

In  all  living  bodies  poffeffed  of  mind,  the  changes  of  form, 
as  well  as  the  change  of  habit  and  of  age,  are  ufually  accom- 
panied with  new  propenfities,  appetites,  and  palfious.  It  may 
therefore  be  inferred,  that  we  ought  not  to  look  lor  the  caufe  of 
temper  in  either  the  brain  or  the  nervous  fyftem  ; or  to  imagine, 
that-thc  propenfities,  appetites,  and  paffions,  are  properties  of 
mind  : they  feem  only  affeftions  happening  to  mind  in  confe- 
quence  of  ftimuluand  organic  ftrufture. 

Microfeopic  obfervations  having  demonftrated,  that  all  jhe 
forms  of  the  plant  and  animal  exifted  previoully  in  the  feed  or 
embryo,  transformation  mull  be  owing  entirely  to  the  evolution 
of  the  different  parts  by  means  of  nutrition. 

What  nature  intends  by  transformation,  we  pretend  not  to 
fay  ; but  by  means  of  transformation  different  elements  arc 


peopled,  the  different  feafons  variuuffy  adorned,  and  animated 
nature  wonderfully  diverlified  without  a multiplication  of  be 
ings. 

Sect.  XII.  Generation. 

Many  of  the  caufes  which  contribute  to  the  formation  of  a 
living  body  have  hitherto  eluded  human  refearch  ; may  in  all 
probability  never  be  difeovered  ; and  perhaps  are  beyond  human 
comprehenfion.  Some  philofophers,  conlidering  the  extreme 
divisibility  of  matter,  and  learning  from  the  microfcope  that 
transformation  is  but  the  development  of  certain  parts  that 
previoufly  exifted,  have  thence  imagined  that  generation  is 
fomewhat  analogous  ; that  all  regularly  organifed  bodies  receiv- 
ed their  form  at  the  beginning;  that  the  firll  of  every  genu3 
and  fpecies  contained  by  involution  the  numerous  millions  of 
fucceeding  generations  ; and  that  the  union  of  the  two  fexes 
gives  only  a ftimulus,  and  brings  into  view  forms  that  had  ex- 
ifted fince  the  world  began. 

This  hypothefis  has  attempted  to  explain  a thing  that  is  un- 
known, by  what  muff  for  ever  remain  incomprehenfible  to  the 
human  mind  in  its  prefect  itate.  It  appeals  ablurdly  from 
obfervation  to  conjefture ; and  fuppofes  that  bodies  which  are 
originally  brought  into  view,  which  are  daily  augmented,  fre- 
quently repaired,  and  fometimes  renewed  by  organic  aftion, 
do  neverthelefs  in  their  firft  formation  require  an  effort  fu- 
perior  to  what  omnipotent  power  is  able  to  perform  by  fecon- 
dary  agents. 

Had  the  fupporters  of  this  hypothefis  confidered  that  many 
herbaceous  plants  produce  new  flowers  when  the  firft  fet  are 
untimely  cut  off,  that  lobfters  and  many  a fpecies  of  infeft  re- 
new their  limbs,  and  that  certain  polypes  can  raife  fo  perfeft 
vegetable  forms  as  to  puzzle  the  naturalift  whether  or  not  he 
ftiould  clafs  them  under  plants;  they  would  not  furely  have 
preferibed  fuch  bounds  to  omnifeient  wifdom  and  almighty 
power,  or  declared  with  fuch  confidence  what  the  Author  of 
Nature,  to  fpeak  with  the  vulgar,  muft  neceffarily  perform  by 
his  own  hands,  or  what  he  may  intruft  to  fecondary  caufes  re- 
gulated by  his  laws. 

Thefe  philofophers  will  find  it  difficult  to  account  in  a very 
fatisfaftory  manner  for  monftrous  produftions,  and  for  thofe 
changes  of  ftrufture  and  of  form  which  for  a while  continue 
hereditary  from  the  influence  of  habit.  They  objeft  to  others, 
that  all  the  parts  of  a living  body  are  mutually  dependent  on 
one  another,  and  that  they  muft  neceffarily  have  been  coeval  or 
exifted  at  once.  But  though  every  attempt  that  has  yet  been 
made  to  afeertain  which  of  the  vital  organs  are  prior  and  which 
pofterior  in  a living  body  has  proved  unfuccefsful,  it  has  not 
been  demonftrated  that  either  themfelves  or  their  funftions  are 
coeval.  It  may,  on  the  contrary,  be  plainly  demonftrated  from 
obfervation,  that  the  lungs  and  the  ftomach  do  not  begin  to 
perform  their  funftions  fo  early  as  the  heart  and  the  valcular 
fyftem  ; that  the  heart  and  its  lyftcm  perform  their  funftions, 
even  with  fome  confiderable  changes,  immediately  after  birth  ; 
that  the  vegetable  tribes  are  without  nerves  ; and  that  brain 
and  nerves  in  the  animal  kingdom  perform  more  and  more  of 
their  funftions  as  the  fyftem  approaches  towards  maturity.  It 
has  even  been  fhown  that  bones  will  unite,  and  the  limbs  of  an 
animal  continue  to  be  nourilhed  without  nerves  ; that  there  is 
a principle  of  life  in  the  blood  ; that  the  heart  will  aft  under 
other  ftimuli  befides  that  of  nerves;  and  that  found  logic  does 
by  no  means  require  us  to  fuppofe  that  the  firft  aftions  of  the 
foetal  heart,  or  the  punftum  laliens,  are  owing  to  the  influence 
of  tlimuli  from  the  brain,  or  that  the  brain  muft  have  exifted 
when  the  heart  firft  moved. 

Although  the  minutenefs  and  tranfparency  of  the  parts  may 
prevent  us  from  feeing  the  firft  gradual  formation  of  the  em- 
bryo, yet  every  obfervation  corroborates  the  opinion  that  it  is 
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formed  by  fecondary  caufes,  and  through  the  medium  of  organic 
powers. 

It  has  been  afked,  whether  or  not  is  the  embryo  formed  by 
the  joint  operation  of  the  two  fexes  ? or  is  it  formed  entirely 
by  the  one,  and  brought  into  action  by  a ftimulus  from  the 
other  ? The  former  of  thefe  queftions  fuppofcs  that  each  of  the 
fexes  has  a feminal  fluid ; that  fome  mixture  takes  place  in  the 
uterus,  and  produces  an  embryo,  in  the  fame  manner  that  a 
neutral  fait  afl'umes  a certain  and  determinate  form.  The  notion 
implies  fome  general  and  confufed  idea  of  chemical  combination; 
but  does  not  befpeak  a very  clear  head,  profound  refle&ion,  or 
much  acquaintance  with  the  nature  and  properties  of  living 
bodies. 

For  a long  time  part  the  rnoft  rational  phyfiologifts  have  ge- 
nerally agreed  that  the  embryo  is  formed  gradually  and  tlowly 
in  one  or  other  of  the  two  fexes,  not  by  chemical  combination 
and  mixture,  but  a fyflem  of  organs,  directed  by  laws  and 
prompted  by  ftimuli,  with  many  of  which  we  are  yet  unac- 
quainted. From  the  great  Hippocrates  downwards  to  Aqua- 
penderis  and  Harvey,  the  credit  of  fumifhing  the  fatal  embryo 
was  almolt  univerfally  given  to  the  females  of  thofe  animals 
which  are  named  oviparous.  Among  the  viviparous,  appear- 
ances were  fitch,-  that  the  female  was  left  to  conteft  it  with  the 
male.  At  lad.  the  eclat  of  Leeuwenhoek’s  difeoveries  feemed 
to  put  an  end  to  all  doubts  entertained  upon  the  fubjeft.  He 
very  plainly  faw,  through  his  microfcope,  that  very  great  proftt- 
fion  of  particles  that  move  to  and  fro  with  amazing  rapidity  in 
the  male  femen.  Upon  this  he  embraced  the  dodlrine  of 
Hamme,  who  had  feen  them  before,  and  fuppofed  from  their 
motions  that  thefe  particles  were  not  only  animalcules,  but  the 
principles  or  rudiments  of  that  animal  in  whom  they  were 
formed,  and  that  they  were  depofited  in  the  uterus  of  the  female 
only  to  be  nourifhed  and  augmented  in  fize. 

What  raifed  fufpicions  againft  this  theory  were  the  numerous 
animalcules  difcoverable  by  the  microfcope  in  other  fluids,  and 
that  vaft  profufion  of  young  embryos  in  thofe  cafes  where  never 
more  than  one  or  two  arrive  at  maturity.  It  was  an  objection 
to  it,  that  fome  females  had  been  impregnated  where  the  hymen 
remained  unbroken,  and  where  the  vulva  had  been  fliut  lo 
clofely  as  to  leave  only  a paflage  for  the  urine.  The  male 


of  the  female  ; and  cafes  have  occurred  where  it  has  miffed  the 
l'allopian  tube,  where  it  has  fallen  into  the  abdomen,  where  the 
placenta  has  been  formed,  and  the  fatus  has  grown  among  the 
r vifeera  of  the  lower  belly. 

From  thefe  fadtsit  has  been  concluded,  notwithllanding  fome 
feeble  objections,  that  the  female  teftides  are  real  ovaries  con- 
taining eggs  ; that  thefe  eggs  are  brought  into  adtion  by  the 
llimulating  power  of  the  male  femen,  which  is  fometimes 
thrown  into  the  cavity  of  the  uterus,  fometimes  applied  only  to 
its  mouth,  and  fometimes  fprinkled over  the  egg  after  emifiion. 
The  principal  difference,  therefore,  that  occurs  "between  ovipa- 
rous  and  viviparous  animals,  confidered  as  luch,  appears  to  be 
this : the  former  are  accuftomed  to  eject  their  embryo  before  it 
efcapes  from  the  membranes  of  the  egg  ; the  latter  retain  it 
long  in  the  uterus  until  it  acquires  a confiderablu  fize,  until  the 
membranes  can  hold  it  no  longer,  and  then  eject  it  when  the 
membranes  are  burft.  A plant  is  oviparous  when  it  yields 
feed  ; viviparous  when  it  produces  a gem,  a hud,  a bulb,  or  an 
eyed  root.  The  membranes  of  the  feed  being  removed,  an  in- 
cipient embryo  is  feen  through  the  microfcope. 

Some  animals,  according  to  the  feafon,  ejedl  the  embryo  in- 
clofed  in  its  membranes,  or  retain  it  in  the  uterus  till  the  mem- 
branes are  broken.  Thefe  are  the  animals  which  are  faid  to  be 
oviparous  at  one  period  and  viviparous  at  another.  The  fpider- 
flies  retain  their  young  till  they  are  as  large  as  the  natural  fize 
of  their  own  bodies,  and  have  undergone  all  their  transfor- 
mations within  the  expa.tfile  membranes  of  the  egg,  and  an 
uterus  as  expantile  as  the  flomach  of  a ferpent. 

In  mold  cafes  generation  requires  a temporary  union  of  two 
fexes  : but  it  has  been  faid,  that  in  Senegal  there  is  a fpecies 
of  fltell-fifh  among  whom  this  operation  is  the  joint  work  of 
three  individuals.  In  our  own  country,  too,  three  frogs  are 
frequently  obferved  adhering  together,  though  the  labours  of 
the  third  have  generally  been  thought  more  officious  than  ne- 
cetfary.  In  fome  animals  the  fexual  union  is  altnoft  inftan- 
taneous.  It  conltitutes  nearly  the  bufinefs  of  life  in  the  laft 
flage  of  the  ephemeron  ; and  the  male  both  of  the  frog  and 
toad  often  continues  on  the  back  of  the  female  not  for  hours 
and  for  days  only  but  for  fome  weeks.  Upon  examination  it 
has  been  found,  that  with  his  fore-feet  he  allifts  the  female 


femen  in  thefe  inftances  could  have  reached  only  the  mouth  of  to  protrude  her  eggs  through  the  windings  of  the  ovidudt ; and 


the  uterus.  It  was  another,  that  in  all  birds  which  have  no 
intrant  penis  the  male  femen  is  never  fent  farther  than  the 
mouth  of  the  vulva,  and  that  a Angle  add  of  the  male  impreg- 
nates the  whole  eggs  of  the  ovarium.  A third  objedtion  is  the 
pollen  of  flowers,  which  is  not  applied  immediately  to  the  feed, 
but  often  to  a ditdant  part  of  the  veilel  in  which  it  is  contained. 
A fourth  may  be  taken  from  frogs  and  fifties,  and  all  thole 
animals  whofe  eggs  are  impregnated  after  emitfion.  And  laftly, 
Haller  had  obferved  the  pullet  completely  formed  in  thofe  eggs 
that  were  not  fecundated. 


when  they  at  laid  arrive  at  the  anus,  a fpecies  of  the  toad  has 
been  obferved  to  draw  them  out  with  his  hind  legs.  Thefe  ani- 
mals were  probably  the  Arid  of  the  malculine  gender  who  prac- 
tifed  this  art.  Futdue  honour  has  notbeen  aferibed  to  the  dil'co- 
verers.  Is  former  days,  the  generous  and  grateful  lpirit  of  the 
ancients  made  them  ready  to  acknowledge  their  obligations  to 
different  animals  for  the  arts  of  bleeding,  clyldering,  and  purg- 
ing ; but  luch  is  the  degeneracy  of  modern  times,  that  many 
write  only  to  claim  the  difeoveries  of  others.  On  this  account 
we  ou»ht  not  to  wonder  that  many  accoucheurs,  in  publilhing 


u were  noi  iecunuaicu.  — ~~o . . 

Suppofing  animalcules  in  every  kind  of  prolific  femen,  yet  encomiums  on  their  own  merit,  have  mv.dtouily  concealed  the 

it  frequently  happens  that  this  femen  undergoes  a change  before  fupenor  pretenfions  of  the  obltetrical  toat  . . 

* , r Among  all  living  bodies  the  tv\  •<  lexes  are  generally  fimtlar, 

and  the  male  fex  generally  ditdinguifhed  by  fiiperior  fdrengtb, 
beauty,  and  courage.  The  law,  however,  docs  not  hold  uni- 
verfally.  The  females  of  fome  carnivorous  animals,  who  are  left 
by  the  male  to  provide  for  their  offspring,  are  larger,  idrongcr, 
and  more  ferocious  than  he.  Among  fame  infers  the  male  and 
female  have  no  fimilarity  even  in  form.  The  male  of  the  glow- 
worm is  a beetle, which  Hies  in  the  dark,  and  is  attracted  not  by 
the  form,  but  the  brilliancy  of  his  mittrefs*.  The  female  gall 

Jamaica,  in  fome  feafons  of  the  year,  (lays  Dr.  Darwin,) 


it  can  be  applied  to  the  embryo.  TLhe  femen  of  the  frog  is  dil- 
folved  in  water  ; and  that  which  is  injected  difappearing  fud- 
denly  after  coition,  would  feem  to  intimate,  that  in  thofe  ani- 
mals which  have  been  examined  it  had  met  with  a folvent 
fomewhere  in  the  uterus,  and  produced  its  etfett  after  the 
change.  It  is  now,  we  believe,  pretty  generally  known,  that 
the  embryo  does  n >t  commence  its  exiftencc  in  the  cavity  of  the 
uterus.  De  Graaf  obferved  it  on  its  paflage  down  the  Fallo- 
pian 


tube  ; he  faw  the  place  where  it  firlt  began  in  the  tellicle 


;auty  allures  enemies  as  -11”  “bull  de™*  them  ' 

,n  the  evenings  m great  abundance.  A hen  hey  letu  ot . g sj  ot  rharCoal 

ml*  «—«*»  ’*-• « 

A a ' 


Such  glowing  beauty  allures  enemies  as  well  ns  lovers, 
the  fire  flies  are  feen 
vvhich  feems  to  have 
be  thrown  towards  them 
Vot,  VIII. 
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infcdl  is  a large  mafs  like  a vegetable  excrefcence,  without  loco- 
motion ; the  male  a fmall  fly  full  of  activity.  The  one  is 
as  unlike  to  the  other  as  a Harpy  to  a Venus,  and  as  difpro- 
portioned  in  point  of  bulk  as  a horfe  to  an  elephant. 

In  many  animals  the  diffitnSIions  of  fex  are  concealed  in  the 
body.  When  any  of  their  parts  are  placed  externally,  or  pro- 
truded occafionally,  the  male  parts  are  ufually  prominent,  and 
the  female  hollow,  in  order  to  receive  them.  In  the  acari, 
however,  in  many  flies,  and  a few  hornets,  the  cafe  is  reverfed  ; 
the  female  parts  fuffer  ereflion,  and  the  male  parts  are  open  and 
hollow  for  their  reception. 

The  external  fituation  of  thefe  parts  is,  very  much  varied  in 
different  animals.  In  many  worms  it  is  near  to  the  head.  It 
is  often  upon  the  fide  of  tne  fnail ; near  to  the  bread  in  the  fe- 
male of  the  dragon-fly.  It  is  at  the  extremity  of  the  antennae 
in  the  male  fpider.  The  vulva  enters  from  the  reflum  in  birds. 
Its  common  fituation  in  mod  animals  is  well  known.  The  male 
penis,  where  there  is  one,  is  fometimes  found  to  enter  the  vulva, 
lometimes  not:  it' is  fometimes  imperforated,  fometimes 
forked,  fometimes  double,  fometimes  flefhy,  fometimes  bony, 
fometimes  draight,  fometimes  winding  fpirally  like  a ferew, 
fometimes  with  a knob  and  fometimes  with  a point  at  its  extre- 
mity, according  to  the  kinds  and  varieties  of  animals. 

Few  individuals  have  more  than  one  fex.  Many  fnails,  how- 
ever, are  androgynous,  and  have  two.  In  copulation  they  per- 
form the  office  of  two  fexes,  and  are  mutually  impregnated. 
This  circumdance  has  often  led  the  fenfualid  to  wifh  that  he 
were  a fnail.  With  equal  reafon  the  epicure  might  wifli  to  be 
one  of  thofe  worms  that  imbibe  by  abforbents,  and  fuck  in  nou- 
rifliment  by  a thoufand  mouths.  The  organs  employed  may  be 
more  in  number,  the  continuance  of  their  funflion  may  be 
much  longer,  and  yet  the  gratification  may  be  lefs.  The  dif- 
creet  beauty  can  afford  a million  of  pleafures  to  her  lover  which 
no  fnail  or  fenfualid  enjoys,  and  which  proditution  can  never 
yield. 

The  male  and  female  parts  of  the  vegetable  are  fometimes 
both  on  the  fame  flower,  fometimes  on  feparate  flowers,  and 
fometimes  even  on  different  plants  of  the  fame  fpecies.  Befides 
the  flower,  another  organ  of  generation  is  found  in  vegetables. 
This  is  the  corona,  from  which  the  buds  and  branches  proceed. 
It  is  a fubdance  between  the  pith  and  the  ligneous  circles,  and 
from  which  the  diametral  infertments  diverge. 

The  corona  is  mod  confpicuous  at  the  time  when  it  fends  forth 
flioots.  The  flower  comes  forth  only  at  the  time  when  the  feed 
is  to  be  formed;  and  the  teflicles  and  ovaries  of  thole  animals 
which  procreate  only  at  dated  periods  are  diminilhed  in  fize, 
and  fometimes  difappear  till  the  genial  feafon.  Even  fomc 
females,  when  they  ceafe  to  be  prolific,  as  the  pheafant,  for  in- 
dance, aff'ume  many  marks  of  the  other  fex,  as  if  their  former 
fex  had  been  aflumed  only  for  a while,  and  to  anfwer  fome 
temporary  purpofe. 

In  all  animals  the  incipient  embryos  are  perhaps  neuters,  and 
the  fex  determined  according  to  the  predominancy  of  the  male 
or  female  dirnulus  on  the  parts.  It  would  not  a little  confirm 
this  opinion,  were  the  obfervation  to  be  well  founded,  that  cer- 
tain bulls  are  very  apt  to  beget  males  and  others  females,  and 
that  certain  cows  which  have  females  always  when  they  are 
young  bring  forth  males  when  they  grow  old.  The  different  pro- 
portions of  males  and  females  in  different  climates  might  alio 
lerve  to  illudrate  this  doftrine.  It  is  no  objection  to  it  that  the 
order  of  male  and  female  births  in  the  fame  family  is  often  irre- 
gular. The  proportional  force  of  the  two  ffimuli  will  naturally 
be  different  at  different  times.  It  may  depend  on  the  quantity 
br  quality  of  the  fluid  fecreted,  upon  the  difference  of  ardour  in 


the  parties,  on  the  faficy,  the  paffions,  the  particular  date  of 
the  lyltem  at  the  time,  and  a thoufand  circumftances,  befides  the 
age,  and  the  ufual  or  general  habit  of  the  body.  We  mean  only 
to  infer  at  prefent,  that  wherever  a male  or  female  is  produced, 
the  ffirnulus  of  that  particular  fex,  whatever  was  the  caufe,  had 
during  the  time  of  coition  and  conception  acquired  the  afcenden- 
cy  over  the  parts  that  were  to  become  fexual  in  the  embryo.  We 
cannot  fo  readily  anfwer  the  queftion,  Why  the  offspring  fliould 
poffefs’the  form  and  difpofitions  of  one  parent,  and  the  lex  of 
the  other  ? In  this  c<tle,  the  different  ffimuli  may  have  ailed  dif- 
ferently on  different  parts ; in  the  cafe  of  hermaphrodites, 
which  are  very  common  in  the  horfe,  the  afs,  the  cow,  and  the 
llieep,  the  two  parents  feem  to  divide  the  form,  the  fex,  and 
the  difpofitions,  equally  between  them. 

The  particular  caufe  which  excites  the  orgafmus  in  the  fe- 
male organs  is  not  afeertained.  That  vifeous  fluid  which  young 
lafeivious  females  ejeil  when  fond  of  the  male,  is  chiefly  a fe- 
cretion  from  the  glands  of  the  vagina,  the  mouth  of  the  uterus 
and  the  neighbouring  parts.  In  fome  refpefts  it  appears  to  be 
fimilar  to  thofe  periodical  difeharges  of  females  which  frequently 
afliime  the  erefl  pofture  ; and  thefe  difeharges  being  ufually  dif- 
continued  during  the  times  of  pregnancy  and  fuckling,  we  muff 
fuppofe  that  it  is  a portion  of  that  fluid  which  nature  has  pre- 
pared for  the  ufe  of  the  foetus.  Thefe  difeharges  are  always  a 
proof  that  the  female  has  arrived  at  the  age  of  puberty ; that 
her  ovary  is  now  performing  its  office;  and  that  fhe  is  difpofed 
to  propagate  her  kind.  Whatever  be  the.  caufe  of  the  female 
orgafmus,  it  is  often  fo  flrong  as  to  counteraft  the  natural  ef- 
fe6ls  of  the  feminal  fluid,  and  prevent  impregnation.  For  this 
reafon,  few  young  and  lafeivious  females  conceive  immediately 
after  their  marriage ; and  after  coition,  therefore,  in  cattle,  it 
is  fometimes  a pra6Iice  to  beat  the  female,  to  plunge  her  in 
water,  to  weary  her  with  running,  and  to  ufe  other  means  to 
prevent  the  return  ofthe  fexual  defire. 

In  man,  and  fome  of  the  nobler  animals,  the  influence  of 
fancy  over  the  organs  of  generation  is  unqueftionably  great  ; 
but  the  extent  and  mode  of  its  agency  is  not  defined.  Thofe 
who  allow  itfo  much  power  in  impreffing  marks,  and  altering 
the  form  and  colour  of  the  foetus,  fupport  their  opinion  rather 
by  the  number  than  the  ftrength  of  their  arguments.  Many  of 
the  (lories  which  they  adduce  as  a fort  of  proofs  are  evidently 
fabulous,  and  have  brought  the  truth  ofthe  whole  into  queltion. 
The  reports,  however,  of  the  French  commiffioners  who  were 
appointed  to  examine  the  nature  of  animal  magnetifm,  ought 
to  deter  the  candid  inquirer  from  drawing  very  haffy  conclufions. 
The  queries  of  Fienus,  in  his  fmall  work  entitled  De  Viribus 
1/n.  ginationis  Traflatus , concerning  the  powers  of  this  mental 
faculty  are  important  and  curious,  and  might  be  of  ufe  in  di- 
refling our  refearches ; but  they  ought  to  be  anfwered  by  accu- 
rate experiments,  and  not  by  acute  metaphyfical  realoning 
and  hiftorical  anecdotes  that  are  ill  authenticated. 

To  prevent  a confufion  of  genera  and  fpecies,  animals  are  ge- 
nerally reffrifled  by  propenfity  to  their  own  kind ; and  the  fe- 
minal fluids,  befides,  being  various  in  various  animals,  they  can- 
not indifcriminately  afl  as  a flimulus  on  all  female  organs  of 
generation.  The  changes  of  form  induced  by  habit,  which  is 
owing  itfelf  to  the  influence  of  ffimuli,  will  partly  explain  the 
manner  in  which  the  progeny  is  made  to  refemble  the  male.  As 
the  irritability  of  different  parts  is  of  different  kinds,  the  ffirnulus 
will  have  a different  effefl  on  different  organs;  and  in  thefe 
cafes,  where  either  genera  or  fpecies  are  mixed,  the  parts  which 
are  mod  and  lead  affefled  by  the  ffirnulus  of  the  male  will  be 
obvious  in  the  (hape  and  form  of  the  offspring. 

We  have  hitherto  fpolcen  of  generation  as  being  performed  by 


tank  Garden. — From  this  fail  the  romantic  moraliff  and  fpiritualizer  might  derive  fomc  hints  for  amufing  declamation;  and  in 
their  diffuafives  might  plauiibly  demonftratc,  that  in  mod  cafes  beauty  is  fatal  to  the  object  beloved,  to  the  lovet,  and  deftroyer. 
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the  temporary  intercouvle  of  two  fexes;  but  the  puceron  is  an 
inftanee  where  fexual  diftin£tions  are  not  always  neceffary. 
Even  where  they  exift  they  are  daily  difpenfed  with  in  the  ve- 
getable kingdom.  Plants  grow  from  the  gem,  the  bulb,  the 
leaf,  or  the  root.  They  propagate  by  flips,  by  fuckers,  and  by 
layers  ; and  fome  of  them,  as  the  houfe-leek  and  fome  graffes, 
multiply  by  fpontaneous  feparation.  In  many  animals  the  dif- 
tin&ions  of  lex  are  totally  unknown.  It  has  been  obferved, 
that  infufory  animalcules  multiply  their  fpecies  by  continual  di- 
vifions  and  lubdivifions  of  their  own  body  ; that  fome  polypes, 
by  fpontaneous  feparation,  fplittranfverlely,  fome  longitudinally, 
and  that  fome  lend  off  fhoots.  When  experiments  have  been 
made  upon  thel'e  animals,  it  has  been  difcovered  that  the  nu- 
merous and  artificial  diviflons  of  their  body  or  their  bead  produce 
entire  animals.  Trembley  learned  that  they  might  be  engrafted 
upon  one  another,  and  produce  monfters  as  wild  and  extrava- 
gant as  poet  or  fabulift  has  ever  dreamed  of. 

It  was  noticed  already,  that  the  alimentary  canal  of  fome  ani- 
mals diftributed  nouriffiment  through  the  whole  body  without 
the  intervention  of  circulating  veffels,  and  that  the  vital  organs 
of  vegetables  were  generally  diffufed  through  the  whole  fyftem. 
The  cafe  is  the  fame  in  polypes  as  in  plants.  Every  part  is  a 
miniature  of  the  whole.'  It  is  found  to  have  fiinilar  organs  of 
digeftion,  of  refpiration,  of  circulation,  and  of  generation.  In 
perfeft  animals  all  the  parts  are  more  dependent  on  one  another ; 
the  vital  organs  have  diltinft  lituations,  and  their  powers  are 
concentrated  in  diftinft  places.  The  arm  of  a man  has  no  heart ; 
it  has  no  lungs;  it  has  no  itomach,  and  no  organs  of  genera- 
tion ; but  the  branch  of  a tree  has  as  complete  a fyftem  of  or- 
gans as  the  trunk  itfelf,  and  is  as  independent  of  that  body  from 
which  it  grew  as  the  graft  is  independent  of  the  ftock. 

The  feveral  parts  of  perfect  animals  all  contribute  to  make 
one  whole  ; the  feveral  parts  of  a plant  or  polype,  when  united 
together,  form  only  a'  congeries  of  living  bodies.  Thefe  fails 
contribute  to  explain  the  principal  phenomena  in  this  mode  of 
propagation. 

Sect.  XIII.  Sleep. 

Sleep  is  rather  an  affeifion  of  mind  than  a property  of  body, 
and  is  therefore  more  naturally  a fubjeil  of  metaphyfics  than  of 
phyfiology.  This  affeftion  is  often  induced  by  fatigue  and  exercife ; 
and  feveral  perfons,  when  they  are  weary  and  no  longer  able 
to  move  their  limbs,  fay  they  are  exhautled.  Though  the  word 
ex baujled,  in  this  expreflion,  has  feldom  any  prccife  meaning, 
it  feems,  however,  to  have  been  the  means  of  fuggefting  a theory 
with  regard  to  fleep.  This  theory  fuppofes  that  fleep  is  occa- 
sioned by  the  exhaustion  of  irritability  in  the  living  fyltem  ; but 
it  feems  to  be  founded  on  very  limited  and  partial  obfervations, 
er  rather  has  been  formed,  like  a great  many  others,  prior  to 
any  obl'ervations  at  all,  and  afterwards  tortured  to  account  for 
fa6ts  which  it  does  not  comprehend.  It  does  not  account  for 
the  periodical  returns  of  fleep,  for  the  almolt  unremitting  drow- 
finefs  of  infants,  and  for  that  liftlefs  lethargic  inaflion  fo  often 
attendant  on  old  age.  When  no  exhauftion  of  irritability  can 
well  be  fuppofed  to  have  taken  place,  the  propenfity  to  fleep  on 
many  occasions  becomes  irrcfiftible,  from  the  effects  pf  monoto- 
nous fpeaking,  from  ftillnefs,  darknels,  or  irom  the  famenefs 
of  fcenery  around  us;  and  when  one  llimulus,  after  long  ap- 
plication, can  roufe  no  more  (a  plain  proof  that  the  irritable 
principle  is  by  no  means  exhaulled),  another  flimulus  that  is 
lefs  powerful  in  ordinary  cafes  is  accompanied  with  excite- 
ment. 

Of  thefe  phenomena,  wc  frankly  confcfs  that  we  can  aflign 
no  phyflcal  caufe  that  is  fatisfa&ory.  It  is  eafy,  however,  to 
ier  the  intention  which  nature  has  in  view  by  inducing  fleep. 
It  has  long  been  obferved,  that  in  all  living  bodies  there  is  a 
continual  wafteand  repair,  or,  to  I'peak  with  more  precifion  and 
accuracy,  one  procefs  of  ailimilation  and  another  of  dijflolution 
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conftantly  taking  place  In  all  the  different  parts  of  the  fyftem. 

It  is  alfo  true  that  this  ailimilation,  when  the  body  is  healthy, 
predominates  in  youth  ; that  diffolution  prevails  in  old  age  ; 
and  that  the  two  are  nearly  on  a par  during  the  vigour  and 
meridian  of  life.  Another  fail  which  admits  of  demonftration 
is,  that  a gentle  and  moderate  exertion  of  mind  and  body  will 
promote  both.  And  laltly,  it  is  certain  that  immoderate  exer- 
tion in  either  refpedt,  or  any  exertion  that  is  not  fuited  to  our 
llrength,  habits,  or  period  of  life,  prevents  ailimilation,  haften3 
diffolution  ; and  that  the  means  which  nature  employs  to  re- 
ftore  the  balance  is  ufually  by  inducing  a ftate  of  fleep. 

When  the  balance  is  reftored,  and  all  the  parts  are  again  re- 
paired for  difeharging  their  office,  man  awakes;  but  his  waking 
period  is  of  ffiort  duration,  if  appetite  or  paffion  do  not  en- 
gage him  in  fome  purfuit,  if  his  mind  be  not  occupied  with  fome 
objeft,  or  if  no  ftimuli  be  applied  from  without.  This  period 
feems  chiefly  intended  for  colle&ing  food,  and  for  being  em- 
ployed in  thofe  exertions  which  promote  refpiration,  digeftion, 
abforption,  circulation,  and  fecretion ; while  fleep,  after  th,e 
food  is  colledfted,  affifts  nutrition,  and  promotes  ailimilation 
throughout  the  fyftem.  If  what  is  the  natural  food  of  the  fpe- 
cies cannot  be  collefted  by  the  plant  or  animal  in  a ffiort  time, 
the  period  of  fleep  is  proportionally  reftri&ed.  If  the  food  re- 
ceived be  difficultly  affimilated,  tire  period  of  fleep  is  propor- 
tionally extended.  If  the  food  be  not  prepared  for  ailimilation, 
the  deep  is  difturbed.  If  it  be  difficultly  prepared  by  the  organs, 
the  attive  exertions  are  more  vigorous  ; if  eafily  prepared,  they 
are  more  feeble.  If  it  be  colledied  during  the  day,  the  fleep  is. 
in  the  night  ; if  collected  in  the  night,  the  fleep  takes  place 
during  the  day;  and  all  living  bodies  are  directed  by  nature  to 
felebl  that  time  and  fpecies  of  food  which  is  moft  fuited  to  their 
nature,  their  habits,  their  circumftantes,  and  age. 

To  favour  nutrition,  not  only  the  body,  but  even  the  mind, 
mull  be  allowed  to  indulge  in  reft.  The  child  fleeps,  and  hi3 
mental  faculties  are  under  reftraint,  that  thofe  functions  em- 
ployed in  nutrition  may  not  be  difturbed.  The  mental  faculties 
are  ftill  feeble  in  a more  advanced  period  of  life  ; and  the  mode- 
rate exertions  of  mind  and  body  which  are  natural  to  youth  are 
chiefly  fuch  as  favour  the  preparatory  organs  of  the  fyftem, 
and  promote  growth  : but  the  adtive  and  vigorous  exertions  of 
Ananhood,  confldered  with  relpedt  to  mind  or  to  body,  footi 
caufe  diffolution  to  preponderate  in  the  fcale,  and  old  age  be- 
comes liftlefs,  inactive,  and  drowfy,  and  the  mind  returns  to 
childhood  or  dotage,  becaufe  living  bodies  are  known  to  accom- 
modate themfelves  to  circumftanees,  and  becaufe  the  prevailing 
diffolution  is  retarded  by  the  frequent  returns  of  reft  and  of  fleep, 
which  favour  fo  much  the  affimilating  powers,  counteract  re-ab - 
Jorption,  and  oppofe  decay. 

During  fleep  the  irritable  principle -is  more  languid,  and  all 
the  fenfes  are  more  obtufe.  The  mind  then  is  withdrawn  to  its 
reft,  and  does  not  attend  to  ftimuli  from  without.  The  lame 
happens  when  the  mind  is  abforbed  in  profound  thought:  but 
profound  thought  is  hurtful  to  the  lyftem.  The  mind  then  is 
engaged  in  purluits  peculiarly  its  own,  and  is  lefs  attentive  to 
the  calls  of  nature.  In  the  time  of  lleep  it  withdraws  feem- 
ingly  not  fo  much  for  its  own  lake  as  that  of  the  body,  which 
then  being  freed  from  the  interruption  of  voluntary  motions,  all 
thofe  organs  which  afct  fpontaneoufly  can  more  eafily  difeharge 
their  functions. 

For  the  bell  of  reafous,  the  mind  is  not  allowed  to  judge  for 
itfdf  when  it  is  proper  to  cat,  to  drink,  to  fleep,  to  wake,  and 
to  propagate  the  fpecies.  Thefe  and  the  like  are  offices  too  im- 
portant to  be  wholly  intruded  with  a being  of  fo  \ery  limited 
intelligence.  In  all  thefe  cafes,  it  is  therefore  diredled  by  cer- 
tain propenfities  refulting  from  the  body  in  confequence  ot  fti- 
muli or  organic  ftrudure.  Being  often  amufed  with  thoughts 
and  ideas  on  thofe  objects  which  are  purely  intellectual,  as  the 
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rotes  of  memory,  the  forms  of  fancy,  and  its  own  operations 
in  the  way  of  reafoning  ; being  invelted  with  fome  little  power 
in  routing,  calming,  and  . regulating  the  patrons,  the  detires, 
and  appetites;  and  having  the  command  of  all  the  voluntary 
movements  of  the  body  ; it  fometimes  neglects  its  charge  of  the 
fyftem,  deftroys  it  fometimes  by  exceffive  indulgence,  and  tome- 
times  employs  it  in  accomplifhing  ends  peculiarly  its  own.  One 
ffiould  imagine  that  the  mental  principle  in  the  lower  animals 
fhould  occation  but  little  ditturbance  to  the  lyttem  ; yet  it  has 
been  obferved  that  geefe  fatten  fooner  in  the  dark  than  they  do 
in  light,  where  the  mind  is  entertained  with  varieties  of  objects  : 
and  this  eircumftance  will  partly  explain  why  man  does  not 
fatten  fo  regularly  as  the  brute,  and  why  caftration,  which 
prevents  fo  much  anxiety  and  paffion  and  exhautting  efforts, 
affifts  growth  and  the  organs  of  nutrition.  The  venereal  lli- 
mulus,  for  this  reafon,  is  not  (frongly  felt,  at  a very  early  pe- 
riod of  youth,  nor  is  very  troublefome  in  old  age.  In  the 
former  cafe  it  would  prevent  the  growth  of  the  fyftem  ; in  the 
latter  it  would  hafien  its  dilTolution. 

The  natural  returns  of  waking  and  fleeping  may  be  altered 
by  the  prefence  or  abfetice  of  (timuli,  and  are  curioufly  atfedded 
by  the  influence  of  habit.  Although  the  commencement  of 
one  of  thefe  periods  happen  to  be  changed,  the  commencement 
of  the  other  will  continue  as  before.  If  a perfon  be  accuftom- 
ed  to  fleep  precifely  at  nine  in  the  evening,  and  to  rife  again  at 
lix  in  the  morning,  though  his  fleep  in  the  evening  may  now 
and  then  be  kept  off  till  twelve,  he  will  waken  at  lix  ; and 
though  continued  by  darknefs,  quietnefs,  or  fuch-like  caufes, 
till  the  day  be  advanced,  it  will  recommence  in  the  evening  at 
nine.  The  (fate  of  phyfiology  is  fuch  at  prefent  that  we  cannot 
aflign  any  precife  phylical  caule  for  the  natural  kinds  of  fleep- 
ing and  waking,  or  for  their  regular  periods  of  return.  As  for 
the  caufes  which  occalion  morbid  fleeping  and  waking,  we  refer 
our  readers  to  books  on  pathology. 

Plants  too  have  been  faid  to  fleep.  At  the  approach  of  night, 
many  cf  them  are  obferved  to  change  their  appearances  very 
oontiderably,  and  fometimes  even  to  fuch  a degree  as  lcarcely 
to  be  known  for  what  they  were  before.  Thefe  changes  happen 
principally  to  the  leaves  and  the  flowers.  During  the  night, 
many  leaves,  according  to  the  nature  and  genus  of  the  plant, 
are  feen  to  rife  up,  to  hang  down,  or  to  fold  themfelves  in  va- 
rious ways  for  the  protection  of  the  flowers,  the  buds,  the 
fruits,  or  young  Items ; and  many  flowers,  to  efcape  a fuper- 
abundance  of  moifture,  to  hang  down  their  moilths  towards 
the  earth,  or  wrap  themfelves  up  in  their  calyxes.  Jt  was  men- 
tioned already,  that  thefe  phenomena  are  owing  to  Itimuli  add- 
ing from  without : we  may  add  here,  that  molt  of  the  motions 
are  performed  at  the  joints  where  the  leaves  and  petals  articulate 
with  the  (tcm.  A period  of  reft  is  as  neceflary  to  plants  as  fleep 
is  to  animals.  The  irritable  principle  cannot  add  long  under 
the.  influence  of  Ihe  fame  Aimulant,  except  at  intervals  ; and 
the  rapid  growth  obfervable  in  plants  during  the  night,  is  a 
ltrong  proof  that  the  organs  employed  in  afllmilation  had  been 
ditdurbed  in  difeharging  their  functions  during  the  day,  when 
expofed  to  the  actions  of  heat  and  light  and  of  other  ftimulants. 

Stcr.  XIV.  Death. 

Death  is  the  ceffation  and  total  abfencc  of  the  living  prin- 
ciple.in  organized  bodies.  It  is  fometimes  imitated  by  fleep  and 


fwoons ; and  a Hate  of  torpor  in  many  infhnces  can  hardly  b« 
diflinguilhed  from  it.  Several  modes  add  a few  animals,  as 
the  ears  of  blighted  wheat,  the  feta  equina,  the  wheel  polype, 
and  fome  fnails  as  we  learn  from  the  Philolbphical  Tranfac- 
tions,  may  be  fafely  preferved  as  dried  preparations,  not  for 
months  only  but  for  years ; and  after  irritability  and  fenfation 
have  been  totally  fufpended,  will  return  to  life  upon  the  proper 
application  of  moifture.  A wheel  polype  was  put  by  Fontana 
upon  a bit  of  glafs,  and  expofed  during  the  whole  fummer  to 
the  noonday  fun  ; another  was  expofed  in  a fimilar  manner  for 
a year  and  a half ; and,  after  they  were  like  a piece  of  hardened 
glue,  were  reftored  to  the  ufe  of  all  their  functions  by  a few 
drops  of  water  *.  Wherever  there  is  death,  there  mult  there- 
fore be  Iikewife  a partial  or  general  decompofition  of  one  or 
more  of  the  vital  organs.  This  decompofition  takes  place  natu- 
rally in  fome  living  bodies  after  a few  hours,  in  fome  after  a few 
days  ; the  life  of  others  is  extended  to  weeks  ; fome  are  vigo- 
rous for  months  or  a feafon.  Man  has  often  feen  more  than 
fourfeore  ; and  the  hardy  oak  furvives  the  (hock  of  two  or  three 
centuries.  Thefe  obfervalions  confpire  to  fliow  that  there  is  a 
certain  period  of  exiltence  allotted  by  nature  to  every  lpecies  of 
living  bodies.  In  the  individual  this  period  is  fometimes 
abridged,  and  may  be  fometimes  extended  by  circumllances  ; 
but  yet  there  is  a hound  which  it  cannot  pafs,  when  the  vital 
organs  muft  be  decompofcd,  and  the  fyftem  return  to  moulder 
with  the  duft.  The  time  of  incubation  and  the  time  of  gefta- 
tion  are  pretty  much  defined  in  every  lpecies,  becaufe  the  cir- 
cumftances  of  the  individual  in  thefe  cafes  are  generally  fimilar; 
but,  after  emerging  from  the  fcetal  ftate,  the  individuals  are 
partly  entrufled  to  their  own  organs  and  the  chances  of  life, 
which  are  much  varied  ; and  hence  we  account  for  the  dif- 
ference of.  their  age. 

Life  in  general  feems  to  be  proportioned  to  the  fpace  occu- 
pied by  that  leries  of  funddions  which  the  lpecies  is  evidently 
deftined  to  perform  : and  here  fometimes  the  accommodating 
principle  is  Angularly  remarkable.  As  the  period  of- decay  is 
never  feen  to  commence  in  the  fpecies  till  that  of  propagation 
be  nearly  elapfed,  and  as  propagation  in  the  lower  tribes  of 
plants  and  of  animals  is  often  the  immediate  harbinger  of  death; 
fo  many  animals  which  have  not  propagated,  indulged  the  pro- 
penfity,  nor  become  uneafy  from  the  languor  of  defire,  continue 
vigorous  longer  than  ordinary,  as  if  it  were  waiting  for  an  op- 
portunity to  multiply  their  kind.  And  in  the  vegetable  king- 
dom, where  no  individual  is  ever  the  viddim  of  delire  or  palliori, 
annuals,  if  prevented  from  flowering  and  feeding  in  their  pro- 
per feafon,  will  live  double,  and  fometimes  triple,  the  ufual 
time,  till  thefe  fuu£lions'be  fomehow  performed,  and  then  die. 
But  when  all  the  organs  are  fully  evolved  and  have  difeharged, 
or  have  continued  for  the  ufual  time  capable  of  difeharging, 
thofe  offices  for  which  they  were  intended ; dilTolution  com- 
mences, the  affimilating  organs  begin  gradually  to  lofe  their 
tone,  and  the  re-abforbents  carry  off  more  from  the  different 
parts  than  what  they  receive  in  the  way  of  nutrition  : the  irri- 
table fibre  then  becomes  rigid;  the  membranes  and  cartilages 
begin  to  offify  ; the  bones  grow  harder ; the  ("mailer  velfels  col- 
lapfe  and  difappear  ; the  parts  no  longer  are  obedient,  as  be- 
fore, to  the  action  of  ftinmlants;  and  death  entiles. 

Some,  in  order  to  account  for  this  event,  imagine  that  the 
body  receives  at  firft  a certain  portion  of  irritability,  and  con- 


* Father  Gumillo  a Jefuit,  and  the  Indians  of  Peru,  fays  Dr.  Fowler,  are  quoted  by  Fontana,  on  the  authority  of  Bouguer, 
as  fpeaking  of  a large  and  venomous  l’nake,  which  being  dead,  and  dried  in  the  open  air  or  in  the  (moke  of  a chimney,  has  the 
property  of  coming  again  to  tife  on  Us  being  expofed  for  fome  days  to  the  fun  in  ftagnant  and  corrupted  water.  But,  adds  the 
Doddor,  it  would  almoll  require  the  credulity  of  an  Indian  to  credit  the  teftimony  ol  the  Jefnit.  Experiments  and  Ob  jew  at  ions 
relative  to  Animal  EJcftriciiy,  by  Richard  Foiuler.  With  regard  to  this  report,  we  lhall  only  obferve,  that  the  fnake  would  not 
readily  return  to  life  after  it  was  dead  : but  if  the  Jefuit  meant  only  that  it  recovered  after  it  wafi  dried,  and  its  feveral  fundlions 
had  been  lutpended,  we  muft  fay,  that  if  his  report  be  not  fufficiently  authenticated,  neither  has  it  been  fulficiently  difproved. 
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tinues  to  live  till  that  be  exhaufted  : but  this  theory  explains 
nothing ; and  without  pretending  to  a great  deal  of  forefight, 
we  will  venture  to  predirt,  that  for  all  the  irritability  which  it 
has,  it  will  not  be  diftinguifhed  for  its  longevity. 

With  regard  to  the  periods  by  which  the  life,  the  funrtions, 
and  difeafes  of  living  bodies  are  fo  frequently  regulated,  and 
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which  periods  may  fometimes  be  varied  but  not  evaded,  the 
molt  prudent  language  that,  perhaps,  can  be  adopted  in  the 
pretent  ftate  of  phyfiological  fcience  is  this  of  the  Divine, 
That  the  God  who  formed  us  hath  numbered  our  days,  deter- 
mined our  times,  and  prescribed  the  limits  of  our  exigence. 


The  following  Table  may  be  confidered  as  in  fome  refpeel  a-  fummary  View  of  the  foregoin 

Sedions,  and  as  a Supplement  to  the  Table  of  D’Azyr. 

"]  pDiffufed  through  the  fyttem. 

Confined  to  one  place. 

Situated  externally. 

Situated  internally. 

In  the  courfe  of  circulation. 

Not  in  the  courfe  of  circulation. 

Within  or  without  the  courfe  of  circulation  at  pleafure. 

Without  tracheae  f. 

With  tracheae  ramified  through  the  fyllem  where  the  refpiratory  organs  are  generally  diffufed, 

not  ramified  through  the  fyftem  where  the  refpiratory  organs  are  confined. 

formed  by  rings. 

by  fegments  of  rings  on  one  fide,  and  a membrane  on  the  other. 

by  continuous  rings  running  fpirally  like  a ferew. 
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admitting  air  by  one  entrance. 

by  feveral  entrances. 


wholly  concealed  in  the  body, 
partly  projerting  from  the  body, 
opening  at  the  head. 

at  the  oppofite  extremity, 
upon  one  fide. 


— upon  both  Tides. 
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'Without  teeth. 

With  teeth  in  the  month. 

in  the  ftomach. 

ftones  or  artificial  teeth  in  the  ftomach. 

glands  in  the  mouth  for  fecreting  a liquor  to  be  mixed  with  the  food. 

pouches  in  the  mouth  where  the  food  is  kept  and  moiftened. 

— ■ — a fac  or  bag  where  the  food  is  kept  and  moiftened. 

a membranous  ftomach. 

a mufcular  ftomach. 

an  intermediate  ftomach. 


Without  a caecum  or  blind  gut. 


With  a ccecum. 

two  caeca. 

three  cceca. 

four  cceca. 


Thele  parts,  as  well  as 
ruminating  ftomachs  and 
* their  cefophagus,  have  an- 
ti-periftaltic  motions. 


one  entrance  or  mouth, 
many  entrances  by  abforbents. 


• ■ 

o Plants  have  many  alimentary  canals];. 

h I Some  polypes  have  alimentary  canals  that  branch  through  the  body.  . 

Z f The  alimentary  canals  of  plants,  of  fome  polypes,  and  worms,  diftribute  the  fluids  without  the  aid  of  a circulating- 
~ J fyftem. 


* The  centlemen  of  the  French  Academy,  who  have  been  attentive  to  mark  the  number  of  lobes  in  the  lungs  and  livers  of 
different  animals,  have  fullicicntly  demonftrated,  by  the  farts  which  they  relate,  that  many  of  thofe  phyfiolog.cal  condition, 
which  have  been  drawn  from  the  number  of  lobes  in  thele  two  vifafra,  are  juft  as  delulive  as  many  of  thole  which  have  been 
drawn  from  the  number  of  lobes  and  the  different  tubercles  found  in  the  brain. 

t •«*  «•«.  - 

refervoirs  of  food  to  the  plant,  although  for  various  reafons  we  have  not  ventured  to  call  them  ftomachs.  would  be 

it  4 plied  even  aU  rhofe  r.ftn-oira  of  *.«r  or  fcrelol  Hurd,  whrch  « find  m fUh«,  and  ■* 
which  fome  of  thele  animals  are  preferved  alive  on  the  dry  (bore  till  the  tide  return. 
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'By  veflels  beginning  from  the  alimentary  canal. 

. from  the  cavities. 

: from  the  furface. 

— veins  in  the  penis  and  placenta. 

— reabforbents  originating  from  all  the  parts  of  the  fyftem. 

No  circulating  fyftem. 

A circulating  fyftem  with  one  heart. 

a heart  for  diftributing  the  blood  through  the  refpiratory  organs,  and  an  artery  for  diftri- 

buting  it  through  the  fyftem. 

one  heart  for  the  lefpiratory  tjrgans,  and  one  for  the  fyftem,  both  in  one  capfule. 

^ two  hearts  for  the  reftiratory  organs,  and  one  for  the  fyftem. 

a pulmonary  heart,  or  a heart  for  the  refpiratory  organs  in  the  courfe  of  circulation. 

a pulmonary  heart  within  or  without  the  courfe  of  circulation  at  pleafure. 

a heart  fttuated  in  the  breaft. 

near  to  the  head.  • * _ 

in  the  oppoftte  extremity. 

'By  the  alimentary  canal. 

— the  ladteals.  . » 

P — the  refpiratory  organs.  , 

^ — the  circulating  fyftem.  , >• 

Q-  I — the  cellular  membrane. 

,|  — glands. 

And  by  the  feveral  parts  in  which  it  becomes  finally  afiimilated. 

‘ \ ■>  ' . . ' . ~ ••  4 

f tBy  veflels.  1 . » 

j — exhaling  veflels. 

J — excretory  organs.  * , x 

] — organic  pores. 

J — glands.  I 

(_  And  by  all  the  parts  of  which  the  fyftem  is  compofed. 

'Which  are  fcaly. 

fhelly.  ' * •• 

membranous.  ' 
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■ corneous. 

• cretaceous. 

• ligneous. 

• covered  with  down. 

— hair. 

prickles. 

feathers. 

a vifcid  matter. 


change  their  colour. 

their  covering. 


are  changed  themfelves. 


By  ftimulants  invifible. 

— - — — unknown.  N 

unthought  of, 

— the  nervous  influence. 

— light. 

— heat. 

— moifture. 

— eledtricity. 

— falts. 

— gafes.  , 

_ — bodies  that  aft  mechanically. 


* There  teems  to  be  a want  of  precision  in  clatting  bones  with  integuments,  or  integuments  with  bones,  as  is  done  in  D’Azyr’s 
table.  Comparatively  fpeaking,  bones  are  confined  to  a few  genera  of  living  bodies,  and  are  never  fubjedt^  to  periodical  changes 
like  the  integuments  or  puticular  coat  of  the  alimentary  canal  in  fume  animals.  . For  the  fake  of  perlpicuity,  it  could  have  been 
wiftied  that  either  anatomitis  or  phyfiulogifls  had  defined  bones  in  a manner  different  from  what  they  have  done,  and  as  far  as  pof- 
fible  avoided  thofe  loofe  and  inaccurate  expreflions  which  di  I grace  fcience  ; for  fome  fpcak  of  animals  having  their  bones,  by  which 
they  mean  (hells,  on  their  outfide,  and  the  mufcles  within  them.  Some  fpeak  of  folid  and  compadt  bones  that  were  once  cartilages, 
membranes,  nay  a mere  jelly  3 and  fome  fpeak  of  bones  in  general  as  the  hardett,  mod  folid,  and  mod  inflexible1  parts  of  the  or- 
ganized body. 


physiology. 
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By  legs- 

— wings. 

— fins. 

— the  tail. 

— organs  which  fall  not  properly  under  thefe  defcriptions. 

— the  fpringinefs  of  the  body  or  of  fome  part  of  it. 

contrivances  which  fit  living  bodies  for  being  moved  by  foreign  agent34 

To  re fpi ration." 

— digeftion. 

— abforption. 

— circulation. 

— nutrition. 

— fecretion. 

— integumation. 

— irritability. 

— motion. 

— transformation. 

— generation. 

— fleep.  . ' » 

— death. 

— form. 

— fize. 

— climate. 

— propenfity. 

— the  healing  of  parts  that  are  morbid. 

— the  renewal  of  thofe  that  are  broken  off. 
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By  a change  of  proportion  among  the  parts. 

of  their  form. 

— throwing  off  old  parts, 

. — an  addition  of  new  ones  of  a different  ufe,  ftru&ure,  and  form. 

— a change  of  the  whole  form  together, 
of  qualities,  propenfities,  manners. 
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By  the  temporary  union  of  two  fexes. 

— the  fpontaneous  feparation  of  parts.  ' ' 

• — organs  fituated  in  the  breaft. 

— in  the  fide. 

near  t6  the  head. 

in  the  oppofile  extremity.' 

— an  intrant  organ  of  the  male  and  a recipient  organ  of  the  female. 

— an  intrant  organ  of  the  female  and  a recipient  brgan  of  the  male. 

— the  ftamina  and  piftils  of  flowers. 

— the  feminal  fecretion  of  the  male  thrown  into  the  organs  of  the  female.. 

fprinkled  at  the  entrance  of  the  female  organs. 

—  thrown  upon  them  from  a diftance. 

— — . .... tranfported  to  them  by  the  winds. 

. fprinkled  on  the  embryo  after  emiflion.  ► 

...  . . diffolved  in  a fluid  fecreted  by  the  female  before  it  can  rightly  perform  its 

office. 

— ■ — — diffolved  in  water. 

diffolved  perhaps  fometimes  in  air,  as  in  the  cafe  of  dioecious  plants,  where  it 

probably  a£ts  tike  an  aroma. 

By  quietnefs. 

— i the  abfence  of  flimuli.  % 

— the  famenefs  of  flimuli  when  long  continued. 

— *•  dificient  affimilation. 

deficient  irritability,  which  is  owing  fometimes  to  the  weaknefs,  inattention,  or  confined  powers  of  the  mental 

principle. 


* i he  pulp  which  lurrounas  lecus  is  oiicii  inc  means  ui  men 
and  the  feeds  remaining  indigcflible,  are  carried  to  a diftance,  and  dilcharged  with  the  faeces. 


PHYSIOLOGY, 


96 


<0 

i =« 

<5  .a 

* 

_ 

0 0 

After  hours. 

^ bO 

days. 

:=  c 

rt  • ^ 

weeks. 

■/ 

^.!i.  t 1 

months. 

rtf 

feafons. 

/ - j 

CO  “ 

a .a 

years. 

Not  till  after  centuries. 

••  • • L ;*•  ’ ' 

■ - 

— 

a 

* 

All  living  bodies  are  much  exhaufted  after  performing  the  adt  of  generation  and  many  of  the  inferior  plants  and  animals  begin 
immediately  to  ficken  and  decay. 

Notvvithftanding  what  we  have  here  offered  to  the  reader’s  ftrudture,  and  pofition  of  the  organs,  much  is  dill  referved  for 
conGderation,  it  muftbe  confefied,  that  concerning  many  ufes  of  further  reading,  for  further  oblervation,  and  for  future  phyfiolo- 
the  parts,  and  concerning  different  fpecies  of  variety  in  the  form,  gical  arrangement. 
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PHYTOLACCA,  poke  weed,  or  American  Nightjhade , in 
botany,  is,of  the  decandria  icofandria  clafs  of  plants.  It  grows 
naturally  in  the  province  of  Virginia  in  America.  It  hatha 
thick,  flefhy,  perennial  root,  divided  into  feveral  parts  as  large 
as  middling  parfneps.  From  this  rife  many  purplifh,  herbaceous 
ftalks,  about  an  inch  thick,  and  fix  or  (even  feet  long,  which 
break  into  many  branches,  irregularly  /et  with  large,  oval, 
fharp-pointed  leaves,  fupported  on  fliort  footftalks.  Thefe  at 
firft  are  of  a frefh  green  colour,  but  as  they  grow  old  they  turn 
reddifh.  At  the  joints  anddivifions  of  the  branches  come  forth 
long  bunches  of  fmall  blueifh-coloured  flowers,  confifting  of  five 
concave  petals  each,  furrounding  ten  ftamina  and  ten  ftyles, 
Thefe  are  fucceeded  by  round  depreffed  berries,  having  ten  cells, 
each  of  which  contains  a fingle  fmooth  feed. 

In  Virginia  and  other  parts  of  America  the  inhabitants  boil 
the  leaves,  and  eat  them  in  the  manner  of  fpinach.  They  are 
faid  to  have  an  anodyne  quality,  and  the  juice  of  the  root  is 
violently  cathartic.  The  Items  when  boiled  are  as  good  as  af- 
paragus.  The  Portuguefe  had  formerly  a trick  of  mixing  the 
juice  of  the  berries  with  their  red  wines,  in  order  to  give  them  a 
deeper  colour ; but  as  it  was  found  to  debafe  the  flavour  and  to 
make  the  wine  deleterious,  the  matter  was  reprefented  to  his 
Portuguefe  majefty,  who  ordered  all  the  Items  to  he  cut  down 
yearly  before  they  produced  flowers,  thereby  to  prevent  any 
further  adulteration.  The  fame  pradtice  was  common  in 
France  till  it  was  prohibited  by  an  edidt  of  Louis  XVI.  and 
his  predecefl'or  under  pain  of  death.  This  plant  has  been  faid 
to  cure  cancers  5 but  the  truth  of  this  aflertion  has  not  been  in- 
difputably  proved,  and  does  not  appear  very  probable. 

PHYTOLOGY,  a difeourfe  concerning  the  kinds  and  virtues 
of  plants.  See  Botany,  and  Materia  Mcdica. 

PHYTON,  a general  of  the  people  of  Rhegium  againft 
Dionyfius,  the  tyrant  of  Sicily.  He  was  taken  by  the  enemy, 
and  tortured,  and  his  fon  was  thrown  into  the  fea.  See  Syra- 
cuse. 

PIA  mater.  See  Anatomy. 

PIABA,  in  ichthyology,  is  a fmall  frefh-water  fifli,  caught 
in  all  the  rivers  and  brooks  in  the  Brafils,  and  in  fome  other 
parts  in  America.  It  is  about  the  bignefs  of  the  common  min- 
now ; is  well  tatted,  and  much  efteemed  by  the  natives. 

PIABUCU,  in  ichthyology,  an  American  fifli  eaten  in  many 
places  by  the  natives.  It  is  ravenous,  and  fo  greedy  of  blood,' 
that  if  a perfon  goes  into  the  water  with  a wound  in  any  part 
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of  his  body,  the  piabucu  will  make  up  to  it  to  fuck  the  blood. 
It  feldom  exceeds  four  inches  in  length. 

PIACENZA  is  a city  of  Italy,  in  the  duchy  of  Parma,  in 
E.  Ion.  10.  25.  N.  lat.  45.  It  is  a large  handfome  city, 
whofe  name  is  derived  by  fome  from  its  pleafant  fituation,  in  a 
fruitful  plain,  on  the  Via  ACmilia,  about  half  a mile  from  the 
Po.  It  is  the  fee  of  a bifhop  fuffragan  of  Bologna,  and  has  a 
univerfity,  but  of  no  great  fame.  It  is  defended  by  a wall  and 
a ftrong  citadel,  and  is  reckoned  about  three  miles  in  circumfe- 
rence, fo  that  it  is  fomewhat  bigger  than  Parma.  The  houfes 
are  low,  but  prettily  built ; the  great  ftreet  called  the  Stradone 
is  in  a diredt  line  and  of  equal  breadth,  with  a foot-way  fenced 
with  polls  on  each  fide  like  London,  and  is  about  3000  feet 
long.  The  houfes  are  generally  built  of  brick,  and  fome  of  them 
are  prettily  painted.  The  cathedral  is  an  old  ftrudture,  but  well 
adorned  within.  The  duke  of  Parma,  who  is  fovereign  of  Pia- 
cenza, has  a palace  in  the  city  built  by  Vignola.  There  are 
many  excellent  paintings  in  this  place.  There  are  two  chapels 
painted,  one  with  the  hittory  of  St.  Catherine,  and  the  other  with 
a pidture  of  Chrifl,  as  is  alfo  the  altar  of  the  church  of  St.  Auguf- 
tin,  all  by  Pordenone.  In  the  fame  church  there  is  a fine  pic- 
ture of  the  blefled  Virgin,  St.  Peter,  and  St.  Paul,  by  Paolo  Ve- 
ronefe.  At  the  Capuchins  there  is  a Francis  by  Guercino.  There 
is  a fountain  faid  to  have  been  eredted  here  by  Julius  Caefar,  and 
the  equettrian  ttatues  of  the  famous  general  Alexander  I.  duke  of 
Parma  and  Placentia,  and  of  his  fon  Ranuccio,  both  in  the 
great  fquare.  In  the  palace  of  Scotti,  there  are  a great  many 
fine  pidtures  by  Lanfranco,  who  had  been  a page  in  their  fa- 
mily, and  among  the  reft  the  rape  of  Helen,  the  taking  of 
Troy,  the  blefled  Virgin,  and  St.  Francis.  The  trade  of  this 
city  confifts  chiefly  in  their  cheefe,  as  at  Parma,  thefe  cities 
being  furrounded  with  the  richeft  pafture-grounds  in  Italy ; 
though  the  greateft  part  of  what  we  call  the  Parmefan  cheefe  is 
made  in  the  duchy  of  Milan,  and  particularly  at  Lodi.  See 
Parmefan  Cheese,  Without  the  walls,  which  are  walhed  by 
the  rivers  Trebbia  and  Po,  there  is  a large  feminary  or  college, 
magnificently  eredted  by  cardinal  Alberoni,  a native  of  this  ci- 
ty, but  cotifiderably  Kurt  by  the  modern  Goths  in  the  laft  war. 
Towards  the  north  of  the  city  is  the  mouth  of  the  river  Trebbia, 
famous  for  the  vidtory  which  Hannibal  obtained  over  the  Ro- 
mans. 

PI  ASTUS,  a native  of  Poland,  was  originally  a wheelwright, 
and  the  fon  of  Colfilco,  a citizen  of  Crufwitz.  Pie  llouriflied  in 
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the  year  830,  when  on  the  extinction  of  the  family  of  Popiel 
great  difputes  arofe  about  his  luccetfor,  and  Cracow  wa§  afflict- 
ed with  a fevere  famine.  During  this  extremity,  when  the 
people  were  dropping  down  in  the  tlreets,  two  angels  in  human 
forms,  as  the  ftory  is  told,  took  up  their  refidence  with  Piaftus, 
who  was  celebrated  for  his  piety  and  extenfive  charity.  He  had 
nothing  left  but  a fmall  calk  of  the  common  liquor  of  the 
country,  and  this  he  prefented  to  his  new  gueits,  who,  charm- 
ed with  his  hofpitality,  promifed  him  the  crown  of  Poland. 
The  faith  of  Piaftus  was  equal  to  his  other  virtues : he  im- 
plicitly believed  the  word  of  his  gueits,  and  pioully  followed 
their  directions  in  every  particular.  He  was  ordered  to  diftri- 
bute  the  liquor  out  of  his  little  calk  to  the  multitude:  he  did 
lb,  and  found  that  it  was  inexhauftible.  The  people  were 
aftonilhed;  all  cried  out,  “A. miracle!”  and  the  electors  de- 
termined to  choole  a perfon  in  whofe  favour  Heaven  had  fo 
vifibly.  declared : Piaftus  was  accordingly  taken  from  his  (hop, 
and  raifed  to  the  ducal  dignity. 

Such  is  the  relation  of  the  canon  of  Cracow,  which  differs  in 
many  particulars  from  the  account  given  by  Guagnini,  and 
‘fiveral  other  hiftorians..  According  to  them,  Piaftus  had  pre- 
pared a fmall  collation,  to  entertain  fome  friends  who  were 
aftembled  at  the  birth  of  a child.  Two  pilgrims,  Paul  and 
John,  afterwards  murdered  at  Rome,  came  about  this  time  to 
Cracow.  They  begged  charity  at  the  door  of  the  eleft  ion-hall, 
and  were  rudely  repulled  ; upon  which  they  Humbled  on  the 
houfe  of  Piaftus,  and  were  kindly  received.  The  miracle  we 
have  mentioned  was  wrought  by  them  ; and  the  two  pilgrims, 
and  not  angels,  were  the  inftruments  of  the  elevation  of  the 
hofpitable  wheelwright.  Though  we  pay  but  little  regard  to 
the  marvellous  means  by  which  Piaftus  al'cended  the  ducal 
throne  of  Poland,  it  would  be  preliimptuous  entirely  to  omit  a 
faft  attefted  by  all  the  writers  upon  this  fubjeft : it  was  proper, 
therefore,  to  take  notice  of  it,  and  we  leave  the  reft  to  the 
reader’s  judgment. 

Being  now  raifed  to  the  fupreme  dignity,  he  was  not  intoxi- 
cated with  his  prol’perity.  His  natural  charity,  benevolence, 
and  fweetnefs  of  dif'pofition,  remained  : nothing  was  altered 
but  his  power  of  doing  good.  He  was  truly  called  the  father 
of  his  people  : the  injured  never  returned  unredrefted,  nor  merit 
unrewarded.  Piaftus  wiped  the  tear  from  the  eyes  of  the 
widow  ; and  was  himfelf  the  guardian  of  the  orphan,  and  the 
general  patron  of  the  poor  and  diltrefied.  PJis  excellent  in- 
clinations ferved  him  in  the  room  of  great  abilities  ; and  the 
happinefs  that  his  people  enjoyed  made  them  forget  that  their 
prince  was  not  horn  a ftatclman  and  a warrior.  Several  in- 
teftine  commotions  arofe  during  his  adminiftration,  all  which 
he  quelled  by  the  mildnefs  and  clemency  of  his  nature  : his  no- 
bility were  afhamed  of  rebelling  againft  a fovereign  who  de- 
voted his  whole  life  to  render  his  people  happy.  He  removed 
the  court  from  Crufwi'.z,  a city  which  he  deteltcd,  beeanle  it  was 
the  Icene  of  Popiel's  crimes  and  tragical  end.  and  fixed  his  re- 
tidence  at  Gnelna,  where  he  died  beloved,  efteemed,  and  even 
adored  by  his  fubjefts. 

It  is  in  memory  of  this  excellent  prince,  that  all  the  natives 
of  Poland,  who  have  been  fince  promoted  to  the  ducal  or  re- 
gal dignity,  were  called  Piattcs,  in  contradiftinciion  to  the 
foreigners. 

Piaftus  aflociated  his  fon  Ziemovitus  with  him  in  the  go- 
vernment before  his  death  ; a circumftance  of  much  benefit  to 
the  people. 

PIAZZA,  in  building,  popularly  called  piaebe,  an  Italian 
name  for  a portico,  or  covered  walk,  lupported  by  arches.  Ihc 
word  literally  fignifies  a broad  open  place  or  fquare  ; whence  it 
alio  became  applied  to  the  walks  or  porticoes  around  them. 

PIBROCH,  is  a fnecies  of  tune  peculiar  (fays  Dr,  Beattie) 
Vol.  VIII, 


to  the  Highlands  and  Weftern  Ifles  of  Scotland.  It  is  per- 
formed on  a bagpipe,  and  differs  totally  from  all  other  mufic. 
Its  rhythm  is  fo  irregular,  and  its  notes,  efpecially  in  the  quick 
movement,  fo  mixed-  and  huddled  together,  that  a ftranger 
finds  it  almoft  impoffible  to  reconcile  his  ear  to  it,  fo  as  to  per- 
ceive its  modulation.  Some  of  thefe  pibrochs,  being  intended 
to  reprefent  a battle,  begin  with  a grave  motion  refembling  a 
march,  then  gradually  quicken  into  the  onfet;  run  off  with 
noify  confufion  and  turbulent  rapidity,  to  imitate  the  conffift 
and  purluit;  then  fweli  into  a few  flourifhes  of  triumphant  joy ; 
and  perhaps  clofe  with  the  wild  and  flow  wailings  of  a funeral 
procellion. 

PICA,  in  ornithology.  See  Corvus,  fp.  9. 

Pica  marina,  in  ornithology.  See  the  articles  H/Ematopus 
and  Alca. 

Pica,  in  medicine,  a depravation  of  appetite,  which  makes 
the  patient  long  for  what  is  unfit  for  food,  or  altogether  in- 
capable of  affording  nouriftunent : as  chalk,  afhes,  coals,  plafter- 
lime,  &c. 

Pica,  or pye,  had  formerly  the  fame  fenfe  as  ordinal,  mean- 
ing a table  or  directory,  pointing  out  the  order  in  which  the  de- 
votional fervices  appointed  for  different  occafions  were  to  be  per- 
formed. Accordingly  we  are  told  it  is  derived  from  III,  a con- 
tr  a ft  ion  of  vri va%,  a table : and  by  others  from  litera  picata,  a 
great  black  letter  at  the  beginning  of  fome  new  order  in  the 
prayer.  The  term  was  ufed  in  a fimilar  fenfe  by  officers  of 
civil  courts,  who  called  their  kalendars  or  alphabetical  cata- 
logues, direfting  to  the  names  and  things  contained  in  the  rolls 
and  records  of  their  courts,  the  pyes. 

PICARD,  a native  of  the  Netherlands,  who  founded  a feft 
the  profeftors  of  which  were  denominated  Ficards.  See  the 
article  Picards. 

Picard  (John),  an  able  mathematician,  and  one  of  the  moft 
learned  aftronomers  of  the  17th  century,  was  born  at  Fleche, 
and  became  prieft  and  prior  of  Rillie  in  Anjou.  Going  to 
Paris,  he  was  in  1666  received  into  the  Academy  of  Sciences  in 
quality  of  aftronomer.  In  1671,  he  was  fent,  by  order  of  the 
king,  to  the  caftie  of  Uraniburg,  built  by  Tycho-Brahe  in  Den- 
mark, to  make  aftronomical  obfervations  there  j and  from 
thence  he  brought  the  original  manuferipts  written  by  Tycho- 
Brahe,  which  are  the  more  valuable  as  they  differ  in  many 
places  from  the  printed  copies,  and  contain  a book  more  than 
has  yet  appeared.  He  made  important  difeoveries  in  aftronomy; 
and  was  the  tirft  who  travelled  through  feveral  parts  of  France, 
to  meafure  a degree  of  the  meridian.  His  works  are,  1.  A 
tteatile  on  levelling.  2.  Fragments  of  dioptrics.  3.  E.vperi- 
menta  circa nquas  effinentes.  4.  De  men fun's.  5.  De  menjura. 
liquidorum  & ar'nlcrum.  6.  A voyage  to  Uraniburg,  or  aftro- 
nomical obfervationa  made  in  Denmark.  7.  Aftronomical  ob- 
fervations  made  in  feveral  parts  of  France,  Sec.  Thefe,  and 
fome  other  of  his  works,  which  are  much  efteemed,  are  in  the 
fixth  and  feventh  volumes  of  the  Memoirs  of  the  Academy  of. 
Sciences, 

PICARDS,  a religious  feft  which  arofe  in  Bohemia  in  the 
17th  century. 

Picard,  the  authrir  of  this  feft,  from  whom  it  derived  its 
name,  drew  after  him,  as  has  been  generally  laid,  a number  of 
men  and  women,  pretending-  he  would  reftore  them  to  the  pri* 
nritive  (fate  of  innocence  wherein  man  was  created  : and  ac- 
cordingly he  aftfim cd  the  title  of  the  Nexu  Adam.  With  this 
pretence  he  taught  his  followers  to  give  tflemfelves  up  to  all^ 
impurity  j faying  that  therein  conhfted  the  liberty  of  the  fans  of 
God  ; and  that  all  thole  not  of  their  left  were  in  bondage.  He 
iirft  publilhed  his  notions  in  Germany  and  the  Low  Countries, 
and  perfuaded  many  people  to  go  naked,  and  gave  them  the 
name  of  Adamites.  After  this  he  feized  on  an  ifland  in  the 
C c 
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river  Laufnecz,  Tome  leagues  from  Thabor,  the  head  quarters  of 
JTifca,  where  he  fixed  himfelf  and  his  followers.  His  women 
were  common,  but  none  were  allowed  to  enjoy  them  without 
his  permitlion  : fo  that  when  any  man  defired  a particular  wo- 
man, he  carried  her  to  Picard,  who  gave  him  leave  in  thefe 
words.  Go,  'mere  af:,  multiply , and  Jill  tbe  earth. 

At  length,  however,  Zilca,  general  of  the  Hutlites,  (famous 
for  his  vi&ories  over  the  emperor  Sigifmund,)  hurt  at  their 
abominations,  marched  againft  them,  made  himfelf  mailer  of 
their  ifland,  and  put  them  all  to  death  except  two ; whom  he 
fpared,  that  he  might  learn  their  doftrine. 

Such  is  the  account  which  various  writers,  relying  on  the 
authorities  of  oEneas  Sylvius  and  Varillas,  have  given  of  the 
Picards,  who  appear  to  have  been  a party  of  the  Vaudois,  that 
fled  from  perfecution  in  their  own  country,  and  fought  refuge 
in  Bohemia.  It  is  indeed  doubtful  whether  a fe£t  of  this  de- 
nomination, chargeable  with  fuch  wild  principles  and  fuch  li- 
centious conduft,  ever  exifted  ; and  it  is  certainly  allonifhing 
that  Mr.  Bayle,  in  his  art.  Picards ,•  fltould  adopt  the  re- 
proachful reprefentations  of  the  writers  jull  mentioned  : for  it 
appears  probable  at  lead  that  the  whole  is  a calumny  invented 
and  propagated  in  order  to  difgrace  the  Picards,  merely  becaufe 
they  deferted  the  communion  and  proteded  againd  the  errors  of 
the  church  of  Rome.  Lafitius  informs  us,  that  Picard,  to- 
gether with  40  other  perfons,  befides  women  and  children, 
fettled  in  Bohemia  in  the  year  1418.  Balbinus  the  Jefuit,  in 
his  Epitome  Rerum  Bobemicarum,  lib.  ii.  gives  a limilar  account, 
and  charges  on  the  Picards  none  of  the  extravagancies  or  crimes 
aferibed  to  them  by  Sylvius.  Schlefta,  fecretarv  of  Ladiilaus, 
king  of  Bohemia,  in  his  letters  to  Erafmus  in  which  he  gives  a 
particular  account  of  the  Picards,  fays  that  they  confidcred  the 
pope,  cardinals,  and  bifhops  of  Rome,  as  the  true  Antichrids, 
and  the  adorers  of  the  confecrated  elements  in  the  eucharid  as 
downright  idolaters;  that  they  denied  the  corporal  prefence  of 
■Chrid  in  this  ordinance  ; that  they  condemned  the  worfhip  of 
faints,  prayers  for  the  dead,  auricular  confeffion,  the  penance 
impofed  by  prieds,  the  feafls  and  vigils  oblerved  in  the  Romifh 
church  ; and  that  they  confined  themfelves  to  the  obfervance  of 
the  fabbath,  and  of  the  two  great  feafts  of  Chridmas  and  Pente- 
coft.  From  this  account  it  would  appear  that  they  were  no 
other  than  the  Vaudois;  and  M.  de  Beaufobre  has  fiiown  that 
they  were  both  of  the  fame  feci,  though  under  different  deno- 
minations. Befides,  it  is  certain  that  the  Vaudois  were  fettled 
in  Bohemia  in  the  year  1 178,  where  fome  of  them  adopted  the 
rites  of  the  Greek,  and  others  thofe  of  the  Latin  church.  The 
former  were  pretty  generally  adhered  to  till  the  middle  of  the 
14th  century,  when  tbe  edablifhment  of  the  Latin  rites  caufed 
great  didurbance.  On  the  commencement  of  the  national 
troubles  in  Bohemia,  on  account  of  the  oppofition  to  the  papal 
power  (fee  Moravians),  the  Picards  more  publicly  avowed 
and  defended  their  religious  Opinions ; and  they  formed  a con- 
fiderable  body  in  an  illand  by  the  river  Launitz  or  Laufnecz, 
in  the  dillriA  of  Bechin,  and,  recurring  to  arms,  were  defeated 
by  Zifca.  Eitcyclop.  art.  Picards. 

PICARDY,  a late  province  of  France,  bounded  on  the  N. 
by  Hainault,  Artois,  and  the  Straits  of  Dover  ; on  the  E.  by 
Champagne  ; on  the  S.  by  the  Hie  of  France;  and  on  the  W. 
by  Normandy  and  the  Englifh  Channel.  It  now  forms  the 
department  of  Somme. 

PICA R T (Bern  a it),  a celebrated  engraver,  fon  of  Stephen 
Picart,  alfo  a famous  engraver,  was  born  at  Paris  in  1673.  He 
learned  the  elements  of  his  art  from  his  father,  and  dudied 
architcflure  and  peilpe£tive  under  Sebadian  Le  Clerc.  Ashe 
embraced  the  reformed  religion,  he  fettled  in  Holland  to  enjoy 
the  free  exercife  of  it;  where  his  genius  produced  thofe  mailer- 
pieces  which  made  him  efteemed  the  mod  ingenious  artidof  his 


,3  ] 

age,  A multitude  of  books  are  embellill^ed  with  plates  of  his 
engraving.  He  died  in  1733. 

PICCOLOMINl  (Alexander),  arehbifhop  of  Patras, 
and  a native  of  Sienna,  where  he  was  born  about  the  year  1 50S, 
was  of  an  illudrious  and  ancient  family,  which  came  originally 
from  Rome,  but  afterwards  fettled  at  Sienna.  He  compofed 
with  fuccefs  for  the  theatre;  but  he  was  not  more  diflinguiflied 
by  his  genius,  than  by  the  purity  of  his  manners,  and  his  re- 
gard to  virtue.  His  charity  was  very  great ; and  was  chiefly  exert- 
ed in  relieving  the  neceflities  of  men  of  letters.  He  has  left  be- 
hind him  a number  of  woiks  in  Italian.  The  moll  remarkable 
of  which  are,  1.  Various  Dramatic  Pieces,  which  laid  the  firtl 
foundation  of  his  chara&er  as  a writer.  2.  A Treatife  on  the 
Sphere.  3.  A Theory  of  the  Planets.  4.  A Tranflation  of 
Aritlotle’s  Art  of  Rhetoric  and  Poetry,  in  4m.  7.  A Syftem 

of  Morality,  publifhed  at  Venice,  1575,  in  4to ; tranflattd 
into  French  by  Peter  de  Larivey  iri  4to ; and  printed  at  Paris, 
1381.  Thefe,  with  a variety  of  other  works,  prove  his  ex- 
tenfiv^  knowledge  in  natural  philofophy,  mathematics,  and 
theology.  He  was  the  firll  who  made  ufe  of  the  Italian  lan- 
guage in  writing  upon  philofophical  (ubjedls.  He  died  at  Sienna 
the  12th  of  March  1578,  aged  70.  A particular  catalogue  of 
his  works  may  be  feen  in  the  Typographical  Ditlionary.  There 
is  one  performance  aferibed  to  this  author,  entitled  Dialog 
della  btlla  Crcanta  dc'.le  Donne,  (printed  at  Milan,  1578,  and 
at  Venice,  1 574>  'n  8vo.)  ; which  but  ill  fuits  the  dignity  of 
a prelate.  It  is  filled  with  maxims  which  have  an  evident 
tendency  to  hurt  the  morals  of  young  women.  Piccolomirn's 
name,  indeed,  is  not  in  the  title  page  ; and  it  has  all  the  ap- 
pearance of  being  a juvenile  produ<5lion.  It  is  very  fcarce  ; 
and  the  public  would  luftain  no  lots  by  its  being  entirely  out  of 
print.  It  was  tranllated  into  French  by  F.  d'Amboife,  and 
publilhcd  at  Lyons,  in  i6mo,  under  the  title  of  Injlrudlion  des 
Jeunes  Dames.  It  was  afterwards  reprinted  in  1583,  under  that 
of  Dialogue  & Demis  des  Demoifelles. 

Piccolomini  (Francis),  of  the  fame  family  with  the  fore- 
going, was  born  in  1320,  and  taught  philofophy  with  fuccefs, 
for  the  fpace  of  22  years,  in  the  moll  celebrated  univerfities  of 
Italy,  and  afterwards  retired  to  Sienna,  where  he  died,  in  1604, 
at  the  age  of  84.  The  city  went  into  mourning  on  his  death. 
His  works  are,  I.  Some  Commentaries  upon  Arillotle,  printed 
at  Mayence,  1608,  in  4to.  2.  Univerja  Pbilojopbia  de  Mori  bus, 
printed  at  Venice,  1783,  in  folio.  He  laboured  to  revive  the 
do£lrine  of  Plato,  and  endeavoured  alio  to  imitate  the  manners 
of  that  philofopher.  He  had  for  his  rival  the  famous  James 
Zabarella,  whom  he  excelled  in  facility  of  exprefiion  and  neat- 
nefs  of  difeourfe  ; but  to  whom  he  was  much  inferior  in  point 
of  argument,  becaufe  he  did  not  examine  matters  to  the  bot- 
tom as  the  other  did  ; but  prelTed  too  rapidly  from  one  pro- 
pofition  to  another. 

Piccolomini,  of  Arragon  (06lavius),  duke  of  Amalfi, 
prince  of  the  Empire,  a general  of  the  emperor’s  army,  and 
knight  of  the  order  of  the  Golden  Fleece,  was  born  in  1399. 
He  firll  bore  arms  among  the  Spanilh  troops  in  Italy.  He 
afterwards  ferved  in  the  army  of  Ferdinand  II.  who  lent  him  to 
the  relief  of  Bohemia,  and  entrulled  him  with  the  command  of 
the  imperial  troops  in  1634.  After  having  fignalized  himfelf 
at  the  battle  of  Nortlingue,  he  made  marlhal  de  Chatillon 
raife  the  fiege  of  St.  Omer.  He  had  the  good  fortune  to 
gain  a viftory  over  marquis  de  Feuquieres  in  1639  : nor  did 
the  lofs  of  the  battle  of  Wolfenbuttel,  in  1671,  impair  his  glory. 
He  died  on  the  10th  of  Augull  1676,  being  five  years  after,  aged 
77,  without  ilfue ; and  with  the  character  ot  an  able  negotiator 
and  an  a£live  general.  The  celebrated  Caprara  was  his  nephew. 

Piccolomini  (James),  whofe  proper  name  was  -Ammanati, 
took  that  of  Piccolomini  in  honour  of  his  patron  Pius  II.  He 
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was  born  in  a village  near  Lucca  in  142;,  He  became  bithop 
of  MaiL,  afterwards  of  Frefcati  ; a car<(jna)  in  1461,  under  the 
name  of  Cardinal  de  Pavie  ; and  died  in  1479,  at  the  age  of  57, 
of  an  indigeftion  of  figs.  He  left  Sooo  pilloles  in  the  bankers 
bands,  which  Pope  Sixtus  IV.  claimed  ; and  of  which  he  gave 
a part  to  the  Holpital  of  the  Holy  Ghoft.  His  works,  which 
coniitl  of  fome  Letters,  and  a Hiftory  of  his  own  time,  were 
printed  at  Milan,  in  1521,  in  folio.  Ilis  hillory,  entitled  Com- 
mentaries, commences  the  iSlh  of  June  1464,  and  ends  the  6th 
of  December  1469.  They  may  very  properly  be  eonfidered 
as  a Sequel  of  Pope  Pius  IP's  Commentaries,  which  end  with 
the  year  1463. 

Piccolomini,  (riEneas  Sylvius).  See  Pius  II. 

PICENTJA,  (Strabo,  PI  in  3 ),  the  capital  of  the  Picentini, 
whofe  territory,  called  Agcr  Piccntinus,  a fmall  diftririt,  lay  on 
the  Turcan  Sea,  from  the  Promontorium  Miner-vce,  the  fouth 
boundary  of  Campania  on  the  coafl,  to  the  river  Silarus,  the 
north  boundary  of  Lucania,  extending  within-land  as  far  as  the 
Samnites  and  Hirpini,  though  the  exaril  termination  cannot  be 
atfigned.  The  Greeks  commonly  confound  the  Picentini  and 
Picentes,  but  the  Romans  carefully  diftinguifh  them.  The 
former,  with  no  more  than  two  towns  that  can  be  named, 
Sihrnum  and  Picentia  ; the  fituation  of  both  doubtful  : only 
Pliny  fays  the  latter  flood  within-land,  at  fome  diflance  from 
the  lea.  Now  thought  to  be  Biccnza  (Holflenius),  in  the 
Principato  Citra  of  Naples. 

P1CENUM,  (CaeJar,  Pliny,  Florus)  ; Picenus  Acer, 
(Cicero,  Salluft,  Livy,  Tacitus)  ; Agcr  Piccntium , (Varro)  : a 
territory  of  Italy,  lying  to  the  eafl  of  Umbria,  from  theApen- 
nine  to  the  Adriatic  ; on  the  coafl  extending  from  the  river 
Aefis  on  the  north,  as  far  as  the  Pratutiani  to  the  fouth.  In 
the  upper  or  northern  part  of  their  territory  the  Umbri  exclu- 
ded them  from  the  Apennine,  as  far  as  Camerinum,  (Strabo)  ; 
but  in  the  lower  or  fouthern  part  they  extended  from  the  Adria- 
tic to  the  Apennine.  Avery  fruitful  territory,  and  very  popu- 
lous. Picentes , the  people,  (Cicero);  from  the  Angular,  Piccns, 
(Livy)  : different  from  the  Picentini , on  the  Tufcan  fea, 
though  called  fo  by  the  Greeks  ; but  Ptolemy  calls  them  Piceni , 
as  does  alfo  Pliny.  Their  territory  at  this  day  is  fuppofed  to 
form  the  greatefl  part  of  the  March  of  Ancona,  (Cluverius). 

riCHFORD,  in  the  county  of  Salop,  fituated  on  the 
fouth-eaft  fide  of  Shrewfbury,  near  Condover.  It  is  noted  for 
a fpring  of  pitchy  water  (from  whence  fome  derive  its  name), 
on  the  top  of  which  there  always  flows  a fort  pf  liquid  bitumen. 
Over  molt  of  the  coal  pits  hereabouts  there  lies  a ftratum  of 
blackifh  rock  ; of  which,  by  boiling  and  grinding,  they  make 
pitch  and  tar,  and  alfo  diftil  an  oil  from  it. 

PICH1NCHA,  a mountain  in  Peru.  See  Peru. 

PICKERING,  in  the  north  riding  of  Yorkfhire,  13  miles  from 
Scarborough,  and  2 25  from  London,  is  a pretty  large  town  be- 
longing to  the  duchy  of  Lancafler,on  a hill  among  the  wild  moun- 
tains o‘  Blakemore  : having  the  foreft  of  Pickering  on  the  north, 
and  Pickering-common  on  the  fouth.  It  is  faid  to  have  been  built 
270  years  before  Chrift  by  Peridurus,  a king  of  the  Britons, 
who  was  buried  here.  It  had  once  a caftle,  the  ruins  of  which 
are  flill  to  be  feen  ; to  whofe  jurifdirition  many  of  the  neigh- 
bouring villages  were  fubjerit  : and  the  adjacent  territory,  com- 
monly called  Pickering-Lath,  or  the  liberty  or  forelt  of  Pick- 
ering, was  given  by  Ilenry  III.  to  his  fon  Edmund  earl  of 
Lancafter.  A court  is  kept  here  for  all  adtions  under  40s. 
arifing  within  the  honour  of  Pickering. 

PICKETS,  in  fortification,  flakes  fharp  at  one  end,  and  fome- 
times  fliod  with  iron,  ufed  in  laying  out  the  ground,  of  about 
three  feet  long  ; but,  when  ufed  for  pinning  the  fafeines  of  a bat- 
tery, they  are  from  three  to  five  feet  long. 

Pickets,  in  artillery,  are  about  five  or  fix  feet  long,  fliod  with 


iron,  to  pin  the  park  lines,  in  laying  out  the  boundaries  of 
the  park. 

R ckf-TS,  in  the  camp,  are  alfo  flakes  of  about  fix  or  eight 
rnches  long,  to  fallen  the  tent  cords,  in  pitching  the  tents  ; alto, 
ot  about  four  or  five  feet  long,  driven  into  the  ground  near 
the  tents  of  the  horfemen,  to  tie  their  horfes  to. 

Picket,  an  out-guard  potted  before  an  army,  to  give  notice 
of  an  enemy  approaching. 

Picket,  a kind  of  punifliment  fo  called,  where  a foldier 
(lands  With  one  foot  upon  a tharp-pointed  flake.  The  time  of 
his  (landing  is  limited  according  to  the  offence. 

PICKLE,  a brine  or  liquor,  commonly  compofed  of  fait,  vine- 
gar, See.  fumetimes  with  the  addition  of  fpices,  wherein  meat 
fruit,  and  other  things,  are  preferred  and  feafoned, 

PICO,  one  of  the  Azore  lflands,  is  fo  called  from  fome  lofty 
mountains  on  it : or  rather  from  one  very  high  mountain,  ter- 
minating like  Teneriffe  in  a peak,  and  reputed  by  fome  writers 
equal  to  it  in  height.  This  ifland  lies  about  four  leagues  fouth- 
wefl  from  St.  George,  twelve  from  Tercera,  and  about  three 
leagues  fouth-eafl  of  Fayal  ; in  W.  Ion.  28.  21.  and  N.  lat. 
3S.  29.  The  mountain  Pico,  which  gives  name  to  the  ifland,  is 
filled  with  di final  dark  caverns  or  volcanoes,  which  frequently 
vomit  out  flames,  fmoke,  and  aflies,  to  a great  diflance.  At  the 
foot  of  this  mountain  towards  the  eafl  is  a fpring  of  freth  water 
generally  cold,  but  fometimes  fo  heated  with  the  fubterraneous 
fire,  as  to  rufli  forth  in  torrents  with  a kind  of  ebullition  like 
boiling  water  ; equalling  that  in  heat,  and  fending  forth  a fleam 
of  fulphureou3  fetid  vapours,  liquefied  (tones,  minerals,  and 
flakes  of  earth  all  on  fire,  in  fuch  quantities,  and  with  fuch  a 
violence,  as  to  have  formed  a kind  of  promontory  vulo-arly 
called  Myjlcrios , on  the  declivity  of  the  coafl,  and  at  the  diflance 
of  1 200  paces  from  the  fountain.  Such  at  lead  is  the  account 
of  Ortelius  ; though  we  do  not  find  this  laft  circumftance  of  the 
promontory  confirmed  by  later  obfervations.  The  circumfe- 
rence of  Pico  is  computed  at  about  15  leagues  : and  its  moft 
remarkable  places  are  Pico,  Lagoas,  Santa  Cruce  or  Cruz,  San 
Sebaflian,  Pefquin,  San  Rocko,  Playa,  and  Magdalena  ; the  in- 
habitants of  which  live  wholly  on  the  produce  of  the  ifland,  in 
great  plenty  and  felicity.  The  cattle  are  various,  numerous, 
and  excellent  in  their  feveral  kinds  : it  is  the  fame  with  the 
vine  ; and  its  juice,  prepared  into  different  wines,  the  beft  in 
the  Azores.  Befides  cedar  and  other  timber,  they  have  a kind 
of  wood  which  they  call  teixo,  folid  and  hard  as  iron  ; and 
veined,  when  finely  polithed,  like  a rich  lcarlet  tabby ; which, 
colour  it  has  in  great  perferition.  The  longer  it  is  kept,  the 
more  beautiful  it  grows  : hence  it  is,  that  the  teixo  tree  is 
felled  only  for  the  king’s  ufe  or  by  his  order;  and  is  prohibited 
from  being  exported  as  a common  article  of  trade. 

Pico  Marina , a fea  fith  common  at  Kongo  in  Africa,  de- 
rives its  name  from  the  relemblance  of  its  mouth  to  the  beak  of 
a wood-pecker.  It  is  of  a large  fize,  and  prodigious  ttrength, 
has  four  fins  on  its  back,  three  under  its  belly,  and  one  on  each 
fide  of  its  head  ; its  tail  is  large  and  forked,  by  which  it  cuts 
the  waves  with  furprifing  force  and  velocity.  1 1 is  at  war  with 
every  fith  that  fwims,  and  with  every  thing  it  meets  in  its  way, 
without  being  intimidated  by  the  largeft  veffels  ; a furprifing 
inftance  of  which  intrepidity  we  are  told  by  fome  miflionaries, 
whofe  thip  was  attacked  by  one  of  them,  near  thefe  coafts,  in  the 
dead  of  night.  The  violence  of  the  thock  which  it  gave  to  the 
veil'd  quickly  awakened  the  captain  and  the  Teft  of  the  people; 
who  immediately  ran  to  the  fliip’s  fide,  where  they  perceived, 
by  moon-light,  this  huge  monfler  fattened  by  its  forehead  to  the 
veffel,  and  making  the  ftrongetl  efforts  to  difengage  itfelf ; upon 
which  fome  of  them  tried  to  pierce  him  with  their  pikes,  but 
he  got  off  before  they  could  accomplifh  their  aim.  On  the 
next  morning,  upon  vifiting  that  fide  of  the  veffel,  they  found* 
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about  a foot  below  the  futface  of  the  water,  a piece  of  its  bony 
fnout  (tuck  fait  into  the  wood,  and  two  or  three  inches  of  it 
projefting  outwards.  They  went  prefently  after  to  vifit  the  in- 
lide  of  the  (hip,  and  difcovered  about  five  or  fix  inches  more 
of  the  point  of  the  horn  which  had  penetrated  through  the 
plank. 

PICQUERING,  a flying  war,  or  fldrmifh,  made  by  fol- 
diers  detached  from  two  armies  for  pillage,  or  before  a main 
battle  begins. 

PICQUET,  or  Picket.  See  Piquet.  , 

P1CRAMNIA,  in  botany:  A genus  of  the  pentandria  order, 
belonging  to  the  dioecia  clafs  of  plants  ; and  in  the  natural  me- 
thod ranking  with  thole  that  are  doubtful.  The  calyx  is  tri- 
partite ; the  corolla  has  three  petals  ; the  ftamina  from  three 
to  five,  awllhaped,  and  feem  to  join  together  at  the  bafe  ; there 
are  two  flyii,  which  are  (hort  and  bent  backwards  ; the  berry  is 
roundifh,  and  contains  two  oblong  feeds,  and  fometimes  one 
feed  only.  There  is  only  one  fpecies,  viz.  the  antidefma,  or 
murjoe  buffi.  This  (hrub  is  frequent  in  copfes  and  about  the 
fkirts  of  woods  in  Jamaica,  rifing  about  eight  or  nine  feet  from 
the  ground.  The  leaves  are  of  an  oval  form,  pointed,  and  placed 
in  an  alternate  form  along  the  branches  3 the  flower-fpikes 
are  long,  pendulous,  and  (lender;  the  florets  fmall  and  white: 
the  berries  are  numerous  ; at  firft  red,  then  of  a jet  black  co- 
lour; the  pulp  is  foft,  and  of  a purple  complexion.  The  whole 
plant  is  bitter,  and  efpecially  the  berry.  The  negroes  make  a 
deco&ion  of  them,  and  ufe  it  in  weaknefies  of  the  ftomach  and 
in  venereal  cafes. 

PICRANIA  amasa,  or  Bitter  iVeod , is  a tall  and  beauti- 
ful timber  tree,  common  in  the  woods  of  Jamaica.  It  is  a 
new  genus,  belonging  to  the  pentandria  monogynia  of  Lin- 
naeus. The  name  is  expreffive  of  its  fenfible  qualities.  Ever)' 
part  of  this  tree  is  intenfely  bitter  : and  even  after  the  tree  has 
been  laid  for  floors  many  years,  whoever  rub  or  (crape  the 
wood  feel  a great  degree  of  bitternefs  in  their  mouth  or  throat. 
Cabinet-work  made  of  this  wood  is  veryufeful,  as  no  infeCt  will 
live  near  it.  This  tree  has  a great  affinity  to  the  QuaJ/ia  Amara 
of  Linnaeus  ; in  lieu  of  which  it  is  ufed  as  an  antifeptic  in  pu- 
trid fevers.  When  ufed,  lefs  of  it  will  do  than  of  the  QuaJJia 
Amara  of  Surinam.  See  Quassia. 

PICRIS,  Ox-tonguE;  a genus  of  the  polygamia  tequalis 
order,  belonging  to  the  fyngenefia  clafs  of  plants.  There  are 
four  fpecies,  of  which  the  only  remarkable  one  is  the  erhioides, 
or  common  ox-tongue,  growing  fpontaneoully  in  corn-fields  in 
Britain.  It  has  undivided  leaves  embracing  the  ftem,  with 
yellow  bloflbms,  which  fometimes  clofe  foon  after  noon,  at  other 
times  remain  open  till  nine  at  night.  It  is  an  agreeable  pot- 
herb while  young.  The  juice  is  milky,  but  not  too  acrid. 

PICRIUM,  in  botany  : A genu^  of  the  monogynia  order,  be- 
longing to  the  tetrandria  clafs  of  plants;  and  in  the  natuial  me- 
thod ranking  with  thofe  that  ale  doubtful.  The  calyx  is  mono- 
phyllous  and  quinquefid ; the  corolla  monopetalous,  and  its 
tube  is  (hort  ; the  filaments  are  four  in  number,  and  horded  at 
the  place  of  their  infertion  ; the  ftyle  long  and  thick  ; the  flig- 
ma  bilamellated  ; the  capfule  is  round,  bivalved,  and  con- 
tains a number  of  fmall  feeds. — There  are  two  fpecies,  viz.  the 
Jpicata  and  ramofa  ■,  both  natives  of  Guiana.  Both  fpecies 
are  bitter,  and  employed  in  dyfpcpfy,  and  to  promote  the 
tnenfes  : they  are  alfo  recommended  in  vifceral  obllru&ions. 

PICTET  (Benedict),  born  at  Geneva,  in  16^5,  ofa  ditlin- 
guiflied  family,  profecuted  bis  (Indies  with  great  fuccefs.  After 
having  travelled  into  Holland  and  England,  he  taught  theology 
in  his  own  country  with  an  extraordinary  reputation.  The  uni- 
verfity  of  Leyden,  after  the  death  of  Spantreina,  folicited  him 
to  come  and  fill  his  place;  but  he  thought  that  his  own  country 
had  the  beff  right  to  his  ferviwis  : and  for  that  gensrofity  he  re- 


ceived its  thanks  by  the  mouth  of  the  members  of  council.  A 
langu idling  diforder,  occafioned  by  too  much  fatigue,  haftened 
his  death  ; which  happened  on  the  9th  of  June  1724,  at  the 
age  of  69  years.  This  minifter  had  much  fweetnefs  and  affabi- 
lity' in  his  manner.  1 he  poor  found  in  him  a comforter  and  a 
lather.  He  publifhed  a great  number  of  works  in  Latin  and 
French,  which  are  much  efteemed  in  Protcflant  countries.  The 
principal  ofthefeare,  1.  A Syftem  of  Chriftian  Theology,  it* 
Latin,  3 vols.  in  qto  ; the  bed  edition  of  which  is  that  of  1 72 1 . 
2.  Chriftian  Morality,  printed  at  Geneva,  1710,  3 vols.  in 
12 mo.  3.  The  Hiftory  of  the  1 1 th  and  12  th  centuries  ; in- 
tended as  a firquel  to  that  of  Sueur,  printed  in  1713,  2 vols.  in 
4to.  The  Continuator  is  held  in  higher  eftimation  than  the 
firft  author.-  4.  Several  Controverfial  Treatifes.  5.  A great 
number  of  trails  on  morality  and  piety;  among  which  we  muft 
diltinguifh  “ the  Art  of  Living  and  Dying  wed  ;”  publifhed  at 
Geneva,  1703,  in  i2mo.  6.  Some  Letters.  7-  Some  Sermons, 
from  1 697  to  172!  3 4 vols.  in  8vo.  With  a vail  number  of 
other  books,  the  names  of  which  it  would  be  tedious  to  men- 
tion ; but  which,  as  Mr.  Sennebier  fays,  " all  (how  evident 
marks  of  piety  and  good  fenfe." 

Pictet  (John-Louis),  a counfellor  of  Geneva,  born  in  1739, 
was  of  the  fame  family.  He  was  member  of  the  Council  of 
Two  Hundred;  Counfellor  of  State  and  Syndic;  and  died  in 
1781.  He  applied  himfelf  to  the  ftudy  of  aftronomy,  and  made 
feveral  voyages  into  France  and  England  for  his  improvement. 
Few  men  were  ever  blefled  with  a clearer  or  more  enlightened 
underftanding.  He  has  left  in  manufeript  the  “ journal  ofa 
Voyage  which  he  made  to  Itufliaand  Siberia  in  1768  and  1769, 
in  order  to  obferve  the  tranfit  of  Venus  over  the  fun’s  difk  ;” 
a work  very  interefting,  from  the  lively  deferiptions  which  it 
gives  both  of  men  and  of  nature. 

PICTLAND.  See  Pentland. 

PICTS,  the  name  of  one  of  thofe  nations  who  anciently  pof- 
fefl'ed  the  north  of  Britain.  It  is  generally  believed  that  they 
were  fo  called  from  their  cuftom  of  painting  their  bodies  ; an 
opinion  which  Camden  fupports  with  great  erudition.  (See 
Gough’s  edition,  vol.  1.  p.  xci.  of  the  preface.)  It  is  certainly 
liable,  however,  to  con fiderable  objections  ; for,  as  this  cuftom 
prevailed  among  the  other  ancient  inhabitants  of  Britain,  who 
ufedkth tglafum  of  Pliny  and  the  <vitrum  of  Mela  for  the  like 
purpofe,  it  may  be  afked.  Why  was  the  same  of  Pi&t  confined 
by  the  Romans  to  only  one  tribe,  when  it  was  equally  applica- 
ble to  many  others  ? Why  fliould  they  defign  them  only  by  an 
epithet,  without  ever  annexing  their  proper  name?  Or  why 
(fiould  they  (mpofe  a new  name  on  this  people  only,  when  they 
give  their  proper  name  to  every  other  tribe  which  they  have  oc- 
cafion  to  (peak  of  ? As  thefe  queftions  cannot  be  anftvered  in 
any  fafisfaCtory  manner,  it  is  plain  we  muft  look  for  fome  other 
derivation  of  the  name. 

The  Highlanders  of  Scotland,  who  fpeak  the  ancient  lan- 
guage of  Caledonia,  exprefs  the  name  of  this  once  famous  na- 
tion by  the  term  Piflicb- ; a name  familiar  to  the  ears  of  the 
moft  illiterate,  who  could  never  have  derived  it  from  the  Ro- 
man authors.  The  word  Pifticb  means  pilferers  or  plunderers. 
The  appellation  was  probably  impofed  upon  this  people  by 
their  neighbours,  or  affirmed  by  themfelves,  Come  time  after  the 
reign  of  Caracalla,  when  the  unguarded  (late  of  the  Roman 
province,  on  which  this  people  bordered,  gave  them  frequent 
opportunities  of  making  incurfions  thither,  and  committing 
depredations.  Accordingly  this  name  feems  to  have  been  un- 
known till  the  end  of  the  3d  century.  Eumenius  the  pane- 
gyrift  is  the  firft  Roman  author  who  mentions  this  people  un- 
der their  new  name  of  PiBicb,  or,  with  a Latin  termination, 
PiPli.  When  we  fay  that  this  name  may  have  been  probably 
afiuined  for  the  realon  juft  now  mentioned,  we  muft  obferve, 
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that,  in  thofe  clays  of  violence,  the  character  of  a robber  was  at- 
tended with  no  difgrace.  It  he  had  the  addrefs  to  form  his 
l'chemes  well,  and  to  execute  them  fuccefsfully,  he  was  rather 
praifed  than  blamed  for  his  condud ; providing  he  made  no 
encroachments  on  the  property  of  his  own  tribe  or  any  of  its 
allies.  We  mean  this  as  no  peculiar  ftigrna  upon  the  Fids  ; 
for  other  nations  of  antiquity,  in  the  like  rude  Hate,  thought  and 
acted  as  they  did.  See  Thucydides,  lib.  3.  p.  3.  and  Virg. 

7-  745—749-.  . 

Concerning  the  origin  of  thePids,  authors  are  much  divided. 
Boethius  derives  them  from  the  Agethyrfi,  Pomponius  Lactus 
from  the  Germans,  Bede  from  the  Scythians,  Camden  * and 
Bather  Innes  from  the  ancient  Britons,  Stillingfleet  from  a peo- 
ple inhabiting  the  Cimbrica  Cherfonefus,  and  Keating  and 
O'Flaherty,  on  the  authority  of  the  Pfalter  Caflrel,  derive  them 
from  the  Thracians.  But  the  mod  probable  opinion  is,  that 
they  were  the  defoendants  of  the  old  Caledonians.  Several  rea- 
fons  are  urged  in  fupport  of  this  opinion  hy  Dr.  Macpherfon  ; 
and  the  words  of  Eumencs,  ,c  Caledonum,  aliorumque  Pidorum, 
filvas,”  & c.  plainly  imply  that  the  Pids  and  Caledonians  were 
one  and  the  fame  people. 

As  there  has  been  much  difpute  about  the  origin  of  the  Pids, 
fo  there  has  been  likewife  about  their  language.  There  are 
many  reafons  which  make  it  plain  that  their  tongue  was  the 
Gaelic  or  Celtic  ; and  thefe  reafons  are  a further  confirmation 
of  their  having  been  of  Caledonian  extrad.  Through  the  eaft 
and  north-eaft:  coafts  of  Scotland  ( which  were  polPetfed  by  the 
Pids)  we  meet  with  an  innumerable  lift  of  names  of  places, 
rivers,  mountains,  &c.  which  are  manifeftly  Gaelic.  From  a 
very  old  regifter  of  the  priory  of  St.  Andrew’s  (Dalrymple's 
Collections,  p.  122.)  it  appears,  that  in  the  days  of  Hungus, 
the  lalt  Pidifh  king  of  that  name,  St.  Andrew's  was  called 
Mukrofs ; and  that  the  town  now  called  Queensferry  had  the 
name  of  Ardcbmncacban.  Both  thefe  words  are  plain  Gaelic. 
The  firft  fignifies  “ the  heath  or  promontory  of  boars  and  the 
latter,  “ the  height  or  peninfula  of  Kenneth.-’  In  the  lift  of 
Pidifh  kings  publifticd  by  Father  Innes,  moft  ot  the  names  are 
obvioufly  Gaelic,  and  in  many  inftances  the  fame  with  the 
names  in  the  lift  of  Scottifh  or  Caledonian  kings  publiftied  by 
the  fame  author.  Had  Innes  underftood  any  thing  of  this  lan- 
guage, he  would  not  have  fuppofed  with  Camden  that  the 
Pifts  fpoke  the  Britifti  tongue.  It  was  unlucky  that  the  two 
words  on  which  they  built  their  conjecture  ( Strath  and  Aber) 
are  as  common  in  the  Gaelic-  as  they  could  have  been  in  the 
Britifti,  and  at  this  day  make  a part  of  the  names  of  places  in 
countries  to  which  the  Pidifh  empire  never  extended.  1 he 
names  of  Strathfillan  and  Locbahcr  may  ferve  as  inftances. 

The  venerable  Bede,  as  much  a ftranger  to  the  Celtic  as  either 
•of  the  antiquaries  juft  now  mentioned,  is  equally  unhappy  in  the 
fpccimen  which  he  gives  of  the  Pidifh  language  in  the  word 
penuabcl,  “ the  head  of  the  wall.”  Allowing  the  commutation 
of  the  initial  p into  c,  as  in  fome  other  cafes,  this  word  has  (fill 
the  fame  meaning  in  Gaelic  which  Bede  gives  it  in  the  Pidifh. 
It  is  true,  there  might  have  been  then,  as  well  as  now,  a con- 
fiderable  difference  between  various  dialeds  of  the  Celtic  ; and 
thus,  perhaps,  that  pious  author  was  led  to  dilcover  five  lan- 
guages in  Britain  agreeably  to  the  Jive  books  of  Mojes:  a con- 


ceit from  which  the  good  man  derived  a great  deal  of  harmlefe 
fatisfadion. 

. The  the  earlieft  ages,  as  appears  from  the  joint  tef- 

timony  of  all  writers  who  have  examined  the  fubjed,  polfetfed 
only  the  eaft  and  north-eaft  coaft  of  Scotland.  On  one  fide, 
the  ancient  Drumalbin,  or  that  ridge  of  mountains  reaching 
from  Lochlomond  near  Dumbarton  to  the  frith  of  Taine,  which 
feparates  the  county  of  Sutherland  from  a part  of  Rofs,  was  the 
boundary  of  the  Pidifh  dominions.  Accordingly  we  find  in  the 
Life  of  Columba,  that,  in  travelling  to  the  palace  of  Brudius,king 
of  thePids,  he  travelled  over  Drumalbin,  the  Dorfum  Britan - 
nice  of  Adamnan.  On  the  other  fide,  the  territory  of  the  Pifb 
was  bounded  by  the  Roman  province.  After  Britain  was  re- 
linquifhed  by  the  emperor  Honorius,  they  and  the  Saxons  by 
turns  were  mafters  of  thofe  countries  which  lie  between  the  frith 
of  Edinburgh  and  the  river  Tweed.  We  learn  from  Bede,  that 
the  Saxons  were  matters  of  Galloway  when  he  finiftied  his  Ec- 
clefiaftical  Hiftory.  The  Pids,  however,  made  a conqueft  u£ 
That  country  foon  after  ; fo  that,  before  the  extindion  of  their 
monarchy,  all  the  territories  bounded  on  the  one  fide  by  the 
Forth  and  Clyde,  and  on  the  other  by  the  Tweed  and  Solway, 
fell  into  their  hands. 

The  hiftory  of  the  Pids,  as  well  as  of  all  the  other  ancient 
inhabitants  of  Britain,  is  extremely  dark.  The  Irifti  hiftorians 
give  us  a long  lift  of  Pidifh  kings,  who  reigned  over  Pidavia 
for  the  fpaceof  eleven  or  thirteen  centuries  before  the  Chriftian 
era.  After  them  Innes,  in  his  Critical  Effay,  gives  us  a lift  of 
above  fifty,  of  whom  no  lefs  than  five  held  the  feeptre,  each 
for  a whole  century.  It  is  probable  that  thefe  writers  had  con- 
founded the  hiftory  of  the  Pi6ls  with  that  cf  their  anceftors  the 
old  Caledonians.  In  any  other  view,  their  accounts  of  them 
are  highly  fabulous  ; and  have  been  long  ago  confuted  by  Dr. 
Macpherfon  of  Slate,  an  antiquary  of  much  learning  and  rc- 
fearch.  The  Pids,  as  has  been  already  obferved,  were  probably 
not  known  by  that  name  before  the  2d  or  3d  century.  Adamnan, 
abbot  of  Iona,  is  the  firft  author  that  exprefsly  mentions  any 
Pidifh  king  : and  the  oldeft  after  him  is  Bede.  We  are  in- 
formed by  thefe  two  writers,  that  St.  Columba  converted  Bru- 
dius  king  of  the  Pids  to  the  Chriftian  faith.  Columba  came 
into  Britain  in  the  year  of  the  vulgar  era  565.  Before  that 
period  we  have  no  general  record  to  a (certain  io  much  as  the 
name  of  any  Pidifh  king.  The  hiftory  of  Drujl  or  Drcfr, 
who  is  faid  to  have  reigned  over  the  Pids  in  the  beginning  of 
the  fifth  century,  when  St.  Ninian  firfbpreached  the  gofpel 
to  that  nation,  has  all  the  appearance  of  fidion  f.  His  hav- 
ing reigned  a hundred  years,  and  his  putting  an  end  to  a hun- 
dred wars,  are  ftories  which  exceed  all  the  bounds  of  probability. 

Brudius,  the  contemporary  of  Columba,  is  the  firft  Pidifh 
king  mentioned  hy  any  writer  of  authority. 

What  figure  his  anceftors  made,  or  who  were  his  fucceftbrs  on 
the  throne  of  Pidavia,  cannot  be  afeertained.  Bede  informs 
us,  that,  during  the  reign  of  one  of  them,  the  Pids  killed 
Egfred  king  of  Northumberland  in  battle,  and  deftroyed  the 
greateft  part  of  his  army.  The  fame  author  mentions  another 
of  their  kings  called  Naitan,  for  whom  he  had  a particular  re- 
gard. J t was  to  this  Naif, in  that  Ceolfrid,  abbot  of  Wiremouth, 
wrote  his  famous  letter  concerning  Eafler  and  the  Tontine  { ; 


* See  Gough's  edition  of  Camden,  Vol.  I.  Preface,  p.  xc.  and  the  Ancient  UniverfJ  ilijlory,\’o\.  XVJf.  p.3),  &c. 

t.‘ According  to  Camden,  this  converfion  happened  about  the  year  630,  in  the  louthcm  l ldifti  provinces  ; vvrule  the  northern, 

which  were  feparated  by  fruitful  mountains,  were  converted  by  Columba.  c , , , ..  , 

t W<*  are  told  by  Come  authors  that  Columba  taught  the  Fids  10  celebrate  Eafter  always  on  a Sunday  between  >he  14th  and 
20th  of  March,  and  to  obferve  a different  method  of  tonft.re  from  the  Romans,  leaving  an  imported  appearance  of  a crown. 
This  occasioned  much  difpute  till  Naitan  brought  his  fuhjedb  at  length  to  the  Roman  rule.  In  that  age  many  of: the  lu\*  went 
on  a pilgrimage  to  Rome!  according  to  thecutiom  of  the  times  , and  amongrt  the  reft  we  find  two  perron,  mentioned  in  the 
Equities  of  St?  Peter’s  church ; Aflerius  count  of  the  Bids,  and  Syra  with  lus  country 

Vol.  VIII.  D d 
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a letter  in  which  Bede  himfclf  is  fuppofed  to  have  had  a prin- 
cipal hand.  Roger  Hoveden  and  Simon  of  Durham  mention 
two  other  Pidilh  kings,  Onnujl  and  JGnoth,  the  firft  of  whom 
died  in  761,  and  the  latter  flour  idled  about  the  year  774,  and 
gave  an  afvlutn  to  Alfred  of  Northumberland,  who  was  much 
about  that  time  expelled  his  kingdom.  The  accounts  given  by 
the  Scots  hiftorians  of  feveral  other  Pidilh  kings  cannot  be  de- 
pended on  ; nor  are  the  dories  told  by  the  Britifh  hiftorians, 
Geoff'roy  of  Monmouth  and  the  author  of  the  Eulogium  Britan - 
ides,  worthy  of  much  greater  credit. 

In  the  ninth  century  the  Pidilh  nation  was  totally  fubdued 
by  the  Scots  in  the  reign  of  Kenneth  Macalpin.  Since  that 
time  their  name  has  been  loll  in  that  of  the  conquerors,  with 
whom  they  were  incorporated  after  this  conqueft : however, 
they  teem  to  have  been  treated  by  the  Scottifh  kings  with  great 
lenity,  fo  that  for  fome  ages  after  they  commanded  a great  deal 
of  rel'ped.  The  prior  of  Hogulftead,  an  old  Englilh  hiltorian, 
relates,  that  they  made  a confiderable  figure  in  the  army  of  David 
the  Saint,  in  his  difputes  with  Stephen  king  of  England.  In  a 
battle  fought-  in  the  year  1 1 36,  by  the  Englilh  on  one  fide,  and 
the  Scots  and  Pids  on  the  other,  the  latter  infilled  on  their  he- 
reditary right  of  leading  the  van  of  the  Scots  army,  and  were 
Indulged  in  that  requeft  by  the  king. 

The  principal  feat  of  the.  Pidilh  kings  was  at  Abernethy. 
Bruiius,  however,  as  appears  from  the  accounts  given  by 
Adamnan,  in  his  Life  of  Columba,  had  a palace  at  Invernefs, 
which  was  probably  near  the  extremity  of  his  territory  in  that 
quarter ; for  there  is  no  good  reafon  for  believing,  with  Camden, 
that  this  king  had  any  property  in  the  Weftern  Hies,  or  that  he 
bad  made  a gift  of  Iona  to  St.  Columba  when  he  vifited  him 
in  that  place. 

With  relped  to  the  manners  and  cuftoms  of  the  Pids,  there 
is  no  reafon  to  fuppofe  they  were  any  other  thantii  afe  of  the 
old  Caledonians  and  Scots,  of  which  many  particulars  are  re- 
lated in  the  Greek  and  Roman  writers  who  have  occafion  to 
fpeak  of  thofe  nations. 

Upon  the  decline  of  the  Roman  empire,  cohorts  of  barba- 
rians were  raifed,  and  Pids  were  invited  into  the  fervice,  by 
ITonorius,  when  peace  was  every  where  reftored,  and  were 
named  Honoriaci.  Thofe  under  Conftantine  opened  the  paffes 
of  the  Pyrenean  mountains,  and  let  the  barbarous  nations  into 
Spain.  From  this  period  we  date  the  civilization  of  their  man- 
ners, which  happened  after  they  had  by  themfelves,  and  then 
with  the  Scots,  ravaged  this  Roman  province. 

Picts  iVall,  in  antiquity,  a wall  begun  by  the  emperor 
Adrian,  on  the  northern  bounds  of  England,  to  prevent  the  in- 
curfions  of  the  Pi£ls  and  Scots.  It  was  firft  made  only  of  turf 
Strengthened  with  palifadoes,  till  the  emperor  Severus,  coming 
into  Britain  in  perfon,  built  it  with  folid  done.  This  wall, 
part  of  which  ftili  remains,  began  at  the  entrance  of  the  Sol- 
way Frith  in  Cumberland,  and  running  north-eaft  extended  to 
the  German  Ocean.  See  Adrian  and  Severus. 

PICTUPt,E,  a piece  of  painting,  or  a fubjed  reprefented  in 
colours,  on  wood,  canvals,  paper,  or  the  like.  See  Painting. 

P1C1URESQUE  beauty,  lays  a late  writer  on  that  fub- 
jed, refers  to  “ fuch  beautiful  objects  as  are  fuited  to  the  pen- 
cil.” This  epithet  is  chiefly  applied  to  the  works  of  nature, 
though  it  will  often  apply  to  works  of  art  alfu.  Thofe  objects 
are  moll  properly  denominated  pidurefque  which  are  difpoled 
'bv  the  hand  of  nature  with  a mixture  of  • varied  rudenefs,  Jim- 
fli  city , and  grandeur-  A plain  neat  garden,  with  little  variation 
in  its  plan,  and  no  ftrikirig  grandeur  in  its  pofition,  difplays 
too  much  of  art,  defign,  and  uniformity,  to  be  called  pidu- 
refque.  “ The  ideas  of  neat  and  fmootb  (fays  Mr.  Gilpin),  in- 
ftead  of  being  pidurefque,  in  fad  difqualify  the  objed  in  which 
they  refide  from  any  pretenfions  to  pidurefque  beauty.  Nay, 


farther,  we  do  not  fcruple  to  affert,  that  roughnefs  forms  the 
mofteflential  point  of  difference  between  the  beautiful  and  the 
pidurefque  ; as  it  teems  to  be  that  particular  quality  which 
makes  objeds  chiefly  pleafing  in  painting.  1 ufe  the  general 
term  raugbnrfs  ; but,  properly  (peaking,  roughnefs  relates  only 
to  the  furfaces  of  bodies  : when  we  fpeak  of  their  delineation, 
we  ul’e  the  word  ruggedne/s.  Both  ideas,  however,  equally 
enter  into  the  pidurefque,  and  both  are  obfervablc  in  the 
fmaller  as  well  as  in  the  larger  parts  of  nature  ; in  the  outline 
■ and  bark  of  a tree,  as  in  the  rude  fummit  and  craggy  fides  of  a 
mountain. 

“ Let  us  then  examine  our  theory  by  an  appeal  to  experience, 
and  try  how  far  thefe  qualities  enter  into  the  idea  of  pidurefque 
beauty,  and  how  far  they  mark  that  difference  among  objeds 
which  is  the  ground  of  our  inquiry. 

“ A piece  of  Palladian  architedure  may  be  elegant  in  the  laft 
degree  ; the  proportion  of  its  parts,  the  propriety  of  its  orna- 
ments, and  the  fymmetry  of  the  whole,  may  be  highly  pleafing; 
but  if  we  introduce  it  in  a pidure,  it  immediately  becomes  a 
formal  objed,  and  ceafes  to  pleafe.  Should  we  wifh  to  give  it 
pidurefque  beauty,  we  muff  ufe  the  mallet  inftead  of  the  chi- 
fel ; we  mull  beat  down  one  half  of  it,  deface  the  other,  and 
throw  the  mutilated  members  around  in  heaps ; in  fhort,  from 
a fmooth  building  we  muft  turn  it  into  a rough  ruin.  No 
painter  who  had  tht  choice  of  the  two  objeds  would  hefitate  a 
moment. 

“ Again,  why  does  an  elegant  piece  of  garden-ground  make 
no  figure  011  canvafs  ? The  fiiape  is  pleafing,  the  combination 
of  the  objeds  harmonious,  and  the  winding  of  the  walk  in  the 
very  line  of  beauty.  All  this  is  true  ; but  the  fmoothnefs  of 
the  whole,  though  right  and  as  it  fhould  be  in  nature,  offends 
in  pidure.  Turn  the  lawn  into  a piece  of  broken  ground, 
plant  rugged  oaks  inftead  of  flowering  (hrubs,  break  the  edges 
of  the  walk,  give  it  the  rudenefs  of  a road,  mark  it  with 
wheel-tracks,  and  fcatter  around  a few  ftones  and  brufhwood  ; 
in  a word,  inftead  of  making  the  whole  fmooth,  make  it  rough, 
and  you  make  it  alfo  pidurefque.  All  the  other  ingredients 
of  beauty  it  already  poffefied.”  On  the  whole,  pidurefque 
compofition  conlifts  in  uniting,  in  one  whole,  a variety  of 
parts,  and  thefe  parts  can  only  be  obtained  from  rough  ob- 
jeds. 

It  is  poflible  therefore  to  find  pidurefque  objeds  among 
works  of  art,  and  it  is  poflible  to  make  objeds  fo  ; but  the 
grand  feene  of  pidurefque  beauty  is  nature  in  all  its  original 
variety,  and  in  all  its  irregular  grandeur.  “ We  feek  it  (fays 
our  author)  among  all  the  ingredients  of  landfcape,  trees* 
rocks,  broken  grounds,  woods,  rivers,  lakes,  plains,  valleys, 
mountains,  and  diflances.  Thefe  objeds  in  themfelves  pro- 
duce infinite  variety  ; no  two  rocks  or  trees  are  exadly  the 
fame;  they  are  varied  a fecond  time  by  combination;  and 
almcit  ns  much  a third  time  by  different  lights  and  lhades, 
and  other  aerial  effeds.  Sometimes  we  find  among  them  the 
exhibition  of  a whole,  but  oftener  we  find , only  beautiful 
parts.”  , * 

Sublimity  or  grandeur  alone  cannot  make  an  objed  pidu- 
refque ; for,  as  our  author  remarks,  “ however  grand  the 
mountain  or  the  rock  may  be,  it  lias  no  claim  to  this  epithet, 
unlefs  its-form,  its  colour,  or  its  accompaniments,  have  fome 
degree  of  beauty.  Nothing  can  be  more  fublime  than  the 
ocean  ; but,  wholly  unaccompanied,  it  has  little  of  the  pic- 
turefque.  When  we  talk,  therefore,  of  a fublime  objed,  we 
always  underftand  that  it  is  alfo  beautiful;  and  we  call  it  fub- 
lime or  beautiful  only  as  the  ideas  of  fublimity  or  limple 
beauty  prevail.  But  it  is  not  only  the  form  and  the  compofi- 
tion of  the  objeds  of  landfcape  which  the  pidurefque  eye  ex. 
amities  ; it  conneds  them  with  the  atraefphcre,  and  fecks  for 
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al!  thofe  various  effects  which  are  produced  from  that  vail  and 
wonderful  ftorehoufe  of  nature.  Nor  is  there  in  travelling  a 
greater  pleafure  than  when  a fcene  of  grandeur  burfls  unex- 
pectedly upon  the  eye,  accompanied  with  foine  accidental  cir- 
cumftance  of  the  atniofphere  which  harmonizes  with  it,  and 
gives  it  double  value.” 

There  are  few  places  fo  barren  as  to  afford  no  picturefque 
fcene. 

— Believe  the  mufe, 

She  does  not  know  that  inaufpicious  fpot 
Where  beauty  is dhus  niggard  of  her  flore. 

Believe  the  mufe,  through  this  terreftrial  wade 
The  feeds  of- grace  are  fown,  profufely  fown, 

Even  where  we  lead  may  hope. 

Mr.  Gilpin  mentions  the  great  military  road  between  Newcadle 
and  Carlifle  as  the  mod  barren  trail  of  country  in  England  ; 
and  yet  there,  he  fays,  there  is  “ always  forrething  to  amufe 
the  eye.  The  interchangeable  patches  of  heath  and  green- 
fward  make  an  agreeable  variety.  Often  too,  on  thefe  vad 
trails  of  interfering  grounds,  we  fee  beautiful  lights,  foften- 
ing  off  along  the  fides  of  hills  ; and  often  we  fee  them  adorned 
with  cattle,  flocks  of  (beep,  heath-cocks,  grous,  plover,  and 
flights  of  other  wild-fowl.  A group  of  cattle  Handing  in  the 
fliade  on  the  edge  of  a dark  hill,  and  relieved  by  a lighter 
didance  beyond  them,  will  often  make  a complete  picture 
without  gny  other  accompaniment.  In  many  other  fituations 
alfo  we  find  them  wonderfully  pleafing,  and  capable  of  making 
pictures  amidd  all  the  deficiencies  of  landfcape.  Even  a wind- 
ing road  itfelf  is  an  objeil  of  beauty;  while  the  richnefs  of  the 
heath  on  each  fide,  with  the  little  hillocks  and  crumbling 
earth,  give  many  an  excellent  leffon  for  a fore-ground.  When 
we  have  no  opportunity  of  examining  the  grand  feenery  of  na- 
ture, we  have  every  where  at  lead  the  means  of  obferving  with 
what  a multiplicity  of  parts,  and  yet  with  what  a general  fim- 
plicity,  die  covers  every  furface. 

“ But  if  we  let  the  imagination  loofe,  even  feenes  like  thefe 
adminider  great  amufement.  The  imagination  can  plant  hills, 
can  form' rivers  and  lakes  in  valleys,  can  build  cadles  and  ab- 
beys, and,  if  it  find  no  other  amufement,  can  dilate  itfelf  in 
vad  ideas  of  fpace.” 

Mr.  Gilpin,  after  deferibing  fuch  objects  as  may  be  called 
piilurefque,  proceeds  to  confider  their  fources  of  amufement. 
We  cannot  follow  our  ingenious  author  thro’  the  whole  of  this 
confideration,  and  fiiall  therefore  finidi  our  article  with  a diort 
quotation  from  the  beginning  of  it.  “ We  might  begin  (fays 
he)  in  moral  ftyle,  and  confider  the  objeils  of  nature  in  a 
higher  light  than  merely  as  amufement.  We  might  obferve, 
that  a fearch  after  beauty  fhould  naturally  lead  the  mind  to  the 
great  origin  of  all  beauty,  to  the 

fird  good,  fird  perfeil,  and  fird  fair. 

But  though  in  theory  this  feems  a natural  climax,  we  infift 
the  lefs  upon  it,  as  in  fail  v/e  have  fcarce  ground  to  hope  that 
every  admirer  of  piilurefque  beauty  is  an  admirer  alfo  of  the 
beauty  of  virtue,  and  that  every  lover  of  nature  reflefts,  that 

Nature  is  but  a name  for  an  cjfei 7, 

Whofe  cauje  is  God. * 

If,  however,  the  admirer  of  nature  can  turn  his  amufements  to 
a higher  purpofe,  if  its  great  feenes  can  infpire  him  with  reli- 
gious awe,  or  its  tranquil  feenes  with  that  complacency  of 
mind  which  is  fo  nearly  allied  to  benevolence,  it  is  certainly 
the  better,  jipponat  lucro . It  is  fo  much  into  the  bargain  ; 
for  we  dare  not  promife  him  more  from  piiturefque  travel  than 
a rational  and  agreeable  amufement.  "Yet  even  tins  may  be  of 
fdme  ufe  in  an  age  teeming  with  licentious  pleafure;  and 


may,  in  this  light  at  lead,  be  confidered  as  having  a moral 
tendency.” 

PICUIPINIMA,  in  ornithology,  is  the  name  of  a fpecies 
°f  p!geon  in  Brafil.  It  is  fo  very  fmall  as  fcarce  to  exceed 
the  lark  in  fize.  Its  head,  neck,  and  wings,  are  of  a pale 
lead  colour,  with  a black  femilunar  mark  at  the  extremity  of 
each  wing ; but  its  long  wing- feathers,  which  are  feen  when  * 
the  wings  are  expanded  in  dying,  are  of  a reddiflv  brown  on 
one  fide,  and  blackifii  on  the  other,  with  black  ends  or  tips  ; 
the  tail  is  long,  and  is  variegated  with  black,  white,  and 
brown ; the  belly  is  covered  with  white  feathers,  every  one  of 
which  has  a brown  mark,  of  the  diape  of  a half-moon,  at 
the  end. 

PIC'UMNUS  and  Pii.umnus,  were  two  deities  at  Rome, 
who  prefided  over  the  aufpices  required  before  the  celebration 
of  nuptials.  Pilumnus  was  fuppofed  to  patronife  children,  as 
his  name  feems  in  fome  manner  to  indicate,  quod  pellat  mala 
infautia.  The  manuring  of  land  was  firil  invented  by  Picum- 
nus,  from  which  reafon  he  is  called  SterquUinius . Pilumnus  is 
alfo  invoked  as  the  god  of  bakers  and  millers,  as  he  is  faid  to 
have  fird  invented  the  art  of  grinding  corn. 

PICUS,  the  Woodpecker,  in  ornithology,  a genus  be- 
longing  to  the  order  of  picae.  The  beak  is  ftraight,  and  con- 
fids  of  many  fides,  and  like  a wedge  at  the  point : the  noftrils 
are  covered  with  briftly  feathers  ; the  tongue  is  round  like  a 
worm,  very  long,  and  diarp  at  the  point,  which  is  befet  with 
bridles  bent  backwards. 

The  grand  charaileridic,  fays  Latham,  of  thefe  birds  is  the 
tongue,  (which  in  no  bird  is  iimilar,  the  wryneck  excepted, 
whofe  other  characters,  however,  differ  too  widely  to  give  it 
place  in  this  clafs,)  the  mufcles  neceffary  to  the  motions  of 
which  are  fingular  and  worthy  of  notice,  affording  the  animal 
means  of  darting  it  forwards  the  whole  length,  or  drawing  it 
within  the  mouth  at  will.  See  Ray  on  the  Creation,  p.  143. 
Denham*  s Pbyjtco-Theol.  p.  342,  Note  c.  IV 1 ill.  Orn.  p. 136. 

The  fame  intelligent  ornithologid  enumerates  no  kfs  than 
50  different  fpecies  of  woodpeckers,  befides  varieties-  of  fome 
of  them  which  amount  to  nine  more.  Each  of  thefe  fpecies 
our  readers  cannot  expeil  us  to  deferibe  ; we  Avail  there- 
fore content  ourfelves  with  fuch  as  appear  to  be  moil  remark- 
able. 

I.  Th t picus  martius,  or  greated  black  woodpecker,  is  about 
the  fize  of  a jackdaw,  being  about  1 7 inches  long  ; the  bill  is 
nearly  two  inches  and  a half  in  length,  of  a dark  adv-colour, 
and  whitifh  on  the  fides  ; the  bides  are  pale  yellow,  and  the 
eyelids  are  naked,  according  to  Scopoli ; the  whole  bird  is 

black,  except  the  crown  of  the  head,  which  is  vermilion  ; the 

fird  quill-feather  is  the  fhorted,  and  the  two  middle  tail-fea- 
thers, which  arc  longer  than  the  others,  make  it  appear  a little 
rounded  ; the  legs  are  of  cl  lead  colour,  covered  with  featfuis 
on  the  fore  part  for  half  their  length. 

« rf  he  female  differs  from  the  male  in  having  the  hind  head 
only  red,  and  not  the  whole  crown  of  the  head  ; and  the  gene 
ral  colour  of  the  plumage  has  a drong  call  of  brown  in  it.  It 
has  likewife  been  obferved,  that  the  red  on  the  hind  litad  has 
been  wholly  wanting  ; and  indeed  both  male  and  female  are  apt 
much  to  vary  in  different  fubjcils  ; fome  havihg  a much  greater 
proportion  of  red  on  the  head  than  others.  This  fpecies  is 
found  on  the  continent  of  Europe,  butrnot  in  plenty  except  in 
Germany.  It  is  not  an  inhabitant  of  Italy,.,  and  is  very  rarely 
feen  in  France.  Frif'ch  mentions  it  as  a bird  common  to  Ins 
parts  ; and  it  is  found  alfo  in  Sweden,  Switzerland,  and  Ten- 
mail.,  but  not  in  winter. 

“ It  is  faid  to  build  in 
and  deep  nefts ; and  Fr 
vate  a tree,  that  it  is  fo 
and  that  under  the  ho 


old  adi  and  poplar  trees,  making  'ar£? 
itch  obferves,  that  they  olten  io  exc.i- 
on  after  blown  down  with  the  windj 
lie  of  this  bird  may  often  be  found  s 
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b*ifhd  of  dull  and  bits  ol  wood.  The  female  lays  two  or  three 
white  eggs,  the  colour  of  which,  as  Willughby  obferves,  is 
.peculiar  to  the  whole  ot  the  woodpecker  genus,  or  at  lcaft  all 
thole  which  have  come  under  his  infpe£tion.” 

2.  The  picus  principalis,  or  white-billed  woodpecker,  is 
fomewhat  bigger  than  the  laft,  being  equal  in  fize  to  a crow. 
It  is  1 6 inches  long,  and  weighs  about  20  ounces.  The  bill 
is  white  as  ivory,  three  inches  long,  and  channelled  ; the  i ri- 
des are  yellow,  and  on  the  hind  head  is  an  ered't  pointed  creft, 
of  a fine  red  colour,  fome  of  the  feathers  of  which  are  two 
inches  long;  the  head  it  Leif,  and  the  body  in  general,  are 
black  ; but  the  lower  part  of  the  back,  rump,  and  upper  tail- 
coverts,  are  white;  from  the  eye  there  arifes  a ftripe  of  white, 
which  pafies  on  each  tide  of  the  neck  down  to  the  back  ; .three 
or  four  of  the  prime  quills  are  black,  but  the  reft  are  white  ; 
the  tail  is  cuneiform,  and  of  the  fame  colour,  as  the  body  ; 
the  legs  and  claws  are  alfo  black. 

“ This  fpecies  inhabits  Carolina,  Virginia,  New  Spain,  and 
Brafil,  and  is  called  by  the  Spaniards  carpenter  ; and  not  with- 
out rcafon,  as  this  as  well  as  mod  of  the  other  fpecies  make  a 
great  noife  with  the  bill  againft  the  trees  in  the  woods,  where 
they  may  be  heard  at  a great  diftance,  as  if  carpenters  were  at 
work  ; making,  according  to  Catefby,  in  an  hour  or  two,  a 
bufhel  of  chips.  He  adds,  likewife,  that  the  Canadian  In- 
dians make  ufe  of  the  bills  of  thefe  birds  for  coronets,  fetting 
them  round  in  a wreath  with  the  points  outwards  ; and  that 
Ihe  northern  Indians  purchafe  them  of  the  fouthern  at  the 
rate  of  two  and  three  buck-fkins  per  bill.  Kalm  fays  they  are 
found  in  New  Jerfey,  though  very  feldom,  and  only  at  cer- 
tain feafons.” 

3.  The  picus  erythrocepbalus,  or  red-headed  woodpecker,' is 
about  eight  inches  three  quarters  long,  and  weighs  cwo  ounces. 
The  bill  is  an  inch  and  a quarter  in  length,  of  a lead  colour, 
with  a black  tip;  the  irides  are  duiky  ; the  head  and  the  neck 
are  of  a mod  beautiful  crimfon  ; the  back  and  wings  are  black  ; 
the  rump,  bread,  and  belly,  are  white  ; the  ten  fird  quills  are 
black,  the  eleventh  black  and  white,  and  the  others  are  white 
with  black  fhafts  ; the  tail  is  black  and  cuneiform;  the  legs 
and  claws  are  of  lead  colour.  The  cock  and  hen  are  very 
nearly  alike. 

“ This  fpecies  inhabits  Virginia,  Carolina,  Canada,  and 
mod  of  the  parts  of  North  America ; but  at  the  approach  of 
winter  it  migrates  more  or  lefs  to  the  fouthward,  according  to 
tire  feverity  of  the  feafon  ; and  upon  this  circumdance  the 
people  of  North  America  foretel  the  rigour  or  clemency  of 
the  enfuing  winter.  Kalm  obferves  that  it  is  a very  common 
bird,  and  is  very  deltruftive  to  the  maize-fields-'and  orchards, 
pecking  through  the  ears  of  maize,  and  dedroying  great 
quantities  of  apples.  In  fome  years  they  are  more  numerous 
than  in  others,  when  they  attack  the  orchards  where  the 
fweet  apples  grow,  v hich  they  eat  fo  far  that  nothing  remains 
but  the  mere  pills.  Some  years  fince  there  was  a premium  of 
twopence  per  head  paid  from  the  public  fund,  in  order  to  ex- 
tirpate this  pernicious  bird  ; but  this  has  been  neglefted  much 
of  late.  They  are  faid  likewife  to  be  very  fond  of  acorns.  In 
Virginia  and  Carolina  they  day  the  whole  year,  but  are  not 
feen  in  fuch  numbers  in  winter  as  in  fummer.  During  the 
winter  they  are  very  tame,  and  are  frequently  known  to  come 
into  the  houfes  in  the  fame  manner  as  the  redbreaft  is  wont  to 
do  in  England.  It  is  obferved  that  this  fpecies  is  found  chiefly 
in  old  trees  ; and  the  noife  they  make  with  their  bills  may  be 
heard  above  a mile  diftant.  It  builds  the  earlied  of  all  the 
woodpeckers,  and  generally  pretty  high  from  the  ground.  It 
is  accounted  by  many  people  very  good  eating.  Buffon  is  of 
opinion,  that  it  is  necefiity  alone  that  caufes  thefe  birds  to  feed 
on  vegetables  of  any  kind,  as  it  is  contrary  to  the  nature  of 
-ihe  genus.” 


4.  The  picus  pulefcens,  or  little  woodpecker,  according  to 
Catefby,  weighs  only  about  an  ounce  and  a half.  Briflon 
fays,  it  is  larger  than  the  fmalled  of  our  European  fpecies, 
being  about  five  inches  and  a half  long.  The  bill  is  about 
eight  lines  long,  and  of  a horn  colour  ; the  top  of  the  head 
is  black,  and  on  each  fide  above  the  eye  is  a white  line  ; the 
bind  head  is  red  : the  hind  part  of  the  neck,  the  back,  and 
rump,  are  black,  which  is  divided  into  two  parts  by  a line  of 
white  pa  fling  down  the  middle  to  the  rump  ; the  fcapulars, 
upper  wing  and  tail  coverts,  are  black  ; the  greater  wing  co- 
verts and  quills  are  fpotted  with  white ; the  under  parts  of 
the  body  are  pale  grey;  the  tail  is  black;  the  four  middle 
feathers  are  plain,  the  reft  are  barred  with  white  and  black; 
and  the  legs  and  claws  are  black. 

The  female  has  no  red  on  the  hind  head.  Linnaeus  tells  us, 
that  the  outer  tail  feather  is  white,  marked  with  four  black 
fpots.  This  fpecies  inhabits  Virginia  and  Carolina.  Ac- 
cording to  Kalm,  it  abounds  in  New  Jerfey,  where  it  is  ef- 
teemed  of  all  others  the  molt  dangerous  to  orchards,  and  is 
the  molt  daring.  As  foon  as  it  has  pecked  one  hole  in  a tree, 
it  makes  another  clofe  to  the  firft,  in  an  horizontal  direction, 
proceeding  till  it  has  made  a circle  of  holes  quite  round  the 
tree  ; and  the  apple-trees  in  the  orchards  have  often  feveral  of 
thefe  rings  of  holes  round  the  ftem,  infomuch  that  the  tree 
frequently  dries  up  and  decays. 

5.  The  yellow  woodpecker  is  about  nine  inches  long.  The 
bill  is  of  a yellowifh  white,  and  more  than  an  inch  long  ; the 
hind  head  is  crefted  ; the  head  itfelf,  the  neck,  and  whole 
body,  are  covered  with  dirty  white  feathers  ; from  the  lowtr 
jaw  to  the  ears,  on  each  fide,  there  is  a red  ftripe  ; the  wing 
coverts  are  browji,  and  edged  with  yellowifh,  and  fome  of  the 
greater  ones  are  mixed  with  rufous  on  the  inner  web;  the 
quills  are  brown  or  rufous;  the  tail  js  black,  the  legs  anti 
claws  are  grey. 

“ This  fpecies  is  common  at  Cayenne,  and  is  called  there 
charpentier  jaune.  It  makes  its  neft  in  old  trees  which  are  rot- 
ten within  ; making  with  its  bill  a hole  from  without,  at  firft 
horizontal,  but  declining  downwards  as  foon  as  it  has  pierced 
through  the  found  part,  till  it  is  at  laft  a foot  and  a half  be- 
low the  firft  opening.  The  female  lays  three  white  and  nearly 
round  eggs,  and  the  young  are  hatched  about  the  beginning 
of  April.  The  malp  bears  his  fhare  in  the  work  with  the  fe- 
male, and  in  her  abfence  keeps  fentinel  at  the  entrance  of  the 
hole.  The  note  of  this  bird  is  a kind  of  vvhiftle  fix  times  re- 
peated, of  which  the  two  or  three  laft  are  in  a graver  accent 
than  the  others.  The  female  wants  the  red  band  on  the  fide 
of  the  head  which  is  feen  in  the  male. 

“ Specimens  vary ; fome  are  of  that  dirty  white,  as  Brif- 
fon  defetibes  it,  others  of  a light  yellow ; which  laft  is  the 
cafe  in  a fpecimen  in  the  Leverian  mufeum  : this  is  43  inches 
in  length. 

“ In  the  place  referred  to  above,  we  find  a bird  imperfe&Iy 
deferibed  by  Mr.  Fermin  : he  merely  fays,  that  it  is  a large 
fpecies  ; that  it  has  a fine  red  creft  on  the  head  ; the  neck, 
breaft,  and  belly,  of  a citron  colour ; and  the  wings  blueifh 
above.  He  only  adds,  that  it  may  be  dillinguiftied  from  others 
by  the  ftrokes  of  the  bill  which  it  gives  to  the  trees,  and  may 
be  heard  at  a great  diftance.” 

6.  The  picus  auratus,  or  gold-winged  woodpecker,  is  about 
it  inches  long,  and  weighs  about  5 ounces.  The  bill  is  an 
inch  and  a half  long,  anjj  is  fomewhat  bent,  and  is  not  fquare 
but  roundifli,  ridged  only  on  the  top,  the  point  being  fliarp  ; 
the  upper  parts  of  the  head  and  neck  are  afli-coloured  ; the 
hind  head  is  red  ; the  fides  of  the  head,  throat,  and  fore  part 
of  the  neck,  are  pale  yellow ; on  each  fide  of  the  head  is  a 
fir  ipe  of  black,  from  the  bafe  of  the  lower  jaw  to  the  neck  ; 
the  back,  fcapulars,  and  wing  coverts,  are  of  a grey  brown 
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Colour,  tranfverfely  ftriated  with  black  lines  ; the  tump  is 
whicifli ; the  bread,  belly,  and  Tides,  are  whitifh  yellow,  and 
each  feather  is  marked  with  a round  black  fpot  at  the  tip ; on 
the  middle  of  the  bread  there  is  a large  crefcent  of  black  ; 
the  thighs,  upper  and  under  tail  coverts,  are  black  and  white 
mixed;  the  quills  are  brown,  with  yellow  (hafts  fpotted  with 
hrown  on  the  outer  edge  ; the  tail  is  blackifh,  being  outwardly 
edged  with  grey  ; the  outer  feather  is  dotted  with  whitifh  on 
the  margins  ; the  (hafts  of  all  but  the  two  middle  feathers 
are  yellow  half  way  from  the  bafe  ; and  the  legs  and  claws 
are  brown. 

The  female  differs  in  having  the  crown  and  neck  behind 
grey-brown  ; the  hind-head  of  a lefs  vivid  red  ; and  the  greater 
quills  not  fpotted  on  the  edges.  She  alfo  wants  the  black 
lift  on  the  throat,  but  is  otherwife  like  the  male. 

This  fpecies  inhabits  Virginia,  Carolina,  and  Canada,  and 
is  plenty  in  New  Jerfey,  and  about  New  York,  where  it  is 
called  by  fome  hittock  or  pint,  and  by  others  high-hole  * . Both 
the  firft  names  have  fome  relation  to  its  note  ; and  perhaps  the 
latter,  from  the  fituation  of  the  neft.  It  is  almoft  continu- 
ally on  the  ground,  and  is  not  obferved  to  climb  on  the  trees, 
like  others  of  the  genus.  It  lives  chiefly  on  infers  f , and  is 
commonly  very  fat,  fo  as  to  be  thought  very  palatable  for  the 
table.  It  ftays  all  the  year;  and  as  it  cannot  at  all  times  get 
infedls,  it  mull  perhaps  eat  fome  kind  of  grafs  or  plants  in  the 
fields.  Its  form  and  fome  of  its  qualities  make  it  refcmble 
the  cuckow  J.  Though  it  climbs  not  on  trees,  it  flies  to  their 
tops  and  fits  occafionally  on  the  branches. 

Forfter,  in  the  Philofophical  Tranfaftions,  obferves,  that  it 
is  a bird  of  paffage  in  the  northern  parts  of  America,  vifiting 
the  neighbourhood  of  Albany  Fort  in  April,  and  leaving  it  in 
September  : that  it  lays  from  four  to  fix  eggs,  in  hollow  trees, 
and  feeds  on  worms  and  other  infufts.  Called  by  the  natives 
ou-thee-quanno'tv. 

The  following  fpecies  are  pretty  well  known  in  Britain. 

7.  The  viridis,  or  green  woodpecker,  weighs  fix  ounces  and 
a half ; its  length  is  1 3 inches,  the  breadth  20  and  a half ; the 
bill  is  duiky,  triangular,  and  near  two  inches  long  ; the  crown 
of  the  head  is  crimfon,  fpotted  with  black  ; the  eye3  are  fur- 
rounded  with  black,  and  the  males  have  a rich  crimfon  mark 
beneath  the  blacknefs ; the  back,  neck,  and  leffer  coverts  of 
the  wings,  are  green ; the  rump  of  a pale  yellow  ; the  whole 
of  the  under  part  of  the  body  is  of  a very  pale  green,  and 
the  thighs  and  vent  are  marked  with  duiky  lines  ; the  legs  and 
feet  are  of  a cinereous  green  ; the  tail  confifts  of  ten  ftiff  fea- 
thers, whofe  ends  are  generally  broken,  as  the  bird  refts  on 
them  in  climbing  ; their  tips  are  black  ; the  reft  of  each  is  al- 
ternately barred  with  duiky  and  deep  green.  Thefe  birds  feed 
entirely  on  inft&s;  and  their  principal  a&ion  is  that  of  climb- 


ing up  and  down  the  bodies  or  boughs  of  trees : for  the  firft 
purpofe  they  are  provided  with  a long  (lender  tongue,  armed 
with  a lhatp  bony  end  barbed  on  each  fide,  which  by  the 
means  of  a curious  apparatus  of  mufcles  they  can  exert  at 
pleafure,  darting  it  to  a great  length  into  the  clifts  of  the 
bark,  transfixing  and  drawing  out  the  infers  that  lurk  there. 
They  make  their  nefts  in  the  hollows  of  trees  : in  order  there- 
fore to  force  their  way  to  thole  cavities,  their  bills  are  formed 
ftrong,  very  hard,  and  wedge-like  at  the  end;  Dr.  Derhatu 
obferves,  that  a neat  ridge  runs  along  the  top,  as  if  an  artiit 
had  deiigned  it  for  ftrength  and  beauty.  Yet  it  has  not  power 
to  penetrate  a found  tree  ; their  perforation  of  any  tree  is  a 
warning  to  the  owner  to  throw  it  down.  Their  legs  are  fhort, 
but  ftrong ; their  thighs  very  mufcular ; their  toes  difpofed 
two  backward,  two  forward ; the  feathers  of  the  tail  arc  very 
ftiff,  (harp-pointed,  and  bending  downwards.  The  three  firll 
circumftances  do  admirably  concur  to  enable  them  to  run  up 
and  down  the  fides  of  trees  with  great  fecirrity ; and  the 
ftrength  of  the  tail  fupports  them  firmly  when  they  continue 
long  in  one  place,  either  where  they  find  plenty  of  food,  or 
while  they  are  forming  an  accefs  to  the  interior  part  of  the 
timber.  This  form  of  the  tail  makes  their  flight  very  awk- 
ward, as  it  inclines  their  body  down,  and  forces  them  to  fly 
with  Ihort  and  frequent  jerks  when  they  would  afeend,  or 
even  keep  in  a line.  This  fpecies  feeds  oftener  on  the  ground 
than  any  other  of  the  genus:  all  of  them  make  their  nefts  in 
the  hollows  of  trees  : and  lay  five  or  fix  eggs,  of  a beautiful 
femi-tranfparent  white. 

Willughby  fays  that  the  female  lays  five  or  fix  eggs  ; 
\Vhich  Pennant  $ alfo  obferves ; adding,  that  they  are  ot  a 
beautiful  femi-tranfparcnt  white. 

“ Thefe  birds  fometimes  build  in  a hollow  afp  or  other  tree, 
15  or  20  feet  from  the  ground.  The  male  and  female  take  it 
by  turns  to  bore  through  the  living  part  of  the  wood,  till  they 
come  to  the  rotten  part,  wherein,  after  being  hollowed  out  ta 
a proper  depth,  they  lay  their  eggs  [|,  which  are  generally  five 
and  fometimes  fix  in  number,  greenifh,  with  fmall  black 
fpots.  The  young  ones  climb  up  and  down  the  trees  before 
they  can  fly.  It  is  worthy  of  remark  to  obferve  with  what 
nicety  the  holes  of  the  woodpecker  are  made,  as  perfectly 
round  as  if  made  by  the  afliftance  of  a pair  of  compaffes.  Nut- 
hatches, darlings,  and  bats,  frequently  build  in  thefe  holes 
when  deferted. 

“ Both  Frifch  and  Klein  miftake  in  faying  that  the  females 
have  not  the  red  crown,  for  even  the  young  ones  in  the  neft 
have  the  appearance  of  it  ; and  I have  had  them  brought  to 
me  when  they  could  fcaicely  fly,  when  the  red  was  mixed 
with  brown  ; but  they  do  not  become  of  a full  red  till  after  the 
firft  moult.  They  are  faid  to  be  fond  of  bees  in  winter. 
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which  in  the  otlier  bird  are  yellow, 
marked  with  round  black  lpots  ; tail 
This  was  brought  from  the  Cape  of 


I have  lately  feen  (fays  Latham)  in  the  Leveriam  mufeum  a bird  which  appears  to  be  a mere  \ariet),  though  brought 
from  a far  different  country.  This  was  much  like  the  picus  auratus  in  colour,  but  rather  lefs  in  fize.  Ihe  bill  exactly  made 
like  that  bird,  and  brown  ; on  each  fide  of  the  jaw  is  a ftripe  of  crimfon,  like  a whilker ; the  under  pait  o t e wingso  a 

pale  red  colour,  not  unlike  what  is  called  red-leacl:  and  the  lhafts  of  the  quills  and  tail, 
in  this  are  red;  the  plumage  on  the  upper  parts  of  the  body  is  brown,  beneath  yinaceous, 
black,  pointed,  and  each  feather  bifurcated  at  the  tip,  exa£lly  like  the  American  one. 

Good  Hope.  I have  feen  two  fpecimens  of  this  bird.”  . . , ...  . , , 

t “ In  defed  of  infers  I have  been  informed  (fays  Mr.  Latham)  that  it  feeds  on  the  berries  of  the  red  M 

grows  fat  on  them.  This  food  has  been  both  difgorged  by  the  mouth,  after  bung  (hot,  as  well  as  found  in  the  ftomuch  on 

^ t^Lintocua,  in  his  tenth  edition  of  the  Syjma  Naturs,  had  ranked  this  with  the  cuckows;  and  Buffon,  from  its  fimila- 

ritv  to  this  genus,  has  placed  it  at  the  end  of  the  woodpeckers  of  its  clats.  . ..  - . p ,r 

§ Ur.  zfal.  p.a4>.  where  feme  pertinent  obfervat  J»  on  thefe  bml.  may  be  found.  Let  .he  reader  alfo  confult  Ray  » /be 

Creation,  p.  I and  Derhatn’s  PI  yJho-Theol.  p.  193,  339* * §  342-  . . . , , r T , 1 ,.ij  ...  .pat  «vas 

l|  “ This  is  fometimes  fo  deep  that  they  muft  feed  their  young  quite  111  the  dark  ; foi  T have  been  told  l y 0 , 

obliged  to  thruft  his  whole  arm  to  the  fhouldcr  down  the  hollow  of  a tree  before  he  couid  rear.  1 the  egg-. 

5j  **  I have  feen  fix  young  ones  together  in  one  neft."  Will  Orn.  p-  13G. 
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making  great  havock  among  them.  Salerne  obferves,  that 
they  are  found  in  the  markets  in  Italy,  at  Bologna ; but  this 
is  not  extraordinary,  for  the  Italians  eat  all  fmall  birds  almoft 
without  exception. 

“ In  Sir  A.  Lever’s  mufeum  there  is  a variety  of  this  bird, 
of  a draw-colour  throughout,  except  the  crown,  which  is 
faintly  marked  with  red.” 

8.  The  major , or  great  fpotted  woodpecker,  weighs  two 
ounces  three  quarters  ; the  length  is  nine  inches  ; the  breadth 
is  1 6.  The  bill  is  one  and  a quarter  long,  of  a black  horn 
colour.  The  irides  are  red.  The  forehead  is  of  a pale  buff 
colour  ; the  crown  of  the  head  a gloffy  black;  the  hind-part 
marked  with  a rich  deep  crimfon  fpot.  The  cheeks  are  white  ; 
bounded  beneath  by  a black  line  that  paffes  from  the  corner 
of  the  mouth  and  furrounds  the  hind-part  of  the  head.  The 
neck  is  encircled  with  a black  colour.  The  throat  and  bread 
are  of  a yellowifh  white  ; the  vent  feathers  of  a fine  light 
crimfon.  The  back,  rump,  and  coverts  of  the  tail,  and  Idler 
coverts  of  the  wings,  are  black  ; the  fcapular  feathers  and  co- 
verts adjoining  to  them  are  white.  The  quill-feathers  are 
black,  elegantly  marked  on  each  web  with  round  white  fpots. 
The  four  middle  feathers  of  the  tail  are  black,  the  next  tipped 
with  dirty  yellow;  the  bottoms  of  the  two  outmoll  black  ; the 
upper  parts  a dirty  white.  The  exterior  feathers  marked  on 
each  web  with  two  black  fpots  ; the  next  with  two  on  the 
inner  web,  and  only  one  on  the  other.  The  legs  are  of  a lead 
colour.  The  female  wants  that  beautiful  crimfon  fpot  on  the 
head  ; in  other  refpedls  the  colours  of  both  agree.  This  fpe- 
cies  is  much  more  uncommon  than  the  preceding,  and  keeps 
altogether  in  the  woods.  This  bird  is  pretty  common  in  Eng- 
land, France,  Germany,  and  other  parts  of  Europe,  frequent- 
ing the  woods  like  the  reft  of  its  genus,  and  is  likewife  met 
with  in  America.  It  is  a very  cunning  bird  ; for,  when  a per- 
fon  has  feen  one  on  a tree,  he  is  almoft  fure  to  lofe  fight  of  it, 
if  the  tree  is  large,  and  the  obferver  not  very  attentive  ; for, 
the  moment  it  fpies  any  one,  it  will  creep  behind  a branch, 
and  there  lie  fecure  till  the  danger  is  over.  The  extreme  faci- 
lity with  which  birds  of  the  woodpecker  kind  defeend  as  well 
as  afetnd  the  trees  is  worthy  admiration,  feeming  to  do  both 
with  equal  eafe  to  itfelf.  We  do  not  find  any  one  who  has  no- 
ticed the  colour  of  the  eggs;  but  Buffon  mentions  having 
found  a neft  with  fix  young  ones  in  an  old  decayed  afp  tree, 
30  feet  from  the  ground. 

9.  The  tnedius,  or  middle-fized  woodpecker,  agrees  with  the 
preceding  in  colours  and  iize,  excepting  that  the  crown  of  the 
head  in  this  is  of  a rich  crimfon  ; the  crown  of  the  head  in  the 
male  of  the  former  black  ; and  the  crimfon  is  in  form  of  a bar 
on  the  hind  part.  Birds  thus  marked  have  been  fhot  in  Lan- 
calhire  and  other  parts  of  England ; but  Mr.  Pennant  is 
doubtful  whether  they  are  varieties  or  difilnft  fpecies.  “ Brif- 
fon  (fays  Latham)  quotes  many  authors  who  have  deferibed 
this  bird,  but  1 am  not  clear  in  its  being  a dillinft  fpecies. 
It  is  certainly  much  more  fcarce  in  England  than  any  other. 
Buffon  is  reconciled  to  its  being  a variety  only  ; but  if  fo, 
this  variety  is  regular,  at  lead.  in  all  the  fpecimcns  which  1 
have  feen.” 

10.  The  minor , or  lead  fpotted  woodpecker,  fcarce  weighs 
an  ounce  : the  length  is  fix  inches  ; the  breadth  eleven.  The 
forehead  is  of  a dirty  white  : the  crown  of  the  head  (in  the 
male)  of  a beautiful  crimfon:  the  cheeks  and  (ides  of  the 
neck  are  white,  bounded  by  a bed  of  black  beneath  the  for- 
mer. The  hind  part  of  the  head  and  neck,  and  the  coverts  of 
the  wings,  are  black  : the  back  is  barred  with  black  and 
white  ; the  fcapulars  and  quill-feathers  fpotted  with  black  and 
white:  the  four  middle  feathers  of  the  tail  are  black;  the 
others  varied  with  black  and  white : the  bread  and  belly  are 
of  a dirty  white  : the  crown  of  the  head  (in.  the  female)  is 


white  ; the  feet  are  of  a lead  colour.  It  has  all  the  characters 
and  actions  of  the  greater  kind,  but  is  not  fo  often  met  with. 
Salerne  tells  us  that  this  bird  is  not  found  in  France  ; but  Bufl 
fon  affirms  that  it  inhabits  mod  of  the  provinces  there.  It 
approaches  near  habitations  in  winter,  and  may  be  feen  in  or- 
chards adjoining  to  houfes;  which  no  doubt  it  does  for  the 
fake  of  food,  finding  about  the  trunks  of  the  trees  both  ca- 
terpillars and  larvae  of  infe&s  of  all  kinds-.  It  builds  in  a hole 
of  a tree,  and  often  difputes  the  right  of  poffelfion  with  the 
little  eolemoufe,  which  lad,  as  it  is  much  weaker  of  the  two, 
mud  yield  the  vi&ory.  Willughby  fays  it  is  called  in  Eng- 
land by  the  name  of  hickivall.  Linnseus,  in  his  fynonymes  of 
this  bird,  quotes  Hiffelquid  for  the  fame;  but  whoever  will 
diligently  read  what  tins  author  fays  of  the  matter,  will  be 
convinced  that  the  reference  fhould  be  to  the  greater  rather 
than  the  lead  of  this  genus.  It  is  faid  by  him  to  inhabit  the 
higher  parts  of  Alii. 

Mr.  Sonnerat  mentions  a bird  found  by  him  at  Antigue,  in 
the  ifland  of  Panay,  with  the  top  of  the  head,  and  hind  part 
of  the  m.ck,  of  a greyifh  black  : on  each  fide  of  the  neck, 
two-thirds  downwards,  is  a ftiipe  of  white,  which  begins  juft 
above  the  eye ; and  under  this  another  of  black  from  the  eye 
to  the  fhoulder.  The  upper  part  of  the  body  is  black  and 
white  : the  under  parts  pale  yellow,  fpotted  with  black.  The 
tail  is  black  above,  and  beneath  barred  with  a dirty  white  and 
yellowifh  colour.  The  bill  and  legs  blackilh.  The  head  had 
no  red  on  it.  Buffon  fuppofes  it  to  have  been  a female,  and 
a variety  only  of  our  lealt  fpotted  woodpecker. 

Picus  (fab.  hilt.),  a king  of  Latium,  fon  of  Saturn.  He 
married  Venilia,  alfo  called  Canens,  by  whom  he  had  Faunus. 
He  was  tenderly  loved  by  the  goddefs  Pomona,  and  he  returned 
her  affeCtion.  As  he  was  one  day  hunting  in  the  woods,  he 
was  met  by  Circe,  who  became  deeply  enamoured  of  him,  and 
who  changed  him  into  a woodpecker,  called  by  the  name  of 
pious  among  the  Latins.  His  wife  Venilia  was  fo  difconfolate 
when  ffie  was  informed  of  his  death,  that  (he  pined  away*. 
Some  fuppofe  that  Picus  was  the  fon  of  Pilumnus,  and  that 
he  gave  out  prophecies  to  his  fubjeCts  by  means  of  a favourite 
woodpecker;  from  which  circumftance  originated  the  fable  of 
his  being  metamorphofed  into  a bird. 

Picus  (John),  earl  of  Mirandola,  a prodigy  of  parts  and 
learning,  was  the  youngelt  child  of  John  Francis  Picus,  earl 
of  Mirandola  and  Concordia;  and  was  born  in  the  year  J463. 
The  progrefs  that  he  made  in  letters  was  fo  extremely  rapid, 
that  it  was  matter  of  aftonifhment  to  fee  even  a boy  one  of  the 
firft  poets  and  orators  of  his  age.  He  was  the  fcholar  of 
R.  Jochanan,  a German  Jew,  who  confirmed  his  natural  fond- 
nefs  for  the  cabaliftical  writings,  infomuch  that  he  is  reported 
to  have  declared,  that  thofe  who  dived  into  them  dived  in  the 
true  head  fpring ; whereas  thofe  rivulets  that  had  flowed 
thence  into  Greece  were  no  better  than  corrupt  and  ftagnated 
waters.  After  vifiting  the  molt  famous  univerfities  of  France 
and  Italy,  he  went  to  Rome;  where,  in  i486,  before  he  was 
2\  years  of  age,  he  publilhed  900  propofitions  in  logic,  ma- 
thematics, phyfics,  divinity,  cabaliftic  learning,  and  magic, 
drawn  not  only  from  Greek  and  Latin,  but  even  from  Jewilh 
and  Arabian  writers ; fubjoining  to  his  advertifement,  that 
“ if  any  philofopher  or  divine  would  come  to  Rome  to  difpute 
with  him  upon  any  or  all  of  them,  he  would  defray  the  ex- 
penfes  of  his  journey  front  the  remote!!  corners  of  Italy.’* 
He  enjoyed,  however,  the  honour  of  this  deputations  chal- 
lenge quietly,  without  danger  to  his  credit ; for  envy  procured 
fome  of  his  propofitions  to  be  charged  with  Iierely,  and  he 
was  forbid  to  difpute  upon  them.  As  a proof  of  the  igno- 
rance of  his  oppofers,  «/e  are  told  that  a theologian  who  had 
ffiown  himfelf  very  zealous  in  cenfuring  his  book,  being  afleed 
what  was  the  meaning  ofi  the  word  cabbala  ? anfwered,  that 
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he  was  a wicked  man  and  a heretic,  who  had  written  againft 
Jefus  Chrift,  and  that  thofe  wlio  followed  his  opinion  were 
called  cabbalifts.  At  the  age  of  28,  he  confined  himfelf 
wholly  to  the  ftudy  of  the  Scriptures  ; and  undertook  to  com- 
bat the  Jews  and  Mahometans,  as  well  as  to  confound  judicial 
altrology ; but  in  this  intention  his  credit  was  alfo  faved, 
though  with  the  lofs  of  his  life,  by  his  dying  in  1494.,  in  his 
3 2d  year.  He  was  called  the  phoenix  of  his  age,  and  by  Sca- 
liger  Monjlrum  fine  Villa.  He  compofed  a great  number  of 
works,  which  have  often  been  printed  both  feparately  and  to- 
gether. The  following  epitaph  is  upon  his  tomb  : 

Hie  filus  efi  Pic  us  Mirandola  : cetera  norunt 
Et  Vagus  el  Ganges , forfan  et  Antipodes. 

Picus  (John  Francis),  prince  of  Mirandola,  nephew  of 
John  Picus  mentioned  above,  was  born  about  the  year  1469. 
He  cultivated  learning  and  the  fciences  after  the  example  of 
his  uncle  ; but  he  had  a principality  and  dominions  to  fuperin- 
tend,  which  involved  him  in  great  troubles,  and  at  laft  coft 
him  his  life.  He  was  twice  driven  from  his  principality,  and 
twice  reftored  ; and  at  laft,  in  1533,  was,  together  with  his 
elded  fon  Albert,  aflaffinated  in  his  own  caftle  by  his  nephew 
Galeoti.  He  was  a great  lover  of  letters;  and  fuch  of  his 
works  as  were  then  compofed  were  inferted  in  the  Strafburgh 
edition  of  his  uncle’s  in  1504,  and  continued  in  future  im- 
preflions,  befides  fomc  others  which  were  never  colledted. 

PIECE,  in  matters  of  money,  fignifies  fometimes  the  fame 
thing  with  fpeefes  ; and  fometimes,  by  adding  the  value  of 
the  pieces,  it  is  ufed  to  exprefs  fuch  as  have  no  other  par- 
ticular name.  For  the  piece  of  eight,  or  pialtre,  fee  Mon  ey- 
V able. 

Piece,  is  alfo  a kind  of  money  of  account,  or  rather  a man- 
ner of  accounting,  ufed  among  the  negroes  on  the  coaft  of 
Angola  in  Africa.  See  Money- Tabic. 

Piece,  in  heraldry,  denotes  an  ordinary'-  or  charge.  The 
honourable  pieces  of  the  ftiield  are  the  chief,  fefs,  bend,  pale, 
bar,  crofs,  faltier,  chevron,  and  in  general  all  thofe  which 
may  take  up  one-third  of  the  field,  when  alone,  and  in  what 
manner  foever  it  be.  See  Heraldry. 

Pieces,  in  the  military  art,  include  all  forts  of  great  guns 
and  mortars.  Battering  pieces  are  the  larger  fort  of  guns  ufed 
at  fieges  for  making  the  breaches  ; fuch  are  the  24-pounder 
and  culverine,  the  one  carrying  a 24  and  the  other  an  18  pound 
ball.  Field-pieces  are  1 2-pounders,  demiculverines,  6 pound- 
ers, fackers,  minions,  and  3-pounders,  which  march  with  the 
army,  and  encamp  always  behind  the  fecond  line,  but  in  day 
of  battle  are  in  the  front.  A foldier’s  firelock  is  likewife  ca.led 
his  piece.  . 

PIEDMONT,  a principality  of  Italy,  175  miles  long  and  40 
broad;  bounded  on  the  north  by  Vallais,  on  the  eall  by  the 
duchies  of  Milan  and  Montferrat,  on  the  fouth  by  the  county 
of  Nice  and  the  territory  of  Genoa,  and  on  the  weft  by 
France  and  Savoy.  It  was  formerly  a part  of  Lombardy,  but 
now  belongs  to  the  king  of  Sardinia,  and  lies  at  the  foot  of 
the  Alps.  It  contains  many  high  mountains,  among  which 
are  rich  and  fruitful  valleys,  as  populous  as  any  part  of  Italy. 
In  the  mountains  are  mines  of  feveral  kinds,  and  the  foiefts 
afford  a great  deal  of  game.  This  country  has  a great  trade 
in  raw  filk;  and  it  produces  alfo  corn,  rice,  wine,  fruits,  hemp, 
flax,  and  cattle.  Turin  is  the  capital. 

PIENES,  a fmall  ifland  of  Japan,  over  againft  the  harbour 
of  Saccai,  is  famed  not  only  for  the  beauty  of  its  walks,  to 
which  crowds  of  people  refort  from  the  city,  but  foi  a deity 
worfhipped  there,  to  which  vail  numbers  of  perfons  devote 
themlelvcs.  They  go  from  his  temple  to  the  fea-fide,  where 
they  enter  into  a boat  provided  for  the  purpole  ; then,  launch- 
ing into  the  deep,  they  throw  themfelves  overboard,  loaded 
with  Hones,  and  fink  to  the  bottom.  The  temple  of  that 


deity,  which  is  called  Canon,  is  very  large  and  lofty,  and  fo 
are  many  otheis  in  the  city  itfelf ; one  in  parfcular,  dedi- 
cated to  the  gods  of  other  countries,  is  thought  the  fineftin  the 
whole  empire. 

PIEPOUDRE  (Court  of),  the  lowed,  and  at  the  fame 
time  the  moft  expeditious,  court  of  jullice  known  to  the  law 
of  England.  It  is  called  piepoudre,  (curia  pedis  pulverizati,) 
from  the  dufty  feet  of  the  fuitors  ; or,  according  to  Sir  Ed- 
ward Coke,  becaufe  juftice  is  there  done  as  fpeedily  as  duft 
can  fall  from  the  foot ; upon  the  fame  principle  that  juftice 
among  the  Jews  was  adminillered  in  the  gate  of  the  city,  that 
the  proceedings  might  be  the  more  fpeedy,  as  well  as  public. 
But  the  etymology  given  us  by  a learned  modern  writer  is 
much  more  ingenious  and  fatisfadlory  ; it  being  derived,  ac- 
cording to  him,  from  pied  puldreaux,  “ a pedlar,”  in  old 
French,  and  therefore  fignifying  the  court  of  fuch  petty  chap- 
men as  refort  to  fairs  or  markets.  It  is  a court  of  record,  in- 
cident to  every  fair  and  market ; of  which  the  fteward  of  him 
who  owns  or  has  the  toll  of  the  market  is  the  judge.  It  was 
inftituted  to  adminifter  juftice  for  all  commercial  injuries  done 
in  that  very  fair  or  market,  and  not  in  any  preceding  one.  So 
that  the  injury  muft  be  done,  complained  of,  heard,  and  de- 
termined, within  the  compafs  of  one  and  the  fame  day,  unlefs 
the  fair  continues  longer.  The  court  hath  cognizance  of  all 
matters  of  contract  that  can  poffibly  arife  within  the  precinft 
of  that  fair  or  market ; and  the  plaintiff  muft  make  oath  that 
the  caufe  of  an  aftion  arofe  there.  From  this  court  a writ  of 
error  lies,  in  the  nature  of  an  appeal,  to  the  courts  at  Weft- 
minfter.  The  reafon  of  its  inllitution  feems  to  have  been,  to 
do  juftice  expeditioufiy  among  the  variety  of  perfons  that  re- 
fort from  diftant  places  to  a fair  or  market ; fince  it  is  pro- 
bable, that  no  other  inferior  court  might  be  able  to  ferve  its 
procefs,  or  execute  its  judgements,  on  both  or  perhaps  either 
of  the  parties ; and  therefore,  unlefs  this  court  had  been 
erefted,  the  complaint  muft  neceffarily  have  reforted  even  in 
the  firftinftance  to  fome  fuperior  judicature. 

PIER,  in  building,  denotes  a mafs  of  ftone,  8cc.  oppoied 
by  way  of  fortrefs  to  the  force  of  the  fea,  or  a great  river,  for 
the  fecurity  of  {hips  that  lie  at  anchor  in  any  haven. 

PiERs  of  a Bridge.  See  Bridge  and  Architecture. 

P1ERCEA.  See  Rivinia. 

PIERIA  (anc.  geog.),  a diflridt  of  Macedonia,  contained 
between  the  mouths  of  the  rivers  Ludias  and  Peneus ; extended 
by  Strabo  beyond  the  Ludias,  to  the  river  Axios  on  the  north, 
and  on  the  fouth  no  farther  than  the  Aliacmon,  along  the  weft 
fide  of  the  Sinus  Thermaicus. — Another  Pieria  of  Syria,  tl  e 
north  part  of  Selcucia,  or  the  Antiochena,  fituated  on  the  Sinus 
Ifficus,  and  lying  next  Cilicia  to  the  north-weft. 

PIERIDES,  in  fabulous  hiftory,  the  daughters  of  Pierus 
a Macedonian  prince,  prefuming  to  difpute  with  the  Mufes  for 
the  prize  of  poetry,  were  turned  into  magpies.  The  name  of 
Pieric/es  was  alfo  given  to  the  Mufes,  from  mount  Pieris  in 
Theftaly,  which  was  confecraied  to  them  ; or,  according  to 
others,  from  Pierus,  a Theffalian  poet,  who  was  the  firil  who 
facrificed  to  them.  See  Pieris. 

PIERINO  del  Vaga,  an  eminent  Italian  painter,  born  of 
poor  parents  inTufcany,  about  the  year  1500.  He  was  placed 
apprentice  with  a grocer  in  Florence,  and  got  fome  inft ruc- 
tions from  the  painters  to  whom  he  was  lent  with  colours 
and  pencils  ; but  a painter  named  Vaga  taking  him  to  Rome, 
he  was  called  Del  Vaga,  from  living  with  him,  his  real  name 
being  Buonacorfi.  He  ftudied  anatomy,*  with  the  fciences  ne- 
ceffary  for  his  profeftion  ; and  had  fomewhat  of  every  thing 
that  was  good  in  his  compofitions.  After  Raphael’s  death,  he 
joined  with  Julio  Romano  and  Francifco  Penui  to  finifti  the 
works  in  the  Vatican  which  were  left  imperfeft  by  their  com- 
mon maiter  ; and,  to  confirm  their  friendfliip,  married  Penm  3 
filter.  He  gained  the  higheft  reputation  by  his  performances 
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in  the  palace  of  prince  Doria  at  Genoa  ; but  the  multiplicity 
of  his  bufinefs,  and  the  vivacity  of  his  imagination,  drained  his 
fpirits  in  the  flower  of  his  age  ; for  he  died  in  the  year  1 547. 
Of  all  Raphael’s  difciples,  Pierino  kept  the  cliarafler  of  Iris 
mafler  the  longtft,  i.  e.  his  exterior  character  and  manner  of 
defigning ; for  he  fell  very  fhort  of  the  linenefs  of  Raphael’s 
thinking.  He  had  a peculiar  genius  for  the  decoration  of 
places  according  to  their  cufloms.  His  invention  in  that  kind 
of  painting  was  full  of  ingenuity  ; grace  and  order  are  every 
where  to  be  met  with,  and  his  difpofitions,  which  are  ordinary 
in  his  pictures,  are  wonderful  in  his  ornaments  : fome  of  thefe 
he  has  made  little,  and  fome  great,  and  placed  them  both  with 
fo  much  art,  that  they  fet  off  one  another  by  comparifon  and 
contraft.  His  figures  are  difpofed  and  defigned  according  to 
Raphael’s  gufto ; and  if  Raphael  gave  him  at  firfl  fome  flight 
fketchesof  ornaments,  as  he  did  to  Giovanni  d’Udine,  he  exe- 
cuted them  to  admiratjon.  The  tapeftries  of  the  feven  pla- 
nets, in  feven  pieces,  which  Pierino  defigned  for  Diana  dc 
Poitiers,  and  which  were,  when  De  Piles  wrote,  with  Mon- 
lieur  the  firfl  prefident  at  Paris,  fltow  fufliciently  what  he  was, 
and  that  the  above  character  does  not  exceed  the  truth. 

P1ERIS  (anc.  geog.),  a mountain  which  is  thought  to  have 
given  name  to  Pieria  of  Macedonia  ; taking  its  name  from 
Pierus  a poet,  who  was  the  firfl  that  facriliced  to  the  Mufes; 
thence  called  Pierides,  if  credit  may  be  given  to  an  ancient 
Scholiaft  on  Juvenal. 

PIERRE  d’automne  is  a French  name,  tranflated  from 
the  Chinefe,  of  a medicinal  (lone,  celebrated  in  the  eaft  for 
curing  all  diforders  of  the  lungs.  Many  imagine  it  had  its 
name  of  the  autumn-flone  from  its  being  only  to  be  made  at 
that  feafon  of  the  year;  but  it  may  certainly  be  made  equally 
at  all  times.  The  Chinefe  chemifts  refer  the  various  parts  of 
•the  body  to  the  feveral  fcafons  of  the  year,  and  thus  they  refer 
the  lungs  to  autumn.  This  is  evident  in  their  writings,  and 
thus  the  ftone  for  difeafes  of  the  lungs  came  to  be  called  au- 
tumn-ficnc.  It  is  prepared  as  follows  : They  put  30  pints  of 
the  urine  of  a ftrong  and  healthy  young  man  into  a large  iron 
pot,  and  fet  it  over  a gentle  fire.  When  it  begins  to  boil,  they 
add  to  it,  drop  by  drop,  about  a large  tea-cupful  of  rape-oil. 
They  then  leave  it  on  the  fire  till  the  whole  is  evaporated  to 
a thick  fubflance  like  black  mud.  It  is  then  taken  out  of  the 
pot,  and  laid  on  a flat  iron  to  dry,  fo  that  it  may  be  powdered 
very  fine.  This  powder  is  moiflened  with  frefh  oil,  and  the 
mafs  is  put  into  a double  crucible,  furrounded  with  coals,  where 
•it  itands  till  it  be  thoroughly  dried  again.  This  is  again  pow- 
dered and  put  into  a china  veflel,  which  being  covered  with 
jilk  cloth  and  a double  paper,  they  pour  on  it  boiling  water, 
which  makes  its  way,  drop  by  drop,  through  thefe  coverings, 
till  fo  much  is  got  in  as  is  fufficient  to  reduce  it  to  a pafle. 
This  pafle  is  well  mixed  together  in  the  veflel  it  is  kept  in, 
.and  this  is  put  into  a veflel  of  water,  and  the  whole  fet  over 
the  fire.  The  matter  thus  becomes  again  dried  in  bal/tco  marine, 
.and  is  then  finiflied.  Obferv.fur  les  Cout.  dc  V /lfie,  p.  2 58. 

Pierre  (St.),  is  a large  river  in  North  America,  fcarcely 
inferior  to  the  Rhine  or  the  Danube,  and  navigable  almoft  to 
its  fource.  Together  with  many  other  large  ftreams,  it  falls 
into  the  great  river  Miffifiippi. 

Piep.re  (St.),  or  St.  Peter's , the  capital  of  Martinico,  was 
built  in  1665,  in  order  to  overawe  the  mutineers  of  the  ifland 
who  rebelled  again  ft  its  proprietors,  the  fecond  Weft  India 
Company,  who  were  at  the  fame  time  the  proprietors  of  all 
ihe  French  Antilles.  It  is  fituated  on  the  weflern  fide  of  the 
ifland.  The  town  extends  along  the  fhore,  and  a battery  that 
•commands  the  road  is  erected  on  the  well  fide,  which  is  waflied 
by  the  river  Royolan,  or  St.  Peter.  The  town  is  divided  into 
three  wards;  the  middle,  which  is  properly  St.  Peter’s,  begins 
at  .the  fort,  and  runs  weft  ward  to  the  battery  of  St.  Nicholas. 
Under  the  walls  of  the  fecond  ward  (hips  at  anchor  ride  more 
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fecurtly  than  under  the  fort,  on  which  account  this  ward  is 
called  the  Anchorage.  The  third  ward,  called  the  Gallcry% 
extends  along  the  fea-fide  from  Fort  St.  Peter  to  the  Jefuit’a 
River,  and  is  the  moft  populous  part  of  the  city.  The  houfea 
of  St.  Peter’s  waid  are  neat,  commodious,  and  elegant,  parti- 
cularly thofeof  the  governor  of  the  ifland,  the  intendant,  and 
the  other  officers.  The  parifti  church  of  St.  Peter  is  a magni- 
ficent ftone  building,  which  belonged  to  the  Jefuits,  with  a 
noble  front  of  the  Doric  order.  The  church  of  the  Anchorage, 
which  belongs  to  the  Jacobine  friars,  is  likewife  of  ftone.  It  is 
a place  of  eonfiderable  trade,  and  is  built  with  tolerable  regu- 
larity. The  houfes  are  moftly  conftrufted  of  a grey  pumice- 
ftone  or  lava,  which  is  found  on  the  itrand ; and  the  high- 
ftreet  is,  according  to  Dr.Ifert,  above  an  Engliffi  mile  in  length. 
It  is  fuppofed  to  contain  about  2000  houfes,  and  30,000  inha- 
bitants, including  negroes.  St.  Pierre,  with  the  whole  of  the 
flourifhing  ifland  of  Martinico,  was  taken  from  the  French 
in  the  month  of  March  1 794,  by  the  Britifh  land  and  fea-forces 
under  the  command  of  Sir  Charles  Grey  and  Sir  John  Jervis, 
and  will  now,  we  prefume,  continue  annexed  to  the  Britilh 
crown  : 125  veflels  loaded  with  the  produce  of  the  ifland,  and 
of  great  value,  were  captured,  71  of  which  were  in  the  harbour 
of  St.  Pierre. 

PIETISTS,  a religious  feft  fprung  up  among  the  Proteft- 
ants  of  Germany,  feeming  to  be  a kind  of  mean  between  the 
Quakers  of  England  and  the  Quietifts  of  the  Romifh  church. 
They  defpife  all  forts  of  ecclefiaftical  polity,  all  fchool  theo- 
logy, and  all  forms  and  ceremonies,  and  give  themfelves  up  to 
contemplation  and  the  myftic  theology.  Many  grofs  errors 
are  charged  on  the  Pietifts,  in  a book  entitled  Manipulus  Ob- 
fervationum  Aniipietijlicarum : but  they  have  much  of  the  air 
of  polemical  exaggeration,  and  are  certainly  not  at  all  juft.  In- 
deed there  are  Pietifts  of  various  kinds  : fome  running  into 
grofs  illufions,  and  carrying  their  errors  to  the  overturning  of 
a great  part  of  the  Chrillian  dcdltine,  while  others  are  only  vi- 
fionaries ; and  others  are  very  honeft  and  good,  though  per- 
haps mifguided,  people.  They  have  been  difgufted  with  the 
coldnefs  and  formality  of  other  churches,  and  have  thence  be- 
come charmed  with  the  fervent  piety  of  the  Pietifts,  and  at- 
tached to  their  party,  without  giving  into  the  grofleft  of  their 
errors.  See  Mojhcim's  Eccl.  Hjiory , vol.  iv.  p.  4^4. 

Pietists,  otherwife  called  the  Brethren  and  Sjlcrs  ef  the 
Pious  and  Chrijiian  Schools,  a fociety  formed  in  the  year  1678 
by  Nicholas  Barre,  and  obliged  by  their  engagements  to  de- 
vote themfelves  to  the  education  of  poor  children  of  both 
fexes. 

PIETOLA,  anciently  called  Andes , is  a place  within  two  Ita- 
lian miles  of  Mantua,  famous  for  being  the  birth-place  of  Virgil. 

PIETY,  is  a virtue  which  denotes  veneration  for  the  Deity, 
and  love  and  tendernefs  to  our  friends.  This  diftinguifhed 
virtue,  like  many  others,  received  among  the  Romans  divine 
honours,  and  was  made  one  of  their  gods.  Acilius  Glabrio 
firft  ere&ed  a temple  to  this  divinity,  which  he  did  upon  the 
fpot  on  which  a woman  had  fed  with  her  own  milk  her  aged 
father,  who  had  been  imprifoned  by  order  of  the  fenate,  and 
deprived  of  all  aliment.  The  Itory  is  well  known,  and  is  given 
at  length  in  authors  which  are  in  the  hands  of  every  fchool-boy. 
Sec  Cicero  de  Dim.  1.  and  Valerius  Maximus , 5.  c.  4.  and  our 
arcicle  Filial  Piety. 

If  piety  was  thus  pra&ifed  and  thus  honoured  in  Heathen 
antiquity,  it  furely  ought  not  to  be  lefs  fo  among  Chriftians, 
to  whom  its  nature  is  better  defined,  and  to  the  practice  of 
which  they  have  motives  of  greater  cogency.  A learned  and 
elegant  writer  has  faid  that  the  want  of  piety  arifes  from  the 
want  of  fallibility  ; and  his  obfervations  and  arguments  are  fo 
juft  and  fo  well  exprelfed,  that  we  cannot  do  better  than  tran- 
feribe  them. 

“ it  appears  to  me  (fays  Dr.  Knox),  that  the  mind  of  man. 
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when  it  is  free  from  natural  defefts  and  acquired  corruption, 
feels  no  lefs  a tendency  to  the  indulgence  of  devotion  than  to 
virtuous  love,  or  to  any  other  of  the  more  relined  and  elevated 
affections.  But  debauchery  and  excefs  contribute  greatly  to 
deftroy  all  the  fufeeptible  delicacy  with  which  nature  ufually 
furnifhes  the  heart ; and,  in  the  general  extinction'  of  our  bet- 
ter qualities,  it  is  no  wonder  that  lo  pure  a fentiment  as  that  of 
piety  fhould  be  one  of  the  firfl  to  expire. 

“It  is  certain  that  the  underilanding  may  he  improved  in 
a knowledge  of  the  world,  and  in  the  arts  of  fucceeding  in  it, 
while  the  heart,  or  whatever  conftitntes  the  feat  of  the  moral 
and  fentimental  feelings,  is  gradually  receding  from  its  proper 
and  original  perfettion.  Indeed  experience  feems  to  evince, 
that  it  is  hardly  poffible  to  arrive  at  the  character  of  a com- 
plete man  of  the  world,  without  lofing  many  of  the  moft  valu- 
able fentiments  of  uncorrupted  nature.  A complete  man  of 
the  world  is  an  artificial  being  ; he  has  difearded  many  of  the 
native  and  laudable  tendencies  of  his  mind,  and  adopted  a new 
fyftem  of  objects  and  propenfities  of  his  own  creation.  Thefe 
are’ commonly  grofs,  coarfe,  fordid,  felfifh,  and  fenfual.  All,  or 
either  of  thefe  attributes,  tend  direftly  to  blunt  the  fenfe  of 
every  thing  liberal,  enlarged,  difinterefled  ; of  every  thing 
which  participates  more  of  an  intelledfual  than  of  a fenfual  na- 
ture. When  the  heart  is  tied  down  to  the  earth  by  Juft  and 
avarice,  it  is  not  extraordinary  that  the  eye  Ihould  be  feldom 
lifted  up  to  heaven.  To  the  man  who  fpends  his  Sunday  (be- 
caufe  he  thinks  the  day  fit  for  little  elfe)  in  the  counting- 
houfe,  in  travelling,  in  the  tavern,  or  in  the  brothel,  thofe 
who  go  to  church  appear  as  fools,  and  the  bufinefs  they  go 
upon  as  nonfenfe.  He  is  callous  to  the  feelings  of  devotion; 
but  he  is  tremblingly  alive  to  all  that  gratifies  his  fenfes  or 
promotes  his  intereft. 

“ It  has  been  remarked  of  thofe  writers  who  have  attacked 
Chriftianity,  and  reprefented  all  religions  merely  as  diverfified 
modes  of  fuperftition,  that  they  were  indeed,  for  the  moft  part, 
men  of  a metaphyfical  and  a difputatious  turn  of  mind,  but 
ufually  little  diftinguifhed  for  benignity  and  generollty.  There 
was,  amidft  all  their  pretenfions  to  logical  fagacity,  a cloudi- 
nefs  of  ideas,  and  a coldnefs  of  heart,  which  rendered  them 
very  unfit  judges  on  a queftion  in  which  the  heart  is  chiefly 
interefted;  in  which  the  language  of  nature  is  more  expreffive 
and  convincing,  than  all  the  dreary  fubtleties  of  the  difmal 
metaphyficians.  Even  the  reafoning  faculty,  on  which  we  fo 
greatly  value  ourfelves,  may  be  perverted  by  exceffive  refine- 
ment; and  there  is  an  ahftrufe,  blit  vain  and  foolifh  philofophy, 
which  philofophizes  us  out  . of  the  nobleft  parts  of  our  noble 
nature.  One  of  thofe  parts  of  us  is  our  inftinflive  fenfe  of  re- 
ligion, of  which  not  one  of  thofe  brutes  which  the  philoiophers 
moft  admire,  and  to  whyfe  rank  they  wifh  to  reduce  us,  is 
found  in  the  flighted  degree  to  participate. 

“ Such  philofophers  may  be  called,  in  a double  fenfe,  the 
enemies  of  mankind.  They  not  only  endeavour  to  entice 
man  from  his  duty,  but  to  rob  him  of  a moft  exalted  and  na- 
tural pleafurc.  Such,  furely,  is  the  pleafure  of  devotion.  For, 
when  the  foul  rifes  above  this  little  orb,  and  pours  its  adora- 
tion at  the  throne  of  celeltial  lYlajcfty,  the  holy  fervour  which 
it  feels  is  itfelf  a rapturous  delight.  Neither  is  this  a declama- 
tory representation,  but  a truth  felt  and  acknowledged. by  all 
the  fons  of  men ; except  thofe  who  have  been  defective  in  fen- 
fibility,  or  who  hoped  to  gratify  the  pride  or  the  malignity  of 
their  hearts  by  Angular  and  pernicious  fpcculation. 

“ Indeed  all  difputations,  controverlial  and  metaphyfical 
writings  on  the  fubje'd- of  religion,  are  unfavourable  to  ge- 
nuine piety.  We  do  not  find  that  the  moft  renowned  pole- 
mics in  the  church  militant  were  at  all  more  attentive  than 
others  to  the  common  offices  of  religion,  or  that  they  were 
adluated  by  any  peculiar  degree  of  devotion.  The  truth  is, 
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their  religion  centred  in  their  heads,  whereas  its  natural  re- 
gion is  the  heait.  1 ne  heart ! confined,  alas  ! in  colleges  or 
libraries,  unacquainted  with  all  the  tender  charities  of  huffiand, 
father,  brother,  friend;  fome  of  them  have  almoft  forgotten 
that  they  poflefs  a heart.  It  has  long  ceafed  to  beat  with  the 
pu.lfations  of  love  and  fyrnpathy,  and  has  been  engrafted  by 
pride  on  conquering  an  adverfary  in  the  fyllogillic  combat,  or 
by  impotent  anger  on  a defeat.  With  fuch  habits,  and  fo  defec- 
tive a fyftem  of  feelings,  can  we  expeft  that  a dodior  of  the 
Sorbonne,  or  the  difputing  profeflor  of  divinity,  fhould  ever  feel 
the  pure  flame  of  piety  that  glowed  in  the  bofoms  of  Mrs. 
Rowe,  Mrs.  Talbot,  or  Mr.  Nelfon  ? 

“ It  is  however  certain,  that  a devotional  tafte  and  habit  are 
very  defirable  in  themfclves,  exclufive  of  their  effects  in  meli- 
orating the  morals  and  difpofition,  and  promoting  prefent  and 
future  felicity.  They  add  dignity,  pleafure,  and  fecurity  to 
any  age  : but  to  old  age  they  are  the  moft  becoming  grace, 
the  moft  fubftantial  fupport,  and  the  fweeteft  comfort.  In  or- 
der to  preferve  them,  it  will  be  neceffary  to  preferve  our  fen- 
fibility  ; and  nothing  will  contribute  fo  much  to  this  purpofe 
as  a life  of  temperance,  innocence,  and  limplicity.” 

PIG,  in  zoology.  See  Sus. 

Guinea-ViG.  See  Mus. 

Pig  «/  lead,  the  eighth  part  of  a fother,  amounting  to  2_$o 
pounds  weight. 

P1GANIOL  de  la  force  (John  Aymar  de),  a native  of 
Auvergne,  of  a noble  family,  applied  himielf  with  ardour  to  the 
ftudy  of  geography,  and  of  the  hiflory  of  France.  With  the 
view  of  improving  himfelf  in  this  ftudy,  he  travelled  into  dif- 
ferent provinces  ; and,  in  the  courfe  of  his  travels,  made  fome 
important  obfervations  on  the  natural  hiftory,  the  commerce, 
the  civil  and  ecclefiaftical  government  of  each  province.  Thefe 
obfervations  were  of  great  ufe  to  him  in  compiling  the  works 
he  has  left  behind  him,  of  which  the  chief  are,  1.  An  Hifto- 
rical  and  Geographical  Defcription  of  France;  the  largeft 
edition  of  which  is  that  of  1753,  in  15  vols.  i2mo.  It  is  the 
beft  work  which  has  hitherto  appeared  on  that  fubjeft,  though 
it  contains  a great  number  of  inaccuracies  and  even  errors. 
2.  A Defcription  of  Paris,  in  10  vols.  nmo, ; a work  equally 
entertaining  and  inftru£tive,  and  much  more  complete  than  the 
defcription  given  by  Germain  Brice  : befides,  it  is  written  with 
an  elegant  fimplicity.  He  publifhed  an  abridgement  of  it  in 
2 vols.  1.2 irq.  3.  A Defcription  of  the  Caftle  and  Pa;  k of  Ver- 
failles,  Marly,  &c.  in  2 vols.  l2mo. : it  is  very  amufing,  and 
pretty  well  executed.  Piganiol  had  alfo’a  concern  with  Abbe- 
Nadal  in  the  Journal  of  Trevoux.  He  died  at  Paris  in  Fe- 
bruary 175^,  at  the  age  of  80  years.  This  learned  man  was 
as  much  to  be  refpc&ed  for  liis  manners  as  for  his  talents.  To 
a profound  and  varied  knowledge  he  united  great  probity  and 
honour,  and  all  the  politenefs  of  a courtier. 

PIGEON,  in  ornithology.  See  Columb  A. 

Pigeon -Won/tf as  a houfe.  ere&ed  full  of  holes  within  for 
the  keeping,  breeding,  &c.  of  pigeons,  otherwife  called  a dove 

cote . _ _ 

Any  lord  of  a manor  may  build  a pigeon-houfe  on  his  land, 
but  a tenant  cannot  do  it  without  the  lord’s  licence.  When 
perfons  flioot  at  or  kill  pigeons  within  a certain  diftance  of  the 
pigeon-houfe,  they  arc  liable  to  pay  a forfeiture.  .. 

In  order  to  ereft  a pigeon-houfe  to  advantage,  it  will  be  ne- 
ceftary,  in  the  fir  ft  place,  to  pitch  upon  a convenient  fituation; 
of  which  none  is  more  proper  than  the  middle. of  a fpacious 
court-yard,  becaufe  pigeons  are  naturally  of  a timorous . difpo- 
fition, and  the  leall  noife  they  hear  frightens  them.  With  re- 
gard to  the  fize  of  the  pigeon-houfe,  it  mull  depend  entirely 
upon  the  number  of  birds  intended  to  be  kept ; but  it  is  bet  - 
ter to  have  it  too  large  than  too  little  ; and  as  to  its  form,  the 
round  fhould  be  preferred  to  the  fquare  ones;  becaulc  rats 
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cannot  fo  eafily  come  at  them  in  the  former  as  in  the  latter.  It 
is  alfo  much  more  commodious ; becaufe  yon  may,  by  means 
of  a ladder  turning  upon  an  axis,  ealily  vifit  all  the  nells  in  the 
houfe,  without  the  leaft  difficulty  ; which  cannot  fo  ealily  be 
done  in  a fquare  houfe.  In  order  to  hinder  rats  from  climb- 
ing up  the  outfide  of  the  pigeon-houfe,  the  wall  ffiould  be  co- 
vered with  tin-plates  to  a certain  height,  about  a foot  and  a 
half  will  be  fufficient  ; but  they  ffiould  project  out  three  or 
four  inches  at  the  top,  to  prevent  their  clambering  any  higher. 

The  pigeon-houfe  ffiould  be  placed  at  no  great  diltance 
from  water,  that  the  pigeons  may  carry  it  to  their  young  ones  ; 
and  their  carrying  it  in  their  bills  will  warm  it,  and  render  it 
mOre  wholefome  in  cold  weather.  The  boards  that  cover  the 
pigeon-houfe  ffiould  be  well  joined  together,  fo  that  no  rain 
may  penetrate  through  it : and  the  whole  building  ffiould  be 
covered  with  hard  plafter,  and  white-waffied  within  and  with- 
out, white  being  the  moll  plealing  colour  to  pigeons.  There 
mull  be  no  window  or  other  opening  in  the  pigeon-houfe  to 
the  eallward;  thefe  ffiould  always  face  the  fouth,  for  pigeons 
are  very  fond  of  the  fun,  efpecially  in  winter. 

The  nells  or  covers  in  a pigeon-houfe  ffiould  confill  of  fquare 
holes  made  in  the  walls,  of  a fize  fufficient  to  admit  the  cock 
and  hen  to  Hand  in  them.  The  fi'ft  range  of  thefe  nells  (llould 
not  belcfs  than  four  feet  from  the  ground,  that,  the  wall  under- 
neath being  fmooth,  the  rats  may  not  be  able  to  reach  them. 
Thefe  nells  ffiould  be  placed  in  quincunx  order,  and  not  di- 
redlly  over  one  another.  Nor  mult  they  be  continued  any 
higher  than  within  three  feet  of  the  top  of  the  wall  : and  the 
upper  row  ffiould  be  covered  with  a board  projecting  a confi- 
derable  diftance  from  the  wall,  for  fear  the  rats  Ihould  find 
means  to  climb  the  outfide  of  the  houfe. 

M.  Duhamel  thinks  that  pigeons  neither  feed  upon  the  green 
corn,  nor  have  bills  ftrong  enough  to  fearch  for  its  feeds  in  the 
earth  ; but  only  pick  up  the  grains  that  are  not  covered,  which 
would  infallibly  become  the  prey  of  other  animals,  or  be  dried 
up  by  the  fun.  “ From  the  time  of  tl\e  fprouting  of  the  corn, 
fays  he,  pigeons  live  chiefly  upon  the  feeds  of  wild  uncultivated 
plants,  and  therefore  leffen  confiderably  the  quantity  of  weeds 
that"  would  otherwife  fpringup  ; as  wall  appear  from  a juft  efti- 
mate  of  the  quantity  of  grain  neceffary  to  feed  all  the  pigeons  of 
a well- flocked  dove  houfe.”  But  Mr.  Worlidge  and  Mr.  Lifie 
allege  fadls  in  fupport  of  the  contrary  opinion.  The  latter  re- 
lates, that  a farmer  in  his  neighbourhood  allured  him  he  had 
known  an  acre  fowed  with  peas,  and  rain  coming  on  fo  that 
they  could  not  be  harrowed  in,  every  pea  was  fetched  away  in 
half  a day’s  time  by  pigeons  : and  the  former  fays,  “ It  is  to 
be  obferved,  that  where  the  flight  of  pigeons  falls,  there  they 
fill  themfelves  and  away,  and  return  again  where  they  iirft 
role,  and  fo  proceed  over  a whole  piece  of  ground,  if  they  like 
it.  Although  you  cannot  perceive  any  grain  above  the  ground, 
they  know  how  to  find  it.  I have  feen  them  lie  fo  much  upon 
a piece  of  about  two  or  three  acres  fown  with  peas,  that  they 
devoured  at  leaft  three  parts  in  four  of  the  feed,  'which,  I am 
fare,  could  hot  be  all  above  the  furface  of  the  ground.  That 
their  fondling  is  their  principal  director,  I have  obferved.  Hav- 
ing fown  a frnall  plat  of  peas  in  my  garden,  near  a pigeon-houfe, 
and  covered  them  fo  well  that  not  a pea  appeared  above  ground; 
in  a few  days,  a parcel  of  pigeons  were  hard  at  work  in  difeo- 
vering  this  hidden  treafure ; and  in  a few  days  more  1 had  not 
above  two  or  three  peas  left  out  of  about  two  quarts  that  were 
planted  ; for  what  they  could  not  find  before,  they  found  when 
the  buds  appeared,  notwithftanding  they  were  hoed  in,  and  well 
covered.  Their  fmelling  alone  dire&ed  them,  as  I fuppofed, 
becaufe  they  followed  the  ranges  exaftly.  The  injury  they  do  at 
harveft  on  the  peas,  vetches,  &c.  i9  luch  that  we  may  rank  them 
among  the  greateft  enemies  the  poor  huffiandman  meets  withal; 
and  the  greater,  becaufe  he  may  not  creft  a pigeon-houfe, 


whereby  to  have  a (hare  of  his  own  fpoiis  ; none  hut  the  rich 
being  allowed  this  privilege,  and  fo  fevere  a law  being  alfo  made 
to  protett  thefe  winged  thieves,  that  a man  cannot  encounter 
them  even  in  defence  of  his  own  property.  You  have  there- 
fore no  remedy  againft  them,  but  to  affright  them  away  by  noifes 
or  fuch-like.  You  may,  indeed,  {boot  at  them;  hut  you  mud 
not  kill  them;  or  you  may,  if  you  can,  take  them  in  a net,  cut 
oft  their  tails,  and  let  them  go  ; by  which  means  you  will  im- 
pound them:  for,  when  they  are  in  their  houfes,  they  cannot 
bolt  or  fly  out  of  the  tops  of  them,  but  by  the  ftrength  of  their 
tails  ; after  the  thus  weakening  of  which,  they  remain  prifoners 
at  home.” 

CV/mer-PiGEON.  See  Carrier -Pigeon  and  Columba. 

PIGMENTS,  preparations  ufed  by  painters,  dyers,  &c.  to 
impart  colours  to  bodies,  or  to  imitate  particular  colours.  See 
Colour  Making,  and  Dyeing. 

PIGNEROL  is  it  town  of  Italy  in  the  province  of  Piedmont, 
in  E.  Ion.  7.  15.  N.  lat.  44.  a^.  fituated  on  the  river  Chizon, 
10  miles  fouth-weft  of  Turin,  at  the  foot  of  the  Alps,  and  the 
confines  of  Dauphiny.  The  town  is  frnall,  but  populous,  arid 
extremely  well  fortified  by  the  king  of  Sardinia  fince  the  treaty 
of  Utrecht.  It  is  defended  by  a citadel,  on  the  top  of  the  moun- 
tain, near  which  is  the  cattle  of  Peroufe,  which  was  built  at 
the  entrance  of  the  valley  of  that  name. 

PIGNUT,  or  Eartpnut.  See  Bunium. 

P1GUS,  in  ichthyology,  is  the  name  of  a fpecies  of  leather- 
mouthed  riffi,  very  much  refemblirig  the  nature  of  the  common 
carp;  being  of  the  fame  ffiape  and  ftze,  and  its  eyes  fins,  and 
fleftiy  palate,  exactly  the  fame  : from  the  gills  to  the  tail  there 
is  a crooked  dotted  fine ; the  back  and  fides  are  blueifti,  and  the 
belly  reddifh.  It  is  covered  with  large  feales ; from  the  middle 
of  eai  h of  which  there  rifes  a fine  pellucid  prickle,  which  is 
very  fttarp.  It  is  an  excellent  fiffi  for  the  table,  being  perhaps 
preferable  to  the  carp  ; and  it  is  in  feafon  in  the  months  of 
March  and  April.  It  is  caught  in  lakes  in  fome  parts  of  Italy, 
and  is  mentioned  by  Pliny,  though  without  a name.  Artedi 
fays  it  is  a fpecies  of  cyprinus,  and  he  calls  it  the  cyprinus, 
called  piclo  and  pigus. 

PI  -H  A H I ROTH , (Mofes;)  underftood  to  be  a mouth  or 
narrow  pafs  between  two  mountains,  called  Chiroth,  or  Eiroth , 
and  lying  not  far  from  the  bottom  of  the  weflern  coaft  of  the 
Arabian  gulf;  before  which  mouth  the  children  of  Ifrael  en- 
camped, juft  before  their  entering  the  Red  Sea,  (Wells.) 

P1ISSKER,  in  ichthyology,  is  a fiffi  of  the  muftela  kind,  com- 
monly called  the fojjile  mujlela,  or fojfile  jijh.  They  are  generally 
found  as  long  as  an  ordinary  man’s  hand  is  broad,  and  as  thick  as 
one’s  finger;  but  they  fometimes  groto  much  longer:  the  back  is 
of  grey  with  a number  of  fpots  and  tranfverl'e  ltreaks,  partly  black 
and  partly  blue  j the  belly  is  yellow,  and  fpotted  with  red,  white, 
and  black  ; the  white  are  the  larger,  the  others  look  as  if  they 
were  made  with  the  point  of  a needle ; and  there  is  on  each  of 
the  fides  a longitudinal  black  and  white  line.  There  are  fome 
fleftiy  excrefcences  at  the  mouth,  which  are  expanded  in  fwim- 
ming  ; and  when  out  of  the  water  they  are  contracted.  Thefe 
fifties  run  into  caverns  of  the  earth,  in  the  fides  of  rivers,  in 
marfliy  places,  and  penetrate  a great  way,  and  are  often  dug 
up  at  a diftance  from  waters.  Often,  when  the  waters  of  brooks 
and  rivers  fwell  beyond  their  banks,  and  again  Cover  them,  they 
make  their  way  out  of  the  earth  into  the  water;  and  when  it 
deferts  them,  they  are  often  left  in  vaft  numbers  upon  the 
ground,  and  become  a prey  to  fwine.  It  is  thought  to  be  much 
of  the  fame  kind  with  the  fifgum  fifti ; and  it  is  indeed  pollible 
that  the  precilia  of  Schonefeldt  is  the  fame. 

PIKE,  in  ichthyology.  See  Esox.  The  pike  never  fwims 
in  ftioals  as  moll  other  fifti  do,  but  always  lies  alone  : and  is  lo 
bold  and  ravenous,  that  he  will  feize  upon  altnoft  any  thing 
lefs  than  himfelf.  Of  the  ravenous  nature  of  this  fiffi  we  fliall 
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give  the  following  inftances.  At  Rvcott  in  Oxfordthire,  in  the 
year  1749.  in  a moat  furrounding  the  earl  of  Abingdon’s  feat, 
there  was  a jack  or  pike  of  fuch  a monftrous  fize,  that  it  had 
deftroyed  young  fwans  feathers  and  all.  An  old  cobb  fwan  hav- 
ing hatched  five  young,  one  after  another  was  loft  till  four  were 
gone.  At  length  an  under  gardener  faw  the  fiftt  feize  the  fifth. 
The  old  one  fought  him  with  her  beak,  and,  with  the  afliftance 
of  the  gardener,  releafed  it,  although  he  had  got  it  under  water. 
In  the  year  1 765  a large  pike  was  caught  in  the  river  Ouze, 
which  weighed  upwards  of  28  pounds,  and  was  fold  for  a gui- 
nea. On  gutting  the  filh,  a watch  with  a black  ribbon  and 
two  fteel  feals  was  found  in  its  ftomach,  which,  by  the  maker’s 
name,  &c.  was  found  to  belong  to  a perfon  who  had  been 
drowned  about  fix  weeks  before.  This  filh  breeds  but  once  in 
a year,  which  is  in  March.  It  is  found  in  almoft  all  frelh 
waters ; but  is  very  different  in  goodnefs,  according  to  the  na- 
ture of  the  places  where  it  lives.  The  fineft  pike  are  thofe 
which  feed  in  clear  rivers  ; thofe  in  ponds  and  meres  are  infe- 
rior to  thefc,  and  the  worft  of  all  are  thofe  of  the  fen  ditches. 
They  are  very  plentiful  in  thefe  laft  places,  where  the  water  is 
foul  and  coloured;  and  their  food,  fuch  as  frogs  and  the  like, 
very  plentiful,  but  very  coarfe ; fo  that  they  grow  large,  but 
are  yellowifh  and  high  bellied,  and  differ  greatly  from  thofe 
which  live  in  the  clearer  waters. 

The  fifhermen  have  two  principal  ways  of  catching  the  pike  ; 
by  the  ledger,  and  by  the  walking-bait.  The  ledger-bait  is 
fixed  in  one  certain  place,  and  may  continue  while  the  angler 
is  abfent.  This  muft  be  a live-bait,  a fifh  or  frog  : and  among 
fiffi,  the  dace,  roach,  and  gudgeon,  are  the  beft  ; of  frogs,  the 
only  caution  is  to  choofe  the  largeft  and  yellowed  that  can 
be  met  with.  If  the  bait  be  a filh,  the  hook  is  to  be  ftuck 
through  the  upper  lip.  and  the  line  muft  be  14  yards  at  lead 
in  length : the  other  end  of  this  is  to  be  tied  to  a bough  of  a 
tree,  or  to  a dick  driven  into  the  ground  near  the  pike’s  haunt, 
and  all  the  line  wound  round  a forked  ftick,  except  about  half 
a yard.  The  bait  will  by  this  means  keep  playing  fo  much  un- 
der water,  and  the  pike  will  loon  lay  hold  of  it.  If  the  bait  be 
a frog,  then  the  arniing  wire  of  the  hook  fhould  be  put  in  at 
the  mouth,  and  out  at  the  fide  ; and  with  a needle  and  fome 
ftrong  filk,  the  hinder  leg  of  one  fide  is  to  be  fattened  by  one 
ditch  to  the  wire-arming  of  the  hook.  The  pike  will  foon  feize 
this,  and  muft  have  line  enough  to  give  him  leave  to  get  to  his 
haunt  and  poach  the  bait. 

The  trolling  for  pike  is  a pleafant  method  alfo  of  taking 
them  : in  this  a dead  bait  ferves,  and  none  is  fo  proper  as  a 
gudgeon.  This  is  to  be  pulled  about  in  the  water  till  the  pike 
leizes  it ; and  then  it  is  to  have  line  enough,  and  time  to  fwal- 
low  it : the  hook  is  (mail  for  this  fport,  and  has  a lmooth  piece 
of  lead  fixed  at  its  end  to  fink  the  bait;  and  the  line  is  very 
long,  and  runs  through  a ring  at  the  end  of  the  rod,  which 
muft  not  be  too  (lender  at  top. 

The  art  of  feeding  pike,  fo  as  to  make  them  very  fat,  is  t he 
giving  them  eels  ; and  without  this  it  is  not  to  be  done  under 
a very  long  time;  otherwife  perch,  while  fmall,  and  their 
prickly  fins  tender,  are  the  beft  food  for  them.  Bream  put 
into  a pike-pond  are  a very  proper  food  : they  will  breed  treely, 
and  their  young  ones  make  excellent  food  for  the  pike,  who 
will  take  care  that  they  (hall  not  increafe  over  much,  lhe 
numerous  fiioals  of  roaches  and  ruds,  which  are  continually 
changing  place,  and  often  in  floods  get  into  the  pike’s  quarters, 

are  food  for  them  for  a long  time.  _ 

I’ike,  when  u'ed  to  be  fed  by  hand,  will  come  up  to  the  very 
fliore,  and  take  the  food  that  is  given  them  but  ot  the  fingers 
of  the  feeder.  It  is  wonderful  to  fee  with  what  courage  they 
will  do  this,  after  a while  practicing  ; and  it  is  a very  diverting 
fight,  when  there  are  feverai  of  them  nearly  of  the  lame  fize,  to 
fee  what  Itriving  and  fighting  there  will  be  for  the  belt  bits  when 


they  are  thrown  in.  The  mod  convenient  place  is  near  the 
mouth  ol  the  pond,  and  where  there  is  about  half  a yard  depth 
of  water  ; for,  by  that  means,  the  offal  of  the  feedings  will  all 
lie  in  one  place,  and  the  deep  water  will  ferve  for  T place  to 
retire  into  and  reft  in,  and  will  be  always  clean  and  in  order. 

Carp  will  be  fed  in  the  fame  manner  as  pike;  and  though 
by  nature  a fifli  as  remarkably  fhy  and  timorous  as  the  pike  is 
bold  and  fearlefs,  yet  by  cuftom  they  will  come  to  take  their 
food  out  of  the  perfon’s  hand  ; and  will,  like  the  pike,  quarrel 
among  one  another  for  the  niceft  bits. 

Pike,  in  war,  an  offenfive  weapon,  confifting  of  a wooden 
fhaft,  12  or  1 4 feet  long,  with  a flat  fteel  head,  pointed,  called 
th  itfpear.  This  weapon  was  long  in  ufe  among  the  infantry; 
but  now  the  bayonet,  which  is  fixed  on  the  muzzle  of  the  fire- 
lock, is  fubttituted  in  its  ftead.  It  is  ftill  ufed  by  fome  of  the 
officers  of  infantry,  under  the  name  of  /ponton.  The  Macedo- 
nian phalanx  was  a battalion  of  pikemen.  See  Phalanx. 

PILA  marina,  or  th tfea-ball,  in  natural  hiftory,  is  the 
name  of  a fubflance  very  common  on  the  fliores  of  the  Medi- 
terranean, and  elfewhere.  It  is  generally  found  in  the  form  of 
a ball  about  the  fize  of  the  balls  of  horfe  -dung,  and  compofed  of 
a variety  of  fibrillae  irregularly  complicated.  Various  conjec- 
tures have  been  given  of  its  origin  by  different  authors.  John 
Bauhin  tells  us,  that  it  confifts  of  fmall  hairy  fibres  and  draws, 
fuch  as  are  found  about  the  fea-plant  called  alga  vitriariorum ; 
but  he  does  not  afeertain  what  plant  it  owes  its  origin  to.  Im- 
peratus  imagined  it  confided  of  the  exuviae  both  of  vegetable  and 
animal  bodies.  Mercatus  is  doubtful  whether  it  be  a congeries 
of  the  fibrillae  of  plants,  wound  up  into  a ball  by  the  motion  of 
the  fea-water,  or  whether  it  be  not  the  work  manlhip  of  fome  fort 
of  beetle  living  about  the  fea-fhore,  and  analogous  to  our  com- 
mon dung-beetle’s  ball,  which  it  elaborates  from  dung  for  the  re- 
ception of  its  progeny.  Schreckius  fays  it  is  compofed  of  the  fila- 
ments of  fome  plant  of  the  reed  kind  : and  Welchius  fuppofes  it 
is  compofed  of  the  pappous  part  of  the  flowers  of  the  reed.  Mau- 
rice Hoffman  thinks  it  the  excrement  of  the  hippopotamus  ; and 
others  think  it  that  of  the  phoca  or  fea-calf.  Klein,  who  had 
thoroughly  and  minutely  examined  the  bodies  themfelves,  and 
alfo  what  authors  had  conjedfiured  concerning  them,  thinks  that 
they  are  wholly  owing  to,  and  entirely  compofed  of,  the  capilla- 
ments  which  the  leaves,  growing  to  the  woody  ftalk  of  the.  alga 
vitriariorum , have  when  they  wither  and  decay.  Thefe  leaves, 
in  their  natural  date,  are  as  thick  as  a wheat  ftraw,  and  are 
placed  fo  thick  about  the  tops  and  extremities  of  the  ftalks, 
that  they  enfold,  embrace,  and  lie  over  one  another ; and  from 
the  middle  of  thefe  clufters  of  leaves,  and  indeed  from  the  woody 
fubftance  of  the  plant  itfelf,  there  arile  leveral  other  very  long, 
flat,  fmooth,  and  brittle  leaves.  Thefe  are  ufually  four  from 
each  tuft  of  the  other  leaves ; and  they  have  ever  a common 
vagina,  which  is  membranaceous  and  very  thin.  This  is  the 
ftyle  of  the  plant ; and  the  pila  marina  appears  to  be  a clutter 
of  the  fibres  of  the  leaves  of  this  plant,  which  cover  the  whole 
flalk,  divided  into  their  conftituent  fibres;  and  by  the  motion 
of  the  waves  fir  ft  broken  and  worn  into  (hort  flireds,  and  after- 
wards wound  up  together  into  a roundilh  or  longilh  ball. 

Pila,  was  a ball  made  in  a different  manner  according  to 
the  different  games  in  which  it  was  to  be  ufrd.  Playing  at  ball 
was  very  common  among!!  the  Romans  of  the  tirll  dillinftion, 
and  was  looked  upon  as  a manly  exercile,  which  contributed 
both  to  ainufement  and  health.  The  pila  was  of  tour  forts: 
xft,  Follis  or  balloon  ; .;d,  Pila  Trigonalh  ; 3d.  Pila  Paganica ; 
4th,  Harpa/lum.  All.  thefe  come  under  the  general  name  of 
pila.  For  the  manner  of  playing  with  each  ot  them,  fee  the 
articles  Foli  is,  Tricon-  alis. 

PILASTER,  in  architedlure.  See  Architecture. 

PILATE,  or  Pontius  Pilate,  was  governor  of  Judea 
when  our  Lord  was  crucified.  Of  his  family  or  country  wc 
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know  but  little,  though  it  is  believed  that  he  was  of  Home,  or 
at  lealt  of  Italy.  He  was  fen t to  govern  Judea  in  the  roAm  of 
Gratus,  in  the  year  26  or  27  of  the  vulgar  era,  and  governed 
this  province  for  ten  years,  from  tlie  12th  or  1.3th  year  of  Ti- 
berius to  the  22d  or  23d.  He  is  reprelented  both  by  Philo  and 
Jofephus  as  a man  of  an  impetuous  and  obftinate  temper,  and 
as  a judge  who  ufed  to  fell  jutlice,  and  to  pronounce  any  len- 
ience that  was  detired,  provided  he  was  paid  for  it.  ' The  fame 
authors  make  mention. of  his  rapines,  his  injuries,  his  murders, 
the  torments  that  he  infiidled  upon  the  innocent,  and  the  per- 
fons  he  put  to  death  without  any  form  of  procefs.  Philo  in  par- 
ticular deferibes  hint  as  a man  that  exercifed  an  exceffive  cruelty 
during  the  whole  time  of  his  government,  who  diflurbed  the 
repofe  of  Judea,  and  gave  occaiion  to  the  troubles  and  revolt 
that  followed  after.  St.  Luke  (xiii.  s,  2,  &c.)  acquaints  us, 
that  Pilate  had  mingled  the  blood  of  the  Galileans  with  their 
facrifices ; and  that  the  matter  having  been  related  to  Jefus 
Chrift,  he  faid,  “ Think  you  that  thefe  Galileans  were  greater 
tinners  than  other  Galileans  becaufe  they  fuffered  this  calamity  ? 

I tell  you  nay  ; and  if  you  do  not  repent,  you  lhall  all  perifh  in 
like  manner.”  It  is  unknown  upon  what  occafion  Pilate 
caufed  thefe  Galileans  to  be  ilain  in  the  temple  while  they  were 
facrificing  5 for  thisds  the  meaning  of  that  expreifion  of  min- 
gling their  blocd"  with  their  facririces.  Some  think  they  were 
difciples  of  Judas  the  Gaulonite,  who  taught  that  the  Jews 
ought  not  to  pay  tribute  to  foreign  princes  ; and  that  Pilate 
had  put  fome  of  them  to  death  even  in  the  temple  5 but  there  is 
no  proof  of  this  fa£l.  Others  think  that  thefe  Galileans  were 
Samaritans,  whom  Pilate  cut  to  pieces  in  the  village  ofTira- 
taba,  as  they  were  preparing  to  go  up  to  mount  Gerizim, 
where  a certain  impoftor  had  promiled  to  difeover  treafures  to 
them  : but.  this  event  did  not  happen  before  the  year  3 5 of  the 
common  era,  and  confequently  two  years  after  the  death  of 
Jefus  Chrift.  At  the  time  of  our  Saviour’s  Palfion,  Pilate  made 
fome  endeavours  to  deliver  him  out  of  the  hands  of  the  Jews. 
Pie  knew  that  they  had  delivered  him  up,  and  purfued  his  life 
with  fo  much  violence,  only  out  of  malice  and  envy  (Matt, 
xxvii.  18.)  His  wife  alfo,  who  had  been  diflurbed  the  night 
before  with  frightful  dreams,  fent  to  tell  him  Hie  defired  him 
not  to  meddle  in  the  affair  of  that  juft  perfon  (ih.  19.)  He 
attempted  to  appeafe  the  wrath  of  the  Jews,  and  to  give  them 
fome  fatisfa&ion,  by  whipping  Jefus  Chrift  (John  xix.  1. 
Matt,  xxvii.  26.)  Pie  tried  to  take  him  out  of  their  hands,  by 
propofing  to  deliver  him  or  Barabbas,  on  the  day  of  the  felfival 
of  the  paffover.  Laftly,  he  had  a mind  to  difeharge  himfelf 
from  pronouncing  judgment  againft  him,  by  fending  him  to 
Herod  king  of  Galilee  (Luke  xxiii.  7,  8.)  When  he  faw  all 
this  would  not  fatisfy  the  Jews,  and  that  they  even  threatened 
him  in  fome  manner,  faying,  he  could  be  no  friend  to  the  em- 
peror if  he  let  him  go  (John  xix.  12.  15.),  he  caufed  water  to 
be  brought,  waflied  his  hands  before  all  the  people,  and  pub- 
licly declared  himfelf  innocent  of  the  blood  of  that  juft  perfon 
(Matt,  xxvii.  23,  24.)  ; yet  at  the  fanie  time  he  delivered  him 
up  to  his  foldiers,  that  they  might  crucify  him.  This  was 
enough  to  juftify  Jefus  Chrift,  as  Calmet  obferves,  and  to  fliow 
that  he  held  him  as  innocent ; but  it  was  not  enough  to  vindi- 
cate the  confcience  and  integrity  of  a judge,  whofe  duty  it  was 
as  well  to  aflfert  the  caufe  of  oppreffed  innocence  as  to  punifh  the 
guilty  and  criminal.  He  ordered  to  be  put  over  our  Saviour's 
crofs,  as  it  were,  an  abftradl  of  his  fentence,  and  the  motive  of 
his  condemnation  (John  xix.  19.)  Jefus  of  Nazareth,  king  of 
the  Jews,  which  was  written  in  Latin,  Greek,  and  Hebrew. 
Some  of  the  Jews  found  fault  with  it,  and  remonftrated  to 
Pilate  that  he  ought  to  have  written  Jefus  of  Nazareth,  who 
pretended  to  be  king  of  the  Jews.  But  Pilate  could  not  be  pre- 
vailed with  to  alter  it,  and  gave  them  this  peremptory  anfwer, 
That  tubat  he  bad  written  he  bad  written . 


Towards  evening,  he  was  applied  fo  for  leave  to  take  down 
the  bodies  from  the  crofs,  that  they  might  not  continue  there 
the  following  day,  which  was  the  paffover  and  the  fabbath-day 
(John  xix.  3 1.)  This  he  allowed,  and  granted  the  body  of 
Jefus  to  Jofeph  of  Arimathea,  that  he  might  pay  his  laft  duties 
to  it,  (ib.  33.)  Laftly,  when  the  priefts,  who  had  folicited  the 
death  of  our  Saviour,  came  to  delire  him  to  fet  a watch  about 
the  fepulchre,  for  fear  his  difciples  ftiould  deal  him  away  by 
night,  he  anfwered  them,  that  they  had  a guard,  and  might 
place  them  there  themfelves  (Matt,  xxvii.  63.)  This  is  The 
iubftance  of  what  the  gofpel  tells  us  concerning  Pilate. 

Juliin  Martyr,  Tertullian,  Eufebius,  and  after  them  feveral 
others  both  ancient  and  modern,  aflure  us,  that  it  was  formerly 
the  cuftom  for  Roman  magiftrates  to  prepare  copies  of  all  verbal 
proceffes  and  judicial  ails  which  they  paffed  in  their  feveral 
provinces,  and  to  fend  them  to  the  emperor.  And  Pilate,  in 
compliance  with  thiscuftom,  having  fent  word  toTiberius  ofwhat 
had  paffed  relating  to  Jefus  Chrift,  the  emperor  wrote  an  ac- 
count of  it  to  the  fenate,  in  a manner  that  gave  reafon  to  judt^e 
that  he  thought  favourably  of  the  religion  of  Jefus  Chrift,  and 
ftiowed  that  he  ftiould  be  willing  they  would  decree  divine  ho- 
nours to  him.  But  the  fenate  was  not  of  the  fame  opinion,  and 
fo  the  matter  was  dropped.  It  appears  by  what  Judin  fays  of 
thefe  ails,  that  the  miracles  of  Jefus  Chrift  were  mentioned 
there,  and  even  that  the  foldiers  had  divided  his  garments 
among  them.  Eufebius  intinuates  that  they  fpoke  of  his  re- 
furreilion  and  afeenfion.  Tertullian  and  Juflin  refer  to  thefe 
ails  with  fo  much  confidence  as  would  make  one  believe  they 
had  them  in  their  hands.  However,  neither  Eufebius  nor  St. 
Jerome,  who  were  both  inquifitive,  underftandihg  perfons,  nor 
any  other  author  that  wrote  afterwards,  feem  to  have  feen  them, 
at  lead  not  the  true  and  original  ails  ■,  for,  as  to  what  we  have 
now  in  great  number,  they  are  not  authentic,  being  neither 
ancient  nor  uniform.  There  are  alfo  fome  pretended  letters  of 
Pilate  to  Tiberius,  giving  a hitlory  of  our  Saviour ; but  they  are 
univerfally  allowed  to  be  fpurious. 

Pilate  being  a man  who,  by  his  exceffive  cruelties  and  rapine, 
had  dillurbed  the  peace  of  Judea  during  the  whole  time  of  his 
government,  was  at  length  depofed  by  Vitellius  the  proconlul 
of  Syria,  in  the  36th  year  of  Jefus  Chrift,  and  fent  to  Rome  to 
give  an  account  of  his  conduil  to  the  emperor.  But  though  Ti- 
berius died  before  Pilate  arrived  at  Rome,  yet  his  fucceffor 
Caligula  banilhed  him  to  Vienne  in  Ga\il,  where  he  was  re- 
duced to  fuch  extremity  that  he  killed  himfelf  with  his  own 
hands.  The  evangelifts  call  him  governor,  though -in  reality 
he  was  no  more  than  procurator  of  Judea — not  only  becaufe  go- 
vernor was  a name  of  general  ufe,  but  becaufe  Pilate  in  effefl 
ailed  as  one,  by  taking  upon  him  to  judge  in  criminal  matters; 
as  his  predecelfors  had  done,  and  other  procurators  in  the  fmall 
provinces  of  the  empire  where  there  was  no  proconful,  con- 
llantly  did.  See  Calmet' s Dictionary,  Eebard's  Ecclcjiajlical 
ITflory,  and  Beaufohre's  Annot. 

With  regard  to  Pilate’s  wife,  the  general  tradition  is,  that 
Hie  was  named  Claudia  Procula  or  Profcula  ; and  in  relation  to 
her  dream,  fome  are  of  opinion,  that  as  flie  had  intelligence  of 
our  Lord’s  apprehenfion,  and  knew  by  his  character  that  he  was 
a righteous  perfon,  her  imagination,  being  flruck  with  thefe 
ideas,  did  naturally  produce  the  dream  we  read  of ; but  others 
think  that  this  dream  was  fent  providentially  upon  her,  for  the 
clearer  manifellation  of  our  Lord’s  innocence. 

PILATltE  du  Rosier  (Francis),  was  born  at  Metz  the 
'30th  of  March  17,56.  He  was  firft  apprentice  to  an  apothecary 
there,  and  afterwards  went  to  Paris  in  quell  of  further  improve- 
ment. He  applied  himfelf  to  the  ftudy  of  natural  hitlory  and 
of  natural  philofophy,  and  had  already  acquired  fome  reputa- 
tion, when  the  dilcovery  of  M.  de  Montgolfier  had  jult  aftoniffied 
the  learned  world.  Onthe  25th  of  Odtober  1783,  he  attempted 
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an  aerial  voyage  with  the  marquis  of  Arl ancle.  He  performed 
(everal  other  excurfions  in  this  way  with  brilliant  fuccefs,  in 
the  pretence  of  the  royal  family  of  France,  of  the  king  of 
Sweden,  and  of  prince  Henry  of  Pruffia.  He  then  refolved  to 
pal's  into  England  by  means  of  his  aerial  vehicle,  and  for  that 
purpofe  he  repaired  to  Boulogne,  whence  he  role  about  feven 
o'clock  in  the  morning  of  the  15th  June  1785;  but  in  half  an 
hour  after  he  fet  out,  the  balloon  took  fire,  and  the  aeronaut, 
w:th  his  companion  M.  Romaine,  were  crufhed  to  death  by  the 
tail  of  that  machine,  which  was  more  ingenious  perhaps  than 
uleful.  See  Aexostation.  Pilatre’s  focial  virtues  and  cou- 
rage, which  were  very  diftinguifhed,  heightened  the  regret  of 
bis  friends  for  his  lofs.  His  merit  as  a chemift,  and  his  expe- 
riments as  an  aeronaut,  procured  him  fome  pecuniary  reward, 
and  fome  public  appointments.  He  had  a penfion  from  the 
king,  was  intendant  of  Monfieur’s  cabinets  of  natural  philofo- 
phy,  chemiftry,  and  natural  hiltory,  profeflbr  of  natural  philo- 
sophy, a member  of  feveral  academies,  and  principal  direblor 
of  Monfieur’s  mufeum. 

PILCHARD,  in  ichthyology,  a fifh  which  has  a general 
likenefs  to  the  herring,  but  differs  in  fome  particulars  very  ef- 
lential.  The  body  of  the  pilchard  is  lefs  comprelled.  than  that 
of  the  herring,  being  thicker  and  rounder  : the  nofe  is  fhorter  in 
proportion,  and  turns  up  ; the  under  jaw  is  fhorter.  The  back 
is  more  elevated  ; the  belly  lefs  (harp.  The  dorfal  fin  of  the 
pilchard  is  placed  exadtly  in  the  centre  of  gravity,  fo  that,  when 
taken  up  by  it,  the  body  preferves  an  equilibrium,  whereas 
that  of  the  herring  dips  at  the  head.  The  (bales  of  the  pilchard 
adhere  very  clofel  y,  whereas  thofe  of  the  herring  very  eafily  drop 
off.  The  pilchard  is  in  general  lefs  than  the  herring;  but  it  is 
fatter,  or  more  full  of  oil. 

The  pilchard  appears  in  vafl  fhoals  off  the  Cornifh  coafts 
about  the  middle  of  July,  difappearing  the  beginning  of  winter, 
yet  fonietimes  a few  return  again  after  Chriftmas.  Their  winter 
retreat  is  the  fame  with  that  of  the  herring,  and  their  motives 
for  migrating  the  fame.  See  Clupea.  They  affedt,  during 
lummer,  a warmer  latitude  ; for  they  are  not  found  in  any  quan- 
tities on  any  of  our  coafts  except  thofe  of  Cornwall,  that  is  to 
fay,  from  Fowey  harbour  to  the  Scilly  ifles,  between  which 
places  the  fhoals  keep  fhifting  for  fome  weeks.  The  approach 
of  the  pilchard  is  known  by  much  the  fame  figns  as  thole  that 
indicate  the  arrival  of  the  herring.  Perfons,  called  in  Cornwall 
buers,  are  placed  on  the  cliffs,  to  point  to  the  boats  Rationed 
off  the  land  the  courfe  of  the  fifh.  By  the  id  of  James  I.  c.  23, 
fifhermen  are  empowered  to  go  on  the  grounds  of  others  to  hue, 
without  being  liable  to  actions  of  trclpals,  which  before  occa- 
fioncd  frequent  law-fuits. 

The  emoluments  that  accrue  to  the  inhabitants  of  that  coun- 
try are  great,  and  are  beft  expreffed  in  ihc  words  ot  Dr.  W. 
Borlafe,  in  his  account  of  the  Pilchard  Fijbery.  “ It  employs 
a great  number  of  men  on  the  fea,  training  them  thereby  to 
naval  affairs;  employs  men,  women,  and  children,  at  land,  in 
falting,  preffmg,  waffling,  and  cleaning,  in  making  boats,  nets, 
ropes,  cafks,  and  all  the  trades  depending  on  their  conltruftion 
and  fale.  The  poor  is  fed  with  the  offals  of  the  captures;  the 
laud  with  the  ref n f e of  the  fifh  and  fait  5 the  merchant  finds  the 
gains  of  com  million  and  honed  commerce  ; the  fifhernian,  the 
gains  of  the  fifh!  Ships  are  often  freighted  hither  with  (alt,  and 
into  foreign  countries  with  the  tifli,  carrying  off  at  the  fame 
time  part  of  our  tin.  The  ufual  number  of  hogdieads  of  fifh , 
exported  each  year,  for  ten  years,  from  1747  U)  1 incrHifive, 
from  the  four  ports  of  Fowey,  Falmouth,  Penzance,  and  St. 
Ives,  in  all  amounts  to  29,794;  fince  it  appears  that  Fowey 
has  exported  yearly  1732  hoglheads  ; Falmouth,  14,631  liogl- 
heads  and  two-thirds;  Penzance  ami  Mounts-Bay,  12,149 
hogdieads  and  one  third  ; St.  Ives,  1282  hogflirads.  Lveiv 
hogfhead  for  ten  yeais  laft  pati,  together  with  the  bounty 
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lowed  for  each  when  exported,  and  the  oil  made  out  of  each, 
has  amounted,  one  year  with  another,  at  an  average,  to  the 
price  of  1 1.  13s.  3d. ; fo  that  the  cadi  paid  for  pilchards  export- 
ed has,  at  a.  medium,  annually  amounted  to  the  fum  of 
49,532!.  1 os."  The  numbers  that  are  taken  atone  (hooting 
out  of  the  nets  is  amazingly  great.  Mr.  Pennant  %s,  that 
Dr.  Borlale  adored  him,  that  on  the  5th  of  O&iober  1 76-,’  there 
were  atone  time  inclofedin  St.  Ives’s  Bay  7000  hogdieads,  each 

bogfhead  containing 35,000  fifh,  in  all  245,000,000. 

PILE,  in  heraldry,  an  ordinary  in  form  of  a wedge,  eon- 
t railing  from  the  chief,  and  terminating  in  a point  towards  the 
bottom  of  the  {Field. 

Pile,  among  the  Greeks  and  Romans,  was  a pyramid  built 
of  wood,  whereon  were  laid  the  bodies  of  the  deccaled  to  be 
burnt.  It  was  partly  in  the  form  of  an  altar,  and  differed  in 
height  according  to  the  quality  of  the  pcrlon  to  be  conlumed. 
Probably  it  might  originally  he  confidered  as  an  altar,  on  which 
the  dead  were  confumed  as  a burnt-offering  to  the  infernal 
deities.  The  trees  made  ufe  of  in  the  ereftion  of  a funeral  pile 
were  fuch  as  abounded  in  pitch  or  rofin,  as  being  mod  com- 
butlihle  : if  they  ufed  any  other  wood,  it  was  i'plit,  that  it  might 
the  more  eafily  catch  fire.  Round  the  pile  were  placed  cyprefS  * 
boughs  to  hinder  the  noifome  l'mell.  See  Funeral. 

Pile,  in  building,  is  ufed  for  a large  flake  rammed  into  the 
ground  in  the  bottom  of  rivers,  or  in  marfhy  land,  fora  foun- 
dation to  build  upon.  Pile  is  alio  ufed  among  architects  for  a 
mafs  of  building. 

Pile,  in  coinage,  denotes  a kind  of  puncheon,  which,  in  the 
old  way  of  coining  with  the  hammer,  contained  the  arms  or 
other  figure  and  inlcription  to  be  ttruck  on  the  coin.  Sea 
Coinage.  Accordingly  we  fiill  call  the  arms-fide  of  a piece 
of  money  the  pile,  and  the  head  the  crofs  ; becaufe,  in  ancient 
coin,  a crofs  ufually  took  the  place  of  the  head  in  ours.. 

V ilk- Engine,  a very  curious  machine  invented  by  Mr. 
Vauloueior  driving  the  piles  of  Weftminfter-bridge.  It  is  re- 
prefented  in  Plate  2,  where  A is  a great  upright  (haft  or  axle, 
on  which  are  the  great  wheel  B,  and  the  drum  C,  turned  by 
hordes  joined  to  the  bars  S,  S.  The  wheel  B turns  the  trundle 
X,  on  the  cop  of  whole  axis  is  the  fly  O,  which  ferves  to  regu- 
late the  motion,  and  alfo  to  adt  againft  thehorfes,  and  to  keep 
them  from  falling  when  the  heavy  ram  Q.  is  ditcharged  to  drive 
the  pile  P down  into  the  mud  in  the  bottom  of  the  river.  The 
drum  C is  loote  upon  the  lhaft  A,  hut  is  locked  to  the  wheel  B 
by  the  bolt  Y.  Oil  this  drum  the  great  rope  HH  is  wound  ; 
one  end  of  the  rope  being  fixed  to  the  drum,  and  the  other  to 
the  follower  G,  to  which  it  is  conveyed  over  the  pulleys  I and  K. 

In  the  follower  G is  contained  the  tongs  F,  that  takes  hold  of 
the  ram  Q by  the  tiaple  R,  for  drawing  it  up.  D is  a fpiral 
or  fuiy  fixed  to  the  drum,  on  which  is  wound  the  finall  rope 
T that  goes  over  the  pulley  U,  under  the  pulley  V,  and  is  fatt- 
ened to  the  top  of  the  frame  at  7.  To  the  pulley-block  V is 
hung  the  counterpoife  W,  which  hinders  the  follower  T from 
accelerating  as  it  goes  down  to  take  hold  of  the  ram  ; for,  as 
the  follower  tends  to  acquire  velocity  in  itsdefeent,  the  line  T 
winds  downwards  upon  the  fifty,  on  a larger  and  larger  radius, 
by  which  means  the  counterpoife  W adls  ltronger  and  llronger 
againft  it ; and  fo  allows  it  to  come  down  wi: h only  a modeiate 
and  uniform  velocity.  The  bolt  Y locks  the  drum  to  the  great 
wheel,  being  puftied  upward  by  the  final i lever  2,  which  goes 
through  a mortife  in  the  lhaft  A,  turns  upon  a pin  in  the  bar 
9,  fixed  to  the  great  wheel  B,  and  has  a weight  4,  which  al- 
ways tends  to  pufli  up  the  bolt  Y through  the  wheel  into  tli'e 
drum.  L is  the  great  lever  turning  on  the  axis  m,  and  refling 
upon  the  forcing  bar  5,  5,  which  goes  through  a hollow  in  the 
(haft  A,  and  bears  up  the  little  lever  2. 

By  the  holies  going  round,  the  great  rope  II  is  wound  about 
the  drum  C,  and  the  ram  Q. drawn  up  by  the  tongs  F ih  the 
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follower  G,  until  the  tongs  come  between  the  inclined  planes 
E;  which,  by  (hutting  the  tongs  at  the  top,  opens  it  at  the 
foot,  and  difeharges  the  ram,  which  falls  down  between  the 
guides  b b upon  the  pile  P,  and  drives-it  by  a few  ilrokcs  as  far 
into  the  mud  as  it  will  go  ; after  which,  the  top  part  is  fawed 
ofi  clofe  to  the  mud  by  an  engine  for  that  purpofe.  Immediately 
after  the  ram  is  difeharged,  the  piece  6 upon  the  follower  G 
takes  hold  of  the  ropes  a a,  which  raife  the  end  of  the  lever  L, 
and  caufe  its  end  I\  to  defeend  and  p refs  down  the  forcing  bar 
5 upon  ihe  little  lever  2,  which,  by  pulling  down  the  bolt  Y, 
unlocks  the  drum  C from  the  great  wheel  13;  and  then  the  fol- 
lower, being  at  liberty,  comes  down-by  its. own  weight  to  the 
ram  ; and  the  lower  ends  of  the  tongs  Hip  over  the  ftaple  R , and 
the  weight  of  their  heads  caules  them  to  fall  outward  and  (hut 
upon  it.  Then  the  weight  4 pufltes.up  the  bolt  Y into  the  drum, 
which  locks  it  to  the  great  wheel,  and  fo  the  ram  is  drawn  up  as 
before. 

As  the  follower  comes  down,  it  caufes  the  drum  to  turn 
backward,  and  unwinds  the  rope  from  it,  whiill  the  horles, 
great  wheel,  trundle,  and  fly,  go  on  with  an  uninterrupted  mo- 
tion ; and  as  the  drum  is  turning  backward,  the  counterpoife 
W is  drawn  up),  and  its  rope  T wound  upon  the  fpiral  fufy  D. 

There  are  l'everal  holes  in  the  under  (ide  of  the  drum,  and 
the  bolt  Y always  takes  the  firlt  one  that  it  finds,  when  the  drum 
ltops  by  the  falling  of  the  follower  upon  the  ram  ; until  which 
ltoppage  the  bolt  has  not  time  to  flip  into  any  of  the  holes. 

This  engine  was  placed  upon  a barge  on  the  water,  and  fo 
•was  eafily  conveyed  to  any  place  defired.  The  ram  was  a ton 
weight ; and  the  guides  b b,  by  which  it  was  let  fall,  were  30 
feet  high. 

A new  machine  for  driving  piles  has  beer\  invented  by  Mr. 
S.  Bunce  of  Kirby-ftreet,  London.  It  will  drive  a greater  number 
of  piles  in  a given  time  than  any  other;  and  can  be  conftrudled 
more  (imply  to  work  by  horfes  than  Mr.  Vauloue’s  engine 
above  deferibed.  See  Plate  2. 

Fig.  1 and  2 reprefent  a fide  and  front  feiftion  of  the  machine. 
The  chief  parts  are  A,  fig.  1,  which  are  two  endlefs  ropes,  or 
chains  conneftfed  by  crofs’  pieces  of  iron  B (fee  fig.  2.)  corre- 
fpending  with  two  crofs  grooves  cut  diametrically  oppofite  in  the 
wheel. C (fig.  1.),  into  which  they  are  received;  and  by  which 
means  the  rope  or  chain  A is  carried  round.  FHK.  is  a fide- 
view  of  a flrong  wooden  frame  moveable  on  the  axis  H.  D is 
a wheel,  over  which  the  chain  paifes,  and  turns  within  at  the 
top  of  the  frame.  It  moves  occafionally  from  F to  G up>on  the 
centre  H,  and  is  kept  in  the  pofition  F by  the  weight  I fixed  to 
- t!te  end  K.  Fig.  3.  L is  the  iron  ram,  which  is  connedted  with 
the  crofs  pieces  by  the  hook  M.  N is  a cylindrical  piece  of 
■wood  fufpended  at  the  hook  at  O,  which,  by  Aiding  freely  upon 
the  bar  that  connects  the  hook  to  the  ram,  always  brings  the 
hook  upright  upon  the  chain  when  at  the  bottom  of  the  ma- 
chine, in  the  pofition  of  GP.  • See  fig.  1. 

When  the  man  at  S turns  the  nfual  crane-work,  the  ram 
being  connected  with  the  chain,  and  palling  between  the  guides, 
is  drawn  up  in  a perpendicular  direction ; and  when  it  is  near 
the  top  of  the  machine,  the  projecting  bar  Q of  the  hook 
flrikes  againft  a crofs  piece  of  wood  at  R (fig.  1.)  ; and  confe- 
quently  difeharges  the  ram,  whilft  the  weight  1 of  the  moveable 
frame  inflantly  draws  the  upper  wheel  into  the  pofition  (liowrt 
at  F,  and  keeps  the  chain  free  of  the  ram  in  its  defeent.  The 


hook,  while  defending,  is  prevented  from  catchum  the  chii'n 
by  the  wooden  piece  N.  ■ For,  that  piece  being  Ipecilically 
lighter  than  the  iron  weight  below,  and  moving  with  a lefs  de- 
gree of  velocity,  cannot  come  in  contadt  wiih  the  iron  till  it  is  at 
the  bottom,  and  the  ram  flops.  It  then  falls,  and  again  connects 
the  hook  with  the  chain,  which  draws  up  the  ram  as  befme. 

Mr.  Bunce  made  a model  of  this  machine,  which  performed 
perfeftly  well  ; and  he  obferves,  that,  as  the  motion  of  the 
wheel  C is  uninterrupted,  there  appears  to  be  the  leal!  polfible- 
time  loft  in  the  operation. 

PiLE-Z/crmr,  are  a kind  of  worms  found  in  the  piles  of  the 
fea-dikes  in  Holland.  They  are  of  very  various  fizes;  for 
(ome  of  the  young  ones  are  not  above  an  inch  or  two  in  length, 
while  others  have  been  found  thirteen  or  fourteen  inches  long. 
ri  he  heads  of  thefe  creatures  are  covered  with  two  hard  (bells  or 
hemicrania  ; which  together  form  a figure  refembling  an  auger; 
and  with  which  they  bore  the  wood.  The  heft  remedy  againft 
them  is,  to  perforate  the  pile  with  iflany  fmall  holes  about  an 
inch  atunder;  then  it  mult  be  done  over  with  a varnifti  in  the 
hotteft  fun  ; and,  while  the  varnilh  is  hot,  brick-duft  muft  be 
ftrewea  over  it:  and  this  being  feveral  times  repeated,  the  pile 
will  be  covered  with  a ftrong  cruft  abfolutely  impenetrable  to  aft 
infedts. 

PILES,  in  medicine,  the  fame  with  haemorrhoids.  See 
Medici\k. 

PILEUS,  in  Roman  antiquity,  was  the  ordinary  cap  or  hat 
worn  at  public  (hows  and  facrifires,  and  by  the  freedmen.  It 
was  one  ot  the  common  rewards  alligned  to  (uch  gladiators  as 
were  flaves,  in  token  of  their  obtaining  freedom. 

PILEWORT  (Ranunculus  ficaria,  Lin.),  the  root.  This  is 
a very  fmall  plant,  found  in  nioift  meadows  and  by  hedge  fides. 
The  roots  confift  of  (lender  fibres  with  fome  little  tubercles 
among  them,  which  are  fuppofed  to  refemble  the  haemorrhoids. 
From  thence  it  has  been  concluded,  that  this  root  muft  needs  be 
of  wonderful  efficacy  for  the  cure  of  that  diftemper:  to  the  tafte, 
it  is  little  other  than  mucilaginous  ; and  although  ftill  retained 
in  feveral  of  the  foreign  pharmacopoeias,  it  is  hardly  in  ufe  in 
this  country. 

PILGRIM,  one  who  travels  through  foreign  countries  to 
vifit  holy  places,  and  to  pay  his  devotion  to  the  relicks  of  dead 
faints.  See  Pilgrimage.  The  word  is  formed  from  the  Flemifh 
f> elgrim,  or  Italian  pclcgrino,  which  fignifies  the  fame;  and 
thole  originally  from  the  Latin  peregrinus,  a “ Itranger  or 
traveller.” 

PILGRIMAGE,  a kind  of  religious  difcipline,  which  con- 
filts  in  taking  a journey  to  fome  holy  place  in  order  to  adore 
the  relicks  of  lome  deceafed  faint.  Pilgrimages  began  to  be 
made  about  the  middle  ages  of  the  church  ; but  they  were  nioft 
in  vogue  after  the  end  of  the  atth  century,  when  every  one 
was  for  vifititig  places  of  devotion,  not  excepting  kings  and 
princes  themfelves;  and  even  hilltops  made  no  difficulty  of  be- 
ing abfent  from  their  churches  on  the  fame  account.  The 
places  molt  vifited  were  Jerufalem,  Rome,  L’ompoftella  *,  and 
Tours;  but  the  greateft  numbers  now  refort  to  Loretto,  in 
order  to.  vifit  the  chamber  of  the  blelfed  Virgin,  in  which  lhe 
was  born,  and  brought  up  her  (on  Jel'us  till  he  was  12  years  of 
age.  For  the  pilgrimage  ot  the  followers  of  (Mahomet,  fee 
Mahometanism. 

In  every  country  where  popery  was  eftabliftisd,  pilgrimages 


* It  deferves  to  be  remarked  here,  that  in  the  year  1428,  under  the  reign  of  Henry  VI.  abundance  of  licences  were  granted 
from  the  crown  of  Flnglarid  to  captains  of  Englifh  (hips,  for  carrying  numbers  of  devout  perlons  to  the  (hnite  of  St.  James  of 
Compoftella  in  Spain ; provided,  however,  that  thole  pilgrims  (hould  firft  take  an  oath  not  to  take  any  thing,  prejudicial  to  Eng- 
land, nor  to  reveal  any  of  its  fecrets,  nor  to  carry  out  with  them  any  more  gold  of  filver  than  what  would  be  lufficient  for  their 
reafonable  expences.  In  this  year  there  went  out  thither  from  England,  on  the' (aid  pilgrimage,  the  following  number  of  perlons-: 
From  London  2S0,  Briftol  200,  Weymouth  122,  Dartmouth  90,  Yarmouth  60,  Jerley  60,  Plymouth  40,  Exeter  30,  Puole  24, 
Ipfwich  20  : in  all  926  perlons.  . 
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wrre  common  ; and  in  thofe  countries  which  are  ftill  popifti, 
they  continue.  In  England,  the  llirine  of  St.  Thomas  a Becket 
was  the  chief  refort  of  the  pious  ; and  in  Scotland,  St.  Andrew’s; 
where,  as  tradition  informs  ns,  was  depolited  a leg  of  the  holy 
apoftle.  In  Ireland  they  ltill  continue;  for,  from  the  begin- 
ning ot  May  till  the  middle  of  Augult  every  year,  crowds  of 
popifli  penitents  front  all  parts  of  that  country  refort  to  an 
ifland  near  the  centre  of  Lough-Jin,  or  White  Lake,  in  the 
county  of  Donnegal,  to  the  amount  of  3000  or  4000.  Thefe 
are  moltly  of  the  poorer  fort,  and  many  of  them  are  proxies 
for  thofe  who  are  richer;  fome  of  which,  however,  together 
with  fome  of  the  priefts  and  bifhops  un  occafion,  make  their 
appearance  there.  \\  hen  the  pilgrim  comes  within  fight  of 
the  holy  lake,  he  mult  uncover  his  hands  and  feet,  and  thus 
walk  to  the  water  fide,  and  is  taken  to  the  ifland  for  fixpence. 
Here  there  are  two  chapels  and  15  other  houfes ; to  which  are 
added  confellionals,  lo  contrived,  that  the  prielt  cannot  fee  the 
perlon  confelfing.  The  penance  varies  according  to  the  cir- 
cumflances  of  the  penitent ; during  the-  continuance  of  which 
(which  is  fometimes  three,  fix,  or  nine  days)  he  fubfifts  on  oat- 
meal, fometimes  made  into  bread.  He  traverfes  fliarp  Hones 
on  his  bare  knees  or  feet,  and  goes  through  a variety  of  other 
forms,  paying  fixpence  at  every  different  confeflton.  When 
all  is  over,  the  prielt  bores  agimblet  hole  through  the  pilgrim’s 
flafi  near  the  top,  in  which  he  fallens  a crofs  peg;  gives  him 
as  ttiatfy  holy  pebbles  out  of  the  lake  as  he  cares  to  carry  away, 
for  amulets  to  be  prefented  to  his  friends,  and  fo  dil'miffes  him, 
an  objeil  of  veneration  to  all  other  papifts  not  thus  initiated ; 
who  no  fooner  fee  the  pilgrim’s  crofs  in  his  hands,  than  they 
kneel  down  to  get  his  bleiling. 

There  are,  however,  other  parts  of  Ireland  facred  to  extra- 
ordinary worfhip  and  pilgrimage;  and  the  number  of  holy 
wells,  and  miraculous  cures,  &c.  produced  by  them,  is  very 
great.  That  fuch  things  fhould  exit!  in  this  enlightened  age, 
and  in  a Prateftant  country,  is  indeed  ftrange ; but  our  wonder 
ceafes,  when  we  refieil  that  it  is  among  the  lowell,  and  per- 
haps the  worft  of  the  people.  They  who  carry  external  reli- 
gion to  an  extreme,  and  place  that  confidence  in  ceremony 
which  belongs  only  to  the  fpirit  of  it,  are  feldom  diftinguiftied 
either  for  their  wifdom  or  their  virtue.  We  do  not  deny,  how- 
ever, that  they  who  carry  matters  to  the  other  extreme,  may 
be  equally  deflitute  of  real  knowledge  and  genuine  morality. 

Dr.  Johnfon,  in  his  Rajfelas,  gives  us  lome  obfervations  on 
pilgrimage,  which  are  fo  much  to  the  purpofc,  that  we  think 
we  cannot  do  better  than  lay  them  before  our  readers.  “ Pil- 
grimage (faid  Imlac,  into  whole  mouth  the  obfervations  are 
put),  like  many  other  aits  of  piety,  may  be  reafonable  or 
iuperftitious  according  to  the  principles  upon  which  it  is  per- 
formed. Long  journeys  in  fearch  of  truth  are  not  commanded. 
Truth,  fuch  as  is  neceffary  to  the  regulation  of  life,  is  always 
found  where  it  is  honeftly  fought : change  of  place  is  no  natural 
caufe  of  the  increafe  of  piety,  for  it  inevitably  produces  dillipa- 
tion  of  mind.  Yet  fince  men  go  every  day  to  view  the  fields 
where  great  actions  have  been  performed,  and  return  with 
ftronger  impreflions  of  the  event,  curiofity  of  the  fame  kind 
may  naturally  difpofe  us  to  view  that  country  whence  our  re- 
ligion had  its  beginning:  and  I believe  no  man  furveys  thole 
awful  feenes  without  fome  confirmation  of  holy  refolutiojis. 
That  the  Supreme  Being  may  be  more  eafily  propitiated  in 
one  place  than  in  another,  is  the  dream  of  idle  fupcrftition  ; 
but  that  fome  places  may  operate  upon  our  own  minds  in  an 
uncommon  manner,  is  an  opinion  which  hourly  experience 
will  jutiify.  He  who  I'uppofes  that  his  vices  may  be  more  luc- 
cefsfully  combated  in  Paleliine,  will,  perhaps,  find  bimlelf 
iniftaken  ; yet  he  may  go  thither  without  folly  : he  who  thinks 
they  will  be  more  freely. pardoned,  dilhonours  at  once  his  rea- 
fon  and  religion.” 


PILKTNGTON  (Ljetitia),  a famous  poetical  genius,  the 
daughter  of  Dr.  Van  Lewin,  a phyfician  of  Dublin,  where  flie 
was  born  in  1712.  She  was  married  very  young  to  the  Rev. 
Matthew  Pilkington,  a poet  alfo  of  no  ineonfiderable  merit  \ 
and  thefe  two  wits,  as  is  often  the  cafe,  lived  very  unhappily' 
together.  They  were  at  length  totally  feparated,  on  the  huf- 
band  accidentally  difeovering  a gentleman  in  her  bedchamber  at 
two  o’clock  in  the  morning;  a circumftance  which  the  ac- 
counted for  in  a very  unfatisfailory  manner.  The  (lory  is 
told  at  large  in  her  Memoirs  ; where  fhe  fays,  “ Lovers  of 
learning,  I am  fure,  will  pardon  me,  as  I folemnly  declare  it 
was  the  attractive  charms  of  a new  book,  which  the  gentleman 
would  not  lend  me,  but  confented  to  ftay  till  I read  it  through, 
that  was  the  foie  motive  of  mv  detaining  him.”  As  there  are 
not  wanting  fome  who  form  objeitions  to  marrying  learned 
wives,  the  chance  of  fuch  literary  affignations  may  perhaps  be 
added  to  the  lift  of  them.  After  this  unlucky  adventure,  Mrs. 
Pilkington  came  to  London  ; and  having  recourfe  to  her  pen 
for  fubfiftence,  through  the  means  of  Colley  Cibber,  fhe  lived 
fome  time  on  the  contributions  of  the  Great.'  She  was  how- 
ever thrown  into  the  tVlarfhalfea  for  debt;  and  being  let  at  li- 
berty, opened  a pamphlet  fhop.  She  railed  at  length  a hand- 
fome  fubfeription  for  her  Memoirs ; which  are  written  with 
great  fprightlinefs  and  wit,  containing  feveral  entertaining 
anecdotes  of  dean  Swift,  with  whom  flie  was  intimate,  as  well 
as  many  pretty  little  pieces  of  her  poetry.  This  ingenious  but 
unhappy  woman  is  faid  at  laft  to  have  killed  herfelt  with  drink- 
ing at  Dublin,  in  1750. 

PILL,  in  pharmacy,  a form  of  medicine  refembling  a little 
ball,  to  be  fwallowed  whole;  invented  for  luch  as  cannot  take 
bitter  and  ill-tafted  medicinal  draughts  ; as  alfo  to  keep  in 
readinefs  for  occafional  ufe  without  decaying.  See  Pharmacy. 

PILLAR,  in  architeilure.  See  Architecture. 

Pillar,  in  the  manege,  is  the  centre  of  the  ring,  or  manege- 
ground,  round  which  a horfe  turns,  whether  there  be  a pillar 
in  it  or  not.  Befides  this,  there  are  pillars  on  the  circumfe- 
rence or  tides  of  the  manege-ground,  placed  at  certain  diftances, 
by  two  and  two,  from  -whence  they  are  called  the  two  pillars, 
to  diftinguith  them  from  that  of  the  centre.  The  ufe  of  the 
pillar  in  the  centre  is  fo,r  regulating  the  extent  of  ground,  that 
the  manege  upon-  the  volts  may  be  performed  with  method  and 
juftnel’s,  and  that  they  may  work  in  a fquare,  by  rule  and  mea- 
fure,  upon  the  four  lines  of  the  volts ; and  alfo  to  break  unruly 
high-mealed  holies,  without  endangering  the  rider.  The  two 
piflars  are  placed  at  the  diftance  of  two  or  three  paces  one  from 
the  other  ; and  the  horfe  is  put  between  thofe,  to  teach  him  to 
rile  before  and  yerk  out  behind,  and  put  himfelf  upon  railed  airo, 
&c.  either  by  the  aids  or  chaltifemems. 

Pompey  s Pillar.  See  Alexandria. 

PILLARS,  in  antiquarian  topography,  are  large  Angle 
flones  let  up  perpendicularly.  Thole  of  them  which  are  lounJ 
in  this  country  have  been  the  work  of  the  Druids  ; but  as  they 
are  the  molt  Ample  of  all  monuments,  they  are  unqueftionably 
more  ancient  than  druidilm  itfelf.  They  were  placed  as  me- 
morials recording  different  events  ; fuch  as  remarkable  in  trances 
of  God’s  mercies,  contrails,  Angular  viitories,  boundaries,  and 
fometimes  fepulchres.  Various  infhnces  of  tbete  monuments 
ereited  by  the  patriarchs  occur  in  the  Old  Teftament  : luch 
was  that  railed  by  Jacob  at  Lug,  afterwards  by  him  named 
Bethel ; fuch  alfo  was  the  pillar  placed  by  him  over  the  grave 
of  Rachel.  They  were  likewile  maiks  oi  execrations  and  ma- 

r teal  talifmans.  , , n ? 

Thefe  ftones,  from  having  long  been  cpnfiilered  as  objects  o 

veneration,  at  length  were  by  the  ignorant  and  ‘operftit.ous 
idolatroully  worfhipped;  wherefore,  after  the  mtroc.m.lio  1 - 
Cbriftianity,  fome  had  crofts  cut  on  them,  which  ^ confin- 
ed as  thatching  them  from  the  fervice  ot  the.  dew  . 
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fuprrftition  of  a later  date  bns  led  the  common  people  to  con- 
fuler  them  as  perfons  transformed  into  (lone  for  the  punilh- 
i.icntof  Come  crime,  generally  that  of  fabbath-breaking ; but 
this  tale  is  Dot  confined  to  tingle  (tones,  bat  is  told  alfo  of  whole 
circles  : witnefs  the  monuments  called  the  burlers  in  Cornwall, 
and  Rolhricl  Jh.ucs  in  'Warwick (hire.  The  firft  are  by  the  vul- 
gar fuppo£ed  to  have  been  once  men,  and  thus  transformed  as 
a pnnifhment  for  playing  on  the  Lord’s  day  at  a game  called 
burling  ; the  latter  a pagan  king  and  his  army. 

At  Wilton,  where  the  earl  of  Pembroke  has  a very  magnifi- 
cent houfe,  there  is  a pillar  of  one  piece  of  white  Egyptian  gra- 
nite, which  was  brought  from  the  temple  of  Venus  Genetrix 
at  Rome,  near  14  feet  high  and  C2  inches  diameter,  with  an  in- 
l’cription  to  Aftarte  or  Venus. 

PILLORY  (coll'jlrigium,  “collum  firingens  pilloria,  from 
the  French  pillevr,  i.  e.  depeculator , or  pelori  ; derived  from  the 
Greek  ttjXy,  j.mua,  a “ door,’’  becaufe  one  (landing  on  (he  pil- 
lory puts  his  head  as  it  were  through  a door,  and  opaou,  video), 

, is  an  engine  made  of  wood  to  punith  offenders,  by  expofing  them 
to  public  view,  and  rendering  them  infamous.  There  is  a 
Jlatrte  cf  the  pillory,  51  Hen.  III.  And  by  ttatute  it  is  ap- 
pointed (or  bakers,  foreflallers,  and  thofe  who  ufe  falfe  weights, 
perjury,  forgery,  &c.  3 Ir.jl.  219.  Lords  of  leets  are  to  have  a 
pillory  and  tumbrel,  or  it  will  be  the  caufe  of  forfeiture  of  the 
leet  5 and  a village  may  be  bound  by  prefeription  to  provide  a 
pillory,  &:c.  2 Hawk.  P.  C.  73. 

PILOT,  the  officer  who  luperintends  the  navigation,  either 
upon  the  fea-coaft  or  on  the  main  ocean.  It  is,  however,  more 
particularly  applied  by  our  mariners  to  the  perfon  charged  with 
the  direction  of  a (hip’s  courfe  on  or  near  the  fea  coaft,  and 
into  the  roads,  bays,  rivers,  havens,  &c.  within  his  refpeftive 
diftrift. 

Pilots  of  fliips,  taking  upon  them  to  conduft  any  tliip  from 
Hover,  &c.  to  any  place  up  the  river  Thames,  are  to  be  firft 
examined  and  approved  by  the  mailer  and  wardens  of  the  fociety 
ofTrinity  Houfe,  &c.  or  (hall  forfeit  10I.  for  the  firft  offence, 
20I.  for  the  fecond,  and  40!.  for  every  other  offence ; one  moiety 
to  the  informer,  the  other  to  the  mailer  and  wardens  ; but  any 
mailer  or  mate  of  a fliip  may  pilot  his  own  veil'd  up  the  river  : 
and  if  any  fhip  be  loft  through  the  negligence  of  any  pilot,  he 
fhall  be  for  ever  after difabled  to  aft  as  a pilot.  3 Geo.  I.  c.  13. 
Alfo  the  lord-warden  of  the  cinque  ports  may  make  rules 
•for  the  government  of  pilots,  and  order  a fufficient  number  to 
ply  at  fea  to  conduft  (hips  up  to  the  Thames  : 7 Geo.  I.c.  21. 
No  perfon  (hall  aft  as  a pilot  on  the  Thames,  &c.  (except  in 
. collier  Chips)  without  a licence  from  the  mafter  and  wardens  of 
Trinity  Houfe  at  Deptford,  on  pain  of  forfeiting  20I.  And 
pilots  are  to  be  fubjeft  to  the  government  of  that  corporation  ; 
and  pay  ancient  dues,  not  exceeding  is,  in  the  pound,  out  of 
wages,  for  the  ufe  of  the  poor  thereof.  Stat.  3 Geo.  II.  c.  20. 

By  the  former  laws  of  France,  no  perfon  could  be  received  as 
-pilot  till  he  had  made  feveral  voyages  and  pafled  a drift  exami- 
nation j and  after  that,  on  his  return  in  long  voyages,  he  was 
obliged  to  lodge  a copy  of  his  journal  in  the  admiralty  ; and 
if  a pilot  occationed  the  lofs  of  a fliip,  he  had  to  pay  joo  livres 
tine,  and  to  be  forever  deprived  of  the  cxercife  of  pilotage  ; 
and  if  he  did  it  defignedly,  be  punithed  with  death.  Lex 
Merc  at.  70,  71. 

The  laws  of  Oleron  ordain,  That  if  any  pilot  defignedly  mif- 
guide  a tliip,  that  it  may  be  caft  away,  he  fhall  be  put  to  a ri- 
gorous death,  and  hung  in  chains  : and  if  the  lord  of  a place, 
where  a (hip  be  thus  loft,  abet  fuch  villains  in  order  to  have  a 
fhare  of  the  wreck,  he  fhall  be  apprehended,  and  all  his  goods 
forfeited  for  the  fatisfaftion  of  the  perfons  fuflfering  ; and  his 
perfon  (hall  be  fattened  to  a ftake  in  the  midft  of  his  own  man- 
sion, which,  being  fired  on  the  four  corners,  fhall  be  burned  to 
the  ground,  and  he  with  it.  LcgfU!.  c.  25.  And  if  the  fault 


of  a pilot  be  fo  notorious,  that  the  Chip’s  crew  fee  an  apparent 
wreck,  they  may  lead  him  to  the  hatches  and  ftrike  off'  his 
head  ; but  the  common  law  denies  this  hafty  execution.  An 
ignorant  pilot  is  fentenccd  to  pals  thrice  under  the  fliip's  keel 
by  the  laws  of  Denmark  Lex  Mercat.  70. 

The  regulations  with  regard  to  pilots  in  the  royal  navy  are 
as  follow  : “ The  commanders  of  the  king's  (hips,"  in  order  to 
give  all  reafonable  encouragement  to  fo  ufeful  a body  of  men 
as  pilots,  and  to  remove  all  their  objections  to  his  majefty’s  ler- 
vice,  are  ftriftly  charged  to  treat  them  with  good  ufage,  and  an 
equal  refpeft  with  warrant-officers. 

“ The  purfer  of  the  Chip  is  always  to  have  a fet  of  bedding 
provided  on  board  for  the  pilots  ; and  the  captain  is  to  order 
the  boat  Twain  to  fupply  them  with  hammocks,  and  a conveni- 
ent place  to  lie  in,  near  their  duty,  and  apart  from  the  com- 
mon men  ; wdiich  bedding  and  hammocks  are  to  be  returned 
when  the  pilots  leave  the  (hip. 

“ A pilot,  when  condufting  one  of  his  majeffy’s  (hips  in 
pilot  water,  fhall  have  the  foie  charge  and  command  of  the  (hip, 
and  may  give  orders  for  fleering,  letting,  trimming,  or  furling 
the  fails  ; tacking  the  fliip  ; or  whatever  concerns  the  naviga- 
tion : and  the  captain  is  to  take  care  that  all  the  officers  and 
crew  obey  his  orders.  But  the  captain  is  diligently  to  obferve 
the  conduft  of  the  pilot ; and  if  he  judges  him  to  behave  fo  ill 
as  to  bring  the  fhip  into  danger,  he  may  remove  him  from  the 
command  and  charge  of  the  fhip,  and  take  fuch  methods  for 
her  prefervation  as  thall  be  judged  necelTary  ; remarking,  upon 
the  log  book,  the  exaft  hour  and  time  when  the  pilot  was  re- 
moved from  his  office,  and  the  reafons  affigned  for  it. 

“ Captains  of  the  king's  (hips,  employing  pilots  in  foreign 
parts  of  his  majefty’s  dominions,  fhall,  after  performance  of  the 
fervice,  give  a certificate  thereof  to  the  pilot ; which  being  pro- 
duced to  the  proper  naval  officer,  he  thall  caufe  the  fame  to  be 
immediately  paid  ; but  if  there  be  no  naval-officer  there,  the 
captain  of  his  majefty’s  (hip  thall  pay  him,  and  fend  the  proper 
vouchers,  with  his  bill,  to  the  navy-board,  in  order  to  be  paid 
as  bills  of  exchange. 

“ Captains  of  his  majeffy’s  fhips,  employing  foreign  pilots  to 
carry  the  (hips  they  command  into  or  out  of  foreign  ports,  thall 
pay  them  the  rates  due  by  the  eftablifhment  or  cuftom  of  the 
country,  before  they  difeharge  them  ; whofe  receipts  being  duly 
vouched,  and  fent,  with  a certificate  of  the  fervice  performed, 
to  the  navy-board,  they  thall  caufe  them  to  be  paid  with  the 
fame  exaftnefs  as  they  do  bills  of  exchange."  Regulations  aiui 
Injlruttions  of  the  Sea-fervice,  &rc. 

Pilot- Fijb,  or  Gajierojleus  Dudlor,  in  ichthyology,  is  a fpe- 
cies  of  the  gafterofteus,  and  is  found  in  the  Mediterranean  and 
in  the  Atlantic  ocean,  chiefly  towards  the  equator.  See  PI.  40, 
Vol.  VII.  Catetby,  who  gives  a figure  of  it  in  its  natural  fize, 
together  with  a thort  defeription,  calls  it perca  marina  fetleria, 
or  rudder-fith.  One  of  them,  which  Gronovius  deferibes,  was 
about  four  inches  in  length,  and  its  greateft  breadth  little  more 
than  an  inch  : the  head  is  about  a third  of  the  body,  and  covered, 
excepting  the  fpace  between  the  fnout  and  the  eye,  with  feales 
fcarcely  perceptible,  and  covering  one  another  like  tiles  : the 
iris  of  the  eye  is  a filver  grey  ; the  jaws  are  of  equal  fize,  and 
furnifiied  as  well  as  the  palate  with  fmall  teeth  difpofed  in 
groups  ; there  is  alfo  a longitudinal  row  of  teeth  on  the  tongue. 
The  trunk  of  the  pilot- fith  is  oblong,  a little  rounded,  but  it  ap- 
pears quadrangular  towards  the  tail,  becaufe  at  this  place  the 
lines  are  thicker,  and  form  a kind  of  membranaceous  projec- 
tion. The  back  fin  is  long,  and  furniffied  with  feven  radii  ; on 
the  fore-part  of  this  fin  are  three  moveable  prickles  very  thort  j 
the  tins  on  the  breaft  have  each  of  them  20  radii,  forked  at 
their  extremity  j the  abdominal  fins  have  fix  j that  of  the  anu» 
has  17  branches,  of  which  the  firft  is  longeft  ; this  fin  is  pre- 
ceded by  a fmall  moveable  prickle  j that  of  the  tail  is  thick, 
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large,  and  forked.  The  pilot-filh  is  of  a brownifh  colou,r,  chan- 
ging into  gold;  a tranfverfal  black  belt  erodes  the  head;  a fecond 
paffes  over  the  body  at  the  place  of  the  bread  ; a third  near  the 
moveable  prickles  of  the  back  ; three  others  near  the  region  of 
the  anus  ; and  a feventh  at  the  tail. 

Seafaring  people  -oblerve,  that  this  fifh  frequently  accom- 
panies their  veifels  ; and  as  they  fee  it  generally  towards  the 
fore-part  of  the  fhip,  they  imagined  that  it  was  guiding  and 
tracing  out  the  courl'e  of  the  velfel,  and  hence  it  received  the 
name  of  p 

Otbec  tells  us,  that  they  are  (haped  like  thofe  mackarels 
which  have  a tranfverfal  line  acrofs  the  body.  “ Sailors  (con- 
tinues he)  give  them  the  name  of  pilots , becaufe  they  clofely 
follow  the  dog-fifti,  fwimming  in  great  fhoals  round  it  on  all 
fides.  It  is  thought  that  they  point  out  fome  prey  to  the  dog- 
fi(h  ; and  indeed  that  fifh  is  very  unwieldy.  They  are  not  only 
not  touched,  but  alfo  preferved  by  it  againd  all  their  enemies. 
Pfalm  cvi.  ver.  2.  * Who  can  utter  the  mighty  ads  of  the 

Lord  ? Who  can  fhow  forth  all  his  praife  ?‘  This  fcarce  and 
remarkable  tifh  I had  an  opportunity  of  deferibing  : it  is  Scom- 
ber cxruleo-albus  cingulis  tranfverjis  iii^ris  /ex,  dor  Jo  monoptery- 
gio.  See  the  Memoirs  of  the  Swcdijh  Academy  of  Sciences  for 
the  year  17  $5>  vol.  xvi.  p.  71.  of  the  Swediih  edition.” 

It  likewife  fqllows  the  (hark,  apparently  for  the  purpofe  of 
devouring  the  remains  of  its  prey.  It  is  pretended  that  it  ads 
as  its  pilot.  The  manner  in  which  it  attends  the  iliark,  ac- 
cording to  M.  Dauberiton,  may  have  given  rife  to  this  name. 
It  is  faid  to  fwim  at  the  height  of  a foot  and  a half  from  the 
fnout  of  this  voracious  animal,  to  follow  and  imitate  all  its 
movements,  and  to  feize  with  addrefs  every  part  of  its  prey 
which  the  fhark  allows  to  efcape,  and  which  is  light  enough  to 
buoy  up  towards  the  furface  of  the  water.  When  the  (hark, 
which  has  its  mouth  below,  turns  to  feize  any  fifh,  the  pilot-litli 
darts  away ; but  as  foon  as  the  fhark  recovers  his  ordinary  fitu- 
ation,  it  returns  to  its  former  place.  Barbut  informs  us,  that 
thefe  fifhes  propagate  their  lpecies  like  the  fhark.  He  adds, 
that  in  the  gulph  of  Guinea  thofe.  fifties  follow  (hips  for  the 
fake  of  the  offals  and  human  excrements;  and  hence  the  Dutch 
give  them  the  name  of  dung -fifh.  It  is  remarkable,  that 

though  fo  fmall  they  can  keep  pace  with  (hips  in  their  fwifted 
courfe. 

PILTEN,  a divifion  of  Courland,  which  lies  in  Courland 
properly  fo  called,  derives  its  name  from  the  ancient  cattle  or 
palace  of  Pilten,  built  by  Valdemar  11.  king  of  Denmark  about 
the  year  1220,  when  he  founded  a biOiop’s  lee  in  this  country 
for  the  more  etfedual  converfion  of  its  Pagan  inhabitants.  This 
dilfrid  afterwards  fucceflively  belonged  to  the  Germans,  then 
again  to  the  king  of  Denmark,  the  duke  of  Courland,  and  to 
Poland  ; and  by  virtue  of  the  inltrument  of  regency  drawn  up 
for  this  dilfrid  in  the  year  1717,  the  government  is  lodged  in 
feven  Polifh  fenators  or  counfellors,  from  whom  an  appeal  lies 
to  the  king.  The  bifliop  of  Samogitia  alio’  ftyles  himfelf  bifhop 
of  Pilten. 

The  mod  remarkable  part  of  this  diftrid  is  the  promontory 
of  Domefnefs,  which  projects  northward  into  the  gulph  of  Li- 
vonia. From  this  cape  a fand-bank  runs  four  German  miles 
further  into  the  lea,  half  of  which  lies  under  water,  and  cannot  be 
difeerned.  To  the  ealt  of  this  promontory  is  an  unfathomable 
abyfs,  which  is  never  oblerved  to  be  agitated.  I‘or  the  lafety 
of  veffels  bound  to  Livonia,  two  lquare  beacons  have  been 
ereded  on  the  coaft,  near  Domefnefs  church,  oppolite  to  the 
fand-bank,  and  facing  each  other.  One  of  thefe  is  twelve  fa- 
thoms high,  and  the  other  eight ; and  a large  fire  is  kept  burn 
ing  on  them  from  the  lirll  of  Auguft  to  the  firft  of  January. 
When  the  mariners  fee  thelc  fires  appear  as  one  in  a dire dF  line, 
they  may  conclude  that  they  are  clear  of  the  extremity  of  the 
fand-bank,  and  conlcqucntly  out  of  danger  ; but  if  they  fee 
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both  beacons,  they  are  in  danger  of  running  upon  It.  The 
d.rtna  of  Pilten  contains  .even  parilhes,  but  no  towns  worthy 
ot  notice.  I he  inhabitants  are  chiefly  of  the  Lutheran  ncr- 
fuanon.  ^ 


. PILUM>  a miffive  weapon  ufed  by  the  Roman  foldiers  and 
in  a charge  darted  upon  the  enemy.  Its  point,  we  are  told  by 
Polybius,  was  fo  long  and  fmall,  that  after  the  firft  dircharee 
it  was  generally  fo  bent  as  to  be  rendered  ufelefs.  The  legion- 
ary foldiers  made  ufe  of  the  pilum,  and  each  man  carried  two. 
The  pilum  underwent  many  alterations  and  improvements,  in- 
fomuch  that  it  is  impoiTible  with 'any  precifion  to  deferibe  it. 
Julius  Scaliger  laboured  much  to  give  an  accurate  account  of 
it,  and  would  have  efteemed  fuccefs  on  this  head  amongft  the 
greateft  bleflings  of  his  life.  This  weapon  appears,  however, 
to  have  been  fometimes  round,  but  moft  commonly  fq'uare,  to 
have  been  two  cubits  long  in  the  (faff,  and  to  have  had  an  iron 
point  of  the  fame  length  hooked  and  jagged  at. the  end.  Marius 
made  a material  improvement  in  it;  for, during  the  Cimbrian 
war,  he  fo  contrived  it,  that  when  it  ftuck  in  the  enemies  fliield 
it  ftiould  bend  down  in  an  angle  in  the  part  where  the  wood 
was  conne&ed  with  the  iron,  and  thus  become  ufelefs  to  the 
perfon  who  received  it. 

PIMENTO,  or,as  Mr.  Edwards  writes,  Piemeuto,  in  botany, 
or  Jamaica  pepper,  or  Allfpice,  a lpecies  of  the  myrtus.  See 
Myrtus.  “ The  pimento  trees  grow  fpontaneoufly,  and  in 
great  abundance,  in  many  parts  of  Jamaica,  but  more  parti- 
cularly on  hilly  fituations  near  the  fea,  on  the  northern  lide  of 
that  ifland  ; where  they  form  the  moft  delicious  groves  that  can 
poiTibly  be  imagined  ; filling  the  air  with  fragrance,  and  giving 
reality,  though  in  a very  diltant  part  of  the  globe,  to  our  great 
poet’s  defeription  of  thofe  balmy  gales  which  convey  to  the  de- 
lighted voyager  * Salean  odours  from  the  fpicy  Jhore  of  Araby 
the  blejl.' 

“ This  tree  is  purely  a child  of  nature,  and  feems  to  mock 
all  the  labours  of  man  in  his  endeavours  to  extend  or  improve 
its  growth  : not  one  attempt  in  fifty  to  propagate  the  young 
plants,  or  to  raife  them  from  the  feeds,  in  parts  of  the  coun- 
try where  it  is  not  found  growing  fpontaneoufly,  having  fuc- 
ce'eded.  The  ufual  method  of  forming  a new  pimento  plan- 
tation (in  Jamaica  it  is  called  a ’walk)  is  nothing  more  than  to 
appropriate  a piece  of  woodland,  in  the  neighbourhood  of  a 
plantation  already  exifting,  or  in  a country  where  the  fcattered 
trees  are  found  in  a native  ftate,  the  woods  of  which  being 
fallen,  the  trees  are  fuffered  to  remain  on  the  ground  till  they 
become  rotten  and  perifh.  In  the  courfe  of  twelve  months 
after  the  firft  feafon,  abundance  of  young  pimento  plants  will 
be  found  growing  vigoroully  in  all  parts  of  the  land,  being 
without  doubt  produced  from  ripe  berries  fcattered  there  by  the 
birds,  while  the  fallen  trees,  &c.  afford  them  both  (belter  and 
(bade.  A.t  the  end  of  two  years  it  will  be  proper  to  give  the 
land  a thorough  deanfing,  leaving  fuch  only  of  the  pimento 
trees  as  have  a good  appearance,  which  will  then  foon  form 
fuch  groves  as  thofe  I have  deferibed,  and,  except  perhaps  for 
the  firft  four  or  five  years,  require  very  little  attention  after- 
wards. 

“ Soon  after  the  trees  are  in  blofibm,  the  berries  become  fit 
for  gathering;  the  fruit  not  being  fuffered  to  ripen  on  the  tree, 
as  the  pulp  in  that  ftate,  being  moift  and  glutinous,  is  difficult 
to  cure,  and  when  dry  becomes  black  and  laftolels.  It  is  im- 
polfible,  however,  to  prevent  fome  of  the  ripe  berries  from  mix- 
ing with  the  reft  ; but  if  the  proportion  of  them  be  great,  the 
price  of  the  commodity  is  confiderably  injured. 

“ Jt  is  gathered  by  the  hand  ; one  labourer  on  the  tree,  em- 
ployed in  gathering  the  fmall  branches,  will  give  employment 
to  three  below  (who  are  generally  women  and  children)  in  pick- 
ing the  berries  ; and  an  indnftrious  picker  will  fill  a bag  pf 
7olbs.  in  the  day.  m 
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" The  returns  From  a pimento  walk  in  a Favourable  featon 
are  prodigious.  A Tingle  tree  has  been  known  to  yield  i5olbs. 
of  the  raw  fruit,  or  one  cwt.  of  the  dried  fpice  ; there  being 
commonly'  a lots  in  weight  of  one  third  in  curing;  but  this, 
like  many  other  of  the  minor  produ6lions,  is  exceedingly  un- 
certain, and  perhaps  a very  plenteous  crop  occurs  but  once  in 
five  years.” 

PIMPINELLA,  burnet*  saxifuage  ; a genus  of  the  d’t- 
gynia  order,  belonging  to  the  pentandria  clats  of  plants.  There 
are  (even  fpecits ; the  moth  remarkable  of  which  are,  i.  The 
major,  or  greater  burnet  faxifrage,  growing  naturally  in  chalky' 
woods,  and  on  the  tides  of  the  banks  near  hedges,  in  feveral 
parts  of  England.  The  lower  leaves  of  this  fort  are  winged  ; 
the  lobes  are  deeply  Tawed  on  their  edges,  and  Tit  dofe  to  the 
midrib,  of  a dark  green.  The  ftalks  are  more  than  a foot 
high,  dividing  into  four  or  five  branches.  The  lower  part  of 
the  ftalk  is  garnifhed  with  winged  leaves,  (hafped  like  thofe  at 
the  bottom,  but  (mailer  : thofe  upon  the  branches  are  (hort  and 
trifid;  the  branches  are  terminated  by  I’m  all  umbels  of  white 
flowers,  which  are  compofed  of  fmaller  umbels  or  rays.  The 
llowers  have  five  neart-thaped  petals,  which  turn  inward,  and 
are  fucceeded  by  two  narrow,  oblong,  channelled  feeds.  2.  The 
anitum  or  common  anife,  is  an  annual  plant,  which  grows  na- 
turally in  Egypt ; but  is  cultivated  in  Malta  and  Spain,  from 
whence  the  feeds  are  annually  imported  into  Britain.  The  lower 
leaves  of  this  plant  are  divided  into  three  lobes,  which  are 
deeply  cut  on  their  edges;  the  Italic  riles  a foot  and  a half 
high,  dividing  into  feveral  (lender  branches,  garnifhed  with 
narrow  leaves,  cut  into  three  or  four  narrow  fegments,  termi- 
nated by  pretty  large  loof'e  umbels,  compofed  of  fmaller  umbels 
or  rays,  which  Hand  on  pretty  long  footflalks.  The  Hewers 
are  fmall,  and  of  a yellowifh  white  ; the  feeds  are  oblong  and 
fwelling.  The  former  fpecies  requires  no  culture  ; the  latter 
is  too  tender  to  be  cultivated  for  profit  in  this  country.  How- 
ever, the  feeds  will  come  up  if  Town  in  the  beginning  of  April  on 
a warm  border.  When  they  come  up,  they  fhould  be  thinned, 
and  kept  clear  of  weeds,  which  is  all  the  culture  they  require. 

Both  thefe  fpecies  are  ufed  in  medicine.  The  roots  of  pimpi- 
nella  have  a grateful,  warm,  very  pungent  tafte,  which  is  entirely 
extrafted  by  re£!ified  (pirit  ; in  diftillat ion  the  menHruum 
arifes,  leaving  all  that  it  had  taken  up  from  the  root  united  into 
a pungent  aromatic  refin.  This  root  proniifes,  from  its  fenfible 
qualities,  to  be  a medicine  of  confiderable  utility,  though  little 
regarded  in  common  practice  : the  only  officinal  composition  in 
which  it  is  an  ingredient  is  the  pulvis  an  compojitus.  Stahl, 
Hoffman,  and  other  German  phyficians,  are  extremely  fond  of 
it;  and  recommend  it  as  an  excellent  ftomachic,  refoivent,  de-- 
tergent,  diuretic,  diaphoretic,  and  alexipharmac.  They  fre- 
quently gave  it,  and  not  without  fuccefs,  in  fcorbutic  and  cu- 
taneous diforders,  foulnefs  of  the  blood  and  juices,  tumors  and 
obftruHions  of  the  glands,  and  difeafes  proceeding  from  a de- 
ficiency of  the  fluid  lecretions  in  general.  Boerhaave  diretSts  the 
ufe  of  this  medicine  in  afthmatic  and  hydropic  cafes,  where  the 
ftrongeft  refolvents  are  indicated : the  form  he  prefers  is  a 
watery  infufion  ; but  the  fpirituous  tinbture  poflefles  the  virtues 
of  the  root  in  much  greater  perfection. 

Anifeeds  have  an  aromatic  (mell,  and  a pleafant  warm  tafte, 
accompanied  with  a degree  of  fweetnefs.  Water  extradts  very 
little  of  their  Havour;  rectified  fpirit  the  whole.  Thefe  feeds 
are  in  the  number  of  the  four  greater  hot  feeds  : their  principal 
ufe  is  in  cold  flatulent  diforders,  where  tenacious  phlegm 
abounds,  and  in  lhe  gripes  to  which  young  children  are  fub- 
je£t.  Frederic  Hoffman  ftrongly  recommends  them  in  weak- 
ftefs  of  the  ftomach,  diarrhoeas,  and  for  ftrengthening  the  tone 
of  the  vifeera  in  general ; and  thinks  they  well  deferve  the  ap- 
pellation given  them  by  Helmont,  intejiinorum  Jolamen.  The 
fmaller  kind  of  anifeeds  brought  from  Spain  are  preferred. 
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PIMPLE,  in  medicine,  a fmall  puflule  arifing  on  the  face. 
By  mixing  equal  quantities  of  the  juice  of  houfe-leek,  fedum 
minus,  palled  through  paper,  and  of  fpirit  of  wine  rectified  by 
itlelf,  a white  coagulum  of  a very  volatile  nature  is  formed, 
which  Dr.  Bughart  commends  for  curing  pimples  of  the  face  ; 
and  fays,  that  the  thin  liquor  leparated  from  it'  with  fugar- 
candy  is  an  excellent  remedy  for  thick  vil'cid  phlegm  in  the 
bread. 

PIN,  in  commerce,  a little  necefl'ary  infirurnent  made  of 
brafs-wire,  chiefly  ufed  by  women  in  adjutiing  their  drcfs.  In 
the  year  1543,  by  ftatute  34  and  35  of  Henry  VIII.  cap.  vi. 
it  was  enaCted,  “ That  no  perfun  (hall  put  to  fale  any  piones 
but  only  fuch  as  (ball  be  double-headed,  and  have  the  heads  fol- 
dered  faft  to  the  fhank  of  the  pins,  well  imoothed,  the  (hank  well 
ftiapen,  the  points  well  and  round  filed,  canted,  and  fharpened.” 
From  the  above  extraCf  it  fhould  appear  that  the  art  of  pin- 
making was  but  of  late  invention,  probably  introduced  from 
France ; and  that  our  manufactories  fince  that  period  have 
wonderfully  improved. 

Though  pins  are  apparently  'Ample,  their  manufacture  is, 
however,  not  a little  curious  and  complex.  We  (hall  therefore 
give  our  readers  an  account  of  it  from  Ellis’s  Campagna  of 
London. 

“ When  the  brafs-wire,  of  which  the  pins  are  formed,  is  fir  ft 
received  at  the  manufactory,  it  is  generally  too  thick  for  the 
purpofe  of  being  cut  into  pins.  The  firft  operation  therefore 
is  that  of  winding  it  off  from  one  wheel  to  another  with  great 
velocity,  and  earning  it  to  pat's  between  the  two,  through  a 
circle  in  a piece  of  iron  of  fmaller  diameter : the  wire  being 
thus  reduced  to  its  proper  dimenfions,  is  ftraightened  by  drawing 
it  between  iron  pins,  fixed  in  a boarJ  in  a zig-zag  manner,  but 
To  as  to  leave  a ftraight  line  between  them  : afterwards  it  is  cut 
into  lengths  of  three  or  four  yards,  and  then  into  fmaller  ones* 
every  length  being  fufficient  to  make  lix  pins  ; each  end  of  thefe 
is  ground  to  a point,  which  was  performed,  when  I viewed  the 
manufactory,  by  boys,  who  fat  each  with  two  fmall  gririding- 
Hones  before  him,  turned  by  a wheel.  Taking  up  a'handfui, 
he  applies  the  ends  to  the  coarfeft  of  the  two  (tones,  being  care- 
ful at  the  fame  time  to  keep  each  piece  moving  round  between 
his  fingers,  fo  that  the  points  may  not  become  flat  : he  then 
gives  them  a fmoother  and  (harper  point,  by  applying  them  to 
the  other  (tone,  and  by  that  means  a lad  of  1 2 or  14  years  of 
ase  is  enabled  to  point  about  16,000  pins  in  an  hour.  When  the 
wire  is  thus  pointed,  a pin  is  taken  oti  trom  each  end,  and  this  is 
repeated  till  it  is  cut  into  fix  pieces.  The  next  operation  is  that 
of  forming  the  heads,  or,  as  they  term  it,  i e a d-J 'pinning  ; 
which  is  done  by  means  of  a fpinning  wheel,  one  piece  of  wire 
being  thus  with  aftonifhing  rapidity  wound  round  another,  and 
the  interior  one  being  drawn  out,  leaves  a hollow  tube  between 
the  circumvolutions  : it  is  then  cut  with  theers;  every  two  cir- 
cumvolutions or  turns  of  the  wire  forming  one  head  : thefe  nr« 
foftened  by  throwing  them  into  iron  pans,  and  placing  them  in 
a furnace  till  they  are  ret:  hot.  As  toon  as  they  are  cold,  they 
are  diftributed  to  children,  who  fit  with  anvils  and  hammers 
before  them,  which  they  work  with  their  feet,  by  means  of  a 
lathe;  and  taking  up  one  of  the  lengths,  they  thruft  the  blunt 
end  into  a quantity  of  the  heads  which  lie  before  them  ; and 
catching  one  at  the  extremity,  they  apply  them  immediately  to 
the  anvil  and  hammer;  and  by  a motion  or  two  of  the  foot,  the 
point  and  the  head  are  fixed  together  in  much  lei's  time  than  it 
can  be  defcribed,  and  with  a dextetity  only  to  be  acquired  by 
practice  ; the  fpeftator  being  in  continual  apprehenfion  for  the 
lafety  of  their  fingers  e'nds.  The  pin  is  now  finifhed  as  to  its 
form,  but  Hill  it  is  merely  brafs ; it  is  therefore  thrown  into  a 
copper,  containing  a (olution  of  tin  and  the  leys  of  wine. 
Here  it  remains  for  fome  time;  and  when  taken  out  aflumes 
a white  though  dull  appearance  : in  order  therefore  to  give  it  a 
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poliflir  it  is  put  into  a tub  containing  a quantity  of  bran,  which 
is  let  in  motion  by  turning  a (haft  that  runs  through  its  centre  ; 
and  thus  by  mean6  of  trillion  it  becomes  perfectly  bright. 
The  pin  being  complete,  nothing  remains  but  to  fcparate  it 
from  the  bran  j which  is  performed  by  a mode  exactly  fimilar 
to  the  winnowing  of  corn,  the  bran  flying  off,  and  leaving  the 
pin  behind  tit  for  immediate  fale.  I was  the  more  pleafed  with 
this  manufactory,  as  it  appeared  to  afford  employment  to  a 
number  of  children  of  both  fexes,  who  are  thus  not  only  pre- 
vented from  acquiring  the  habits  of  idlenefs  and  vice,  but  are 
on  the  contrary  initiated  in  their  early  years  in  thole  of  a bene- 
ficial and  virtuous  induftry.”  See  Needles. 

PINACIA,  among  the  Athenians,  were  tablets  of  brafs 
inferibed  with  the  names  of  all  thofe  citizens  in  each  tribe  who 
were  duly  qualified  and  willing  to  be  judges  of  the  court  of 
Areopagus.  Thefe  tablets  were  caft  into  a veffel  provided  for 
the  purpofe,  and  the  fame  number  of  beans,  a hundred  being 
white  and  all  the  reft  black,  were  thrown  into  another.  Then 
the  names  of  the  candidates  and  the  beans  were  drawn  out  one 
by  one,  and  they  whofe  names  were  drawn  out  together  with 
the  white  beans  were  eledled  judges  or  fenators.  In  Soloh’s 
time  there  were  only  four  tribes,  each  of  which  chofe  ioo  fena- 
tors j but  the  number  of  tribes  afterwards  increafing,  the  num- 
ber of  fenators,  or  judges,,  increafed  to  fo  many  hundreds  more. 

PINANG,  the  Chinefe  name  of  the  Areca  Catechu , Lin. 

^PINCHBECK.  See  Zinc. 

PINDAR,  the  prince  of  lyric  poets,  was  born  at  Thebes, 
about  520  years  B.  C.  He  received  bis  firlt  mufical  inllruc- 
tions  trom  his  father,  who  was  a flute-player  by  profeflion  ; 
after  which,  according  to  Suidas,  he  was  placed  under  Myrtis, 
a lady  of  dillinguilhed  abilities  in  lyric  poetry.  It  was  during 
this  period  that  he  became  acquainted  with  the  poetefs  Co- 
rinna,  who  was  likewile  a ftudent  under  Myrtis.  Plutarch 
tells-us,  that  Pindar  profited  from  the  lefTons  which  Corinna, 
more  advanced  in  her  tludies,  gave  him  at  this  fchool.  It  is 
very  natural  to  fuppofe,  that  the  firft  poetical  effufions  of  a 
genius  fo  full  of  fire  and  imagination  as  that  of  Pindar  would 
be  wild  ard  luxuriant  ; and  Lucian  has  preferved  fix  verfes, 
Paid  to  have  been  the  exordium  of  his  firll  eflay,  in  which  he 
crowded  almotl  all  the  fubjedls  for  fong  which  ancient  hifioiy 
and  mythology  then  furniihed.  Upon  communicating  this  at- 
tempt to  Corinna,  flie  told  him,  imiling,  that  he  fliould  fow 
with  the  hand,  and  not  empty  his  whole  fack  at  once.  Pin- 
dar, however,  foon  quitted  the  leading-firings  of  thefe  ladies, 
his  poetical  nurfes,  and  became  the  difciple  ot  Simonides,  now 
arrived  at  extreme  old  age  : after  which  he  foon  furpafied  all 
his  mailers,  and  acquired  great  reputation  over  all  Greece  : 
but,  like  a true  prophet,  he  was  lefs  honoured  in  his  own 
country  than  elfewhere  ; for  at  Thebes  he  was  frequently  pro- 
nounced to  be  vanquifhed.  In  the  mufical  and  poetical  Cornells, 
by  candidates  of  inferior  merit. 

The  cuftom  of  having  thefe  public  trials  of  Ikill  in  all  the 
great  cities  of  Greece  was  now  fo  prevalent,  that  but  little 
fame  was  to  be  acquired  by  a mufician  or  poet  any  other  way 
than  by  entering  the  litis  ; and  we  find,  that  both  Myrtis  and 
Corinna  publicly  difputed  the  prize  with  him  at  Thebes.  He 
obtained  a vidlory  over  Myrtis,  but  was  vanquifhed  five  differ- 
ent times  by  Corinna.  The  judges,  upon  occafions  like  thefe, 
have  been  frequently  accufed  of  partiality  or  ignorance,  not 
only  by  the  vanquifhed,  but  by  porterity  : and  if  the  merit  of 
Pindar  was  pronounced  inferior  to  that  of  Corinna  five  feve- 
ral  times,  it  was,  fays  Paufanias,  becaufe  the  judges  were  more 


fenfibie  to  the  charms  of  beauty  than  to  thofe  of  mufic  and 
poetry  . Was  it  not  llrange,  faid  the  Scythian  Anacharfjs, 
that  the  Grecian  artifls  were  never  judged  by  artilts,  their 
peers  ? 

Pindar,  before  he  quitted  Thebes,  had  the  vexation  to  fee' 
hts  Dithyrambtcs  traduced,  abufed,  and  turned  into  ridicule, 
by  the  conuc  poets  of  his  time  ; and  Athenaeus  tells  us,  that 
he  was  feverely  cenfured  by  his  brother  lyrics,  for  being  a 1L 
pogrammatift,  and  compofing  an  ode  from  which  he  had  ex- 
communicated the  letter  S.  Whether  thefe  cenfures  proceeded 
from  envy  or  contempt  cannot  now  be  determined  ; but  they 
were  certainly  ufeful  to  Pindat1,  and  it  was  neceffary  that  he 
fhould  be  lafhed  for  fuch  puerilities.  Thebes  feems  to  have 
been  the  purgatory  of  our  young  bard  : when  he  quitted  that 
city,  as  his  judgment  was  matured,  he  avoided  moll  of  the 
errors  for  which  he  had  beea  chadded,  and  fuddenly  became 
the  wonder  and  delight  of  all  Greece.  Every  hero,  prince,  and 
potentate,  defirous  of  lading  fame,  courted  the  mufe  of  Pindar. 

He  feems  frequently  to  have  been  prefent  at  the  four  great 
fefti'vals,  of  the  Olympian,  Pythian,  Nqmean,  and  lflhmian 
games,  as  may  be  inferred  from  feveral  circumdances  and  ex- 
prefiions  in  the  odes  which  he  compofed  for  the  victors  in  them 
all.  Thofe  at  Olympia,  who  were  ambitious  of  having  their 
achievements  celebrated  by  Pindar,  applied  to  him  for  an 
ode,  which  was  fird  fung  in  the  Prytaneum  or  town-hall  of 
Olympia,  where  there  was  a banqueting-room  let  apart  for 
the  entertainment  of  the  conquerors-  Here  the  ode  was  re- 
hearfed  by  a chorus,  accompanied  by  indruments-  It  was 
afterwards  performed  in  the  fame  manner  at  the  triumphal 
entry  of  the  vidtor  into  his  own  country,  in  procelfions,  or  at 
the  facrifices  that  were  made  with  great  pomp  and  folemnitv 
on  the  occafioo. 

Pindar,  in  his  fecond  Idhmian  ode,  has  apologized  for  the 
mercenary  cudom  among  poets,  of  receiving  money  for  their 
compofitions.  “ The  world  (fays  he)  is  grown  intereded, 
and  thinks  in  general  with  the  Spartan  philofopher  Ariftode- 
mus,  that  money  only  makes  the  man  ; a truth  which  this  fage 
himfelf  experienced,  having  with  his  riches  loft  all  his  friends.” 
It  is  fuppofed  thac  Pindar  here  alludes  to  the  avarice  of  Simo- 
nides, who  fird  allowed  his  mufe  to  fell  her  favours  to  the 
highed  bidder. 

There  is  no  great  poet  in  antiquity  whofe  moral  charadter 
has  been  lefs  cenfured  than  that  of  Pindar.  Plutarch  has  pre- 
ferved a fingle  verfe  of  his  Epicednun  or  Dirge  that  was  fung 
at  his  funeral ; which,  fhort  and  Ample  as  it  is,  implies  great 
praife:  This  man  vuas  pleajing  to  jlr angers,  and  dear  to  his 

fellow- citizens.  His  works  abound  with  precepts  of  the  pure  ft 
morality  : and  it  does  not  appear  that  he  ever  traduced  even 
his  enemies;  comforting  himfelf,  for  their  malignity,  by  a 
maxim  which  he  inferted  in  bis  fird  Pythic,  and  which  after- 
wards became  proverbial.  That  it  is  better  to  be  envied  than  pitied - 

Paufanias  fays,  that  the  cliaradler  of  poet  was  truly  confe- 
crated,  in  the  perfon  of  Pindar,  by  the  god  of  verfe  himfelf  y 
who  was  pleafed,  by  an  exprefs  oracle,  to  order  the  inhabit- 
ants of  Delphos  to  fet  apart  for  Pindar  one  half  of  the  firil- 
fruit  offerings  brought  by  the  religions  to  his  fhrine,  and  to 
allow  him  a confpieuous  place  in  his  temple,  where  in  an  iron 
chair  he  ufed  to  fit  and  ling  his  hymns  in  honour  of  that  god- 
This  chair  was  remaining  in  the  time  of  Paufanias,  feveral 
centuries  after,  and  ftiown  to  him  as  a relick  not  unworthy  of 
the  fandtity  and  magnificence  of  that  place- 

But  though  Pindar’s  mufe  was  penfioned  at  Delphos,  and- 
well  paid  by  princes  and  potentates  elfewhere,  (he  fe$ms,  how- 


* paufanias  fays,  that  Corinna  was  one  of  the  mod  beautiful  women  of  her  time,  as  he  judged  by  a pidlurc  of  her  which 
he  faw  at  Tanagrts  at  the  place  where  the  public  exercifes  were  performed.  She  was  reprefeuted  with  her  head  ornamented  br 
a riband,  as  a memorial  of  the  victories  ihe  had  obtained  over  Piudar  at  Thebes,. 
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ever,  fometlmes  to  have  fung  the  fpontaneous  drains  of  pure 
frieudlhip.  Of  this  kind  were,  probably,  the  verfes  bellowed 
upon  the  muiician  Midas,  of  Agrigentum  in  Sicily,  who  had 
•twice  obtained  the  palm  of  vidtory  by  his  performance  on  the 
flute  at  the  Pythic  games  *.  It  is  in  his  12th  Pythic  ode 
that  Pindar  celebrates  the  victory  of  Midas  over  all  Greece, 
upon  that  infir  ument  which  Minerva  her f elf  had  invented  f . 

Fabricius  tells  us  that  Pindar  lived  to  the  age  of  90  ; and, 
according  to  the  chronology  of  Dr.  Blair,  he  died  437  years 
B.  C.  aged  86.  His  fellow-citizens  credit'd  a monument  to 
him  in  the  Hippodrome  at  Thebes,  which  was  Hill  fubfifting 
in  the  time  of  Paufaniasj  and  his  renown  was  fo  great  after 
his  death,  that  his  pollerity  derived  very  conliderablc  honours 
and  privileges  from  it.  When  Alexander  the  Great  attacked 
the  city  of  Thebes,  he  gave  exprefs  orders  to  his  foldiers  to 
fpare  the  houfe  and  family  of  Pindar.  The  Lacedemonians 
had  done  the  fame  before  this  period  ; for,  when  they  ravaged 
Bceotia  and  burned  the  capital,  the  following  words  were  writ- 
ten upon  the  door  of  the  poet  : Forbear  to  burn  this  houfe,  it 
was  the  dwelling  of  Pindar.  Refpedl  for  the  memory  of  this 
great  poet  continued  fo  long,  that,  even  in  Plutarch's  time, 
the  belt  part  of  the  facred  vidtim  at  the  Theoxenian  fellival 
was  appropriated  to  his  defendants. 

PINDARIC  ode,  in  poetry,  an  ode  formed  in  imitation  of 
the  manner  of  Pindar.  See  Poetry. 

PINDUS,  (anc.  geog.),  hot  a Angle  mountain,  but  a chain 
of  mountains,  inhabited  by  different  people  of  Epirus  and 
Theflaly ; feparating  Macedonia,  Theffaly,  and  Epirus  : An 
txtenlive  chain,  having  Macedonia  t,o  the  north,  the  Perrhcebi 
to  the  weft,  the  Dolopes  to  the  fputh,  and  the  mountain  itielf 
of  Theflaly  (Strabo). 

Pindus,  a Doric  city  of  EEtolia,  fituated  on  the  cognominal 
river,  which  falls  into  the  Cephiffus  (Strabo). 

PINE,  in  botany.  See  Pinus. 

Pine -ylpple.  SeeBROMELiA. 

PINEA,  or  pign'e,  in  commerce,  is  a term  ufed  in  Peru 
and  Chili  for  a kind  of  light  porous  maffes,  or  lumps,  formed 
of  a mixture  of  mercury  and  ill ver  dull  from  the  mines.  The 
ore,  or  mineral,  of  filver,  when  dug  out  of  the  veins  of  the 
mine,  is  firft  broken,  and  then  ground  in  mills  for  the  purpofe, 
driven  by  water,  with  iron  pellles  each  of  200  pounds  weight. 
The  mineral,  when  thus  pulvyrifed,  is  next  fifted,  and  then 
worked  up  with  water  into  a pafte  ; which,  when  half  dry,  is 
cut  into  pieces,  called  cuerpos,  a foot  long,  weighing  each 
about  two  thoufand  five  hundred  pounds. 

Each  piece,  or  cuerpo,  is  again  kneaded  up  with  fea-falt, 
which,  diffolving,  incorporates  with  it.  They  then  add  mer- 
cury, from  10  to  20  pounds  for  each  cuerpo,  kneading  the 
pafte  afrefh  until  the  mercury  be  incorporated  therewith. 
This  office,  which  is  exceedingly  dangerous  on  account  of  the 
noxious  qualities  of  the  mercury,  is  always  made  the  lot  of 
the  poor  Indians.  This  amalgamation  is  continued  for  eight 
or  nine  days  ; and  fome  add  lime,  lead,  or  tin  ore,  &c.  to 
forward  it  ; and,  in  fome  mines,  they  are  obliged  to  uft  fire. 
To  try  whether  or  no  the  mixture  and  amalgamation  be  fuffi- 
cicnt,  they  wafh  a piece  in  water ; and  if  the  mercury  be 
white,  it  is  a proof  that  it  has  had  its  effcdl  ; if  black,  it  muft 
be  fiill  further  worked.  When  finiflied,  it  is  fent  to  the  lava- 
tories, which  are  large  bafons  that  empty  fucceflively  into  one 


another.  The  pafte,  &c.  being  laid  in  the  uppermoft  of  thefe, 
the  earth  is  then  wafhed  from  it  into  the  reft  by  a rivulet 
turned  upon  it  ; an  Indian,  all  the  while,  ftirring  it  with  hia 
feet,  and  two  other  Indians  doing  the  like  in  the  other  bafons. 
When  the  water  runs  quite  clear  out  of  the  bafons,  the  mer- 
cury and  filver  are  found  at  bottom  incorporated.  This  mat- 
ter they  call  pella,  and  of  this  they  form  the  pineas,  by  ex- 
prefling as  much  of  the  mercury  as  they  can;  firft,  by  put- 
ting it  in  woollen  bags,  and  prefling  and  beating  it  ftrongly  ; 
then,  by  damping  it  in  a kind  of  wooden  moul^l,  of  an  odla- 
gonal  form,  at  bottom  whereof  is  a brafs  plate  pierced  full  of 
little  holes.  The  matter,  when  taken  out  of  the  mould,  is 
laid  on  a trivet,  under  which  is  a large  veffel  full  of  water  ; 
and  the  whole  being  covered  with  an  earthen  head,  a fire  is 
made  around  it. 

The  mercury*  Hill  remains  in  the  mafs,  and  is  thus  reduced 
into  fumes ; and,  at  length  condenfing,  it  is  precipitated  into 
the  water,  leaving  behind  it  a mafs  of  filver  grains  of  differ  ent 
figures,  which,  only  joining  or  touching  at  the  extremes,  ren- 
der the  matter  very  porous  and  light.  This,  therefore,  is  the 
pinea,  or  pigne,  which  the  workmen  endeavour  to  fell  fecretly 
to  vcflels  trading  to  the  South  fea  ; and  from  which  thofe  who 
have  ventured  co  engage  in  fo  dangerous  a commerce  have 
made  fuch  vail  gains.  Indeed  the  traders  herein  muft  be  very 
careful ; for  the  Spanifti  miners  are  arrant  knaves,  and,  to 
make  the  pignes  weigh  the  more,  they  often  fill  the  middle 
with  fand  or  iron. 

PINEAL  gland.  See  Anatomy. 

PINEAU  (Severin  du),  who  died  at  Paris  in  1619,  was  a 
native  of  Chartres,  and  firft  furgeon  to  the  king  of  France. 
He  was  very  fkilful  in  lithotomy  ; and  has  left  behind  ‘him, 
I.  A Difcourfe  concerning  the  Extradlion  of  the  Stone  in  the 
Bladder,  publiflied  in  1610  in  8vo.  2.  A Treatife  De  Virgi- 
nitalis  Nolis,  printed  at  Leyden  1641,  in  i2mo.  This  laft 
performance,  however  ufeftil  it  may  be  to  men  of  fcience,  we 
W'ould  not  venture  to  recommend  to  the  perulal  of  young  peo- 
ple, on  account  of  fome  particulars  which  it  was  perhaps  un- 
neceffary  to  expofe  tq  the  eyes  of  the  public. 

Pineau  (Gabriel  du),  was  born  at  Angers  in  1573,  where 
he  followed  the  profeflion  of  a lawyer  with  a reputation  above 
bis  years.  He  went  afterwards  to  Paris,  and  pleaded  with 
eclat  before  the  parliament  and  great  council.  Upon  his  re- 
turn to  Angers,  lie  became  a counfellor  in  the  prefidial  court. 
He  was  confulted  by  all  the  neighbouring  provinces,  and  had 
an  adlive  hand  in  all  the  great  affairs  of  his  time.  Mary  de 
Medicis  conferred  upon  him  the  office  of  mailer  of  requefts, 
and  in  her  difgrace  wifhed  to  fupport  herfelf  by  his  credit  and 
counfels  ; but  Du  Pineau,  always  attentive  to  what  he  owed 
011  the  one  hand  to  the  mother  of  his  king,  and  on  the  other 
to  the  king  himfelf,  never  ceafed  to  infpire  that  pnneefs  witlv 
fentiments  of  peace. 

In  1632,  Louis  XIII.  by  way  of  reward,  appointed  him 
mayor  and  captain-general  of  the  city  of  Angers  ; a fituation 
in  which  he  merited  the  flattering  title  of  Father  of  the  People. 
He  had  no  refpedt  of  perfons ; for  he  was  equally  acceilible 
to  the  poor  and  the  great.  This  worthy  citizen  died  the  15th 
of  October  1644,  at  the  age  of  yr.  His  houfe  was  a kind  of 
academy",  where  regular  conferences  were  held,  and  attended 
by  young  officers,  advocates,  and  other  literary  charadlcrs. 


* This  Midas  is  a very  different  perfonage  from  his  long-eared  majefty  of  Phrygia,  whofe  dccifion  in  favour  of  Pan  had 
given  fuch  offence  to  Apollo  ; as  is  manifeft,  indeed,  from  his  having  been  cotemporary  with  Pindar. 

-}•  The  mod  extraordinary  p^rt  of  this  mufician’s  performance,  that  can  be  gathered  from  the  fcholiaft  upon  Pindar,  was jh»s 
finifhing  thf:  folo  without  a reed  or  mouth-piece,  which  broke  accidentally  while  lie  was  playing.  The  legendary  account  given 
/by  the  pbet  in  this  ode,  of  the  occafion  upon  which  the  flute  was  invented  by  Minerva,  is  diverting  : “ It  was  (fays  he)  to 
imitate  the  howling  of  the  Gorgons,  and  the  hiding  of  their  fnakes,  which  the  goddefs  had  heard  when  the  head  of  Medufa 
(one  of  thefe  three  anti-graces)  was  cut  off  by  Pcrfeus.” 
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In  thofe  conferences  every  one  freely  Hated  tlie  difficulties 
which  occurred  to  him  upon  fubjedb  either  of  law  or  hillory  ; 
and  when  Pineau  fpoke,  all  was  made  clear  ; but  he  was  al- 
ways the  lull  in  delivering  his  fentiments,  becaufe  he  perceived 
that  too  much  deference  was  paid  to  his  opinion.  His  writ- 
ings are,  i.  Latin  notes,  in  addition  to  thofe  of  Du  Moulin, 
upon  the  canon  law,  and  printed  along  with  the  works  of  that 
eminent  lawyer  by  the  care  of  Francis  Pinfon.  2.  Commenta- 
ries, obfervations,  and  confultations,  upon  feveral  important 
queftions  refpe&ing  the  laws  both  of  Anjou  and  of  France, 
with  fome  diflertations  upon  different  fiibjeSs,  8rc.  reprinted 
in  1725  in  2 vols.  tol.  by  the  care  of  Livoniere,  who  has  en- 
riched them  with  very  uieiul  remarks.  The  edicor  fays,  that 
“ Da  Pineau  is  a little  inferior  to  the  celebrated  Du  Moulin 
on  the  civil  law,  but  that  he  is  more  accurate  than  the  other 
upon  the  canon  law.” — Menage  made  thtfe  two  verfes  upon 
his  death  : 

Pinellas  periit,  Thanidis  plus  ille  faccrdos , 

In  proprio  judex  limine  perpetuus. 

PINEDA  (John),  who  was  born  at  Seville  of  a noble  fa- 
mily, entered  into  the  focicty  of  Jefuits  in  1572.  He  taught 
philofophy  and  divinity  in  feveral  colleges  ; and  devoted  his 
time  to  the  ftudy  of  the  Holy  Scriptures.  That  he  might 
render  that  lludy  the  eafier,  he  made  himfelf  mailer  of  the 
oriental  languages.  We  have  of  his  writings,  1.  Two  vo- 
lumes of  Commentaries  upon  the  Book  of  Job,  in  folio.  2. 
Two  upon  Ecclefiaftes.  3.  A General  Hillory  of  the  Church, 
in  Spanilh,  4 vols.  in  folio.  4.  A Hillory  of  Ferdinand  III. 
in  the  fame  language,  in  folio.  He  died  in  1637,  much  re- 
gretted by  the  members  of  his  fociety,  and  by  the  public  in 
general. 

PINELLI  (John  Vincent),,  born  at  Naples,  was  fon  of 
count  Pinelli,  a noble  Genoefe,  who  had  fettled  in  that  city, 
and  had  acquired  a liandfome  fortune  in  the  wa^  of  trade. 
After  receiving  a liberal  education  he  qui'ted  the  place  of  his 
nativity,  and  repaired  to  Padua,  where  he  took  up  his  refi- 
dence  at  the  age  of  24.  Being  a great  lover  of  tcience,  he 
gave  a preference  to  that  city  on  account  of  its  famous  uni- 
verfity,  which  brought  to  it  a number  of  learned  men.  He 
had  an  excellent  library,  which  confilted  of  a choice  collec- 
tion of  books  and  manuferipts,  and  which  he  continued  to 
enrich  till  the  hour  of  his  death.  His  literary  correfpondence, 
not  only  in  Italy,  but  through  the  moll  of  Europe,  procured 
him  all  the  new  works  which  were  worthy  of  a place  in  his 
colleftion.  The  authors  themfelvcs  were  often  forward  to  pay 
their  refpe£ls  to  him.  In  many  cities  of  Italy  he  had  perfons 
employed  to  fearch,  at  lead  once  a month,  the  Halls  of  thofe 
artificers  who  make  ufe  of  old  parchments,  fuch  as  lute- 
makers,  fievewrights,  and  others ; and  by  this  means  he  had 
the  good  fortune  often  to  faye  from  deHrudlion  fome  valuable 
fragments.  His  paffion  for  knowledge  embraced  all  the  fei- 
ences  ; but  hillory,  medah,  antiquities,  natural  hillory,  and 
particularly  botany,  were  bis  favourite  fiudies.  He  was  con- 
fulted  from  all  quarters,  and  the  extent  of  his  acquaintance 
with  the  learned  world  was  very  great.  He  corrcfponded  with 
Juft.  Lipfius,  Jofeph  Scaliger,  Sigonius,  Poffevin,  Peter 
Pithou,  and  a great  many  others,  who  have  all  paid  the  high- 
eft  compliments  to  his  erudition.  Infenfible  to  all  the  plea- 
fures  of  life,  and  acquainted  only  with  thofe  of  the  mind,  he 
had  a great  dillike  to  plays,  entetainraents,  (hows,  and  every 
thing  which  moft  excites  the  curiulity  of  other  men.  During 
the  ipace  of  43  years  that  he  lived  at  Padua,  he  was  never 
known  to  be  out  of  the  city  but  twice;  once  on  occafion  of 
a plague  which  infefted  it  ; and  afterwards  on  a voyage  to 
Naples,  which  he  made  at  Fie  earned  folicitation  of  his 
friends.  In  ffiort,  Pinelli  was  generous,  fympathizing,  and 
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compaffionate,  particularly  to  men  of  letters,  whole  wants  he 
often  anticipated.  His  zeal  for  the  progrefs  and  advancement 
of  fcience  rendered  hnn  very  communicative  of  his  knowledge 
and  of  Ins  books : but  this  was  always  done  with  judgment 
and  difcretion.  He  died  in  iftoi,  aged  68,  without  having 
pubhfhed  any  work.  Paul  Gualdo,  who  has  written  Pinelli^ 
Life,  does  not  fptcify  the  number  of  volumes  of  which  his  rich 
library  confiHed  : he  only  informs  us,  that  when  it  was  tranf- 
ported  by  fea  to  Naples,  it  was  packed  up  in  130  chells,  of 
which  14  contained  manuferipts ; but  it  did  not  go  wholly  to 
his  heirs.  The  fenate  of  Venice  caufed  their  feal  to  be  fet 
upon  the  manuferipts,  and  took  away  whatever  concerned  the 

affairs  of  the  republic,  to  the  number  of  200  pieces. “ I, 

compare  (fays  President  de  Thou)  Pinelli  to  Titus  Pompo- 
nius;  for,  as  that  illuftrious  Roman  was  called  Attick , Pinelli' 
alfo  bore  the  title  of  V enetian , 011  account  of  the  great  affec- 
tion which  the  republic  of  Venice  had  for  him.” 

PINET  (Antony  du),  lord  of  Noroy,  lived  in  the  i6thr> 
century,  and  was  a native  of  Befan^on.  He  was  ftrongly  at- 
tached to  the  Proteftant  religion,  and  a bitter  enemy  to  the 
church  of  Rome.  His  book,  entitled  La  Conformite  de. s 
Eglifes  Reformers  de  France,  and  de  PEglife  primitive,  printed 
at  Lyons,  1564,  in  8vo  ; and  the  notes  which  he  added  to  the 
French  tranflation  of  the  Fees  of  the  Pope’s  Chancery,  which 
was  printed  at  Lyons,  in  8vo,  1564,  and  reprinted  at  Am- 
fterdam  in  1 700,  in  i2mo,  plainly  difeover  his  fentiments. 
He  publiffied  the Jaft-mentioned  performance  under  this  title:: 
Taxe  des  parties  cafuelles  de  la  boutique  du  Pape,  in  Latin  and 
French,  with  fome  notes  taken  from  decrees,  councils,,  and 
canons,  in  order  to  afeertain  the  difeipline  anciently  obferved 
in  the  church.  In  the  epiftle  dedicatory,  he  aflumes  the  tone 
of  a declared  enemy  to  the  court  of  Rome.  He  apologizes 
for  having  prefented  this  book  “ to  a fociety  fo  holy  as  yours 
(the"  Proteftants),  in  which  are  heard  only  hymns,. pfalms, 
and  praifes,  to  the  Lord  our  God  ; but  it  is  proper  to  fhow 
to  the  villain  his  villainy,  and  the  fool  his  folly,  left  one  ffiould 
be  thought  to  refemble  them.”  We  fee,  by  this  fpecitnen,. 
that  Pinet  had  no  more  politenefs  in  his  ftyle  than  in  his  man- 
ners. His  tranflation  of  Pliny’s.  Natural  Hillory,  printed  at 
Lyons,  in  2 vols.  folio,  1566,  and  at  Paris,  1608;  was  for- 
merly much  read.  Though  there  are  a good  many  errors  in  ■ > 
it,  it  is  yet  very  ufeful  at  prefent,  efpecially  for  thofe  who- 
underftand  Pliny’s  Latin,,  on  account  of  the  tranflator’s  re- 
fearches,  and  a great  number  of  marginal  notes.  Pinet  alfo- 
publifhed  plans  of  the  principal  fortreffes  in  the  world,  at  Ly- 
ons, 1564,  in  folio. 

PING-leang-fou,  a city  of  China  in  the  province  oP 
Chen-li.  It  is  one  of  the  moft  confiderable  cities  of  the  weft- 
ern  part  of  the  province,  and  is  fituated  on  the  river  Kin  ho. 
The  air  here  is  mild  ; and  the  agreeable  views  which  the  fur- 
rounding  mountains  prefent,  added  to  the  ftreams  which  water 
the  country,  render  it  a very  delightful  reiidence.  It  has. 
under  its  jurifdiclion  three  cities  ot  the  fecond  clafs  and  leveui 
of  the  third.  In  this  diftridl  is  a valley  fo  deep  and  narrow,, 
that  it  is  almoft  impervious  to  the  light:  a large  highway,, 
paved  with  fquare  (tones,  runs  through  it. 

PINGUICULA,  butter. wort  ; a germs  of  the  mono- 
gy  nia  order,  belonging  to  the  diandria  clals  of  plants.  There 
are  four  fpecies,  of  which  the  moll  remarkable  is  the  vulgaris, 
or  common  butterwort,  growing  commonly  on  bogs  or  low 
moifl  grounds  in  England  and  Scotland.  Its  leaves  are  co- 
vered with  foft  upright  pellucid  prickles,  feereting  a glutinous 
liquor.  The  flowers  are  pale  red,  purple,  or  deep  violet  co-- 
lour,  and  hairy  within.  If  the  frelh  gathered  leaves  of  this 
plant  arc  put  into  the  drainer  through  which  warm  milk 
from  the  cow  is  poured,  and  the  milk  fet  by  for  a day  or  two  > 
to  become  acefcent,  it  acquires  acoutillency  and  tenacity,  and. 
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neither  vvljey  nor  cream  feparates  from  it.  In  this  date  it  is 
an  extremely  grateful  food,  and  as  fuch  is  ufed  by  the  inhabi- 
tants of  the  north  of  Sweden.  There  is  no  further  occaiion 
to  have  recourfe  to  the  leaves  ; for  half  a fpoonful  of  this  pre- 
pared milk,  mixed  with  frefli  warm  milk,  will  convert  it  to  its 
own  nature,  and  this  again  will  change  another  quantity  of 
frflh  milk,  and  fo  on  without  end.  The  juice  of  the  leaves 
kills  lice  ; and  the  common  people  ufe  it  to  cure  the  cracks  or 
chops  in  cows’  udders.  The  plant  is  generally  fuppofed  inju- 
rious to  fheep,  by  occafioning  in  them  that  difeafe  called  the 
rot ; but  from  experiments  made  on  purpofe,  and  conduced 
with  accuracy,  it  appears  that  neither  lheep,  cows,  goats, 
.horfes,  or  fwine,  will  feed  upon  this  plant. 

Wherever  this  plant,  palled  alfo  Yorljhirc  /article,  is  found, 
it  is  a certain  indication  of  a boggy  foil.  From  the  idea  that 
the  country  people  have  of  its  noxious  operation  on  lheep, 
this  plant  has  been  called  the  white  rot ; fince,  as  they  ima- 
gine, it  gives  them  the  rot  whenever  they  eat  it,  which  they 
will  not  do  but  from  great  necefiity. 

The  Laplanders,  like  the  Swedes  with  the  milk  of  cows, 
receive  that  of  the  rein-deer  upon  the  frelh  leaves  of  this  plant, 
which  they  immediately  drain  off,  and  fet  it  a fide  till  it  be- 
comes fomewhat  acefcent ; and  the  whole  acquires  in  a day  or 
two  the  confidence  of  cream  without  feparating  the  ferum, 
and  thus  becomes  an  agreeable  food.  When  thus  prepared, 
a fmall  quantity  of  the  fame  has  the  property  of  linnet  in  pro- 
ducing the  like  change  on  frefli  milk. 

PJNGUIN,  or  Penguin,  in  ornithology,  a genus  of  birds 
of  the  order  of  palmipedes  ; didinguidied  by  Mr.  Latham  by 
the  following  characters  : — The  bill  is  Arong,  ftraight,  more 
or  lefs  bending  towards  the  point,  and  furrowed  on  the  fides  : 
the  noftrils  are  linear,  and  placed  in  the  furrows ; the  tongue 
is  covered  with  flrong  fpines,  pointing  backwards  ; the  wings 
are  fmall,  very  like  fins,  and  covered  with  no  longer  feathers 
than  the  red  of  the  body,  and  are  ufelefs  in  flight ; the  body 
is  clothed  with  thick  fhort  feathers,  having  broad  (hafts,  and 
placed  as  compaftly  as  the  feales  of  fiflies  ; the  legs  are  fliort, 
thick,  and  placed  very  near  the  vent  ; the  toes  are  four,  and 
are  all  placed  forwards  ; the  interior  are  loofe,  and  the  red  are 
webbed  ; the  tail  is  very  diff,  confiding  of  broad  (hafts  fcarcely 
webbed. 

It  is  agreed  that  pfngufns  are  inhabitants  of  fouthern  lati- 
tudes only  ; being,  as  far  as  is  yet  known,  found  only  on 
the  coafls  of  South  America,  from  Port  Defire  to  the  Straits 
•of  Magellan ; and  Frezier  fays  they  are  found  on  the  weflern 
fhore  as  high  as  Conception.  In  Africa  they  feem  to  be  un- 
known, except  on  a fmall  ifle  near  the  Cape  of  Good  Hope, 
which  takes  its  name  from  them.  They  are  found  in  vaft 
numbers  on  land  during  the  breeding  feafon  ; for  they  feldom 
come  on  fliore  but  at  that  time  : they  form  burrows  under 
ground  like  rabbits  ; and  the  ides  they  frequent  are  perfeClly 
undermined  by  them. 

Their  attitude  on  land  is  quite  ereft,  and  on  that  account 
they  have  been  compared  by  fome  to  pigmies,  by  others  to 
children  with  white  bibs.  They  are  very  tame,  and  may  be 
driven  like  a flock  of  rtieep.  In  water  they  are  remarkably 
aftivc,  and  fwim  with  vaft  Arength,  aflided  by  their  wings, 
which  ferve  inllead  of  fins;  their  food  in  general  is  fifli  ; not 
but  that  they  will  eat  grabs  like  geefe. 

Mr.  Latham  remarks,  that  this  genus  appears  to  hold  the 
fame  place  in  the  fouthern  divifion  of  the  earth  that  the  awks 
do  in  the  northern;  and  that,  however  authors  may  differ  in 
opinion  on  this  head,  they  ought  not  to  be  confounded  with 
one  another.  The  piriguin  is  never  feen  but  in  the  temperate 
and  frigid  zones  fouth  of  the  equator,  while  the  awk  only 
appears  in  the  parallel  latitudes  north  of  the  equator;  for  nei- 
ther of  thefe  genera  have  yet  been  obferved  within  the  tropics. 


Forfler,  in  his  Voyage  (vol.  i.  page  92.),  fays,  he  faw  one  for 
the  fir  lb  time  in  lat.  48.  fouth,  nor  are  they  ever  met  with 
neaier  than  40  degrees  fouth.  Id.  Inlrod.  JDiJc.  on  Pingums, 
Comment.  Got.  vol.  3d. 

I lie  wings  of  the  pinguin  are  fcarcely  any  thing  elfe  than 
mere  fins,  while  the  awk  has  real  wings  and  gills,  though  they 
be  but  fmall.  The  former  has  four  toes  on  each  foot,  the 
latter  only  three.  While  fwimming,  the  pinguin  finks  wholly 
above  the  bread,  the  head  and  neck  only  appearing  out  of  the 
water  ; while  the  awk,  like  mod  other  birds,  fwims  on  the 
furface.  There  are  feveral  other  peculiarities  which  ferve  to 
didinguifh  the  two  genera,  but  what  we  have  mentioned  are 
doubtlefs  fufficient. 

“ The  bodies  of  the  pinguin  tribe  (fays  our  author)  are 
commonly  fo  well  and  clofely  covered  with  feathers  that  no 
wef  can  penetrate ; and  as  they  are  in  general  exceffively  fat, 
thefe  circumflances  united  fecure  them  from  cold.  They  have 
often  been  found  above  yco  leagues  from  land,  and  frequently 
on  the  mountains  of  ice,  on  which  they  feem  to  afcer.d  without 
difficulty,  as  the  foies  of  their  feet  are  very  rough,  and  fuited  to 
the  purpofe."  Mr.  Latham  enumerates  nine  different  fpecies 
of  this  genus,  belidcs  two  varieties  of  the  black-footed  pinguin 
or  diomedea. 

1 . The  firfl,  which  is  a very  beautiful  fpecies,  our  author 
calls  the  cre/ed  pinguin.  The  birds  of  this  fpecies  are  25 
inches  long;  the  bill  is  three  inches  long,  and  of  a red  colour, 
with  a dark  furrow  running  alotig  on  each  fide  to  the  tip  ; the 
upper  mandible  is  curved  at  the  end,  the  under  is  trbtufe  ; the 
hides  are  of  a dull  red  ; the  head,  neck,  back,  and  fide3, 
are  black.  Over  each  eye  there  is  a ftripe  of  pale  yellow  fea- 
thers, which  lengthens  into  a cred  behind,  nearly  four  inches 
long  ; the  feathers  on  each  fide  of  the  head,  above  this  flripc, 
are  longer  than  the  red,  and  fland  upward,  while  thofe  of  the 
cred  are  decumbent,  but  can.  be  erefled  on  each  fide  at  plea- 
fure  ; the  wings,  or  rather  fins,  are  black  on  the  outfide, 
edged  with  white;  on  the  infide  they  are  white;  the  bread; 
and  all  the  under  parts  are  alfo  white ; the  legs  are  orange, 
and  the  claws  are  dufky.  The  female  has  a Areak  of  pale 
yellow  over  the  eye,  but  it  is  not  prolonged  into  a cred  behind 
as  in  the  male. 

This  fpecies  inhabits  Falkland’s  Iflands,  and  was  likewife 
met  with  in  Kerguelen’s  Land,  or  Ifle  of  Defolation,  as  well 
as  at  Van  Diemen’s  Land,  and  New  Holland,  particularly  in 
Adventure  Bay.  They  are  called  hopping  pinguin:  and  jumping 
jacks,  from  their  aftion  of  leaping  quite  out  of  the  water,  on 
meeting  with  the  lead  obllacle,  for  three  or  four  feet  at  lead  ; 
and  indeed,  without  any  Teeming  caufe,  they  often  do  the 
fame,  appearing  chiefly  to  advance  by  that  means.  This  fpe- 
cies feems  to  have  a greater  air  of  livelinefs  in  its  countenance 
than  others,  yet  is  in  faft  a very  flupid  bird,  fo  much  fo  as  to 
fuller  itfelf  to  be  knocked  on  the  head  with  a dick  when  on 
land.  Forfler  fays  he  found  them  difficult  to  kill;  and  when 
provoked,  he  adds,  they  ran  at  the  Tailors  in  flocks,  and  pecked 
their  legs,  and  fpoiled  their  clothes.  Whe  n angered  too  they 
ereft  their  creds  in  a beautiful  manner.  Thefe  birds  make 
their  nefls  among  tbofe  of  the  pelican  tribe,  living  in  tolerable 
harmony  with  them  ; and  lay  feldom  more  than  one  egg, 
which  is  white,  and  larger  than  that  of  a duck.  They  are 
moflly  feen  by  thcmfelves,  feldom  mixing  with  other  pinguins, 
and  often  met  with  in  great  numbers  on  the  outer  fhores,  where 
they  have  been  bred*  They  are  frequently  fo  regardlefs  as  to 
fuffer  thcmfelves  to  be  taken  by  the  hand.  The  females  of 
this  fpecies  lay  their  eggs  in  burrows,  which  they  cafily  form 
of  themfclves  with  their  bills,  throwing  out  the  dirt  with  their 
feet.  In  thefe  boles  the  eggs  are  depofited  on  the  bare 
earth.  The  general  time  of  fitting  is  in  October ; but 
fome  of  the  fpecies,  efpccially  in  the  colder  parts,  do  not  fit 
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till  December,  or  even  January.  How  long  they  fit  is  not 
known. 

2.  The  fecond  fpecies  mentioned  by  Latham  is  the  patago- 
rtian.  (See  pi.  3.)  It  is  diftinguilhed  by  this  name  not  only 
becaufe  it  is  found  on  that  coalt,  but  alfo  becaufe  it  exceeds 
in  bulk  the  common  pinguins  as  much  as  the  natives  are  faid 
to  do  the  common  race  of  men.  It  was  fil'd  difeovered  by 
captain  Macbride,  who  brought  one  of  them  from  Falk- 
land Ifiands,  off  the  Straits  of  Magellan,  The  length  of  the 
fluffed  fkin  of  this  particular  bird  meafured  four  feet  three 
inches,  and  the  bulk  of  the  body  feemed  to  exceed  that  of  a 
fwan.  The  bill  was  four  inches  and  a half  long,  {lender, 
llraight,  bending  on  the  end  of  the  upper  mandible,  with  no 
noftrils.  The  tongue  half  the  length  of  the  bill,  and  Angu- 
larly armed  with  ftrong  {harp  fpikes  pointing  backwards.  The 
plumage  is  moll  remarkable,  the  feathers  lying  over  one  an- 
other with  the  compadlnefs  of  the  feales  of  a filh  ; their  tex- 
ture equally  extraordinary  ; the  drafts  broad  and  very  thin  ; 
the  vanes  unwebbed  ; the  head,  throat,  and  hind  part  of  the 
neck,  are  of  a deep  brown  colour  : from  each  fide  of  the  head 
to  the  middle  of  the  fore  part  of  the  neck  are  two  lines  of 
bright  yellow,  broad  above,  narrow  beneath,  and  uniting  half 
way  down ; thence  the  fame  colour  widens  towards  the 
bread,  fading  away  till  it  is  loll  in  pure  white,  of  which  co- 
lour is  the  whole  under  fide  of  the  body,  a duiky  line  dividing 
it  from  the  colour  of  the  upper  part.  The  whole  back  is  of 
a veiy  deep  afh-colour,  almoft  dufky  ; but  the  end  of  each 
feather  is  marked  with  a blue  fpot,  thofe  about  thejundlion 
of  the  wings  larger  and  paler  than  the  others.  The  wings  are 
in  this  fpecics,  as  in  all  the  others,  extremely  Abort  in  refpedl: 
to  the  fize  of  the  bird ; hang  down,  and  have  the  appearance 
of  fins,  whofe  office  they  perform  ; their  length  is  only  14 
inches  ; on  the  outfide  they  are  dufky,  and  covered  with  fcale- 
like  feathers,  or,  at  beft,  with  fuch  whofe  {hafts  are  fo  broad 
and  flat  as  fcarce  to  be  diffinguiffied  from  feales  j thofe  on  the 
ridge  of  the  wings  confiding  entirely  of  {haft ; the  larger,  or 
quill-feathers,  have  fome  very  fliort  webs.  The  tail  confifts  of 
30  brown  feathers,  or  rather  thin  diafts,  refembling  fplit 
whale-bone  ; flat  on  the  upper  fide,  concave  on  the  under, 
and  the  webs  fliort,  unconnected,  and  briltly.  From  the  knees 
to  the  end  of  the  claws  fix  inches,  covered  with  ftrong  pen- 
tangular black  feales  ; the  fore  toe  fcarce  an  inch  long,  and 
the  others  fo  remarkably  fliort  as  to  evince  the  neceffity  of 
that  ftrength  of  the  tail,  which  feems  intended  as  a fupport  to 
the  bird  in  its  ere£t  attitude,  in  the  fame  manner  as  that  of  the 
woodpecker  is  when  it  clings  to  the  fides  of  trees  : between 
the  toes  is  a ftrong  femilunar  membrane,  continued  up  even 
part  of  the  claws  ; the  middle  claw  is  near  an  inch  long,  and 
the  inner  edge  very  fliarp  and  thin  ; the  interior  toe  is  {mail, 
and  placed  very  high.  The  {kin  is  extremely  tough  and 
thick;  which,  with  the  clofenefs  of  the  feathers,  guards  it 
effectually  in  the  element  wherein  it  is  fo  converfant. 

This  fpccies,  which  was,  as  we  have  feen,  firft  met  with  in 
Falkland  Iflands,  has  fince  been  feen  in  Kerguelen’s  Land, 
New  Giorgia,  and  New  Guinea.  M.  Bougainville  caught  one, 
which  foon  became  fo  tame  as  to  follow  and  know  the  perfon 
who  had  care  of  it ; it  fed  on  flefli,  fifli,  and  bread  ; but  after 
a time  grew  lean,  pined  away,  and  died.  The  chief  food, 
when  at  larp;e,  is  thought  to  be  fifli  ; the  remains  of  which,  as 
well  as  crabs,  ftiell-fifli,  and  moJufca?,  were  found  in  the  fto- 
mach.  This  fpecies  is  the  fatteft  of  the  tribe;  and  therefore 
moft  fo  in  January,  when  they  moult.  They  are  fuppoied  to 
lay  and  fit  in  Odlober.  They  are  met  with  in  the  moft  de 
ferted  places.  Their  flefli  is  black,  though  not  very  unpalatable. 
Thi9  has  been  confidcred  as  a folitary  fpecies,  but  has  now  and 
then  been  met  with  in  confiderable  flocks.  They  are  found  in 
the  fame  places  as  the  papuan  pinguins,  and  not  unfrequcntly 
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mixed  with  them  ; but  in  general  fliow  a difpofition  of  affo- 
ciating  with  their  own  fpecies. 

3*  i he  taird  fpecics  is  denominated  papuan.  It  is  about  z'- 
feet  long,  being  a little  bigger  than  that  which  is  called  the 
Cape  pinguin.  This  fpecies  inhabits  the  ifle  of  Papos,  or  New 
Guinea  ; and  has  been  met  with  at  Falkland  lfles  and  Kergue- 
len s Land ; it  is  often  found  among  the  patagonian  pin- 
guins. 

4-  The  autarkic  pinguin  is  about  25  inches  long,  and  weighs 
about  Iii  pounds.  The  bill  is  upwards  of  z\  inches  long ; 
the  upper  parts  of  the  body  are  black,  the  under  are  gloffy 
white ; beneath  the  chin  there  is  a narrow  ftreak  of  a blackifii 
colour,  palling  backward  towards  the  hind  head,  a little  bent 
about  the  region  of  the  ears  ; the  wings  are  much  the  fame  as 
in  the  other  fpecies ; the  tail  is  cuneiform  ; the  feathers,  or 
rather  briftles,  of  which  it  is  compofed,  are  black,  and  in 
number  3 2 ; the  legs  are  of  a flefli-colour,  and  the  foies  of  the 
feet  are  black. 

“ This  fpecies  (fays  Latham)  inhabits  the  South  fea,  from 
48  degrees  to  the  antar&ic  circle  ; and  is  frequently  found  on 
the  ice  mountains  and  iflands,  on  which  it  afeends ; it  is  a 
pretty  numerous  fpecies.  Our  laft  voyagers  found  them  in 
plenty  in  the  Ifle  of  Defolation.  And  it  was  obferved,  that 
in  an  iflana  they  touched  at  not  greatly  diftant,  the  rocks  were 
almoft  covered  with  pinguins  and  fljags;  the  firft  moft  pro?- 
bably  of  this  fort.” 

5.  For  the  black-footed  pinguin,  or  diomeclea  demer/a , fee 
Diomkdea. 

6.  The  magellanic  fpecies  is  about  the  fize  of  the  antar&ic 

pinguin.  They  are  about  2 feet  and  fometimes  2J  feet  long, 
and  weigh  1 1 pounds.  The  bill  is  black,  having  a tranfverle 
band  acrofs  near  its  tip  ; the  head  and  neck  are  black,  except 
a few  markings  here  and  there ; the  upper  parts  of  the  body 
and  wings  are  of  the  fame  colour  ; the  under  parts  of  both  are 
white  from  the  breaft,  except  a narrow  band  of  black  palling 
at  a little  diftance  within  the  white  on  the  breaft,  and  down- 
wards on  each  fide,  beneath  the  wings,  quite  to  the  thighs  ; 
the  legs  are  of  a reddifli  colour,  irregularly  fpotted  on  the  thighs; 
and  the  claws  are  black.  This  fpecies,  which  is  very  numerous, 
inhabits  the  Straits  of  Magellan,  Staten  Land,  Terra  del  Fuego, 
and  Falkland  Iflands.  Far  from  being  timid,  thefe  birds  will 
often  attack  a man  and  peck  his  legs.  As  food  they  are  not 
at  all  unpalatable.  They  often  mix  with  fea-wolves  among  the 
rulhes,  burrowing  in  holes  like  a fox.  1 hey  fwirn  with  pro- 
digious fwiftnefs.  They  lay  their  eggs  in  colleftive  bodies,  re- 
forting  in  incredible  numbers  to  certain  {pots,  which  their  long 
refidence  has  freed  from  grafs,  and  to  which  were  given  the 
name  of  towns.  Penrofe  obferves,  that  they  compofed  their 
neits  of  mud,  a foot  in  height,  and  placed  as  near  one  an- 
other as  may  be.  It  is  poffible  that  they  may  have  different 
ways  of  nefting,  according  to  the  places  they  inhabit ; or  per- 
haps the  manners  of  this  may  be  blended  with  thofe  of  another. 
“ Here,  (fays  he,  i.  e.  in  the  places  they  frequent),  during 
the  breeding  feafon,  we  were  presented  with  a fight  which  con- 
veyed a moft  dreary,  and  I may  fay  awful,  idea  of  the  defer- 
tion  of  thefe  iflands  by  the  human  fpecics: — a generall  ftill- 
nefs  prevailed  in  thefe  towns  ; and  whenever  we  took  our  walks 
among  them,  in  order  to  provide  ourfelves  with  eggs,  we  were 
regarded  indeed  with  fide-long  glances,  but  we  carried  no  ter- 
ror with  us.  . , 

The  eggs  are  rather  larger  than  thofe  ot  a gooie,  and 
laid  in  pairs.  When  we  took  them  once,  and  fometimes  twice 
111  a feafon,  they  were  as  often  replaced  by  the  birds ; but  pru- 
dence would  not  permit  us  to  plunder  too  far,  left  a future  {up- 
ply  in  the  next  year’s  brood  might  be  prevented.  ’ They  lay 
fome  time  in  November,  driving  away  the  alhatroffes,  winch 
have  hatched  their  young  in  turn  beiore  them.  1 he  eggs  wee 
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thought  palatable  food,  and  were  preferved  good  for  three  or 
four  months. 

7.  The  collared  pinguin  is  very  little  lefs  than  the  papuan, 
being  18  inches  long.  The  bill,  which  is  black,  is  fimilar  to 
that  of  the  patagonian  pinguin  ; the  h ides  are  black  ; the  eye 
is  furrounded  with  a bare  lkin  of  a blood-colour,  of  an  oval 
lhape,  and  three  times  as  large  as  the  eye  itfelf;  the  head, 
throat,  hind  part  of  the  neck,  and  (ides,  back,  wings,  and 
tail,  are  all  black  j the  fore  part  of  the  neck,  bread,  belly, 
and  thighs,  are  white,  extending  round  the  neck,  where  the 
white  begins,  like  a collar,  except  that  it  does  not  quite  meet 
at  the  back  part ; the  legs  are  black. 

This  fpecics inhabits  New  Guinea.  It  was  alfo  feen  by  Dr. 
Forfter  near  Kerguelen’s  Land  ; and  again  on  two  ides  adjoin- 
ing to  the  ifland  of  South  Georgia. 

8.  For  the  red-footed  pinguin,  or  phaeton  demerfus,  fee 
Phaeton. 

9.  The  fin  all,  or,  as  Latham  calls  it,  the  little  pinguin,  is 
about  the  fize  of  a teal,  being  15  inches  long.  The  bill, 
which  is  of  a dufky  colour,  is  about  ii  long,  and  lhaped  like 
that  of  the  phaeton  demerfus : the  upper  parts  of  the  bird 
from  the  head  to  the  tail  appear  to  be  of  a cinereous  blue  co- 
lour, of  which  colour  are  the  ends  of  the  feathers  ; the  bafe  of 
them,  however,  is  brown  black,  and  the. (hafts  of  each  are  of 
the  fame  colour;  the  under  parts  from  chin  to  vent  are  white; 
the  wings  are  dufky  above  and  white  beneath  ; the  tail,  which 
is  exceedingly  fliort,  coniifts  of  16  lliff  feathers,  which  are 
icarcely  perceptible;  the  legs  are  of  a dull  red  colour;  the 
webs  are  dulky,  and  the  claws  are  black. 

This  fpecies  is  pretty  commonly  found  among  the  rocks  on 
the  fouthern  parts  of  New  Zealand,  but  they  are  moll  frequent 
at  Dulky  Bay.  They  make  deep  burrows  on  the  frdes  of  the 
hills,  in  which  they  lay  their  eggs : thefe  holes  are  fo  thick  in 
fome  parts,  that  a perfon  is  fcarcely  able  to  walk  three  or  four 
Heps  without  falling  into  one  of  them  up  to  the  knees.  The 
inhabitants  of  Queen  Charlotte’s  Sound  kill  them  with  Hicks, 
and,  after  (kinning  them,  efteem  the  fleih  as  good  food.  They 
are  known  at  New  Zealand  by  the  name  of  horora.  “ Thefe 
birds  (fays  Latham)  I have  found  to  vary  both  in  fize  and 
colour  1 fome  are  much  fmaller  than  others,  quite  black  above, 
and  meafure  only  13  inches  in  length  ; others  are  rather  larger, 
and  of  a plain  lead  colour  on  the  upper  parts,  and  the  wings 
black,  though  all  are  white,  or  nearly  fo,  beneath.  The  legs 
in  thefe  two  lafl  are  marked  with  black  at  the  ends  of  the  toes; 
and  the  claws  are  black'.” 

PINION,  in  mechanics,  an  arbor,  or  fpindle,  in  the  body 
whereof  are  feveral  notches,  which  catch  the  teeth  of  a wheel 
that  ferves  to  turn  it  round;  or  it  is  a leffer  wheel  that  plays  in 
the  teeth  of  a larger. 

PINK,  a name  given  to  a fhip  with  a very  narrow  Hern  ; 
whence  all  veffels,  however  fmall,  whole  Herns  are  falhioned  in 
this  manner,  are  called  pink  Jlerncd. 

Pink,  in  botany.  See  Dianthus. 

PINNA,  in  zoology  ; a genus  belonging  to  the  order  of 
vermes  teltacea.  See  Plate  40,  Vol.  VII.  and  the  article 
Mytxlus.  The  animal  is  a Hug.  The  (hell  is  bivalve,  fra- 
gile, and  furnifhed  with  a beard ; gapes  at  one  end  ; the  valves 
hinge  without  a tooth.  They  inhabit  the  coafls  of  Provence, 
Italy,  and  the  Indian  ocean.  The  larged  and  moft  remarkable 
fpecies  inhabits  the  Mediterranean.  It  is  blind,  as  are  all  of 
the  genus ; but  furnifhed  with  very  ftrong  calcareous  valves. 
The  cuttle-fidi  (fepia ),  an  inhabitant  of  the  fame  fea,  is  a deadly 
foe  to  this  animal : as  foon  as  the  pinna  opens  its  (hell,  he 
rufhes  upon  her  like  a lion  ; and  would  always  devour  her,  but 
for  another  animal  whom  (he  protects  within  her  (hell,  and 
from  whom  in  return  (he  receives  very  important  fervices.  It 
is  an  animal  of  the  crab  kind  (fee  Cancek),  naked  like  the 
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hermit,  and  very  quickfighted.  This  cancer  or  crab  the  pinna 
receives  into  her  covei ing,  and,  when  (he  opens  her  valves  in 
quell  of  food,  lets  him  out  to  look  for  prey.  Dui  ing  this  the 
cuttle-iifli  approaches;  the  crab  returns  with  theutimaft  fpeed 
and  anxiety  to  his  hoflefs,  who  being  thus  warned  of  the  danger 
(huts  her  doors,  and  keeps  out  the  enemy.  That  very  fagacious 
obferver  Dr.  Haffelquiff,  in  his  voyage  towards  Paledine,  be- 
held this  curious  phenomenon,  which  though  well  known  to 
the  ancients  had  e leaped  the  moderns.  Ariftotle  (flif.  lib.  j. 
c.  15.)  relates,  that  the  pinna  kept  a guard  to  watch  forjier: 
that  there  grew  ro  the  mouth  of  the  pinna  a fmall  animal,  hav- 
ing claws,  and  ferving  as  a caterer,  which  was  like  a crab,  and 
was  called  the  pinnophylax.  Pliny  (lib.  9.  51.)  fays,  the 
•fmallell  of  all  the  kinds  is  called  the  pinnoteres,  and  therefore 
liable  to  injury  ; this  has  the  prudence  to  hide  itfelf  in  the 
(hells  of  oyilers.  Again,  lib.  9.  66.  he  fays,  the  pinna  is  of 
the  genus  of  (liell-fifii  ; it  is  produced  in  muddy  waters, 
.always  ereft,  nor  ever  without  a companion,  which  fome  call 
the  pinnoteres,  others  the  pinnophylax.  This  fometimes  is  a 
fmall  fquill,  fometimes  a crab,  that  follows  the  pinna  for  the 
fake  of  food.  The  pinna,  upon  opening  its  (hell,  expofes  itfelf 
as  a prey  to  the  fmalleft  kind  of  fi (hes ; for  they  immediately 
afiault  her,  and,  growing  bolder  upon  finding  no  refiftance, 
venture  in.  The  guard  watching  its  time  gives  notice  by  a 
bite  ; upon  which  the  pinna,  clofing  its  (hell,  (huts  in,  kills, 
and  gives  part  of  whatever  happens  to  be  there  to  its  compa- 
nion. 

The  pinnae  marina?  differ  lefs  from  mufcles  in  the  fize  of  their 
(hells  than  in  the  finenefs  and  number  of  certain  brown  threads 
which  attach  them  to  the  rocks,  hold  them  in  a fixed  filuation, 
fecure  them  from  the  rolling  of  the  waves,  epecially  in  tempefts, 
and  afiift  them  in  laying  hold  of  (lime.  See  Mytilus.  Thefe 
threads,  fays  Rondelct,  are  as  fine,  compared  with  thofe  of 
mufcles,  as  the  fined  flax  is  compared  with  tow.  M.  de  Reau- 
mur fays,  that  thefe  threads  are  nearly  as  fine  and  beautiful 
as  filk  from  the  (ilk-worm,  and  hence  he  calls  them  the  filk- 
worms  of  the  fea.  Stuffs,  and  feveral  kinds  of  beautiful  manu- 
facture, are  made  of  thefe  threads  at  Palermo  ; in  many  places 
they  are  the  chief  objedl  of  (idling,  and  become  a filk  proper 
for  many  purpofes.  It  requires  a confiderable  number  of  the 
pinnae  marina?  for  one  pair  of  (lockings.  Nothing  can  equal 
the  delicacy  of  this  Angular  thread.  It  is  fo  fine,  that  a pair 
of  (lockings  made  of  it  can  be  eafily  contained  in  a fnuff-box 
of  an  ordinary  fize.  In  1^54,  a pair  of  gloves  or  (lockings 
of  tbefe  materials  was  prefented  to  pope  Benedict  XIV.  which, 
notwithftanding  their  extreme  finenefs,  fecured  the  leg  both 
from  cold  and  heat.  A robe  of  the  fame  Angular  materials 
was  the  gift  of  the  Roman  emperor  to  the  Satrap  of  Armenia. 
See  Procopius  de  Edf.  lib.  3.  c.  1.  A great  many  manufac- 
turers are  employed  in  manufacturing  thefe  threads  into  vari- 
ous (luffs  at  Palermo  and  other  places. 

The  men  who  are  employed  in  fifliing  up  the  pinna  marina 
inform  us,  that  it  is  nccel'Iary  to  break  the  tuft  of  threads.  They 
are  fifhed  up  at  Toulon,  from  the  depth  of  1 5,  20,  and  fome- 
times more  than  30,  feet,  With  an  inffrument  called  a cramp. 
This  is  a kind  of  fork  of  iron,  of  which  the  prongs  are  perpen- 
dicular with  refpedl  to  the  handle.  Each  of  them  is  about 
eight  feet  in  length,  and  there  is  a fpace  between  them  of 
about  fix  inches  ; the  length  of  the  handle  is  in  proportion  to 
the  depth  of  the  water;  the  pininx  are  feized,  feparated  from 
the  rock,  and  raifed  to  the  furface  by  means  of  this  inffrument. 
The  tuft  of  filk  blues  direftly  from  the  body  of  the  animal  j 
it  comes  from  the  (hell  at  the  place  where  it  opens,  about  four 
or  five  inches  from  the  fummit  or  point  in  the  large  pinnae. 

M.  de  Reaumur,  Mem.  dc  1' Acad,  dcs  Sciences , 1711,  page 
216,  and  1717,  page  177,  confiders  the  pinna  as  the  moft 
proper  of  all  Ihell-frlh  to  elucidate  the  formation  of  pearls.  It 
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produces  many  of  them  of  different  colours,  as  grey  or  lead- 
coloured,  red,  and  lonie  of  a blackilli  colour,  and  in  the  form  of 

a pear. 

M.  d’Argenville  diflingui flies  three  kinds  of  the  pinnae  : i ft, 
The  larje  kind,  which  are  red  within,  and  which  have  reddifh 
mother  of  pearl,  limilar  to  the  lubttance  of  the  fliell  itfelf.  There 
are  of  thole  fliell s which  weigh  near  15  pounds.  T his  is  the 
cjiura  or  the  Venetians  2d,  1 he  fma.hr  kind.  Some  of  thefe 
are  (lender,  -papyraceous,  of  the  colour  of  horn,  a little  (haded 
with  pale  red.  'xd.  The  kind  called  f>,  rna.  Thefe  are  adorned 
with  points  in  the  channels  of  their  fliell  ; but,  what  is  very 
lingular,  the  edges  of  the  lliell  are  thicker  at  the  openings  than 
at  the  joining  of  the  valves.  The  animal  which  lodges  in  the 
I'inna  marina  rarely  (hows  itfelt,  becaufe  the  valves  ate  feldom 
opened.  Its  head  is  below,  its  largelt  extremity  oppofite  ; it  is 
kept  in  the  lliell  by  four  vigorous  mufcles,  placed  at  the  extre- 
mities of  the  valves  ; the  fliell  has  no  hinges,  but  a flat  and 
blackifli  ligament,  which  is  equal  in  length  to  one-half  of  the 
'(hell.  See  Pinnoterus  and  Pearl. 

PINNACE,  a l'rtiall  veil'd  navigated  with  oars  and  fails, 
and  having  generally  two  malls,  which  are  rigged  like  thole  of 
a fchooner.  Pinnace  is  alfo  a boat  u Tally  rowed  with  eight 
oars.  See  the  article  Boat. 

PINNACLE,  in  architecture,  the  top  or  roof  of  a houfe, 
terminating  in  a point.  This  kind  of  roof  among  the  ancients 
was  appropriated  to  temples  ; their  ordinary  roofs  were  all  flat, 
or  made  in  the  platform  way. 

PINNATED  leaves,  in  botany.  See  Botany. 
PINNATIFID,  Ibid. 

PINNOTERUS,  or  Pinn-ophylax,  is  a kind  of  crab-fifh, 
furnitlied  with  very  good  eyes.  It  is  laid  to  be  the  companion 
of  the  pinna  marina.  They  live  and  lodge  together  in  the  lame 
fliell,  which  belongs  to  the  latter.  When  it  has  occafion  to  eat, 
it  opens  i 1 3 valves,  and  (ends  out  its  faithful  purveyor  to  pro- 
cure food.  If  during  their  labour  the  pinnoterus  perceives  the 
polypus,  it  immediately  returns  to  warn  its  blind  triend  of  the 
danger,  when,  by  (butting  its  valves,  it  efcapes  the  rage  of  its 
enemy  ; hut  when  the  pinnoterus  loads  itfelf  with  booty  with- 
out molefiation,  it  makes  a gentle  noile  at  the  opening  ol  the 
(hell,  and  when  admitted  the  two  friends  fea£t  on  the  Iruits  of  its 
induflrv.  See  Pinna,  8cc. 

PINT,  (pint a),  a vetlel,  or  meafure,  ufed  in  eftimating  the 
quantity  of  liquids,  and  even  fometimes  of  dry  things — Budceus 
derives  the  word  from  the  Greek  ■crivSa  ; others  from  the  Ger- 
man pint, a little  meafure  of  winejNicod  from  the  Greek  smvsiv., 
“ to  drink.’’  The  Fenglijh  pint,  is  twofold  ; the  one  for  wine- 
meafure,  the  other  for  liter  and  ale-mealure.  See  Measure.. 
PINTADA,  a fpecies  of  Pkocellaria. 

PINTLES,  certain  pints  or  hooks  fattened  upon  the  back-; 
part  of  the  rudder,  with  their  points  downwards,  in  order  to 
enter  into,  and  reft-upon,  the googings,  fixed  in  the  Item-poll,  to 
hang  the  rudder.  See  Helm. 

PIN  i OR  (Peter),  born  at  Valentia  in  Spain,  :n  the  year 
1420,  was  pbyfician  to  Alexander  VI.  whom  he  followed  to 
Rome,  where  he  praftifed  with  great  fuccefs.  He  has  lelt  be- 
hind him  two  peifonnances  of  confidcrable  merit,  1.  Aggrega- 
tor Scntaitiiiruni  Doctor  inn  de  Curalione  in  Pcj!  dent-in.  printed 
at  Rome  1409,  in  folio.  2 . Dc  jMorio  Fudo  U Occult 0 lu 
Temporibus  rjjiigenli,  8cc.  printed  at  Rome,  1^00,  in  410,  black 
letter;  a book. extremely  fcarce,  unknown  to  Luifini  and  A (true, 
and  which  traces  the-. venereal  dile-ife  to  the  year  1496.  I tu- 
tor died  at  Rome  in  i ^03,  aged  83  years. 

PI  NT  Ult  ICC  I ( ) '(Behvardino),  a celebrated  Italian 
painter,  born  at  Perulia  in  14.5T  Hc  wri3  <h  triple  of 
Peter  Perugino,  under  whom  he  became  fo  good  an  artifl,  tlt.it 
he  employed  him  on  many  occafions  as  his  allittant.  He  pi  11- 
cipally  painted  hdtory  and  grotelque;  but  he  alfo  excelled  m 
portraits,  among  which  thole  of  pope  Pius  II.  and  lnnu- 
Vcl.  VIII. 
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cent  VIII.  of  Giulia  Farnefe,  Caefar  Borgia,  and  queen  I fa  hell  a 
0/  Spain,  are  particularly  diflinguifhed.  The  moft  memorable 
performance  of  Pinturiccio  is  the  hi  (lory  of  Pius  II.  painted  in 
ten  compartments  in  the  Hiftory  of  Siena  ; in  which  undertak- 
ing, Raphael,  then  a young  man,  and  bred  under  the  lame 
mailer,  alibied  him  fo  far  as  to  (ketch  out  cartoons  of  many 
parts  of  the  compofition  The  (lory  of  hts  death  is  worth  re- 
lating, efpeciallv  as  it  illuftrates  his  eh  a rafter.  The  lall  work 
he  was  engaged  in  was  a Nativity  for  the  monaftery  of  St.  Fran- 
cis at  Siena  ; the  monks  accommodated  him  with  a chamber  to 
work  in,  which  they  cleared  of  all  the  furnituse,  except  one  old 
trunk  or  chell  that  appeared  too  rotten  to  move  ; but  Pintu- 
riccio, naturally  pofifive  and  peevith,  infilling  on  its  tein^r 
taken  away,  the  monks,  willing  to  gratify  him,  complied.  It 
was  no  fooner  ftirred  than  one  of  the  planks  hurtling,  out 
tumbled  500  pieces  of  gold,  which  had  been  fecreted  there  for 
many  years.  The  monks  were  overjoyed  at  finding  this  trea- 
fure,  and  the  painter  proportionally  mortified  at  deling  his 
chance  of  the  difeovery  by  his  indifereet  obftinacy  : ifaffefted 
his  fpirits  fo  much  that  .he  furvived  but  a few  mdnths,  and  it 
was  generallv  confidered  as  the  caufe  of  his  death. 

PiNUS,  the  Pxne-trf.e;  a genus  of  the  monaclelphia  or- 
der, belonging  to  the  monuecia  clafs  of  plants.  The  pine-tree 
was  well  known  to  the  ancients,  and  has  been  deferibed  and 
celebrated  both  by  their  philofophers  and  poets.-  Pliny  enume- 
rates no  lefs  than  fix  fpecies  of  trees  of  this  genus  ; and  it  is 
mentioned  by  Virgil  both.iri  his  Eclogues,  his  Georgies,  and  his 
iEneid ; by  Horace  in  his  GJes ; by  Ovrd  in  his  Metanior- 
phofes  ; by  Statius  ; and  by  .Catullus,  &rc.  Macrobius  relates 
a plealant  anecdote  concerning  the  cones  of  pine-trees,  which 
in  common  language  were  called  pork  a pine  a,  “ pineapples." 
There  lived  in  the  Auguftan  age  one  Vatinius,  who  by  fome  means 
had  irritated  the  Roman  people  fo  much  that  they  pelted  him 
with  Hones.  When  he  entertained  them  with  gladiators,  to.fave 
himlelf  . from  Vuch  treatment  for  the  future,  he  procured  an 
edift  from  the  asdiles,  that  no  perfon  lliould  throw  any  thing 
but  apples  in  the  amphitheatre.  It  accidentally  happened  that 
at  this  time  Cafcellius,  eminent  for  his  wit  ns  well  as  knowledge 
of  the.  law,  was  confulted  on  the  quetliori,  whether  a pine-apple 
(the  cone  of  the  pine)  was  legally  included  in  the  term  pornum, 
“ an  apple  r"  It  is  an  apple  ((aid  he)  if  you  intend  to  iling 
it  at  Vatinius.  ( Saturn . lib.  2.  cap.  6.)  A decifion  by  whi<  h 
the  edift  in  his  favour  did  not  much  mend  his  lituation  : for 
Martial  reprefents  it  dangerous  to  come  under  this  tree,  becaufe' 
the  cones  in  his  time  were  of  fo  great  a tize.  and  weight,  pio- 
bahly  enlarged  by  cultivation  for  ages. 

Nnces  Pineav 

Pomn  fnnns  Cybeles  : proem  bPc  d/jeede^  viator,  . 

Ne  cad  at  in  mijerum  vojlra • ruiua  caput. 

Lib.  i j.  Fp.  apj.  : 

There  are  generally  reckoned  14  fpecies  of  this  genus  ; of 
which  the  moll  remarkable  are  thele  following  : 

1.  The pinea,  piiienfter,  or  wild  pine,  grows  naturally  on  the 
mountains  in  Italy  and  the  fouth  of  France.  It  grow?  to  the  lize 
of  a large  tree  ; the  branches  extend  to  a confidcrable  dif lance  ; 
and  while  the  trees  ar$  young,  they  are  fully  gambled  with 
leaver-,  efpecially  where  they  are  nut  fo  dole  a?  to  exclude  the. 
air  from  thofe  within  ; but  vs  they  advance  in  age,  the  branches 
appear  naked,  and  all  thofe  which  arc  fituated  below  become 
unfirhtly  in  a few  years  ; for  which  realbn  tirey  are  now  much 
lefs  ih.efieem  than  formerly. 

2.  The  pintis  pinea,  or  ft  one  pine,  is  a tall  ever  green  tree,, 
native  of  July  am]  Spain.  It  delights  in  a Candy  ifcam,  though 
like  moll  others  it  will  grow  well  in  alniolkany  land.  Kelpeft- 
itig  the  yles  of  this  fpecies,  H anbury  tells  us  that  “ the  kernels 
are  eatable,  and  by  many  preferred  to  almonds.  In  Italy  tiry 
are  ferved  up  at  table  in  their  d.lTcUs. —They  are  exceeding 
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whulefome,  being  good  for  coughs,  colds,  confumptions,  &rc.  on 
which  account  only  this  tree  deferves  to  he  propagated."  Han- 
bury  continues  : “ It  may  be  very  proper  here  to  take  notice  of 
a very  great  and  dangerous  miftake  Mr.  Miller  has  committed, 
by  laying,  under  this  article  of  Hone-pine,  that  feeds  kept  in 
the  cones  will  be  good  and  grow  if  they  are  Town  ten  or  twelve 
years  after  the  cones  have  been  gathered  from  the  trees:  where' 
as  the  feeds  of  this  fort,  whether  kept  in  the  cones  or  taken 
out,  are  never  good  after  the  firft  year  ; and  though  fometimes 
a few  plants  will  come  up  from  the  leeds  that  are  kept  in  the 
cones  for  two  years  before,  yet  this  is  but  feldom  ; neither  mud 
a tenth  part  of  a crop  be  expected.  This  caution  is  the  more 
necelfary,  as  feveral  gentlemen  who  had  cones,  upon  reading 
Mr.  Miller’s  book,  and  finding  the  feeds  would  take  no  damage 
when  kept  there,  deferred  the  work  for  a feafon  or  two,  when 
they  thought  they  fhould  have  more  conveniency  either  of  men 

• or  ground  for  their  purpofe,  and  were  afterwards  wholly  difap- 
pointed,  no  plants  appearing,  the  feeds  being  by  that  time  fpoil- 
ed  and  worth  nothing.” 

3.  The  rubra , commonly  called  the  Scots  fir  or  pine.  It  is 
common  throughout  Scotland,  whence  its  name-,  though  it  is 
alfo  found  in  moft  of  the  other  countries  of  Europe.  M.  du 
Hamel,  of  the  Royal  Academy  of  Sciences,  mentions  his  hav- 
ing received  fome  feeds  of  it  from  St.  Domingo  in  the  "Weft 
Indies  ; and  thence  concludes,  that  it  grows  indifferently  in  the 
temperate,  frigid,  and  torrid  zones.  The  wood  of  this  tree  is 
the  red  or  yellow  deal,  which  is  the  moft  durable  of  any  of  the 

• kinds  yet  known.  The  leaves  of  this  tree  are  much  lhorter  and 
broader  than  thofe  of  the  former  fort,  of  a greyifli  colour,  grow- 
ing two  out  of  one  flieath  ; the  cones  are  fmall,  pyramidal,  and 
end  in  narrow  points  ; thpy  are  of  a light  colour,  and  the  feeds 
are  fmall. 

4 The  pintis picra,  or  yew-leaved  fir,  is  a tall  ever-green,  and 
a native  of  Scotland,  Sweden,  and  Germany.  This  fpecies  in- 
cludes the  filver  fir  and  the  balm  of  Gilead  fir.  The  firft  of  thefe 
is  a noble  upright  tree.  Mr.  Marftiam  fays,  “ The  talleft  trees 
I have  feen  were  fpruce  and  filver  firs  in  the  valleys  in  Switzer- 
land. I faw  feveral  firs  in  the  dock-yards  in  Venice  40  yards 
long  ; and  one  of  39  yards  was  iS  inches  diameter  at  the  fmall 
end.  I was  told  they  came  from  Switzerland.” 

The  branches  are  not  very  numerous,  and  the  bark  is  fmooth 
and  delicate.  The  leaves  grow  fingly  on  the  branches,  and  their 
ends  are  ilightly  indented.  Their  upper  lurface  is  of  a fine 
ftrong  green  colour,  and  their  under  lias  an  ornament  of  two 
white  lines  running  lengthwile  on  each  fide  the  midrib;  on 
account  of  which  filvcry  look  this  fort  is  called  ihefilver fir. 
The  cones  are  large,  and  grow  eredt ; and,  when  the  warm 
weather  comes  on,  4 hey  loon  filed  their  feeds;  which  fiiould  be 
a caution  to  all  who  wifti  to.raife  this  plant,  to  gather  the 
cones  before  that  happens. 

The  balm  of  Gilead  fir  has  of  all  the  forts  been  moft  coveted, 
•en  account  of  the  great  fragrance  of  its  leaves  ; though  this  is 
not  its  only  good  property  : for  it  is  a very  beautiful  tree,  natu- 
rally of  an  upright* growth,  and  the  branches  are  fo  ornamented 
with  their  balmy  leaves,  as  to  exceed  any  of  the  other  forts  in 
beauty.  The  leaves,  which  are  very  clofely  let  ori  the  branches, 
.are  broad  ; and  their  ends  are  indented.  Their  upper  lurface, 
when  healthy,  is  of  a fine  dark  green  colour,  and  their  under 
hjs  white  lines  on  each  fide  the  mid-rib  lengthwile,  nearly  like 
thofe  of  the  filver  fir.  Thefe  leaves  when  bruifed  are  very  finely 
Jcented ; and  the  buds,  which  (well  in  the  autumn  for  the 
next  year’s  llioot,  are  very  ornamental  all  winter,  being  turgid, 
and  of  a fins  brown  colour  : and  from  thefe  all’o  exudes  a kind 
of  fine  turpentine,  of  the  fame  kind  of  (though  heightened) 
fragrancy.  The  tree  being  wounded  in  any  part,  emits  plenty 
of  this  turpentine  ; and  Hanbury  fays,  “ it  is  fuppofed  by 
many  to  be  the  fort  from  whence  the  balm  of  Gilead  is  taken, 
which  occafiohs  this  tree  being  fo  called.  But  this  is  a miftake; 


for  the  true  balm  of  Gilead  is  taken  from  a kind  of  terebintlius  j 
though  I am  informed,  that  what  has  been  colledted  from  this 
tree  has  been  fent  over  to  England  from  America  (where  it 
grows  naturally),  and  often  fold  in  the  Ihops  for  the  true 
fort.” 

The  filver  fir  is  very  hardy,  and  will  grow  in  any  foil  or  fix- 
ation, but  always  makes  the  greateft  progrefs  in  rich  loamy 
earth.  The  halm  of  Gilead  fir  muft  be  planted  in  deep,  rich, 
good  earth  ; nor  will  it  live  long  in  any  other.  The  foil  may- 
be a black  mould,  or  of  a handy  nature,  if  it  be  deep  enough, 
and  if  the  roots  have  room  enough  to  ftrike  freely. 

5.  The  pinus  ahirs,  or  European  fpruce  fir,  a native  of  the 

northern  parts  of  Europe  and  Afia,  includes  the  Norway  fpruce 
and  long-coned  Cornilh  fir.  The  former  of  thefe  is  a tree  of 
as  much  beauty  while  growing  as  its  timber  is  valuable  when 
propagated  on  that  account.  Its  growth  is  naturally  like  the 
filver,  upright  : and  the  height  it  will  afpire  to  may  be  eafily 
conceived,  when  we  fay  that  the  white  deal,  fo  much  coveted 
by  the  joiners,  &c.  is  the  wood  of  this  tree;  and  it  rnav  per-  > 
haps  fatisfy  the  curious  reader  to  know,  that  from  this  fir  pitch 
is  drawn.  The  leaves  are  of  a dark-green  colour  ; they  ltand 
fingly  on  the  branches,  but  the  younger  (hoots  are  very  clofely 
garnifiicd  with  them.  They  are  very  narrow  ; their  ends  are 
pointed  ; and  they  are  polTelTed  of  fuch  beauties  as  to  excite 
admiration.  The  cones  are  eight  or  ten  inches  long,  and  hang 
downwards.  4 

The  better  the  foil  is,  the  fafter  will  the  fpruce  fir  grow, 
though  it  will  thrive  very  well  in  moft  of  our  Englifh  lands. 
In  ftrong  loamy  earth  it  makes  a furprifmg  progrefs;  and  it 
delights  in  fre(h  land  of  all  forts,  which  never  has  been  worn 
out  by  ploughing,  &c.  though  it  be  ever  fo  poor.  The  long- 
coned  C'ornifti  fir  differs  fcarcely  in  any  refpeft  from  the  Nor- 
way fpruce,  except  that  the  leaves  and  tlje  cones  are  larger. 

6.  The  pinus  Canaclenfis,  American  or  Newfoundland  fpruce 
fir,  a native  of  Canada,  Pennfylvania,  and  other  parts  of  North 
America,  includes  three  varieties.  The  white  Newfoundland 
fpruce,  the  red  Newfoundland  fpruce,  and  the  black  Newfound- 
land fpruce.  Thefe,  however,  differ  fo  little,  that  one  deferip- 
tion  is  common  to  them  all.  They  are  of  a genteel  upright 
growth,  though  they  do  not  (hoot  fo  freely,  or  grow  fo  fall 
with  us  as  the  Norway  fpruce.  The  leaves  are  of  the  fame 
green,  and  garnifh  the  branches  in  the  fame  beautiful  manner 
as  thofe  of  that  fpecies  ; only  they  are  narrower,  (horter,  and 
(land  clol'er.  The  greateft  difference  is  obfervable  in  the  ernes  ; 
for  thefe  are  no  more  than  about  an  inch  in  length,  and  the 
feales  are  clofely  placed.  In  the  cones,  indeed,  confifts  the 
difference  of  thefe  three  forts  : thofe  of  the  white  fpecies  are  of 
a very  light  brown  colour;  thofe  of  the  red  fpecies  more  of  a 
nut  brown  or  reddilh  colour  ; and  thofe  of  the  black  fpecies  of 
a dark  or  blackifli  colour.  Befides  this,  therj  is  fcarcely  any 
material  difference ; though  it  is  obfervable,  that  this  t iding 
variation  feems  to  be  pretty  conftarit  in  the  plants  railed  from 
the  like  feeds.  Thefe  forts  will  often  flower,  and  produce  cones 
when  only  about  five  or  fix  feet  high  ; and  indeed  look  then  very 
beautiful  : hut  this  is  a fign  of  weaknefs  in  the  plant,  which  it 
does  not  often  fairly  get  over. 

7.  The  pinus  balfamea,' or  hemlock-fir,  a native  of  Virginia 

and  Canada,  poftetles  as  little  beauty  as  any  of  the  fir  tribe  ; 
though,  being  rather  fcarce  in  proportion,  it  is  deemed  valu- 
able. It  is  called  by  fome  the  yeva  leaved  fir , from  the  re- 
femblance  of  the  leaves  to  thofe  of  the  yew-tree.  It  is  a tree 
of  low  growth,  with  hut  few  branches;  and  thefe  are  long  and 
(lender,  and  fpread  abroad  without  order.  f he  leaves  do  not 
garnifh  the  branches  fo  plentifully  as  thole  of  any  other  fort  of 
fir.  The  cones  are  very  Imnll  and  rounded  ; they  are  about  half 
an  inch  long;  and  the  feales  are  loofely  arranged.  \\ e receive 

thefe  cones  from  America,  by  which  we  raifethe  plants;  though 
this  caution  fhould  be  given  to  the  planter,  that  this  tree  is  fund 
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of  mol  ft  rich  ground,  and  in  fuch  a kind  of  foil  will  make  the 
greateft  progrefs. 

8.  The  pinus  orientalis,  or  oriental  fir,  a native  of  the  Eaft,  is 
a low  but  elegant  tree.  The  leaves  are  very  fhort,  and  nearly 
fquare.  The  truit  is  exceeding  1 mall,  and  hangs  downward  ; 
and  the  whole  tree  makes  an  agreeable  variety  with  the  other 
kinds. 

i).  The /f/uAvr,  lord  Weymouth's  pine,  or  North  American 
white  pine.  This  grows  fometimes  to  the  height  of  ioo  feet 
and  upwards,  and  is  highly  valued  on  account  of  its  beauty. 
The  bark  of  the  tree  is  very  fmooth  and  delicate,  efpecially  when 
young;  the  leaves  are  long  and  (lender,  five  growing  out  of  one 
(heath  ; the  branches  are  pretty  clolely  garniftied  with  them,  and 
thus  make  a tine  appearance.  The  cones  are  long,  (lender,  and 
very  loofe,  opening  with  the  firft  warmth  of  the  fpring ; fo  that, 
if  they  are  not  gathered  in  winter,  the  feales  open  and  let  out  the 
feeds.  The  wood  of  this  fort  is  efteemed  for  making  malts  fof 
(hips.  In  queen  Anne’s  time  there  was  a law  made  for  the 
prefervation  of  thefe  trees,  and  for  the  encouragement  of  their 
growth  in  America.  Within  thefe  laft  50  years  they  have  been 
propagated  in  Britain  in  confiderable  plenty. 

With  refpeCt  to  the  culture  of  this  fpecies,  Mr.  Hanbury, 
after  fome  more  general  directions,  continues  thus:  “ I have 
known  gentlemen,  who,  in  attempting  to  raife  thefe  trees,  have 
feen  the  young  plants  go  off  without  perceiving  the  caufe;  and, 
the  more  watering  and  pains  they  have  taken,  have  found  the 
plants  perfitt  in  tins  way  more  and  more,  to  their  great  mortifi- 
cation and  alionilhment.  In  the  fpring  following  thefe  plants 
(liouid  be  pricked  out  in  beds  half  a foot  afunder  each  way;  and 
here  they  may  ftanl  two  years,  when  they  may  he  either  finally 
planted  out,  or  removed  into  the  mirfery,  at  the  diltance  of  one 
foot  alunder,  and  two  feet  in  the  rows!  If  cafe  has  been 
taken  of  them  in  the  mirfery,  they  may  be  removed  at  a confi- 
derable  height  with  great  all’urance  of  fuccefs ; for  it  is  much 
eafier  to  make  this  pine  grow  than  any  of  the  other  forts:  fo 
that,  where  they  are  wanted  for  ornament  in  parks,  open  places, 
&c.  a fii  >w  of  them  may  be  made  in  a little  time. 

“ The  foil  the  Weymouth  pine  delights  in  moft  is  a fandy 
loam  ; but  it  likes  other  foils  of  an  inferior  nature:  and  although 
it  is  not  generally  to  be  planted  on  all  lands  like  the  Scotch  fir, 
yet  I have  feen  it  luxuriant  and  healthy,  making  ftrong  (hoots, 
on  blue  and  red  clays,  and  other  forts  of  Itrong  ground.  On  tlony 
and  llaty  ground,  likewife,  I have  feen  fome  very  fine  trees  ; fo 
that,  I believe,  whoever  is  defirous  of  having  plantations  of  this 
pine  need  not  be  curious  in  the  choice  of  his  ground.” 

10.  The  pi  mis  tada,  or  fwamp-pine,  is  a tall  evergreen  tree, 
a native  of  the  fwamps  of  Virginia  and  Canada.  There  arc  fe- 
veral  varieties  of  this  genus  which  Hanbury  enumerates  and  de- 
feribes : fuch  as,  ill:,  The  three-leaved  American  fwamp-pine. 
2d,  The  two-leaved  American  pine.  3d,  The  yellow  American 
pine,  the  yellow  tough  pine,  and  the  tough  pine  of  the  plains  ; 
among  which  there  is  but  little  variety.  4th,  The  baflard  pine, 
^th,  The  frankincenfe  pine.  And  6th,  The  dwarf  pine. 

“ There  are  many  (continues  our  author)  other  forts  of 
American  pines,  which  we  receive  from  thence  with  the  like 
cant  names  of  thofe  of  the  above,  which  I have  chofen  to  re- 
tain, as  they  will  probably  bfc  continued  to  be  lent  over;  and 
that  the  gardener  receiving  them  as  fuch  may  belt  know  what 
to  do  with  them.  In  many  of  thofe  forts  I lee  at  preferit  no 
material  difference;  fo  am  induced  to  think  they  are  the  fame, 
fent  over  with  ditferent  names.  Some  of  the  forts  above  men- 
tioned differ  in  very  few  refpeCIs  ; but  I have  cholen  to  men- 
tion them,  as  a perfon  may  be  fupplied  with  the  feeds  from 
Pennfylvania,  Jerfey,  Virginia,  Carolina,  Sec.  where  they  all 
grow  naturally  : afu!  having  once  obtained  the  feeds,  and  from 
them  plants,  they  will  become  plraftng  objeCls  of  his  niccft  ob- 
feivations.” 


2 7 ] 

1 r . The  pin  nr  ccdrus,  ranked  by  Tournefort  and  others  under 
larix,  (anions  for  its  duration,  is  that  popularly  called  by  us 
the  cedar  of  Lebanon,  by  the  ancients  ccdrus  magna  or  the  great 
cedar  ; alio  cedrclate , xeMtXan;,  and  fometimes  the  Phoenician 
01  Syrian  cedar,  from  the  country  where  ir  grows  in  its  greateft. 
perfection.  It  is  a coniferous  evergreen,  of  the  bigger  fort, 
bearing  large  roundifh  cones  of  fmooth  feales,  ftandmg  crcSt, 
the  leaves  being  fmall,  narrow,  and  thick  fet.  They  fomstime* 
counterfeit  cedar,  by  dyeing  wood  of  a reddifti  hue:  but  the  fmell 
difeovers  the  cheat,  that  of  true  cedar  being  very  aromatic.  Ia 
fome  places,  the  wood  of  the  cajou  -lree  pailes  under  the  name  of 
cedar,  on  account  of  its  reddilh  colour  and  its  aromatic  fmell, 
which  fome.vhat  referable  that  of  fantal.  Cedar  wood  is  re- 
puted al molt  immortal  and  incorruptible  ; a prerogative  which 
it  owes  chiefly  to  its  bitter  tafle,  which  the  worms  cannot  en- 
dure. For  this  reafon  it  was  that  the  ancients  uled  cedar  tablets 
to  write  upon,  efpecially  for  things  of  importance,  as  appears 
from  that  expreftion  of  Perfius,  Et  ccdra  digna  loculus.  A juice 
was  alfo  drawn  from  cedar,  with  which  they  fmeared  ttfeir 
books  and  writings,  or  other  matters,  to  preferve  the/i  from  rot- 
ting; which  is  alluded  toby  Horace:  by  means  of  which  it  was,  that 
Numa’s  books,  written  on  papyrus,  were  prelerved  entire  to  the 
year  5 as  we  are  informed  by  Pliny. 

Solomon’s  temple,  as  well  as  his  palace,  were  both  of  this 
wood.  That  prince  gave  king  Hiram  feveral  cities  for  the 
cedars  he  had  furnifhed  him  on  thefe  occasions.  Cortes  is  faid 
to  have  ere&ed  a palace  at  Mexico,  in  which  were  7000  beams 
of  cedar,  molt  of  them  120  feet  long,  and  twelve  in  cir- 
cumference, as  we  are  informed  by  Herrera.  Some  tell  us  of  a 
cedar  felled  in  Cyprus  130  feet  long,  and  iS  in  diameter.  It 
was  ufed  for  the  main-maft,  in  the  galley- of  king  Demetriu... 
Le  Bruyn  affures  us,  that  the  two  biggeft  he  law  on  mount 
Lebanon  meafured,  one  of  them  r,y  palm*,  and  the  other  47, 
in  circumference.  In  the  temple  of  Apollo  atUcica,  there  Were 
cedar  trees  near  2000  years  old,  which  yet  were  nothing  to  that 
beam  in  an'  oratory  of  Diana  at  Seguntum  in  Spain,  faid  to 
have  been  brought  thither  200  years  before  the  deftruftion  of 
Troy.  Cedar  is  of  fo  dry  a nature,  that  it  will  not  endure  to 
be  fattened  with  iron  nails,  from  which  it  ufually  (brinks;'  lb 
that  they  commonly  fallen  it  with'pins  of  the  fame  wood. 

“ Tne  ftatue  (fiys  Hanbury)  or  the  great  goddefs  at  Ephe- 
fus  was  made  of  this  material ; and,  if  this  tree  abounded  with 
us  in  great  plenty,  it  might  have  a principal  (hare  in  our  nroft 
fuperb  edifices.  The  effluvia  conltantly  emitted  from  its  wood 
are  faid  to  purify  the  air,  and  make  rooms  wholefome.  Chapels 
and  places' fet  apart  for  religious  duties  being  wainfeoted  with 
this  wood,  infpire  the  worfliippers  with  a more  folemn  awe. 
It  is  not  obnoxious  to  worms  ; and  emits  an  oil  which  will  pre- 
ferve cloth  or  books  from  worms  or  corruption.  The  law  dud 
will  preferve  human  bodies  from  putrefaction ; and  is  therefore 
faid  to  be  plentifully  ufed  in  the  riles  of  embalming,  where  prac- 
tifed." 

It  is  remarkable  that  this  tree  is  not  to  be  found  as  a native 
in  any  other  part  of  the  world  than  mount  Libanus,  as  far  as 
hath  yet  been  dilcovered.  What  we  tjnd  mentioned  in  Scripture' 
of  the  loftv  cedars  can  be  nowile  applicable  to  the  common 
growth  of  this  tree;  fince,  from  the  experience  we  have  of  thole 
now  growing  in  England,  as  alfo  from  the.tefiim  -ny  of  feveral 
travellers  who  have  vifitcd  thofe  few  remaining  trees  on  mount 
Libanus,  they  are  not  inclined  to  grow  very  lolty,  but  on  the 
contrarv  extend  their  branches  very  far  ; with  which  the  allufion 
made  by  the  ITalmift  agrees  very  well,  when  he  is  deferibing 
the  Hourifhing  Hate  of  a people,  and  lays,  “ They  ft  tall  fpread 
their  branches  like  the  cedar-tree." 

Rauwolf,  in  his  Travels,  fays,  there  were  not  at  that  time 
(i.  c.  anno  1574)  upon  mount  Libanus  more  than  26  trees  re- 
maiuino,  24  of  which  flood  in  2 circle;  and  the  other  two, 
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which  flood  at  a frhall  diflanee,  had  their  branches  al>oft  con-  excells  for  mails  for  (hips,  or  beams  for  houfes,  doors,  windows 
fumed  with  age  ; nor  could. lie  line!  any  younger  tree  coming  up  &c.  particularly  as  it  is  laid  to  refilt  the  worm, 
to  (ucceed  tnem,-  though  he  looked  about  diligently  for  fome.  “ In  Switzerland*  their  houfes  are  covered  with  boards  of 
Thefe  trees  (he  lays  ) were  growing  at  the  foot  of  a linall  hill,  this  wood  cut  out  a foot  fquare ; and,  as  it  emits  a refinous 
on  the  top  of  the  mountains,  and  amongft  the  liiow.  Thefe  fubftance,  it  fo  diflul’es  itfelf  into  every  joint  and  crevice,  and 
having  very  large  branches,  commonly  bend  the  tree  to  one  becomes  fo  compact  and  clofe,  as  well  as  lb  hardened  by  the  air, 
ti  le,  but  are  ex; ended  to  a great  length,  and  in  lo  delicate  and  as  to  render  the  covering  proof  againlt  all  weather.  But  as 
plealant  order,  as  if  they  were  trimmed  and  made  even  with  (uch  covering  for  houles  would  caule  great  devaltation  in  cafe  of 
great  diligence;  by  which  they  are  eafily  diftingnilhed,  at  a fire,  the  buildings  are  Confined  to  a limited  dillance  by  an  order 
great  difiance,  from  fir-trees.  The  leaves  (continues  he)  are  of  police  from  the  raagiftrates.  The  wood,  when  firft  laid  on 
very  like  to  thole  of  the  larch-tree,  growing  clofe  together  in  the  houfes.  is  faid  to  be  very  white;  but  this  colour  in  two  or 
little  branches  upon  (mall  brown  (hoots.  three  years  is  changed,  by  means  of  the  fun  and  refin,  to  a black, 

Mnundrel,  in  his  Travels,  fays,  there  were  but  16  large  trees  which  appears  like  a Imooth  (fining  vartiilh-.” 
remaining  when  he  e dited  the  mountain,  fome  of  which  were  of  Of  the  common  larch  there  are  tcveral  varieties.  The  flowers 
a prodigious,  bulk,  but  that  there  were  many  more  young  ones  which  the  commonelt  fort  exhibits  early  in  the  I'pringareof ade- 
of  a fmaller  fize  : he  meafured  one  of  the  largefi,  and  found  it  licate  red  colour;  another  fort  produces  white  flowers  at -the  fame 
to  be  iz  yards  lix  inches  in  girth,  and  yet  found,  and  37  yards  feafon,  and  thefe  have  a delightful  efl’eht  among  thefe  of  the  red 
in  the  fpread  of  its  boughs.  At  about  five  or  fix  yards  from  the  fort;  whillt  another,  called  the  black  Newfoundland  larix 
ground  it  was  divided  into  five  limbs,  each  of  which  was  equal  increates  the  variety,  though  by  an  afpebt  little  differing  from 
to  a great  tree.  What  Maundrel  hath  related  was  confirmed  by  the  others.  There  are  alio  larches  with  greenilh  flowers,  pale 
a gentleman  who  was  there  in  the  year  1720,  with  this  dif-  red.  See.  ail  of  which  are  accidental  varieties  from  feeds.  Thele 
ference  only,  viz  in  the  dim'enlions  of  the  branches  of  the  largefi  varieties  are  eafdv  dittinguiflied,  even  when  out  of  blow  : the 
tree,  which  he  meafured,  and  found  to  be  22  yards  diameter,  young  (hoots  of  the  white-flowering  larch  are  of  the  lighted 
Now,  whether  Mr.  Maundrel  meant  3 7 yards  in  circumference  green,  and  the  cones  when  ripe  are  nearly  white.  The  red 
of  the  fpreading  branches,  or  the  diameter  of  them,  cannot  be  flowering  larch  has  its  (hoots  of  a reddifh  call,  and  the  cones  are 
determined  by  his  words;  yet  either  of  them  well  agrees  with  of  a brown  colour  ; whilfi  the  cones  and  (hoots  of  the  black 
this  1 aft  account.  Newfoundland  larch  are  in  the  fame  manner  proportionally 

12.  There  is  another  fpecies,  viz.  the  larch-tree,  which  the  tinged.  The  cones,  which  are  a very  great  ornament  to  feveral 

old  bot  an  ills  ranked  under  larix,  with  deciduous  leaves,  and  forts  of  the  pines,  are  very  little  to  thefe.  Their  chief  beauty 

oval  obtufe  cones.  It  grows  naturally  upon  the  Alps  and  confifts  in  the  manner  of  their  growth,  the  nature  and  beauty 

Apennines,  and  of  late  has  been  very  much  propagated  in  Bri-  of  their  pencilled  leaves  and  fair  flowers;  for  the  cones  that 

tain.  It  is  of  quick  growth,  and  the  trunk  riles  to  50  feet  or  1 ucceed  them  are  fmal],  of  a whitifh,  a reddilh,  ora  blackifti 
more;  the  branches  are  (lender,  their  ends  generally  hanging  brown  colour,  and  make  no  figure. 

downward,  and  are  garni  (lied  with  long  narrow  leaves'which  'I  he  pimis  cedrus  and  pinus  larix  arejaropagated  bv  fowin^  in 
arife  in  clutters  from  one  point,  fpreading  open  above  like  the  March  on  a bed  of  light  earth  expofed  to  the  morning  fun.  The 
hairs  of  a painter’s  brulh  : they  are  of  a light  green,  am)  fall  feed  mull  be  covered  half  an  inch  thick  with  fine  light  earth, 
away  in  autumn.  In  the  month  of  April  the  male  flowers  'ap-  and  the  beds' watered  at  times  when  the  weather  is  dry.  In 
pear,  which  are  .dilpofed  In  f„rm  of  lmall  cones  ; the  female  about  fix  weeks  the  plants  will  appear ; they  mull  at  this  time 
flowers  ace  collected  into  oval  obtufe  cones,  which  in  fome  fpecies  be  carefully  guarded  from  the  birds,  (haded  from  the  fun  and 
have  bright  purple  tops,  and  in  oth.rs  thev  are  white:  thefe  winds,  and  kept  very  clear  of  weeds.  In  the  latter  end  of  April 
differences  are  accidental;  the  cones  are  about  an  inch  long,  the  following  year,  they  may  be  removed  into  beds  of  freftf  earth, 
obtufe  at  their  points;  tha  feales  are  fmooth,  and  lie  over  each  placing  them  at  ten  inches  dillance  every  way.  They  are  to  he 
other:  under  each  fcale  there  are  generally  lodged  two  feeds,  kept  here  two  years,  and  fuch  otthenr  as  feern  to  bend  inuft  be 
which  have  wings.  There  are  two  other  varieties  of  this  tree/one  tied  up  to  a flake  to  keep  them  upright  They  may  afterwards 
of  which  is  a native  of  America,  and  the  other  of  Siberia.  The  be  planted  in  the  places  where  they  are  to  remain.  They  thrive 
cones  of  the  American  kind  which  have  been  brought  to  well  on  the  tides  ot  barren  hills,  and  make  a very  pretty  figure 
Britain  feem  in  general  to  be  larger  than  thole  of  the  com-  there. 

mon  fort.  Ilefpedling  the  ufes  of  this  tree,  Dr.  Pallas,  in  fiiis.  Flora 

“ Many  encomiums  ((ays  Hanbury  when  (peaking  of  this  R jjica,  informs  us,  that  if  it  is  burnt,  and  the  wood  conlumed, 
fpecies-)  have  been  bellowed  on  the  timber  of  the  larch  : and  we  the  internal  part  ot  the  wood  dittills  copioully  a drying  reddilh 
find  lucb  a favourable  account  of  it  in  ancient  authors,  as  (hould  gum,  a little  le(s  glutinous  than  gum  arabic,  fomevvhat  of  a 
induce  us  to  think  it  would  be  proper  for  almoli  any  ufc.  Evelyn  refinous  talie,  but  wholly  loluble  in  water.  At  the  in  (ligation, 
recites  a ltory  of  Wit  fen,  a Dutch  writer,  that  a (hip  built  ot  of  M.  Kinder,  this  guni  has  lately  been  fold  in  the  llulfian  (hops, 
this  timber  and  cy pi efs  had  been  found  in  the  Numidian  fea,  under  the  name  of  gummi  Qrarburgajis,  but  which  our  author 
twelve  fathoms  under  water,  found  and  entire,  and  reduced  to  thinks  (hould  be  called  gummi  uralievjc  or  lands.  It  is  eaten  by 
loch  a hardriefs  as  to  refilt  the  (harped  tool,  after  it  had  lain  the  Woguli  as  a dainty,  and  is  faid  to  be  nutritious  and  anti- 
t ibmcrged  above  1400  years.  Certain  it  is  this  is  an  excellent  fcorbutie.  borne  manna  was  gathered  from  the  green  leaves,. 
Wood  lor  (hip  and  boufe-buil  ling.  At  Venice  this  wood  is  Ire-  but  it  could  never  be  condenled.  The  lluflians  ulo  the  boleti  s 
queinlv  uled  in  building  their  houfes-,  as  well  as  in  Switzerland,  laricinus  as  an  emetic  in  intermittents,  and  to  check  the  lei* 
where  theic  trees  abound  : fo  that,  without  all 'doubt,  the  larch  corrhcca.  At  Balchir  and  Siberia  the  inhabitants  (prink  le  il  e 

■*  “ Between  Bex  and  Eevieuj;  (lays  Coxe  in  his  Travels  in  Switzerland) I obferved  the  larch  in  great  plenty.  Painters, 
from  the  time  ot  1 liny  to  that  of  llapli  ml,  trulled  tlreir  works  to  this  wood,  which  the  Roman  natural'll!  liyles  itumuei^de  lignum. 
The  wood  is  reckoned  excellent  lor  all  works  which  are  to  lie  under  water:  and  l lie  borderers  on  the  lake  of  Geneva  prefer  it  for 
building  their  vellels.  In  their,  parts  1 law  molt  beautiful  woods  ofchefnut.  Haller  favs  that  they  extend  fome  leagues:  he  alto 
in' arms  us,  that  they  are  found  in  other  parts  of  Switzerland,  and  even  in  de/ert  places  in  fome  of  the  tranl'alpine  parts.  Acci- 
dent mull  have  brought  them  thither,  us  it  appears  from  Pliny  that  thefe  trees  were  firft  introduced  into  Europe  from  Sardist," 
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dry  powder  on  the  wounds  of  oxen  and  horfes,  as  a detergent 
and  anthelmintic.  The  nuts  of  the  pinus  cembra,  the  fame 
author  afl'erts.'are  eaten  as  luxuries  in  Ruth  a,  and  are  even  exported 
with  the  fame  view.  The  unripe  cones  give  a very  fragrant  oil, 
termed  balfamic.  The  inhabitants  of  Siberia  ufe  the  tender 
tops,  and  even  the  bark  rubbed  off  in  the  fpring,  as  an  antifcor- 
butic.  The  kernels  of  the  nuts  of  the  amygdalus  nana  give  a 
very  pleating  flavour  to  brandy  ; and,  when  prefled,  afford  a bit- 
ter oil  in  large  quantities.  The  way  of  deftroying  the  bitter  is 
by  digeffing  it  in  the  fun  with  fpirit  of  wine,  and  it  then  be- 
» comes  l'weet  and  extremely  agreeable. 

From  the  larch- tree  is  extra£fed  what  we  erroneoufly  call 
Venice  turpentine.  This  fubftance,  or  natural  balfam,  flows  at 
firft  without  incifion  : when  it  has  done  dropping,  the  poor  peo- 
ple who  wait  in  the  fir  woods  make  incifions  at  about  two  or 
three  feet  from  the  ground  into  the  trunks  of  the  trees,  into 
which  they  fix  narrow  troughs  about  an  inches  long.  The  end 
of  thefe  troughs  is  hollowed  like  a ladle ; and  in  the  middle  is  a 
fmall  hole  bored  for  the  turpentine  to  run  into  the  receiver 
which  is  placed  below  it.  As  the  gummy  fubftance  runs  from 
the  trees,  it  pafl’es  along  the  (loping  gutter  or  trough  to  the 
ladle,  and  from  thence  runs  through  the  holes  into  the  receiver. 
The  people  who  gather  it  vifit  the  trees  morning  and  evening 
from  the  end  of  May  to  September,  to  colleftthe  turpentine  out 
of  the  receivers.  When  it  flows  out  of  the  tree,  Venice  turpen- 
tine is  clear  like  water,  and  of  a yellowifti  white.;  but,  as  it 
grows  older,  it  thickens  and  becomes  of  a citron  colour.  It  is 
procured  in  the  greateft  abundance  in  the  neighbouihood  of  Ly- 
ons, and  in  the  valley  of  St.  Martin  near  St.  Lucern  in  Swit- 
zerland. 

Though  we  have  already  noticed  the  manner  of  cultivating 
fome  of  the  particular  fpecies  of  this  genus,  and  have  alfo  re- 
marked the  ufes  of  fome  of  them,  we  ftiall  finilh  the  article  with 
a few  general  obfervations  on  the  culture  and  ufes  of  the  whole. 

All  the  forts  of  pines  are  propagated  by  feeds  produced  in  hard 
woody  cones.  The  way  to  get  the  feeds  out  of  thefe  cones  is  to 
Hy  them  before  a gentle  fire,  which  will  caufe  the  cells  to  open, 
and  then  the  feeds  may  be  eafily  taken  out.  If  the  cones  are 
kept  entire,  the  feeds  will  remain  good  for  fome  years  ; fo  that  the 
fureft  way  of  preferving  them  is  to  let  them  remain  in  the  cones 
till  the  time  for  fowing  the  feeds.  If  the  cones  arc  kept  in  a 
warm  place  in  fummer,  they  will  open  and  emit  the  feeds  : but 
if  they  are  not  expofed  to  the  heat,  they  will  remain  clofe  for  a 
long  time.  The  heft  feafon  for  fowing  the  pines  is  about  the  end 
of  March,  When  the  feeds  are  l'own,  the  place  thould  be  co- 
vered with  nets  to  keep  off  the  birds  ; otherwife,  when  the  plants 
begin  to  appear  with  the  hufk  of  the  feed  on  the  top  of  them, 
the  birds  will  peck  oft  the  tops,  and  thus  deftroy  them. 

From  the  firft  fpecies  is  extracted  the  common  turpentine, 
much  ufed  by  farriers,  and  from  which  is  drawn  the  oil  of  that 
name.  The  procefs  of  making  pitch,  tar,  refin,  and  turpentine, 
from  thefe  trees  is  very  familiar. '•  la  the  fpring  time,  when  the 
fap  is  raoft  free  in  running,  they  pare  off  the  bark  of  the  pine 
tree,  to  make  the  fap  run  down  into  a hole  which  they  cut  at  the 
bottom  to  receive  it.  In  the  way,  as  it  runs  down,  it  leaves  a 
while  matter  like  cream,  but  a little  thicker.  I his  is  very  dif- 
ferent from  all  the  kinds  of  refill  and  turpentine  in  ufe,  and  it  is, 
generally  fold  to  be  ufed  in  the  making  of  flambeaux  inftead  of 
white  bees  wax.  The  matter  that  is  received  in  the  hole  at  the 
bottom  is  taken  up  with  ladles,  and  put  in  a large  bafket : a 
great  part  of  this  immediately  runs  through,  and  this  is  the  com- 
mon turpentine.  1 his  is  received  into  (lone  or  earthen  pots, 
and  is  ready  for  fale.  The  thicker  matter,  which  remains  in  die 
bafket,  they  put  into  a common  alembic,  adding  a large  quan- 
tity of  water.  They  diftil  this  as  long  as  any  oil  is  feen  Iwim- 
ming  on  the  water.  This  oil  they  feparate  from  the  furface  in 
large  quantities,  and  this  is  the  common  oil  or  fpirit  of turpen- 
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tine.  The  remaining  matter  at  the  bottom  of  the  ftill  is  coth- 
mon  yellow  refin.  When  they  have  thus  obtained  all  that  they 
can  from  the  fap  of  the  tree,  they  cut  it  down  ; and,  hewing  the 
wood  into  billets,  they  fill  a pit  dug  in  the  earth  wiih  thefe  bil- 
lets ; and,  letting  them  on  fire,  there  runs  from  them,  while  they 
are  burning,  a black  thick  matter.  This  naturally  falls  to  the 
bottom  of  the  pit,  and  this  is  the  tar.  The  top  of  the  pit  is  co- 
vered with  tiles,  to  keep  in  the  heat ; and  there  is  at  the  bottom 
a little  hole,  out  at  which  the  tar  runs  like  oil.  If  this  hole  be 
made  too  large,  it  fets  the  whole  quantity  of  the  tar  on  fire  ; but, 
if  fmall  enough,  it  runs  quietly  out. 

The  tar,  being  thus  made,  is  put  up  in  barrels  ; and  if  it  be  to 
be  made  into  pitch,  they  put  it  into  large  boiling  veflels,  with- 
out adding  any  thing  to  it.  It  is  then  fuffered  to  boil  a while,  and, 
being  then  let  out,  is  found  when  cold  to  be  what  we  call  pitch. 

A decoftion  of  the  nuts  or  feeds  of  the  firft  fpecies  in  milk,  or 
of  the  extremities  of  the  branches  pulled  in  fpring,  is  faid, 
with  a proper  regimen,  to  cure  the  moft  inveterate  feurvy.  The 
wood  of  this  fpecies  is  not  valued  ; but  that  of  the  Scots  pine  is 
fuperior  to  any  of  the  reft.  It  is  obfervable  of  the  Scots  pine, 
that  when  planted  in  bogs,  or  in  a moift  foil,  though  the  plants 
make  great  progrefs,  yet  the  wood  is  white,  foft,  and  little  ef- 
tcemed ; but  when  planted  in  a dry  foil,  though  the  growth  of 
the  trees  is  there  very  flow,  yet  the  wood  is  proportionally  better. 
Few  trees  have  been  applied  to  more  ufes  than  this.  The  talleft 
and  ftraighteft  are  formed  by  nature  for  mafts  to  our  navy.  The 
timber  is  reftnous,  durable,  and  applicable  to  numberlefs  do- 
meftic  purpofes,  fuch  as  flooring  and  wainfeoting  of  rooms, 
making  of  beds,  chefts,  tables,  boxes,  &c.  From  the  trunk  and 
branches  of  this,  as  well  as  moft  others  of  the  pine  tribe,  tar  and 
pitch  are  obtained.  By  incifion,  barras,  Burgundy  pitch,  and 
turpentine,  are  acquired  and  prepared.  The  refinous  roots  are 
dug  out  of  the  ground  in  many  parts  of  the  Highlands,  and. 
being  divided  into  fmall  fplinters,  are  ufed  by  the  inhabitants  to 
burn  inftead  of  candles.  At  Loch-Broom,  in  Rofs-fhirej  the 
fifhermen  make  ropes  of  the  inner  bark  ; but  hard  necelfity  has 
taught  the  inhabitants  of  Sweden,  Lapland,  and  Kamtfchatka, 
to  convert  the  fame  into  bread.  To  efte£t  this,  they,  in  the 
fpring  feafon,  make  choice  of  the  talleft  and  faireft  trees  ; then 
ltripping  off  carefully  the  outer  bark,  they  collect  the  loft,  white, 
fucculent  interior  baik,  and  dry  it  in  the  ftiade.  When  they 
have  occafion  to  ufe  it,  they  firft  toaft  it  at  the  fire,  then  grind, 
and  after  Keeping  the  flour  in  warm  water  to  take  oft  the  re- 
finous  tafte,  they  make.it  into  thin  cakes,  which  are  baked  for 
ufe.  On  this  ftrange  food  the  poor  inhabitants  are.  fometimes 
con  drained  to  live  for  a whole  year;  and,  we  are  told,  through 
cuftom,  become  at  laft  even  fond  of  it.  Linnaeus  remarks,  that 
this  fame  bark  bread  will  fatten  fwine  ; and  humanity  obliges 
us  to  wifti,  that  men  might  never  be  reduced  to  the  neceflity  of 
robbing  them  of  fuch  a food.  The  interior  bark,  of  which  the 
above-mentioned  bread  is  made,  the  Swedifh  boys  frequently 
peel  off  the  trees  in  the  fpring,  and  eat  raw  with  greedy  appetite. 
From  the  cones  of  this  tree  is  prepared  a diuretic  oil,  like  the  oil 
of  turpentine,  and  a refinous  extract,  which  has  fimilar  virtues 
with  thi  balfam  of  Peru.  An  infufion  or  tea  of  the  buds  is 
highly  commended  as  an  antifcorbutic.  The  farina,  or  yellow 
powder,  of  the  male  flowers,  is  fometimes  in  the  fpring  carried 
away  by  the  winds,  in  fuch  quantities,  where  the  trees  abound, 
as  to  alarm  the  ignorant  with  the  notion  of  its  raining  brim- 
lione.  The  tree  lives  to  a great  age;  Linnaeus  aifiims,  to  qco 
years. 

PIONEERS,  in  the  art  of  war,  are  fuch  as  are  commanded 
in  from  the  country,  to  march  with  an  army  for  mending  the 
ways,  for  working  on  inlrenchments  and  fortifications,  and  for 
making  mines  and  approaches.  The  foldicrs  are  liltewife  em- 
ployed for  all  thefe  purpofes.  Molt  of  the  foreign  regiments  of 
artillery  have  halt  a company  of  pioneers,  well  inltruiftcd  in 
1.  I 
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that  important  branch  of  doty.  Our  regiments  of  infantry  and 
cavalry  have  three  or  four  pioneers  each,  provided  with  aprons, 
hatchets,  taws,  fpades,  and  pick-axes.  Each  pioneer  muft 
have  an  ax,  a favv,  and  an  apron  ; a cap  with  a leather  crown, 
and  a black  bear-fkin  front,  on  which  is  to  be  the  king’s  creft 
in  white,  on  a red  ground  ; and  the  number  of  the  regiment  is 
to  be  on  the  back  part  of  it. 

PIP,  or  Pep,' a difeafe  among  poultry,  confiding  of  a white 
fkin,  or  film,  that  grows  under  the  tip  of  the  tongue,  and 
hinders  their  feeding.  It  ufually  arifes  from  want  of  water,  or 
from  the  drinking  puddle-water,  or  eating  filthy  meat.  It  is 
cured  by  pulling  oft  the  film  with  the  fingers,  and  rubbing  the 
tongue  with  fait.  Hawks  are  particularly  liable  to  this  dif- 
eafe, elpecially  from  feeding  on  limiting  Hrfh. 

PIPE,  in  building,  See.  a canal,  or  conduit,  for  the  convey- 
ance of  water  and  other  liquids.  Pipes  for  water,  water-engines, 
&c.  are  ufually  of  lead,  iron,  earth,  or  wood:  the  latter  are 
ufually  made  of  oak  or  elder.  Thofe  of  iron  are  call  in  forges  ; 
their  ufual  length  is  about  two  feet  and  a half : feveral  of  thele 
are  commonly  fattened  together  by  means  of  four  ferews.  at  each 
end,  with  leather  or  old  hat  between  them,  to  flop  the  water. 
Thofe  of  earth  are  made  by  the  potters  ; thefe  are  fitted  into 
one  another,  one  end  being  always  made  wider  than  the  other. 
To  join  them  the  clofer,  and  prevent  their  breaking,  they  are 
covered  with  tow  and  pitch : their  length  is  ufually  about 
that  of  the  iron  pipes.  The  wooden  pipes  are  trees  bored 
with  large  iron  augers,  of  different  fizes,  beginning  with  a lefs, 
and  then  proceeding  with  a larger  fucceffiveiyr ; the  fir  It  being 
pointed,  the  reft  being  formed  like  fpo.ons,  increafing  in  dia- 
meter, from  one  to  fix  inches  or  more  : they  are  fitted  into  the 
extremities  of  each  other  (as  reprefented  in  pi.  2.  fig.  2.),  and 
are  fold  by  the  foot. 

Wooden  pipes  are  bored  as  follows.  The  machine  repre- 
fented fig.  i.  is  put  in  motion  by  the  wheel  A,  which  is  moved 
by  a current  of  water:  upon  the  axle  of  this  wheel  is  a cog- 
wheel B,  which  caufes  the  lanterns  C,  D,  to  turn  horizontally, 
whofe  common  axis  is  confequently  in  a perpendicular  direction. 
The  lantern  D turns  at  the  fame  time  two  cog  wheels,  E and 
F : the  firft,  E,  which  is  vertical,  turns  the  auger  which  bores 
the  wood 3 and  the  l'econd,  F,  which  is  horizontal,  caufes  the 
carriage  bearing  the  piece  to  advance  by  means  of  the  arms 
H,  I,  which  take  hold  of  the  notches  in  the  wheel  K.  The  firft, 
H,  by  means  of  the  notches,  draws  the  wheel  towards  F 3 and 
the  other,  I,  putties  the  under-poft  of  the  wheel  in  an  oppofite 
direction  3 both  which  motions  tend  to  draw  the  carriage  to- 
wards F,  and  conlequently  caufe  the  auger  to  pierce  the  wood. 
The  auger  being  from  9 to  12  feet  in  length,  and  of  a propor- 
tionable bignefs,  it  will  be  neceflary  to  have  two  pieces,  as  L,  L, 
to  fupport  its  weight,  and  caufe  it  to  enter  the  piece  to  be  bored 
with  the  fame  uniformity. 

For  the  conflru&ion  of  leaden  pipes,  fee  Plumbery. 

Air-Vivas.  See  Air -Pipes. 

Pipes  of  an  Organ.  See  Organ. 

Bag- Pipe.  See  B\c,-Pipe. 

Horn- PirE.  See  Hornpipe. 

Tobacco-Viw,  a machine  ufed  in  the  fmoking  of  tobacco, 
confifting  of  a long  tube,  made  of  earth  or  clay,  having  at  one 
end  a little  cafe,  or  furnace,  called  the  bowl,  for  the  reception 
of  the  tobacco,  the  fumes  whereof  are  drawn  by  the  mouth 
through  ti.e  other  end.  Tobacco-pipes  are  made  of  various  fa- 
ttiions  3 long,  ftiort,  plain,  worked,  white,  varnifhed,  unvar- 
jiiftied,  and  of  various  colours,  &c.  The  Turks  ufe  pipes  three 
or  four  feet  long,  made  of  ruflies,  or  of  wood  bored,  at  the  end 
whereof  they  fix  a kind  of  a pot  of  baked  earth,  which  ferves 
as  a bowl,  and  which  they  take  off  after  fmoking. 

Pipe,  alfo  denotes  a veflel  or  meafure  for  wine,  and  things 
meafured  by  wine-meafure.  See  Barrel  and  Measure. 


Pits,  in  mining,  is  where  the  ore  runs  forward  endwife  u> 
a hole,  and  doth  not  fink  downwards  or  in  a vein. 

PirE,  Pi /> a,  in  law,  is  a roll  in  the  exchequer,  called  alfo 
the  great  roll.  See  the  next  article. 

Pipe  Office,  is  an  office  wherein  a perfon  called  the  clerk  of 
the, pipe  makes  out  leafes  of  crown  lands,  by  warrant  from  the 
lord  treafurer,  or  conjmiffi  >ners  of  the  treafury,  or  chancellor 
of  the  exchequer.  The  clerk  of  the  pipe  makes  out  alfo  all  ac- 
counts of  (herifts,  See.  and  gives  the  accountants  their  quietus  el). 
To  this  office  are  brought  all  accounts  which  pats  the  remem- 
brancer’s office,  and  remain  there,  that  if  any  fluted  debt  be 
due  from  any  perfon,  the  fame  may  be  drawn  down  into  the 
great  roll  of  the  pipe’ : upon  which  the  comptroller  fifties  out  a 
writ,  called  the  fummons  of  the  pipe,  for  recovery  thereof 3 and 
if  there  be  no  goods  or  chattels,  the  clerk  then  draws  down  the 
debts  to  the  lord  treafurer’s  remembrancer,  to  write  eftreats 
againft  their  lands.  All  tallies  which  vouch  the  payment  of 
any  fum  contained  in  fuch  accounts  are  examined  and  allowed 
by  the  chief  l'econdary  of  the  pipe.  Befides  the  chief  clerk  in 
this  office,  there  are  eight  attorneys  or  fworn  clerks,  and  a 
comptroller. 

Pipe  Fijb,  in  ichthyology.  See  Syngnathus. 

Sea  Pipes,  in  zoology,  are'  univalve  (hells,  of  an  oblong 
figure,  terminating  in  a point,  fometimes  a little  bending,  and 
fometimes  ftraight.  Sea  ears,  figures  of  which  we  have  given 
along  with  the  lea-pipes,  are  alfo  univalve  flat  (hells,  re- 
fembling  in  fhape  the  ear  of  a man.  In  fea  ears  it  is  not  un- 
common to  find  frnall  pearls,  the.  feeds  of  which  are  often  found 
in  the  middle  of  their  cavities,  which  are  of  the  fineft  nakeror 
mother-of-pearl  colour.  There  are  ridges  on  both  fidesj  thofe 
without  form  a kind  of  volute  or  fpire,  terminating  in  an  eye.. 
In  thefe  fhells  there  is  a row  of  round  holes,  fix  of  which  gene- 
rally go  quite  through. 

There  is  a (hell  of  this  kind,  which  is  longer  in  proportion  to 
its  width,  and  much  lefs  common,  for  it  is  never  found  in  our 
feas.  There  is  yet  another,  very  fine  and  thin,  of  a dirty  grey 
colour,  neither  nakered  nor  perforated  as  the  others  are  3 the 
inner  rim  is  fpiral,  and  at  fome  di  dance  from  the  outer. 

The  fea-pipes  are  diffinguifhed  from  fea-worms  by  having 
their  pipes  (ingle  3 whereas  the  others  form  an  aiftemblage  of 
pipes  joined  together.  The  fca  worms,  from  the  number  and 
junction  of  their  parts,  are  multivalves.  The  (hells  of  pipes 
called  dcntales  and  antales  are  diftinguiflted  from  each  other'only 
by  their  (ize,  the  antales  being  much  the  leaft.  The  fea  pencil, 
or  watering-fpout,  is  the  moft  remarkable  (hell  of  this  tribe, 
and  muft  be  confidered  as  having  a fpecific  chara6ler,  either  by 
its  form,  which  is  ftraight,  or  the  Angularity  of  its  fuperior  ex- 
tremity, which  is  perforated  like  the  fpout  of  a watering- 
pot. 

In  plate  40,  Vol.  VII.  the  (hell,  fig.  1.  pierced  with  many 
holes,  is  found  with  its  natural  covering  in  our  feas.  It  i« 
finely  nakered  within,  and  in  the  middle  of  its  hollow  or  cavity 
contains  many  fmall  pearls.  Fig.  2.  is  placed  on  its  upper  fide 
to  (hew  its  fpots,  which  are  red  upon  a ground  of  the  pureft 
white  5 the  ridges  are  prominent  3 the  rim  and  the  eye  are  ir- 
regular and  notched.  Fig.  4.  the  Angularity  of  this  (hell  con  • 
fills  in  its  being  neither  nakered  nor  perforated,  and  in  turning 
very  much  up  near  the  eye  of  its  fpire  or  contour.  Fig.  <.  is  a 
pencil  or  watering- fpout ; at  the  head  is  a kind  of  ruff,  and 
within  it  is  formed  like  the  end  of  a watering-fpout,  perforated 
with  many  holes,  which,  when  the  fiih  is  alive,  are  filled  with 
very  fine  threads,  like  the  hairs  of  a painter’s  pencil.  Fig.  6, 
are  called  dentals,  from  their  refernblance  of  elephants’  teeth  5 
the  point  or  apex  is  white,  and  the  other  extremity  green.  They 
are  both  ribbed  and  nakered,  and  are  diftingnilhed  from  each 
other  only  by  fome  excrefcences  which  appear  on  the  uppernioft. 
Fig.  7.  arc  two  fmall  fhells  of  the  dental  figure,  called  for  dif* 
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(intfHon  an  talc?.  They  are  perfectly  fmooth  ; one  is  white, 
and  the  other  reddilb. 

PIPER,  in  ichthyology.  See  Trigla. 

Pipek,  Pepper ; a genus  of  the  trigynia  order,  belonging  to 
the  diandria  clafs  of  plants.  There  are  20  fpecies,  of  which 
the  moll  remarkable  is  the  firiboa,  with  oval,  heart-fhaped, 
nerved  leaves,  and  reflexed  fpikes.  This  is  the  plant  which  pro- 
duces the  pepper  lb  much  ufed  in  food.  It  is  a flirub  whofe  root 
is  fmall,  fibrous,  and  flexible  ; it  rifes  into  a Hem,  which  re- 
quires a tree  or  prop  to  fupport  it.  Its  wood  has  the  fame  fort 
of  knots  as  the  vine;  and  when  it  is  dry,  it  exablly  refembles 
the  vine-branch.  The  leaves,  which  have  a ftrong  fmell  and  a 
pungent  tafle,  are  of  an  ova!  lhape;  but  they  diminifh  towards 
the  extremity,  and  terminate  in  a point.  From  the  flower-buds, 
which  are  white,  and  are  fometimes  placed  in  the  middle  and 
fometimes  at  the  extremity  of  the  branches,  are  produced  fmall 
berries  refembling  thofe  of  the  currant  tree.  Each  of  thefe 
contains  between  20  and  30  corns  of  pepper  ; they  are  com- 
monly gathered  in  Oftober,  and  expofed  to  the  fun  feven  or  eight 
days.  The  fruit,’  which  was  green  at  firft,  and  afterwards  red, 
when  {tripped  of  its  covering  affumes  the  appearance  it  has 
when  we  fee  it.  The  largelt,  heavieft,  and  lealt  Ihriveljed,  is  the 
be  ft. 

The  pepper  plant  flourifhes  in  the  iflands  of  Java,  Sumatra*, 
and  Ceylon,  and  more  particularly  on  the  Malabar  coaft.  It  is 
not  fown,  but  planted ; and  great  nicety  is  required  in  the 
choice  of  the  Ihoots.  It  produces  no  fruit  till  the  end  of  three 
years  ; but  bears  fo  plentifully  the  three  fucceeding  years,  that 
fome  plants  yield  between  fix  and  feven  pounds  of  pepper.  The 
bark  then  begins  to  ftirink  ; and  the  flirub  declines  fo  faft,  that 
in  1 2 years  time  it  ceafcs  bearing. 

The  culture  of  pepper  is  not  ditlicult  : it  is  fufficient  to  plant 
it  in  a rich  foil,  ajid  carefully  to  pull  up  the  weeds  that  grow  in 
great  abundance  round  its  roots,  especially  the  three  firft  years. 
As  the  fun  is  highly  neceflary  to  the  growth  of  the  pepper 
plant,  when  it  is  ready  to  bear,  the  trees  that  fupport  it  mull  be 
lopped  to  prevent  their  fhade  from  injuring  the  fruit.  When 
the  feafon  is  over,  it  is  proper  to  crop  the  head  of  the  plant. 
Without  this  precaution,  there  would  be  too  much  wood,  and 
little  fruit. 

The  pepper  exported  from  Malabar,  which  was  formerly  en- 
tirely in  the  hands  of  the  Portuguefe,  and  is  at  prefent  divided 
between  the  Dutch,  Britifh,  and  French,  amounts  to  about 
to,oco,oco  weight.  Betel,  or  belle,  is  a fpecies  of  this  genus. 
See  Betel.  It  is  a creeping  and  climbing  plant  like  the  ivy  ; 
and  its  leaves  a good  deal  relemble  thofe  of  the  citron,  though 
they  are  longer,  and  narrower  at  the  extremity.  It  grows  in  all 
parts  of  India,  but  thrives  beft  in  moift  places.  The  natives 
cultivate  it  as  we  do  the  vine,  placing  props  for  it  to  run  and 
climb  upon  ; and  it  is  a common  pra&ice  to  plant  it  againft 
the  tree  which  bears  the  areca-nut. 

At  all  times  of  the  day,  and  even  in  the  night,  the  Indians 
chew  the  leaves  of  the  betel,  the  bitternefs  of  which  is  corrected 
by  the  areca  that  is  wrapped  up  in  them.  There  is  conftantly 
mixed  with  it  the  chinam,  a kind  of  burnt  lime  made  of  (hells. 
The  rich  frequently  add  perfumes,  either  to  gratify  their  vanity 
or  their  fenfuality. 

It  would  be  thought  a breach  of  politcnefs  among  the  In- 
dians to  take  leave  for  any  longtime,  without  prefenting  each 
other  with  a purfe  cf  betel,  it  is  a pledge  of  friendfhip  that 
relieves  the  pain  of  abience.  No  one  dares  to  fpeak  to  a (upc- 
rior  unlefs  his  mouth  is  perfumed  with  betel ; it  would  even  be 
rude  to  negleft  this  precaution  with  an  equal.  1 he  women  ut 
gallantry  are  the  moft  lavilh  in  the  ufe  of  betel,  as  being  a 

* See  a copious  account  of  the  mode  of  cultivating  pepper  in 
Annual  Regifter  for  1783,  p-  1 4 7 * 


[ ] pip 

powerful  incentive  to  love.  Betel  is  taken  after  meals;  it  i3 
chewed  during  a vifit ; it  is  offered  when  you  meet,  and  when 
you  feparatc  ; in  Ihort,  nothing  is  to  be  done  without  betel.  If 
it  is  prejudicial  to  the  teeth,  it  alfifts  and  ftrengthens  the  fto- 
mach.  At  leaft,  it  is  a general  fafhion  that  prevails  throughout 
India.  6 

The  piper  amalago,  or  black  pepper,  and  the  piper  inequale, 
or  long  pepper  of  Jamaica,  with  fome  other  fpecies,  are  indi- 
genous, and  known  by  the  names  at  joint  wood,  or  peppery  elders. 
The  firft  bears  a fmall  fpike,  on  which  are  attached  a number 
of  fmall  feeds  of  tha  fize  of  muftard.  The  whole  of  the  plant 
has  the  exa6t  tafte  of  the  Eaft  India  black  pepper.  The  long 
pepper  bulh  grows  taller  than  the  amalago.  The  leaves  are 
broad,  fmooth,  and  Ihining.  The  fruit  is  fimilar  to  the  long 
pepper  of  the  {hops,  but  fmaller.  The  common  people  in  Ja- 
maica feafon  their  metfes  with  the  black  pepper.  To  preferve 
both,  the  fruit  may  be  flightly  fealded  when  green,  then  dried,  * 
and  wrapped  in  paper.  Perhaps  hereafter  they  may  be  deemed 
worthy  of  attention. 

PIPRA,  in  ornithology  ; a genus  of  birds  of  the  order  of 
pajfercs.  Latham  gives  it  the  name  of  manakin , and  fo  does 
Buft'011,  who  informs  us  that  it  was  bellowed  upon  them  by  the 
Dutch  fettlers  in  Surinam.  Latham  deferibes  23  different  fpe- 
cies, and  five  varieties.  The  general  character  of  the  genus  is, 
that  the  bill  is  fliort,  ftrong,  hard,  and  flightly  incurvated,  and 
the  noftrils  are  naked.  The  middle  toe  is  connected  to  the  outer 
as  far  as  the  third  joint  : this  chara6ter,  however,  is  not  altoge- 
ther univerfal,  fome  of  the  fpecies  differing  in  this  particular,. 
The  tail  is  Ihort.  This  genus  has  a confiderable  refemblance  to 
the  genus  parus,  or  titmouje.  They  are  fuppofed  to  inhabit 
South  America  only  ; but  this  is  not  true,  for  Mr.  Latham  af- 
fures  us  that  he  has  feen  many  of  thofe  fpecies  which  he  has  de- 
lcribed  which  came  from  other  jrarts,  but  which  nevcrthelefs 
certainly  belong  to  this  genus.  Buffon  differs  widely  in  his  ar- 
rangement from  Mr.  Latham,  and  only  enumerates  fix  diftin$$ 
fpecies.  Without  particularizing  thofe  differences,  however, 
we  fliall  give  from  Buffon  the  following  elegant  account  of  the 
genus  in  general  : “ The  natural  habits  common  to  them  all 
were  not  known,  and  the  obfervations  which  have  been  made 
<ire  ftill  infufficient  to  admit  an  exadf  detail.  We  fhall  only  re* 
late  the  remarks  communicated  to  us  by  Sonnini  of  Manoncour, 
who  law  many  of  thefe  birds  in  their  native  climates.  They 
inhabit  the  immepfe  forells  in  the  warm  parts  of  America,  aud 
never  emerge  from  their  recedes  to  vifit  the  cleared  grounds 
or  the  vicinity  of  the  plantations.  They  fly  with  confiderahle 
fwiftnefs,  but  always  at  a fmall  height,  and  to  ihort  dillances  ; 
they  never  perch  on  the  fummits  of  trees,  but  on  the  middle 
branches  ; they  feed  upon  fmall  wild  fruits,  and  alfo  eattjnfefts. 
They  generally  occur  in  fmall  bodies  of  eight  or  ten  of  the  lame 
fpecies,  and  fometimes  intermingled  with  other  flocks  of  the 
fame  genus,  or  even  of  a different  genus,  luch  as  the  Cayenne 
warblers,  &c.  It  is  commonly  in  the  morning  that  they  are 
found  thus  alfembled,  and  then  feem  to  be  joyous,  and  warble 
their  delicate  little  notes.  The  frefhncfs  of  the  air  feema  to  in- 
fpire  the  long;  fbr  they  are  filent  during  the  burning  heat  of  the 
day,  and  difperle  and  retire  to  the  (hade  of  the  thickeft  parts  of 
the  foreft.  This  habit  is  obferved,  indeed,  in  many  kinds  of 
birds,  and  even  in  thofe  of  the  woods  of  France,  where  they 
collc£t  to  fing  in  the  morning  and  evening;  but  the  manakins 
never  afl'emble  in  the  evening,  and  continue  together  only  trom 
fun-rife  to  nine  or  ten  o’clock  in  the  forenoon,  and  remain  tepa- 
rate  during  the.  red  of  the  day  and  the  fucceeding  night.  In 
general  they  prefer  a cool  humid  fituation,  though  they  never 
frequent  marflies  or  the  margins  of  lakes."  

Sumatra,  in  Mr.  Marfdcn’s  Hijfory  of  Sumatra , or  in  the  New 
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t.  The  pipra  rupjcola,  or  crefted  manakin,  is  about  the  fize  of  goes  for  the  number  It  bears,  as  a ten  for  ten;  only  all  court 
a final!  pigeon,  being  about  to  or  1 2 inches  long.  The  bill  is  cards  go  for  ten,  and  the  ace  for  eleven  : and  the  ufual  game  is 
about  an  inch  and  a quarter  long,  and  of  a yellowith  colour,  one  hundred  up.  In  playing,  the  ace  wins  the  king,  the  king 
The  head  is  fternithed  with  a double  round  creft;  the  general  the  queen,  and  fo  down. 

colour  of  the  plumage  is  orange,  inclining  to  faffron  ; the  wing  Twelve  cards  are  dealt  round,  ufually  by  two  and  two 
coverts  are  loofe  and  fringed  ; the  quills  are  partly  white  and  Which  done,  the  remainder  arc  laid  in  the  middle  : if  one  of  the 
partly  brown  ; the  tail  feathers  are  in  number  12  ; the  bafe  half  gamefters  finds  he  has  not  a court-card  in  his  hand,  he  is  to  de- 


of  the  ten  middle  ones  is  of  an  orange  colour,  from  thence  to  the 
ends  they  are  brown  ; the  outer  feathers  are  brown,  and  the  bafe 
half  of  the  inner  web  is  orange;  all  of  them  are  fimilarly  fringed; 
the  upper  tail  coverts  are  very  long,  loofely  webbed,  and  fquare 
at  the  ends  ; the  legs  and  claws  are  yellow.  The  female  is  alto- 
gether brown,  except  the  under  wing  coverts,  which  are  of  a 
rufous  orange;  the  creft  is  neither  fo  complete  nor  rounded 
as  that  of  the  male.  Both  males  and  females  are  at  firft  grey, 
or  of  sf  very  pale  yellow,  inclining  to  brown.  The  male  does 
not  acquire  the  orange  colour  till  the  fecond  year,  neither  does 
the  female  the  full  brown. 

“ This  beautiful  fpecies  (fays  Latham)  inhabits  various 
parts  of  Surinam,  Cayenne,  and  Guiana,  in  rocky  (ituations  ; 
but  is  nowhere  fo  frequent  as  in  the  mountain  Luca,  near  the 
river  Oyapoc,  and  in  the  mountain  Courouaye,  near  the  river 
Aprouack,  where  they  build  in  the  cavernous  hollows  and  the 
darkeft  recedes.  They  lay  two  round  white  eggs,  the  fize  of 
thofeof  a pigeon,  and  make  the  neft  of  a few  dry  bits  of  (ticks. 
They  are  in  general  very  ftiy,  but  have  been  frequently  tamed, 
infomuch  as  to  run  at  large  among  the  poultry.  It  is  faid  that 
the  female,  after  (he  has  laid  eggs  for  fome  years,  and  ceafes  fo 
to  do  more,  becomes  at  the  enfuing  moult  of  the  fame  colour  as 
the  male,  and  may  be  miltaken  for  him  ; in  this  imitating  the 
females  of  various  kinds  of  poultry,  fuch  as  the  peacock,  phea- 
fant,  See.  (See  Pxvo,  Sec, ) A molt  complete  pair  is  in  the  Le- 
verian  Mufeum.”  Our  author  deferibes  a variety  of  this  fpecies, 
which  he  calls  the  Peruvian  manakin.  It  is  longer  than  the 
preceding,  efpecially  in  the  tail,  and  the  upper  coverts  of  it  are 
not  truncated  at  the  ends ; the  wing  coverts  are  not  fringed,  as 
in  the  rock  manakin,  and  the  creft  is  not  fo  well  defined  as  in 
that  bird;  the  general  colour  of  the  plumage  inclines  much  to 
red:  the  fecond  coverts  and  rump  are  of  an  afh  colour;  the 
wings  and  tail  are  black;  the  bil  1 and  legs  as  in  the  laft  de- 
feribed.  It  is  an  inhabitant  of  Peru,  from  whence  its  name. 

2.  The  next  and  laft  fpecies  which  we  fhall  deferibe  (for  it 
would  be  impoflible  to  enumerate  them  all)  Mr.  Latham  calls 
the  tuneful  manakin.  Its  length  is  four  inches  ; the  bill  is 
dufky,  the  forehead  yellow,  and  the  crown  and  nape  blue;  the 
chin,  fides  of  the  head  below  the  eyes,  and  the  throat,  are 
black  ; the  upper  part  of  the  back,  the  wings,  and  the  tail,  are 
dufky  black  ; the  tail  is  very  fliort ; the  lower  part  of  the  back 
and  rump,  the  bread,  belly,  vent,  and  thighs,  are  orange  co- 
loured; the  legs  are  dufky.  It  is  a native  of  St.  Domingo, 
where  it  has  gained  the  name  of  organijle  from  its  note,  form- 
ing the  complete  oftave  in  the  molt  agreeable  manner,  one  note 
fucceftively  after  another.  It  is  faid  not  to  be  uncommon,  but 
not  eafy  to  be  (hot,  as,  like  the  creeper,  it  perpetually  fhifts  to 
the  oppofite  part  of  the  branch  from  the  fpedlator’s  eye,  fo  as 
to  elude  his  vigilance.  It  is  moft  likely  the  very  bird  men- 
tioned by  Du  Pratz,  above  quoted,  whofe  notes,  he  fays,  are  fo 
varied  and  fweet,  and  which  warbles  fo  tenderly,  that  thofe  who 
have  heard  it  value  much  lefs  the  fong-of  the  nightingale.  It 
is  faid  to  fing  for  near  two  hours  without  fcarce  taking  breath, 
and  after  a refpite  of  about  the  fame  time  begins  again.  Du 
Pratz,  who  himfelf  has  heard  it,  fays  that  it  lung  perched  on  an 
oak  near  the  houfe  he  was  then  in. 

PIQUET,  or  Picket,  a celebrated  game  at  cards,  much  in 
ufe  throughout  the  polite  world.  It  is  played  between  two  per- 
fons  with  only  32  cards;  all  the  duces,  threes,  fours,  fives,  and 
fixes,  being  let  afide.  In  reckoning  at  this  game,  every  card 


clare  he  has  carte-blancbe,  and  tell  how  many  cards  he  will  lay 
out,  and  defire  the  other  to  difeard,  that  he  may  fliow  his  game, 
and  fatisfy  his  antagonift  that  the  carte  blanche  is  real;  for 
which  he  reckons  ten. 

Each  perfon  difeards,  i.  e.  lays  afide  a certain  number  of  his 
cards,  and  takes  in  a like  number  from  the  (lock.  The  firft  of 
the  eight  cards  may  take  three,  four,  or  five  ; the  dealer  all  the 
remainder,  if  he  pleafes. 

After  difearding,  the  eldeft  hand  examines  what  fuit  he  has 
moft  cards  of;  and  reckoning  how  many  points  he  has  in  that 
fuit,  if  the  other  have  not  fo  many  in  that  or  any  other  fuit,  he 
tells  one  for  every  ten  of  that  fuit.  He  who  thus  reckons  moft 
is  faid  to  win  the  point. 

The  point  being  over,  each  examines  what  fequenccs  he  has 
of  the  fame  fuit,  viz.  how  many  tierces,  or  fequences  of  three, 
quartes  or  fours,  quintes  or  fives,  fixiemes  or  fixes,  &c.  For 
a tierce  they  reckon  three  points,  for  a quarte  four,  for  aquinte 
19,  for  a fixieme  16,  See.  And  the  feveral  fequences  are  dif- 
tinguifhed  in  dignity  by  the  cards  they  begin  from  : thus  ace, 
king,  and  queen,  are  called  tierce  major ; king,  queen,  and 
knave,  tierce  to  a king  ; knave,  ten,  and  nine,  tierce  to  a knave, 
&c.  and  the  bed  tierce,  quarte,  or  quinte,  i.  e.  that  which  takes 
its  defeent  from  the  heft  card,  prevails,  fo  as  to  make  all  the 
others  in  that  hand  good,  and  deftroy  all  thofe  in  the  other 
hand.  In  like  manner,  a quarte  in  one  hand  fets  afide  a tierce 
in  the  other. 

The  fequences  over,  they  proceed  to  examine  how  many  aces, 
kings,  queens,  knaves,  and  tens,  each  holds  ; reckoning  for 
every  three  of  any  fort,  three  : but  here  too,  as  in  fequences,  he 
that  with  the  fame  number  of  threes  has  one  that  is  higher  than 
any  the  other  has,  e.gr.  three  aces,  has  all  his  others  made  good 
hereby,  and  his  adverfary’s  all  fet  afide.  But  four  of  any  fort, 
which  is  called  a quatorze,  always  fets.  afide  three. 

All  the  game  in  hand  being  thus  reckoned,  the  eldeft  pro- 
ceeds to  play,  reckoning  one  for  every  card  he  plays  above  a 
nine,  and  the  other  follows  him  in  the  fuit ; and  the  bigheft  card 
of  the  fuit  wins  the  trick.  Note,  unlefs  a trick  be  won  with  a 
card  above  a nine  (except  the  laft  trick),  nothing  is  reckoned 
for  it ; though  the  trick  ferves  afterwards  towards  winning  the 
cards  ; and  that  he  who  plays  latl  does  not  reckon  for  his  cards 
unlefs  he  wins  the  trick. 

The  cards  being  played  out,  he  that  has  moft  tricks  reckons 
ten  for  winning  the  cards.  If  they  have  tricks  alike,  neither 
reckons  any  thing.  The  deal  being  finifhed,  and  each  having 
marked  up  his  game,  they  proceed  to  deal  again  as  before,  cut- 
ting afreih  each  time  for  the  deal. 

If  both  parties  be  within  a few  points  of  bring  up,  the  carte- 
blanche  is  the  firft  thing  that  reckons,  then  the  point,  then 
the  fequences,  then  the  quatorzes  or  threes,  then  the  tenth 
cards. 

He  that  can  reckon  30  in  hand  by  carte-blanche,  points, 
quintes,  &c.  without  playing,  ere  the  other  has  reckoned  any 
thing,  reckons  90  for  them  ; and  this  is  called  a repique.  If 
he  reckons  above  30,  he  reckons  fo  many  above  yo.  If  he 
can  make  up  30,  part  in  hand  and  part  play,  ere  the  other 
has  told  any  thing,  he  reckons  for  them  bo.  And  this  is  called 
a pique.  Whence  the  name  of  the  game.  He  that  wins  all  the 
tricks,  inftead  of  ten,  which  is  his  right  for  winning  the  cards, 
reckons  40.  And  this  is  called  a capol. 

Mr.  de  Moivre,  who  has  made  this  game  the  ohjeA  of  ma- 
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thematical  inveftigations,  has  propofed  and  folved  the’following 
problems  : I.  To  find  at  piquet  the  probability  which  the 
dealer  has  for  taking  one  ace  or  more  in  three  cards,  he  having 
none  in  his  hand.  He  concludes  from  his  computation,  that  it 
is  29  to  28  that  the  dealer  takes  one  ace  or  more.  2.  To  find 
at  piquet- the  probability  which  the  eldcft  has  of  taking  an  ace 
or  more  in  five  cards,  he  having  no  ace  in  his  hand.  Anfwer ; 
232  to  91,  or  5 to  2,  nearly.  3.  To  find  at  piquet  the  probabi- 
lity which  the  eldeft  hand  has  of  taking  an  ace  and  a king  in 
five  cards,  he  having  none  in  his  hand.  Anfwer;  the  odds 
againft  the  .eldeft  hand  taking  an  ace  and  a king  are  33  ! to  315, 
cr  21  to  20  nearly.  4.  To  find  at  piquet  the  probability  of 
having  12  cards  dealt  to,  without  king,  queen,  or  knave, 
which  cafe  is  commonly  called  cartes-blanches.  Anfwer  ; the 
odds  againft  cartes-blanches  are  1791  to  1 nearly.  5.  To  find 
how  many  different  lets,  efientially  different  from  one  another, 
one  may  have  at  piquet  before  taking  in.  A n fiver ; 28,567,278. 
This  number  falls  fhort  of  the  fum  of  all  the  diftindt  combina- 
tions, whereby  12  cards  may  be  taken  out  of  32,  this  number 
being  225,792,840;  but  it  muft  be  confidered  that  in  that 
number  feveral  fets  of  the  fame  import,  but  differing  in  fuit, 
might  be  taken,  which  would  not  introduce  an  eftential  differ- 
ence among  the  fets.  The  fame  author  gives  alfo  fome  other 
obfervations  on  this  game,  which  he  had  from  an  experienced 
player.  See  Do  Brine  of  Chances , p.  179,  &c.  M.  de  Mon- 
mort  has  treated  of  piquet  in  his  Analyfe  des  Jcux  de  Hazard , 
p.  162. 

PIRA,  is  a name  by  which  a variety  of  foreign  fifties  aredif- 
tinguiftied.  The  pira-aca  is  a little  horned  fifti  of  the  AVeft 
Indies,  called  by  Clufius  and  others  the  monoceros  or  unicorn- 
JiJb.  The  pira- acangata  is  the  name  of  a Erafilian  fifti,  which 
refembles  the  perch  both  in  lize  and  ftiape.  It  feldom  exceeds 
four  or  five  inches  in  length  ; its  mouth  is  lmall ; its  tail  forked. 
On  the  back  it  has'only  one  long  fin,  which  is  lupported  by  ri- 
gid and  prickly  fpines.  This  fin  it  can  deprefs  at  pleafure,  and 
fink  within  a cavity  made  fur  it  in  the  back.  Its  fcahes  are  of  a 
filvery  white  colour;  it  is  wholefome  and  well  tailed.  Pira-bebe 
is  the  name  of  the  milvus,  or  kite- fifti.  Piracoaba  is  an  Ame- 
rican fifti  of  the  truttaceous  kind,  of  a very  delicate  flavour.  It 
grows  to  the  length  of  12 'inches  ; its  nofe  is  pointed,  and  its 
mouth  large,  but  without  teeth  ; the  upper  jaw  is  longer  than 
the  under  one,  and  hangs  over  like  a cartilaginous  prominence; 
its  eves  are  very  large,  and  its  tail  is  forked  ; under  each  of  the 
gill  fins  there  is  a beard  made  of  fix  white  filaments,  and  co- 
vered with  filvery  fcales.  Fir  a jurumenbeca  -is  a Brafilian  fifti, 
otherwife  called  bocca  malic.  It  lives  in  the  muddy  bottom  of 
the  American  leas,  and  is  a long-bodied  not  flatted  fifti.  It 
grows  to  a great  fize;  being  found  nine,  and  fometimes  even 
ten  or  eleven  feet  long,  and  two  feet  and  a half  thick.  It  has 
one  long  fin  on  the  back,  the  anterior  part  of  which  is  thin  and 
pellucid.  There  i?  alfo  a cavity  on  the  back,  as  in  the  pira- 
, acangata,  into  which  the  fin  can  be  deprelfed  at  plealure;  the 
tail  i3  not  forked,  and  the  fcales  are  all  of  a filvery  colour  and 
brightncfs.  The  fifti  is  very  well  tailed  ; the  pira  pixanga  is 
another  Erafilian  fifti  of.  the  turdusor  wrath;  kind,  and  called  by 
fome  the  gatvifcb.  It  is  generally  about  four  or  five  inches 
long;  its  mouth  is  pretty  large,  and  furnifhed  with  very  filial! 
and  very  ftiarp  "teeih  ; its  head  is  lmall,  but  its  eyes  are  large  and 
prominent,  the  pupil  being  of  a tine  turquoile  colour,  and  the 
iris  yellow  and  red  in  a variety  of  ifiades.  I he  coverings  of 
the  gills  end  in  a triangular  figure,  and  are  terminated  by  a 
fhort  fpine  or  prickle  ; its  fcales  are  very  finall,  and  fo  evenly 
arranged,  and  clofely  laid  on  the  flefh,  that  it  is  very  fmooth  to 
the  touch  ; its  tail  is  rounded  at  the  end ; its  whole  body,  head, 
tail,  and  fins,  are  of  a pale  yellow  colour,  variegated  all  over 
with  very  beautiful  blood-coloured  Ipots  \ tnefe  .ire  round,  tind 
of  the  bignefs  of  hemp-feed  on  the  back  and  fidcs,  and  fomc- 
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thing  larger  oh  the  belly  ; the  fins  are  all  fpotted  in  the  fame 
manner,  and  are  all  marked  with  an  edge  of  red  It  is  cam-fit 
among  the  rocks,  and  about  the  Ihores,  and  is  a very  well  tailed 
hfii.  Pnanba  is  an  American  fifh,  more  generally  known  by 
the  name  piraya.  Piraquiba , or  Jpiraquiba,  is  the  name  of  a 
fifti  originally  Brafilian,  which  fome  writers  apply  to  the  remora 
or  fucking  JiJh. 

PIRALUS  portus,  (anc.  geog.),  a celebrated  port  to  the 
weft  of  Athens,  confiding  naturally  of  three  harbours  or  ba- 
fons,  (Thucydides);  which  lay  negle&ed,  till  Themiftocles put 
the  Athenians  on  making  it  a commodious  port,  (Nepos) ; the 
Phalerus,  a finall  port,  and  not  far  from  the  city,  being  what 
they  ufed  before  that  time,  (Paufanias,  Nepds).  Piraeus  was 
originally  a village  of  Attica,  (Paufanias)  ; an  ifland,  (Stra- 
bo) ; and,  though  diftant  40  ftadia  from  Athens,  was  joined  to 
it  by  two  long  walls,  (Thucydides),  and  itfelf  locked  or  walled 
round,  (Nepos)  : A very  commodious  and  fafe  harbour.  The 
'whole  of  its  compafs  was  60  ftadia,  including  the  Munychia. 
Not  far  from  the  Piraeus  flood  the  fepulchre  of  Themiftocles  ; 
whither  his  friends  conveyed  his  bones  from  Magnefia,  into  the 
Hither  Afia,  (Cicero,  Plutarch,  Paufanias).  The  entrance  of 
the  Piraeus  is  narrow,  and  formed  by  two  rocky  points,  one  be- 
longing to  the  promontory  of  Eetion,  the  other  to  that  of  Alci- 
mus.  Within  were  three  ftations  for  fhipping;  Kantharus,  fo 
named  from  a hero;  Aphrodifium,  from  a temple  of  Venus; 
and  Zea,  the  refort  of  veffels  laden  with  grain.  By  it  was  a de- 
mos or  borough  town  of  the  fame  name  before  the  time  of  The- 
miftocles, who  recommended  the  exchanging  its  triple  harbour 
for  the  Angle  one  of  Phalerum,  both  as  more  capacious  and  as 
better  litnated  for  navigators.  The  wall  wag  begun  by  him  when 
archon,  in  the  lecond  year  of  the  73th  Olympiad,  477  years 
before  Chrift  ; and  afterwards  he  urged  the  Athenians  to  com- 
plete it  as  the  importance  of  the  place  deferved.  This  whole 
fortification  was  of  hewn  ftone,  without  cement  or  other  mate- 
rial, except  lead  and  iron,  which  were  ufed  to  hold  together  the 
exterior  ranges  or  facings.  It  was  fo  wide  that  the  loaded  carts 
could  pafs  on  it  in  different  direCtion.%  and  it  was  40  cubits 
high  ; which  was  about  half  what  he  had  defigned. 

The  Piraeus,  -as  Athens  flourifhed,  became  the  common 
emporium  of  all  Greece.  Hippodamus  an  -architect,  celebrated, 
befides  other  monuments  of  his  genius,  as  the  inventor  of  many 
improvements  in  houfe-building,  was  employed  to  lay  out  the 
ground.  Five  porticoes,  which  uniting  formed  the  Long  Por- 
tico, were  erected  by  the  ports.  Here  was  an  agora  or  market- 
place, and,  farther  from  the  fea,  another  called  Hippodamia. 
By  the  veffels  were  dwellings  for  the  mariners.  A theatre  was 
opened,  temples  were  raifed,  and  the  Piraeus,  which  lurpafled 
the  city  in  utility,  began  to  equal  it  in  dignity.  The  cavities 
and  windings  of  Munychia,  natural  and  artificial,  were  filled 
with  houfes ; and  the  whole  fettlement,  comprehending  Pha- 
lerum and  the  ports  of  the  Piraeus,  with  the  arlenals,  the  llore- 
houfes,  the  famous  armoury  of  which  Philo  was  the  architect; 
and  the  (beds  for  300,  and  afterwards  400,  triremes,  refembled 
the  city  of  Rhodes,  which  had  been  planned  by  the  lame  Hip- 
podamus.  The  ports,  on  the  commencement  of  the  Pelopon- 
nefian  war,  were  fecured  with  chains.  Sentinels  were  ftationed, 
and  the  Piraeus  was  carefully  guarded. 

The  Piraeus  was  reduced’ with  great  difficulty  by  Sylla,  who 
demol ifhed  the  walls,  and  fet  firs  to  the  armoury  and  arlenals. 
In  the  civil  war  it  was  in  a defencelefs  condition,  Calenus, 
lieutenant  to  C-elar,  leized  it,  inverted  Athens,  and  ravaged 
the  territory.  Strabo,  who  lived  under  the  emperors  Augulius 
and  Tiberius,  obferves,  that  the  many  wars  had  deftroyed  the 
long  walls,  with  the  fortrefs  of  Munychia,  and  had  contracted 
the  Piraeus  into  a finall  fettlement  by  the  ports  and  the  temple 
of  Jupiter  Saviour.  This  fabric  was  then  adbrnedwith  woniiet- 
ful  pictures,  the  wofkti  ul  illultrious  urtills,  and  on  the  outfide 
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with  ftatues.  In  the  fecond  century,  betides  houfes  tor  triremes, 
the  temple  of  Jupiter  and  Minerva  remained,  with  their  images 
in  brafs,  and  a temple  of  Venus,  a portico,  and  the  tomb  of 
Themiftocles. 

The  port  of  the  Piraeus  has  been  named  Porto  Lioue,  from  the 
marble  lion  feen  in  the  char:,  and  alto  Porto  Draco.  The  lion 
has  been  defcribed  as  a piece  of  admirable  fculpture,  io  feet 
high,  and  as  repofing  on  its  hinder  parts.  It  was  pierced,  and, 
as  fome  have  conjectured,  had  belonged  to  a fountain.  Near 
Athens,  in  the  way  to  Eleufis,  was  another,  the  potture  couch- 
ant ; probably  its  companion.  Both  thefe  were  removed  to 
Venice  by  the  famous  general  Morotini,  and  are  to  be  feen  there 
before  the  arlenal.  At  the  mouth  of  the  port  are  two  ruined 
piers.  A few  veflels,  mofily  fmall  craft,  frequent  it.  Some 
low  land  at  the  head  feems  an  encroachment  on  the  water.  The 
buildings  are  a mean  cuftomhou'e,  with  a few  fbeds  ; and  by 
the  fhore  on  the  eaft:  fide,  a warehoufe  belonging  to  the  French  ; 
and  a Greek  monaftery  dedicated  to  St.  Spiridion.  On  theop- 
pofite  fide  is  a rocky  ridge,  on  which  are  remnants  of  the  an- 
cient wall,  and  of  a gateway  towards  Athens.  By  the  water- 
edge-are  veftiges  of  building  ; and,  going  from  the  cuftomhoufe 
to  the  city  on  the  right  hand,  traces  of  a fmall  theatre  in  the  fide 
of  the  hill  of  Munychia. 

PIRACY,  the  crime  of  robbery  and  depredation  upon  the 
high  feas.  By  the  ancient  common  law,  piracy,  if  committed 
by  a fubjeft,  was  held  to  be  a fpecies  of  treafon,  being  contrary 
to  his  natural  allegiance  ; and  by  an  alien,  to  be  felony  only  : 
but  now,  fince  the  ftatute  of  treafons,  2q  Edw.  III.  c.  2.  it  is 
held  to  be  only  felony  in  a fubjeft.  Formerly  it  was  only  cog- 
nizable by  the  admiralty  courts,  which  proceed  by  the  rules  of 
the  civil  law.  But,  it  being  inconfitlent  with  the  liberties  of 
the  nation,  that  any  man’s  life  (hould  be  taken  away,  unlefs  by 
the  judgment  of  his  peers,  or  the  common  law  of  the  land,  the 
Itatute  28  Hen.  VIII.  c.  15.  eftabliftied  a new  jurifdiftion  for 
this  purpofe  ; which  proceeds  according  to  the  courfe  of  the 
common  law. 

The  offence  of  piracy,  by  common  law,  confifts  in  commit- 
ting thofe  afts  of  robbery  and  depredation  upon  the  high  feas, 
which,  if  committed  upon  land,  would  have  amounted  to  felony 
there.  But,  by  Itatute,  fome  other  offences  *are  made  piracy 
alfo  : as,  by  ftatute  11  and  12  W.  IH.  c.  7.  if  any  natural- 
born  fubjeft  commits  any  aft  of  hoftility  upon  the  high  feas, 
againft  others  of  his  majefty’s  fubjefts,  under  colour  of  a com- 
milfion  from  any  foreign  power;  this,  though  it  would  only  be 
an  aft  of  war  in  an  alien,  fhall  be  conftrued  piracy  in  a fubjeft. 
And  farther,  any  commander,  or  other  feafaring  perfon,  betray- 
ing his  truft,  and  running  away  with  any  (hip,  boat,  ordnance, 
ammunition,  or  goods ; or  yielding  them  up  voluntarily  to  a 
pirate  ; or  confpiring  to  do  thefe  afts  ; or  any  perfon  affaulting 
the  commander  of  a veffel,  to  hinder  him  from  fighting  in  de- 
fence of  his  Ihip ; or  confining  him,  orcaufingor  endeavouring 
to  caiife  a revolt  on  board;  (ball,  for  each  of  thefe  offences,  be 
adjudged  a pirate,  felon,  and  robber,  and  (ball  fuffer  death,  whe- 
ther he  be  principal,  or  merely  acceflbry  by  letting  forth  fuch 
pirates,  or  abetting  them  before  the  faft,  or  receiving  or,  con- 
cealing them  or  their  goods  after  it.  And  the  ftatute  4 Geo.  I. 
c.  1 r.  exprefsly  excludes  the  principals  from  the  benefit  of  cler- 
gv.  By  the  ftatute  8 Geo.  I.  c.  24.  the  trading  with  known 
pirates,  or  furniftsing  them  with  ammunition,  or  fitting  out  any 
vetlel  for  that  purpofe,  or  in  anywife  confult  ng,  combining, 
confederating,  or  correfponding  with  them  ; or  the  forcibly 
' boarding  a\  < merchant  vcflel,  though  without  feiziugor  carry- 
ing her  oft,  and  doftroying  or  throwing  any  of  the  goods  over- 
board; (bail  be  deemed  piracy  : and  fuch  acceffories  to  piracy 
as  arc  delcribed  by  the  Itatute  of  king 'William  are  declared  to 
be  principal  pirates  ; and  all  pirates  convifted  by  virtue  of  this 
aft  are  made  i'elons  without  benefit  of  clergy.  By  the  fame  fta- 
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tules  alfo,  (to  encourage  the  defence  of  merchant  veffels  againft 
pirates),  the  commanders  or  feamen  wounded,  and  ihe  widows 
of  fuch  feamen  as  are  (lain,  in  any  piratical  engagement,  (hall 
be  entitled  to  a bounty  to  be  divided  among  th.  m,  not  exceed- 
ing one-fiftieth  part  of  the  value  of  the  cargo  on  board  : and 
fuch  wounded  feamen  (hall  be  entitled  to  the  penft  1 of  Green- 
wich hofpital ; which  no  other  feamen  are,  except  . 'y  fuch  as 
have  ferved  in  a (hip  of  war.,  And  if  the  comma)  . r fhall  be- 
have cowardly,  by  not  defending  the  (hip,  if  (lie  ca  -s  guns  or 
arms  ; or  (ball  difeharge  the  mariners  from  fighting  . that  the 
(hip  falls  into  the  hands  of  pirates;  fuch  commander  (ball  for- 
feit all  his  wages,  and  fuffer  fix  months  inTprifonment  Laftly, 
by  ftatute  18  Geo.  II.  c.  30.  any  natural-born  fubjeft  cr  deni- 
zen, who  in  time  of  war  (hall  commit  hoftilities  at  fta  againft 
any  of  his  fellow-fubjefts,  or  (hall  alfift  an  enemy  on  that  ele- 
ment, is  liable  to  be  tried  and  convifted  as  a pirate. 

PIRATE,  (njiioarr^,  Gr.)  ; a fea- robber,  or  an  armed  (hip 
that  roams  the  teas  without  any  legal  commiffion,  and  leizes  or 
plunders  every  veffel  (lie  meets  indifcriminately,  whether  friends 
or  enemies. 

The  colours  ufually  difplayed  by  pirates  are  faid  to  he  a black 
field,  with  a death’s  head,  a battle-axe,  and  hour  afs.  The 
laft  inftrument  is  generally  fuppoled  to  determine  he  time  al- 
lowed to  the  prifoners,  whom  they  take,  to  confider  whether 
they  will  join  the  pirates  in  their  felonious  combination,  cr 
be  put  to  death  ; which  is  often  perpetrated  in  the  m oft  cruel 
manner. 

Amongft  the  moft  celebrated  pirates  of  the  n >rth  is  recorded 
Alviida,  daughter  of  a king  of  the  Goths  named  Sypardus.  She 
embraced  this  occupation  to  deliver  herfelf  from  the  violence 
imputed  on  her  inclination,  by  a marriage  with  Alf,  fon  of  Si- 
garus  king  of  Denmark.  She  dreffed  herfeif-  as  a man  ; and 
compofed  her  hand  of  rowers,  and  the  reft  of  her  crew,  of  a 
number  of  young  women  attired  in  the  fame  manner.  Amongft 
the  firft  of  her  cruizes,  (he  touched  at  a place  where  a company 
of  pirates  bewailed  the  death  of  their  captain.  The  flrangers 
were  captivated  with  the  agreeable  manners  of  Alviida,  and 
chofe  her  for  their  chief.  By  this  reinforcement  (lie  became  fo 
formidable  uppn  the  (ea,  that  prince  Alf  came  to  engage  her. 
She  fuftained  his  attacks  for  a confiderable  time:  but,  in  a vi- 
gorous aftion,  Alf  boarded  her  veffel,  and,  having  killed  the 
greatett  part  of  her  crew,  feized  the  captain,  namely  herfelf; 
whom  neverthelefs  he  knew  not,  becaufe  the  p.rincefs  had  a 
cafque  which  covered  her  vifage.  Being,  mailer  of  her  perfon, 
he  removed  the  cafque;  and,  in  fpite  of  her  difguife,  inftantly 
recognized  her,  and  offered  her  his  hand  in  wedlock. 

P1RENE,  (Pliny)  ; a fountain  facred  to  the  Mufes,  fpring- 
ing  below  the  top  of  the  Acrocorinthus,  a high  and  deep  moun- 
tain which  hangs  over  Corinth.  Its  waters  were  agreeable  to 
drink,  ( Paufanins)  ; extremely  clear,  (Strabo);  very  light, 
(Athenaeus) ; and  pale,  (Pcrfius)  : having  relation  either  to  the 
grief  of  Pirene,  mother  of  Cenchrea,  from  whole  tears  this 
fountain  arofe,  (Paufanias)  ; or  to  the  palenefs  brought  on  by 
the  too  eager  purfuits  of  the  Mufes. 

PJROMALLI  (Paul),  a Dominican  of  Calabria,  was  fent  a 
iniflionary  into  the  Eaft.  He  remained  a long  time  in  Arme- 
nia, where  he  had  the  happinefs  to  bring  back  to  the  church 
many  fcbifmatics  and  Eutycheans,  and  the  patriarch  himfelf, 
who  had  before  thrown  every  obftacle  in  his  way.  He  after- 
wards paffed  into  Georgia  and  Perfia,  then  into  Poland,  in  quality 
of  pope  Urban  VIII. 's  nuncio,  in  order  to  appeafe  the  difturb- 
ances  which  had  been  occafioned  there  by  the  dilputes  of  the 
Armenians,  who  were  very  numerous  in  that  country.  Piro- 
malli  reunited  them  in  the  profdfion  of  the  fame  faith,  and  ob- 
fervance  of  the  lame  ceremonies.  In  his  return  to  Italy,  he 
was  taken  by  Come  corfairs,  who  carried  him  prifoner  to  Tunis. 
As  loon  as  he  was  ranfomed  he  went  to  Rome,  and  gave  an 
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account  of  his  million  to  the  pope,  who  conferred  upon  him 
lome  fignal  marks  of  his  elleem.  His  holinefs  entrufted  him 
with  the  revival  of  an  Armenian  Bible,  and  lent  him  again  into 
the  Baft,  where  he  was  promoted,  in  166,',  to  the  billiopric  of 
Nadivan.  After  having  governed  that  church  for  nine  years,  he 
returned  to  Italy,  andjook  the  charge  of  the  church  of  Bali- 
gnano,  where  he  died  three  years  after  in  i66~.  His  charity,  his 
zeal,  and  other  virtues  did  honour  to  the  epifcopal  office.  There 
are  extant  of  his  writings,  1.  Some  works  of  Controverfy  and 
Theology.  2.  Two  Di£lionaries ; the  one  a Latin-Perfian, 
and  the  other  an  Armenian-Latin.  3.  An  Armenian  Gram- 
mar. 4.  A Diretlory,  which  is  of.great  ufe  in  correcting  Ar- 
menian books.  All  thefe  works  equally  diftingu.fii  him  for 
virtue  and  for  learning. 

PIRON  (Alexis),  whofe  father  was. an  apothecary,  was 
born  at  Dijon  the  9th  of  July  1689,  where  he  palled  more  than 
30  years  in  the  idle  and  defiruClive  dilfipation  too  common  to 
young  men.  He  was  at  length  obliged  to  quit  the  place  of  his 
nativity,  in  order  to  avoid  the  reproaches  of  his  fellow  citizens, 
on  account  of  an  ode  which  he  had  wiitten,  and  which  gave 
great  offence.  His  relations  not  being  able  to  give  him  much 
affiftance,  he  fupported  himfelf  at  Paris  by  means  of  his  pen, 
thefirokes  of  which  were  as  beautiful  and  fair  as  thofe  of  an 
engraver.  He  lived  in  the  houfe  of  VI.  de  Bellifle  as  his  fecre- 
tary,  and  afterwards  with  a financier,  who  did  not  know  that 
he  had  a man  of  genius  under  his  roof.  Plis  reputation  as  a 
writer  commenced  with  tome  pieces  which  he  publifiied  for  the 
entertainment  of  the  populace,  and  which  (bowed  firong  marks 
of  original  invention  3 but  what  fully  efiablifhed  his  character 
in  this  way  was  his  comedy  entitled  Metromany,  which  was  the 
beft  that  had  appeared  in  France  fince  Regnard’s  Gamefter.  This 
performance,  in  five  ails,  well  conducted,  replete  with  genius, 
wit,  and  humour,  was  ailed  with  the  greateil  fuccefs  upon  the 
French  ftage  in  1738.  The  author  met  with  every  attention  in 
the  capital  which  was  due  to  a man  of  real  genius,  and  whofe 
Halhes  of  wit  were  inexhaultible.  We  (hall  infert  a few  anec- 
dotes of  him,  which  will  ferve  to  fhew  his  charaCter  and  turn  of 
mind.  In  Burgundy  the  inhabitants  of  Beaune  are  called  the 
Ajfes  of  Beaime.  Piron  often  indulged  his  fatirical  dilpofition  at 
their  expence.  One  day  as  he  was  taking  a walk  in  the  neigh- 
bourhood of  that  city,  he  diverted  himfelf  with  cutting  down 
all  the  thirties  which  he  met  with.  When  a friend  afked  him 
his  reafon  for  doing  fo,  he  replied,  J'ai  a vie.  pi  am  dr  e dcs  Beau- 
nois  ; je  leur  coupe  les  vi-vrcs,  i.  e.  “ I am  forry  indeed  for  the 
Beaunians  ; for  I am  cutting  down  their  food.”  Being  told 
again  that  thefe  people  would  certainly  be  revenged  of  him, 

Allez,  (fays  he)  allez  : je  nc  crams  point  leur  impuijfant 
couroux  ; 

Et,  quand  je ferois  feul,  je  les  batterois  tons. 

“ Get  you  gone,  get  you  gone  : I fear  not  their  feeble  revenge ; 
for,  though  alone,  I (hould  beat  them  all.”  Going  into  a theatre 
one  time  where  a play  was  afting,  he  atked  what  it  was  ? “The 
Cheats.of  Scapin,”  gravely  replied  a young  Beaunian.  “ Ah  ! 
Sir,  (fays  Piron,  after  thanking  him,)  I took  it  to  he  the  Cheats 
ofOreftes.”  In  the  time  of  the  play,  foinebody  addrelles  the 
company  with  “ Silence  there,  gentlemen,  we  don’t  hear.’'  “ ft 
is  not  at  lead  (cried  Piron)  for  want  of  ears.”  A bifiiop  one 
day  alkcd  Piron,  during  the  difpute?  about  Janfenilm,  “ Did 
you  read  my  mandate,  Air.  Piron  ?”  “ No,  my  lord  5 and 
you — ” The  converfation  turning  very  warm,  the  bifhop  remind- 
ed him  of  the  diftance  which  birth  and  rank  had  nut  between 
them.  “ Sir  (fays  Piron),  I have  plainly  the  luperiorfiy  over 
you  at  this  moment ; for  I am  in  the  right,  and  you  are  in  the 
wrong.”  Voltaire’s  Semi  ram  is  did  not  meet  with  a very  favour- 
able reception  the  firft  time  it  was  aCted.  I he  author  finding 
Piron  behind  the  lccnes,  alked  him  what  he  thought  of  his  per- 
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formance  ? « I think  (replied  he)  you  would  have  been  pleafed 
that  I had  been  the  author  of  it.”  The  performer  of  the  cha- 
racier  Ferdinand  Cortez  (the  title  of  one  of  Pinm’s  tragedies) 
having  requerted  forne  corre&ions  to  be  made  on  the  plav  the 
firlt  time  it  was  afited,  Piron  fired  at  the  word  cor  re  Plans.  Th 
player,  who  was  deputed  to  wait  upon  the  author  with  this  n 
queft,  cited  the  example  Of  Voltaire,  who  correfled  forne  of  h.„ 
pieces  in  order  to  gratify  the  tafte  of  the  public.  “ The  cafes 
are  widely  different  (replied  Piron).;  Voltaire  works  in  che- 
quer-work, and  I cart  in  brafs.”  If  this  anfwer  be  not  very 
modell,  we  mart  allow  that  it  does  not  want  wit.  He  thought 
himfelf,  if  not  fuperior,  at  lead  equal  to  Voltaire.  Some  perfon 
congratulating  him  on  having  compofed  the  beft  comedy  of 
this  age,  he  anfwcred,  with  more  franknefs  than  modefty,  “ Add 
too,  and  the  beft  tragedy.”  The  following  verfes  are  well  known, 
in  which  he  fays  : 

Bn  deux  mots  voulez  vous  difinguer  & connoltre 

Le  rimeur  Dijonnois  & le  Parifien  ? 

Lc  premier  ne  Jut.  rien,  & ne  voulut  rien  Ctre  ; 

L'  autre  voulut  tout  ttre,  & ne  fit  prefquerien. 

We  fee  by  thefe  different  traits  that  Piron  had  a fufficient 
ftock  of  felt  conceit.  What  helped  to  increafe  it,  and  make 
him  fancy  himfelf  fuperior  to  the  moll  celebrated  of  his  con- 
temporaries, was,  that  his  company,  on  account  of  his  original 
humour,  of  which  he  had  an  uncommon  (hare,  was  more 
courted  than  that  of  Voltaire,  who  was  otherwife  too  lively,  too 
captious,  and  crabbed.  But  thofe  who  have  favoured  us  with 
an  account  of  his  many  wi.tticifms  in  converfation,  would  have 
done  more  honour  to  his  memory  if  they  had  pufled  over  fuch 
as  were  either  indecent  or  infipid.  .A  thing  often  pleafes  over 
a glafs  of  wine,  which  will  not  give  the  fame  fatisfaCtion  when, 
it  is  repeated,  efpecially  if,  in  repeating  it,  you  want  to  make 
it  appear  of  lome  importance.  Be  that  as  it  may,  Piron’s  mif- 
chievous  ingenuity  was  partly  the  caufe  which  excluded  him 
from  the  French  Academy.  “ I could  not  (faid  he)  make 
thirty-nine  people  think  as  I do,  and  I could  ft  ill  lefs  think  as 
thirty- nine  do  ” He  called  that  celebrated  fociety  very  unjuftly 
les  invalules  du  be!  efprit,  “ the  invalids  of  wit  and  yet  he 
often  endeavoured  to  be  one  of  thofe  invalids.  His  death  was 
haftened  by  a fall  which  he  got  a little  before.  He  died  the 
2 iff  of  January  1 7 73 , at  the  age  of  83.  He  had  prepared  for 
himfelf  the  following  epitaph,  in  the  way  ot  an  epigram  : 

Ci  git  Piron,  qui  ne  fut  rien, 

Pas  mime  academician. 

“ Here  lies  Piron,  who  was  nothing,  not  even  an  academi- 
cian.” 

His  wife,  Maria  Therefa  Quenandon,  who  died  in  1751.  he 
deferibes  as  a fweet  and  molt  agreeable  companion.  They  lived 
together  for  feveral  years  ; and  no  hulband  ever  difeharged  his 
duty  with  more  fidelity  and  attention. 

A collection  of  his  works  appeared  in  1776,  in  7 vols.  8vo. 
and  9 vols.  12100.  The  principal  pieces  are,  The  School  of 
Fathers  ; a comedy  aCted  in  1728  under  the  title  of  Ungrateful 
Sons.  Callillhenes  ; a tragedy,  the  fubjett  of  which  is  taken 
from  Juftin.  The  My  iter  ions  Lover,  a comedy.  Giftavus,  and 
Ferdinand  Cortez,  two  tragedies;  forne  feenes  of  which  difeover 
an  original  genius,  but  the  vertification  neither  pleafes  the  ear 
nor  affeCts  the  heart.  Metromany,  a comedy.  The  Courfcs 
of  Tempo,  an  ingenious  paftoral,  in  which  the  manners  both 
of  the  town  and  country  are  pleafantly  drawn.  Some  odes, 
poems,  fables,  and  epigrams.  In  this  laft  kind  of  poetry  he 
was  very  fuccefsful,  and  he  may  be  placed  after  Marol  and 
ltouffeau.  There  was  no  occafioti  for  loading  the  public  wi  h 
7 vols.  of  his  works  ; the  half  of  that  number  might  have  liit- 
ficed.  For,  excepting  Metromany,  Guftavus,  the  Courfes  of 
Tempe,  forne  odes,  about  20  epigrams,  three  or  four  tables,  and 
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fome  epiftles,  the  reft  are  but  indifferent,  and  have  no  claim  to 
any  extraordinary  merit. 

PISA,  an  ancient  and  large  city  of  Tufcany,  capital  of  the 
Pifano,  with  a univcrfi.ty,  an  archbifhop’s  fee,  and  three  forts. 
The  river  Arno  runs  through  Pifa,  and  over  it  are  three  bridges, 
one  of  which  is  conftnnSted  of  marble.  This  city  is  fo  far 
from  having  as  many  inhabitants  as  it  can  contain,  that  graft 
grows  in  the  principal  (treets.  The  cathedral  is  a magnificent 
ftru&ure,  and  on  the  right  fide  of  the  choir  is  a leaning  tower, 
much  talked  of.  In  the  great  fquare,  before  St.  Stephen’s 
church,  is  a white  marble  ftalue  of  duke  Cofmo  the  Great. 
The  grand  duke’s  palace,  and  the  magnificent  exchange,  are 
tuorth  notice.  Pifa  is  fcated  in  a fertile  plain,  at  a fmall  dif- 
rance  from  the  Mediterranean,  to  miles  N.  of  Leghorn,  and 
42  W.  of  Florence.  E-  Ion.  10.  17.  N.  lat.  43.  43. 

PISCARY,  in  our  ancient  ftatutes,  the  liberty  of  lifliing  in 
another  man’s  waters. 

PISCES,  in  aftronomy,  the  12th  fign  or  confiellation  of  the 
zodiac.  See  Astronomy. 

PISCIDIA,  a genus  of  the  decandria  order,  belonging  to 
the  diadelphia  clafs  of  plants.  There  are  two  fpecies,  viz. 
I.  The  erytbrina,  or  dog-wood  tree.  This  grows  plentifully  in 
Jamaica,  where  it  rifes  to  the  height  of  25  feet  or  more  ; the 
Hem  is  almoft  as  large  as  a man’s  body,  Covered  with  a light- 
coloured  frnooth  bark,  and  fending  out  feveral  branches  at  the 
top  without  order;  the  leaves  are  about  two  inches  long, 
winged,  with  oval  lobes.  The  flowers  are  of  the  butterfly 
kind,  and  of  a dirty  white  colour ; they  are  fucceeded  by  oblong 
pods,  with  four  longitudinal  wings,  and  jointed  between  the 
cells' which  contain  the  feeds.  2.  The  Cartbagmienjis,  with 
oblong  oval  leaves,  is  alfo  a native  of  the  Weft  Indies.  It 
differs  from  the  former  only  in  the  fhape  and  confidence  of  the 
leaves,  which  are  more  oblong  and  ftiffer  ; but  in  other  refpebVs 
they  are  very  fimilar.  Both  fpecies  are  eafiTy  propagated  by 
feeds ; but  require  artificial  heat  to  preferve  them  in  this  coun- 
try. The  negroes  in  the  Weft  Indies  make  ufe  of  the  bark  of 
the  firft  fpecies'to  intoxicate  fifli.  When  any  number  of  gentle- 
men have  an  inclination  to  divert  themfelves  with  fifhing,  or, 
more  properly  (peaking,  with  fifh-huntifig,  they  fend  each  of 
them  a negro-flave  to  the  woods,  in  order  to  fetch  fome  of  the 
bark  of  the  dog-wood  tree.  This  bark  is  next  morning  pounded 
very  fmall  with  (tones,  put  into  old  lacks,  carried  into  rocky 
parts  of  the  fea,  fteeped  till  thoroughly  foaked  with  falt-water, 
and  then  well  f'queezed  by  the  negroes  to  exprefs  the  juice. 
This  juice  immediately  colours  the  fea  with  a reddifli  hue;  and, 
being  of  a poifonous  nature,  will  in  an  hour’s  time  make  the 
fifties,  fuch  as  groopers,  rock-fifh,  old  wives,  Welchmen,  &c. 
fo  drunk  pr  intoxicated,  as  to  fwim  on  the  furface  of  the  water, 
quite  heedlefs  of  the  danger  : the  gentlemen  then  fend  in  their 
negroes,  who  purfue,  both  fwimming  and  diving,  the  poor 
inebriated  fifties,  till  they  catch  them  with  their  hands;  their 
mafters  in  the  mean  time  ftanding  by,  on  high  rocks,  to  fee 
the  paftime. 

It  is  remarkable,  that  though  this  poifon  kills  millions  of  the 
fmall  fry,  it  has  never  been  known  to  impart  any  bad  quality 
to  the  fifh  which  have  been  caught  in  confequence  of  the  intox- 
ication. 

The  wood  of  this  tree,  although  pretty  hard,  is  only  fit  for 
fuel ; and  even  for  this  purpofe  the  negroes  very  feldom,  if 
ever,  employ  it,  on  account  of  its  fingular  quality  juft  men- 
tioned. The  bark  is  rough,  brown,  and  thick  ; the  tree  fends 
forth  a confiderable  number  of  branches,  and  is  well  clothed 
with  leaves,  which  relemble  thofe  of  the  pea,  are  thick,  cottony, 
and  of  a deep  green.  The  bark  ufed  for  the  above-mentioned 
purpofe  is  chiefly  that  of  the  roots. 

PISCINA,  in  antiquity,  a large  bafon  in  a public  place  or 
fquare,  where  the  Roman  youth  learned  to  fwim ; and  which 


was  furrounded  with  a high  wall,  to  prevent  filth  from  being 
thrown  into  iu  This  word  is  alfo  ul'ed  for  a lavatory  among 
the  Turks,  placed  in  the  middle  court  of  a mofque  or  temple, 
where  the  Muffulmen  wafh  themfelves  before  they  offer  their 
prayers. 

BISISTRATUS,  an  Athenian  who  early  diftinguifhed  him- 
felf  by  his  valour  in  the  field,  and  by  his  addrefs  and  eloquence 
at  home.  After  he  had  rendered  himfelf  the  favourite  of  the 
populace  by  his  liberality,  and  by  the  intrepidity  with  which  he 
had  fought  their  battles,  particularly  near  Salamis,  he  refolved 
to  make  himfelf  mafter  of  his  country.  Every  thing  feemed 
favourable  to  his  ambitious  views  ; but  Solon  alone,  who  was 
then  at  the  head  of  affairs,  and  who  had  lately  enforced  his 
celebrated  laws,  oppofed  him,  and  difeovered  his  duplicity  and 
artful  behaviour  before  the  public  alfembly.  Pififtratus  was  not 
difheartened  by  the  tneafures  of  his  relation  Solon,  but  he  had 
recourfe  to  artifice.  In  returning  from  his  country-houfe,  he 
cut  himfelf  in  various  places  ; and  after  he  had  expofed  his 
mangled  body  to  the  eyes  of  the  populace,  deplored  his  misfor- 
tunes, and  accufed  his  enemies  of  attempts  upon  his  life, 
becaufe  he  was  the  friend  of  the  people,  the  guardian  of  the 
poor,  and  the  reliever  of  the  opprelled,  he  claimed  a chofen 
body  of  50  men  from  the  populace  to  defend  his  perfon  in  future 
from  the -malevolence  and  the  cruelty  of  his  enemies.  The 
unfufpe£ting  people  unanimoufly  granted  his  requeft,  though 
Solon  oppofed  it  with  all  his  influence  ; and  Pififtratus  had  no 
fooner  received  an  armed  band  on  whofe  fidelity  and  attachment 
he  could  rely,  than  he  feized  the  citadel  of  Athens,  and  made 
himfelf  abfolute.  The  people  too  late  perceived  their  credu- 
lity: yet,  though  the  tyrant  was  popular,  two  of  the  citizens, 
Megacles  and  Lycurgus,  confpired  together  againft  him,  and 
by  their  means  he  was. forcibly  ejected  from  the  city.  His  houfe 
and  all  his  effefts  were  expofed  to  fale  ; but  there  was  found  in 
Athens  only  one  man  who  would  buy  them.  The  private 
ditfenfions  of  the  friends  of  liberty  proved  favourable  to  the 
expelled  tyrant;  and  Megacles,  who  was  jealous  of  Lycurgus, 
fecretly  promifed  to  reftore  Pififtratus  to  all  his  rights  and 
privileges  in  Athens,  if  he  would  marry  his  daughter.  Pififtratus 
contented  ; and  by  the  affiltance  of  his  father-in-law  he  was 
foon  enabled  to  expel  Lycurgus,  and  to  re-eftablifh  himfelf. 
By  means  of  a woman  called  Plya,  whofe  fhape  was  tall, 
whofe  features  were  noble  and  commanding,  he  impofed  upon 
the  people,  and  created  himfelf  adherents  even  among  his  ene- 
mies. Phya  was  conciu&ed  through  the  ftreetsof  the  city;  and 
fhowing  herfelf  fubfervient  to  the  artifice  of  Pififtratus,  the  was 
announced  as  Minerva,  the  Goddefs  of  Wifdom,  and  the  patro- 
nefs  of  Athens,  who  was  come  down  from  heaven  to  re-eftablifh 
her  favourite  Pififtratus  in  a power  which  was  fiantlioned  by  the 
will  of  Heaven,  and  favoured  by  the  affe6tion  of  the  people, 
in  the  niidft  of  his  triumph,  however,  Pififtratus  found  himfelf 
unfupported  ; and  fome  time  after,  when  he  repudiated  the 
daughter  of  Megacles,  he  found  that  not  only  the  citizens,  but 
even  his  very  troops,  were  alienated  from  him  by  the  influence, 
the  intrigues,  and  the  bribery  of  his  father-in-law.  He  fled  from 
Athens,  where  he  no  longer  could  maintain  his  power,  and  re- 
tired to  Euboea.  Eleven  years  after  he  was  drawn  from  his 
obfeure  retreat,  by  means  of  his  Con  Hippias,  and  was  a 
third  time  received  by  the  people  of  Athens  as  their  mafter  and 
fovereign.  Upon  this  he  facrificed  to  his  ref'entment  the  friends 
of  Megacles;  but  he  did  not  lofe  fight  of  the  public  good,  and, 
while  he  fought  the  agrandizement  of  his  family,  did  not 
negleiT  the  dignity  and  the  honour  of  the  Athenian  name.  He 
died  about  528  years  before  the  Chriftian  era,  after  he  had  en- 
joyed the  fovereign  power  at  Athens  for  33  years,  and  was  fuc- 
ceeded by  his  fon  1 iipparchus.  Pififtratus  claims  our  admiration 
for  his  juftice,  his  liberality,  and  his  moderation.  It  he  was  dread- 
ed and  detefted  as  a tyrant,  the  Athenians  loved  and  refpedfted 
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his  private  virtues  and  his  patriot! fni  as  a fellow-citizen;  and' 
the  opprobrium  which  generally  falls  on  his  head  may  be  attri- 
buted not  to  the  feverity  ot  his  admini'ftration,  but  to  the  re- 
publican principles  of  the  Athenians,  who  hated  and  exclaimed 
againft  the  moderation  and  equity  of  the  miideft  fovereign, 
while  they  flattered  the  pride  and  gratified  the  guilty  defires  of 
fhe  motl  tyrannical  of  their  fellow- fubje&s.  1 ‘ifiltratus  often 
refuted  to  punifli  the  infolencc  of  his  enemies ; and  when  he 
had  one  day  been  virulently  accufed  of  murder,  rather  than  in- 
fii£l  immediate  punilhment  upon  the  man  who  had  criminated 
him,  he  went  to  the  areopagus,  and  there  convinced  the  Athe- 
nians that  the  accufations  of  his  enemies  were  groundlefs,  and 
that  his  life  was  irreproachable.  It  is  to  his  labours  that  we 
are  indebted  for  the  prefervation  of  the  poems  of  Homer  ; and 
he  was  the  full,  according  to  Cicero,  who  introduced  them  at 
Athens  in  the  order  in  which  they  now  Hand.  He  alfo  efta- 
blifhed  a public  library  at  Athens  ; and  the  valuable  books 
which  he  had  diligently  collehlyd  were  carried  into  Perfia  when 
Xerxes  made  himfelf  matter  of  the  capital  of  Attica.  Hippar- 
chus and  Hippias,  the  fons  of  Pififtratus,  who  have  received 
the  name  of  Pifijlratides,  rendered  themfelves  as  illu'lrious  as 
their  father ; but  the  flames  of  liberty  were  too  powerful  to  be 
extinguished.  The  Pifittratidae  governed  with  great  modera- 
tion; but  the  name  of  tyrant  or  fovereign  was  infhpportable 
to  the  Athenians.  Two  of  the  tnoft  refpedttable  of  the  citizens, 
Called  Harmodius  and  Ariflog'iton,  confpired  againtt  them,  and 
Hipparchus  was  difpatched  in  a public  alfembly.  This  murder 
was  not,  however,  attended  with  any  advantages  : and  though 
Jhe  two  leaders  of  the  confpiracy,  who  have  been  celebrated 
through  every  age  for  their  patriotifin,  were  fupported  by  the 
people,  yet  Hippias  quelled  the  tumult  by  his  uncommon 
firmnefs  3nd  prudence,  and  for  a while  preferved  that  peace  in 
Athens  which  his  father  had  often  been  unable  to  command. 
This  was  not  long  to  continue.  Hippias  was  at  laft  expelled 
by  the  united  efforts  of  the  Athenians  and  of  their  allies,  and 
he  left  Attica,  when  he  found  himfelf  unable  to  maintain  his 
power  and  independence.  The  reft  of  the  family  of  Pifil- 
tratus  followed  him  in  his  banifhment;  and  after  they  had 
refilled  to  accept  the  liberal  offers  of  the  princes  of  Thriftily, 
and  the  king  of  Macedonia,  who  wiflicd  them  to  fettle  in  their 
Tefpeftive  territories,  the  Pifittratidae  retired  to  Sigaeum,  which 
their  father  had  in  the  fummit  of  his  power  conquered,  and 
bequeathed  to  his  pofterity.  After  the  banifliment  of  the 
Pifittratidae,  the  Athenians  became  more  than  commonly  jea- 
lous of  their  liberty,  and  often  facrificed  the  moft  powerful  of 
their  citizens,  apprehenfive  of  the  influence  which  popularity 
and  a well-direided  liberality  might  gain  among  a fickle  and 
unfettled  populace.  The  Pifittratidae  were  banifhed  from 
Athens  about  18  years  after  the  death  of  Pififtratus. 

PISMIRES,  a vulgar  name  given  to  the  Ant.  A large 
kind  of  thefe  infe£ls  are  very  common  in  Africa.  They  deftroy 
not  only  the  fruits  of  the  ground,  but  even  men  and  beafts,  in  fo 
little  a time  as  one  fingle  night ; and  would,  without  all  doubt, 
prove  more  fatally  dcftru&ive  to  the  inhabitants,  were  they  not 
fo  happily  deftroyed  by  a proportionable  number  of  monkeys, 
who  greedily  ferret  and  devour  them.  For  a further  account  of 
thefe,  and  fome  other  grievous  plagues  with  which  the  far 
greater  part  of  the  vaft  continent  of  Africa  is  afilided,  par- 
ticularly that  moft  horrid  vifitation  of  locutts,  which  feldom 
fail  a year  of  laying  watte  fome  of  the  provinces,  fee  Gryllus. 

PISO  (Lucius  Calpuknius),  furnamed  Frugi  on  account 
of  his  frugality,  was  defeended  of  the  illuftrions  family  of  the 
Pitos,  which  gave  l’o  many  great  men  to  the  Roman  republic. 
He  was  tribune  of  the  people  in  the  year  149  before  Chrift, 
and  afterwards  conlul.  During  his  tribunefhip,  he  puhlifhed  a 
law  againft  the  crime  of  concutfion  or  extortion,  entitled  Lex 
Calpurnia  de  pecunus  repet unJis . Fie  happily  ended  the  war  in 
Vol.  VIII. 


SicHy  To  reward  the  fervlcea  of  one  of  hia  fons,  who  had  dif- 
tingui filed  himielf  in  that  expedition,  he  left  him  by  his  will  a 
golden  crown,  weighing  20  pounds.  Pifo  joined  to  the  qualities 
of  a good  citizen  the-  talents  of  a lawyer,  an  orator,  and  his- 
torian . 

Prso  (Caius  Calpurnius),  a Roman  conful  in  the  year  6? 
betore  Chrift,  was  author  of  the  law  which  forbade  canvafling  for 
public  offices,  entitled  Lex  Calpurnia.  dc  ambit u.  He  difplavcd 
all  the  firmnefs  worthy  of  a conful  in  one  of  the  moft  ftormy  pe- 
riods of  the  republic.  The  Roman  people,  deceived  by  the  flat- 
tery of  Marcus  Palicanus,  a turbulent  and  fed itious  fellow,  were 
on  the  eve  of  loading  themfelves  with  the  greateft  difgrace,  by 
putting  the  fupreme  authority  into  the  hands  of  this  man,  who 
deferved  punifhment  rather  than  honours.  The  tribunes  of  the 
people,  by  their  harangues,  inflamed  the  blind  fury  of  the  multi- 
tude, already  fufficiently  mutinous  of  themfelves.  In  this  fitu- 
ation,  1 no  mounted  the  roftrum  ; and  being  afked  if  he  would 
declare  Palicanus  conful,  in  cafe  the  fufiVages  "of  the  people 
ftiould  concur  in  the  nomination,  he  inftantly  replied,  that  " he 
did  not  think  the  republic  was  yet  involved  in  fuch  darknefsand 
defpair  as  to  be  capable  of  committing  fo  infamous  an  ablion.” 
Being  afterwards  ttrongly  and  repeatedly  called  upon  to  fay, 
“ what  he  would  do,  if  the  thing  ftiould  happen  ?”  his  anfwer 
was,  “ ISo,  I would  not  name  him.”  By  this  firm  and  laconic 
anfwer  he  deprived  Palicanus  of  the  dignity  to  which  heafpired. 
Pifo,  according  to  Cicero,  was  not  pottefTed  of  a quick  concep- 
tion ; but  he  thought  maturely,  and  with  judgment,  and  by  a 
proper  firmnels  be  appeared  to  be  an  abler  man  than  he 
really  was. 

Piso  (Lneius  Calpurnius),  was  conful  In  the  reign  of  Augus- 
tus, and  governor  of  Syria  under  Tiberius,  whofe  confident  he 
was.  It  is  laid,  that  by  the  order  of  this  emperor  he  caufed 
Germanicus  to  be  poiloned.  Being  accufed  of  that  crime,  and 
feeing  himfelf  abandoned  by  every  body,  he  laid  violent  hands 
on  himfelf  in  the  20th  year  of  our  Lord.  He  was  a man  of  in- 
fupportable  pride  and  excelfive  violence.  Some  inftances  of  his 
wicked  cruelty  have  been  banded  down  to  us.  Having  given 
orders  in  the  heat  of  his  pafiion  to  condudl  to  puniftiment  a fol- 
dier,  as  guilty  of  the  death  of  one  of  his  companions,  becaufe  he 
had  gone  out  of  the  camp  with  him  and  returned  without  him, 
no  prayers  or  entreaty  could  prevail  with  Pifo  to  l’ufpend  the  ex- 
ecution of  this  fentence  until  the  affair  ftiould  be  properly  in- 
veftigated.  The  foldier  was  led  without  the  entrenchments,  and 
had  already  prefented  his  head  to  receive  the  fatal  ftroke,  when 
his  companion  whom  he  was  accufed  of  having  killed,  made  his 
appearance  again.  Whereupon  the  centurion,  whofe  office  it 
was  to  lee  the  fentence  executed,  ordered  the  executioner  to  put 
up  his  fword  into  the  fcabbard.  Thofe  two  companions,  after 
embracing  each  other,  are  conducted  to  Pifo,  amidft  the  accla- 
mations of  the  whole  army,  and  a prodigious  crowd  of  people. 
Pifo,  foaming  with  rage,  afeendshis  tribune,  and  pronounces  the 
fame  fentence  of  death  againft  the  whole  three,  without  excepting 
the  centurion  who  had  brought  back  the  condemned  foldier,  in 
thefe  terms  : “ You  I order  to  be  put  to  death  becaufe  you  have 
been  already  condemned  ; you,  becaufe  you  have  been  the  caufe  of 
the  condemnation  of  your  comrade;  and  you,  becaufe,  having  got 
orders  to  put  that  foldier  to  death,  you  have  not  obeyed  your 
prince.” 

RISSASPHALTUM,  earth-Ritch;  a fluid,  opaque,  mi- 
neral body,  of  a thick  confiltence,  lining  ftnel],  readily  inflam- 
mable, but  leaving  a reliduum  of  greyifti  allies  afterburning.  It 
arifes  out  of  the  cracks  of  the  rpeks,  in  feveral  places  in  ihe 
lfland  ofSumatra,  and  fome  other  places  in  the  Eatt  Indies,  where 
it  is  much  elleemcd  in  paralytic  diforders.  There  is  3 remark- 
able mine  of  it  in  the  Uland  of  Boa,  (lee  Bua,)  of  which  the 
following  curious  defeription  is  given  us  by  the  Abbe  Fortis  : 
“ The  illand  is  divided  into  two  promontories  between  the  noith 
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and  weft : crofting  over  the  top  of  the  latter,  which  is  not  half  a 
mile  broad,  and  defcending  in  a right  line  towards  the  fea,  one 
is  conducted  to  a hole  well  known  to  the  inhabitants.  This  hole 
extends  not  much  above  11  feet,  and  from  its  bottom,  above  23 
ice t ; erpendicular,  arife  the  marble  ftrata  which  fuftain  the  irre- 
gular maftes  that  furround  the  top  of  the  mountain. 

“ The  place  feemed  to  me  (continues  our  author)  fo  worthy 
of  obfervation,  that  I cauled  a drawing  of  it  to  be  taken.  The 
hole  AAA,  Plate  3.  is  dug  out  of  an  irregular  ftratum  of  ar- 
gillaceous Tandy  earth,  in  fome  parts  whitifh,  and  in  others  of  a 
greenifh  colour;  part  of  it  is  half  petrified,  and  full  of  nu- 
mifmales  of  the  largeft  kind,  lenticulares,  and  fragments,  with 
here  and  there  a fmall  branch  of  madreporites,  and  frequently  of 
thofe  other  foil'll  bodies  called  by  Gefner  cornua  ammonis  Can- 
dida, minima,  &c.  The  mafs  B is  fallen  from  the  height  of  the 
rock,  and  lies  ifolated.  The  excavation,  made  by  fame  poor 
man  in  the  fofter  matter,  reaches  a little  below  the  extremity 
CC  of  the  ftratum  DD.  This  is  feparated  by  the  line  EE  from 
the  ftratum  FF,  which  is  of  hard  common  marble,  with  marine 
bodies  without  flints.  The  upper  part  a a is  of  hard  lenticular 
ftone,  interfperfed  with  flints  full  of  lenticulares.  The  mafs  H 
does  not  difeover  the  divitions  of  its  ftrata  on  the  outfide,  and 
tranfpires  very  fmall  drops  of  piflafphaltum,  fcarcely  difeerni- 
ble ; but  the  tears  1 1 1 of  the  fame  matter,  which  flow  from  the 
fifl’uresand  chinks  of  the  whitifh  ftratum  DD,  are  very  oblerv- 
able.  They  come  out  moft  abundantly  when  the  fun  falls  on 
the  marble  rock  in  the  heat  of  the  day.  This  piflafphaltum  is  of 
the  moft  perfeft  quality,  black  and  fhining  like  the  bitumen 
Judaicum  ; very  pure,  odorous,  and  cohefive.  It  comes  out  al- 
moft  liquid,  but  hardens  in  large  drops  when  the  fun  fets.  On 
breaking  many  of  thefe  drops  on  the  fpot,  I found  that  almoft 
every  one  of  them  had  an  inner  cavity  full  of  very  clear  water. 

u The  greateft  breadth  of  the  tea/s  that  I faw  was  two  inches, 
and  the  common  breadth  is  half  an  inch.  The  chinks  and  Al- 
lures of  the  marble,  from  whence  this  bituminous  pitch  tranfudes, 
are  not  more  than  the  thicknefs  of  a thread  ; and  for  the  moft. 
part  are  fo  imperceptible,  that  were  it  not  for  the  pitch  itfelf, 
whereby  they  are  blackened,  they  could  not  by  any  means  be  dif- 
tinguifhed  by  the  naked  eye.  To  the  narrownefs  of  thefe  paf- 
fages  is,  no  doubt,  in  part  owing  the  fmall  quantity  of  pillkf- 
pbaltum  that  tranfpires.” 

After  fome  conje&ures  about  the  origin  of  this  mine,  our 
author  proceeds  to  inform  us  that  the  piflafphaltum  of  Bua  is 
correfpondent  to  that  fulfil  produ^fion  which  by  Haftel quilt,  in 
his  Travels,  is  called  mumia  miner  ale , and  mumia  nativa  Perjiana 
by  Kempfer,  which  the  Egyptians  made  ufeof  to  embalm  their 
kings*.  It  is  found  in  a cave  of  mount  Caucafus,  which  is  kept 
fhut,  and  carefully  guarded  by  order  of  the  king  of  Perfia.  One 
of  the  qpalities  alfigned  by  M.  Linnaeus  to  the  fineti  bitumen  is 
to  fmoke  when  laid  on  the  Are,  as  ours  does,  emitting  a fmell  of 
pitch  not  difagrceable.  He  believes  it  wobld  be  very  good  for 
wounds,  as  the  oriental  mumia  is,  and  like  the  pitch  of  Caflro, 
xvhich  is  frequently  ufed  by  the  Homan  chirurgeons  for  frac- 
tures, contufions,  and  in  many  external  applications.  See  Mi- 
neralogy. 

PISSELyEUM  indicum,  Barbados  Tar ; a mineral  fluid 


of  the  nature  of  the  thicker  bitumens,  and  of  all  others  the  moft 
approaching,  in  appearance,  colour,  and  confidence,  tb  the  true 
piflafphaltum,  but  differing  from  it  in  other  refpe&s.  It  is  very 
frequent  in  many  parts  of  America,  where  it  is  found  trickling 
down  the  (ides  of  mountains  in  large  quantities,  and  fometimes 
floating  on  the  Airfare  of  the  waters.  It  has  been  greatly  re- 
commended internally  in  coughs  and  other  diforders  of  the 
bread  and  lungs. 

O 

PISTAC1A,  turpentine-tree,  Pijlaclia-vut  and  Maftich- 
tree;  a genus  of  the  pentandria  order,  belonging  to  the  dicecia 
clafs  of  plants.  There  are  nine  fpecies;  of  which  the  moft  re- 
markable are,  1.  The  terebinthus,  or  piftachia-tree.  This  grows 
naturally  in  Arabia,  Perfia,  and  Syria,  whence  the  nuts  are  an- 
nually brought  to  Europe.  In  thofe  countries  it  grows  to  the 
height  of  25  or  30  feet : the  bark  of  the  ftem  and  old  branches 
is  of  a dark  ruffet  colour,  but  that  of  the  young  branches  is  of  a 
light  brown.  Thefe  are  garnifhed  with  winged  leaves,  compofed 
fometimes  of  two,  at  other  times  of  three,  pairs  of  lobes,  termi- 
nated by  an  odd  one  : thefe  lobes  approach  towards  an  oval  fnape, 
and  their  edges  are  turned  backward  ; and  thefe,  when  bruifed, 
emit  a fmell  fiinilar  to  that  of  the  {hell  of  the  nut.  Some  of 
thefe  trees  produce  male  and  others  female  flowers,  and  fome 
have  both  male  and  female  on  the  fame  tree.  The  male  flower* 
come  out  from  the  (ides  of  the  branches  in  loofe  bunches  or 
catkins.  They  have  no  petals,  but  flve  fmall  (lamina  crowned 
by  large  four-cornered  fummits  filled  with  farina;  and  when  this 
is  difeharged,  the  flowers  fall  off.  The  female  flowers  come  out 
in  clufters  from  the  Tides  of  the  branches  : they  have  no  petals, 
but  a large  oval  germen  fupporting  three  reflexed  ftyles,  and  are 
fucceeded  by  oval  nuts.  2.  The  lentilcus,  or  common  maftich- 
tree,  grows  naturally  in  Portugal,  Spain,  and  Italy.  Being  an 
evergreen,  it  has  been  preferved  in  this  country  in  order  to  adorn 
the  green-houfes.  In  the  countries  where  it  is  a native,  it  rifes 
to  the  height  of  1 8 or  20  feet,  covered  with  a grey  bark  on  the 
ftem  ; but  the  branches,  which  are  very  numerous,  are  covered, 
with  a reddilh-brown  bark,  and  are  garnifhed  with  winged  leaves, 
compofed  of  three  or  four  pair  of  fmall  fpear-fliaped  lobes,  with- 
out an  odd  one  at  the  end.  3.  The  orientalis,  or  true  maftich- 
tree  of  thfe  Levant,  from  which  the  maftich  is  gathered,  has  been 
confounded  by  ntoft  botanical  writers  with  the  lentifeus,  or  com- 
mon maftich  tree,  above  deferibed,  though  there  are  confiderable 
differences  between  them.  The  bark  of  the  tree  is  brown  ; the 
leaves  are  compofed  of  two  or  three  pair  of  fpear-fhaped  lobes, 
terminated  by  an  odd  one  : the  outer  lobes  are  the  largeft  ; the 
others  gradually  dirninifh,  the  irinermoft  being  the  leaft.  Thefe 
turn  of  a brownifti  colour  towards  the  autumn,  when  the  plants 
are  expofed  to  the  open  air;  but  if  they  are  under  glafl'es,  they 
keep  green.  The  leave's  continue  all  the  year,  but  are  not 
fo  thick  as  tliqfe  of  the  common  fort,  nor  are  the  plants  fo 
hardy. 

The  firft  fpecies  is  propagated  by  its  nuts ; which  fhould  be 
planted  in  pots  filled  with  light  kitchen-garden  earth,  and 
plunged  into  a moderate  hot-bed  to  bring  up  the  plants  : when 
thefe  appear,  they  fhould  have  a large  lbare  of  air  admitted  to 
them,  and  by  degrees  they  fhould  be  expofed  to  the  open  ai^ 
which  at  laft  they  will  bear  in  all  fcafons,  though  not  without 


* “ Mumiahi,  or  native  Perfian  mummy.  It  proceeds  from  a hard  rock  in  very  fmall  quantity.  It  is  a bituminous  juice, 
that  tranfudes  from  the  ftony  fuperficies  of  the  hill,  rcfembling  in  appearance  coarfe  fhoemakers  wax,  as  well  in  its  colour  as  in 
its  denfity  and  ductility.  While  adherent  to  the  rock  it  is  lefs  folid,  but  is  formed  by  the  warmth  of  the  hands.  It  is  eafily 
united  with  oil,  but  repels  water;  it  is  quite  void  of  fmell,  and  very  like  in  fubflance  to  the  Egyptian  mummy.  When  laid  on 
burning  coals,  it  has  the  fmell  of  fulphur  tempered  a little  with  that  of  naphtha,  not  difagrceable.  There  are  two  kinds  of  this 
mummy;  the  one  is  valuable  for  its  fcarcity  and  great  aflivity.  The  native  place  of  the  beft  mummy  is  far  from  the  accefs  of 
men,  from  habitations,  and  from  fprings  of  water,  in  the  province  cf  Daraab.  It  is  found  in  a narrow  cave,  not  above  two  fa- 
thoms deep,  cut  like  a well  out  of  the  mafs,  at  the  foot  of  the  ragged  mountain  Caucafus. Kempfer.  Amcen.  Per/.  This 

defeription  agrees  perfectly  with  the  piflafphaltum  or  foflil  mummy  of  Bua,  differing  only  in  the.  privation  of  fmell,  which  it  i9 
difficult  to  imagine  is  totally  wanting  in  the  Perfian  murimiy.  7 
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great  danger  of  being  deftroyed  in  fevere  winters.  The  fecond 
lort  is  commonly  propagated  by  laying  down  the  branches, 
though  it  may  alfo  be  railed  from  the  feed  in  the  manner  already 
directed  for  the  pidachia-nut  tree-:  and  in  this  manner  alfo  may 
the  true  maftich-tree  be  railed.  But  this,  being  more  tender 
than  any  of  the  other  forts,  requires  to  be  conllantly  fheltered  in 
winter,  and  to  have  a warm  fituation  in  fummer. 

Riftachia-nuts  are  moderately  large,  containing  a kernel  of  a 
pale  green ifh  colour,  covered  with  a reddifh  (kin.  They  have  a 
pleafant,  tweet,  unit uo us  taite,'refemb!ing  that  of almonds;  and 
they  abound  with  a tweet  and  well-tafted  oil,  which  they  yield  in 
great  abundance  on  being  prefl'ed  after  bruifing  them  : they  are 
reckoned  amongft.  the  analeptics,  and  are  wholefome  and  nutri- 
tive, and  are  by  fome  efteemed  very  proper  to  be  prelcribed  by 
way  of  reltoratives,  eaten  in  fmall  quantity,  to  people  emaciated 
by  long  illncfs. 

PISTIL,  among  botanifts,  the  little  upright  column  which 
is  generally  found  in  the  centre  of  every  flower.  According  to 
the  Linnaean  fyftem,  it  is  the  female  part  of  generation,  whole 
office  is  to  receive  and  fecrete  the  pollen,  and  produce  the  fruit. 
It  confifts  of  three  parts,  viz.  germen,  llylus,  and  ftigma.  See 
Botany. 

P1STOIA  is  a city  of  Italy,  in  the  duchy  of  Tufcany,  fitu- 
ated  on  the  river  Stella,  in  a beautiful  plain  near  the  foot  of  the 
Apennine  mountains.  By  Pliny  it  is  called  Pijlorium,  and  is 
faid  to  have  been  once  a Roman  colony.  At  prefent  it  is  a 
bifhop’s  fee,  fuffragan  of  Florence.  The  ftreets  are  broad  and 
regular,  the  houfes  tolerably  well  built,  but  poorly  inhabited  for 
want  of  trade.  Formerly  it  was  an  independent  republic;  but 
finceit  was  fubdued  by  the  Florentines  in  1200,  it  has  been  in  a 
declining  condition.  The  cathedral  has  a very  handfome  cupo- 
la, and  a magnificent  ftaircafe  to  afcend  to  it.  In  the  chapel 
dedicated  to  St.  James,  where  his  relics  are  preferved,  the  walls 
are  alrnoft  covered  with  plates  of  Liver.  Here  are  four  marble 
flatues  of  very  good  workmanfhip.  The  marble  pulpit,  the 
baflo-relievos,  the  vetlel  that  holds  the  holy  water,  and  the  fquare 
fteeple,  are  the  work  of  John  Pilano.  The  Jefuits  have  a very 
fine  college,  and  the  Francifcans,  Dominicans,  and  Augultinians, 
good  churches.  In  the  church  of  Madonna  dell’ Umilta  there 
are  two  ftatues,  one  of  Leo  X.  and  the  other  of  Clement  VI 1. 
The  public  palace,  fituated  in  a large  fqnare,  is  a handfome 
building;  feveral  of  the  nobility  have  alfo  very  good  houfes.  In 
the  neighbouring  mountains,  called  by  the  name  of  Pilloia,  there 
are  many  large  villages,  the  chief  of  which  is  that  of  S.  Mar- 
cello, belonging  to  the  family  of  Cartoli.  Thcfe  mountains  are 
a part  of  the  Apennines,  and  border  on  the  territory  of  Bologna 
and  the  county  of  Vernio  ; higher  up  is  the  fource  of  the  river 
Reno.  The  country  about  Pitioia,  efpccially  towards  Florence, 
is  exceeding  fertile  and  delightful,  covered  with  all  forts  of  fruits, 
corn,  wine,  &c.  and  containing  a vaft  number  of  little  towns, 
wealthy  villages,  and  country  feats,  fo  as  to  he  reckoned  the 
richelt  and  molt  beautiful  in  all  Tufcany.  It  is  about  20  miles 
N.  W.  of  Florence,  and  30  N.  E.  of  Pita.  E.  Ion.  11.  29. 
N.  lat.  43.  55 

PISTOL,  the  fmallcft  piece  of  fire-arms,  borne  at  the  faddle- 
bow,  on  the  girdle,  and  in  the  pocket. 

PISTOLE,  a gold  coin,  {truck  in  Spain  and  in  feveral  parts 
of  Italy,  Switzerland,  &c.  The  pittole  ha9  its  augmentations 
and  diminutions,  which  are  quadruple  piftoles,  double  piftoles, 
and  half  piftoles.  See  Money- Table. 

PISTON,  in  pump-work,  is  a thort  cylinder  of  metal  or  other 
folid  fubrtance,  fitted  exaflly  to  the  cavity  of  the  barrel  or  body 
of  the  pump.  See  Hydrostatics. 

PISTORIUS  (John),  born  at  Nidda  in  1546,  applied  him- 
felf  at  firft  to  the  (tudy  of  medicine,  and  was  admitted  a doctor 
with  applaufe  ; but  his  prelcriptions  not  being  attended  with  all 


the  fuecefs  which  he  expe&ed,  he  quitted  that  profeflion,  and 
ftudied  the  law.  His  merit  procured  him  the  appointment  of 
counlellor  to  Erneft  Frederick  margrave  of  Baden-Dourlach  He 
had  embraced  the  Protrftant  religion;  but  fome  time  after  he 
changed  his  opinion,  and  returned  to  the  communion  of  the 
church  of  Rome.  He  became  afterwards  a doftor  of  divinity 
one  of  the  emperor’s  counfellors,  provoft  of  the  cathedral  of 
Breflaw,  and  domeftic  prelate  to  the  abbot  of  Fulda.  \Ve  have 
of  bis  writings,  1.  Several  Controverfial  Trails  againft  the  Lu- 
therans. 2.  ylrt'n  CabdTiJl'icce  Scriptures,  printed  at  Bale  15b-; 
a fcarce  and  curious  colleiftion.  3.  Scnptores  rerum  Polonicanim. 
4.  Scriptores  de  rebus  Germanicis,  in  3 vols.  folio,  from  1603  to 
1613.  This  is  a curious  and  fcarce  performance,  but  might 
have  been  better  digelled.  The  author  died  in  1608,  at  the 
age  of  52. 

PISUM,  fease  ; a genus  of  the  decandria  order,  belonging  to 
the  diadelphia  clafs  of  plants.  The  fpecies  are,  1.  The  fativum, 
or  greater  garden  pea,  whofe  lower  flipulae  are  roundifh,  indent- 
ed, with  taper  foot-ltalks,  and  many  flowers  on  a foot-ftalk. 
2.  The  humile,  or  dwarf  pea,  with  an  ereit  branching  (talk,  and 
leaves  having  two  pair  of  round  lobes.  3.  The  umbellatum, 
rofe,  or  crown-pea,  with  four  pointed  acute  ftipuli,  and  foot- 
ftalks  bearing  many  flowers,  which  terminate  the  (talks.  4.  The 
maritimum,  or  fea-pea,  with  foot-ftalks  which  are  plain  on  their 
upper  fide,  an  angular  ftalk,  arrow-pointed  ftipulae,  and  foot- 
ftalks  bearing  many  flowers.  3.  The  Americanum,  commonly 
called  Cape-Horn  pea,  with  ftp  angular  trailing  (talk,  whole 
lower  leaves  are  fpear-fhaped,  fharply  indented,  and  thofe  at  the 
top  arrow-pointed.  6.  The  ochrus,  with  membranaceous  running 
foot-ftalks,  having  two  leaves  and  one  flower  upon  a foot-ftalk. 

There  is  a great  variety  of  garden -peafe  now  cultivated  in 
Britain,  which  are  diftinguifhed  by  the  gardeners  and  leedfmen, 
and  have  their  different  titles : but  as  great  part  of  thefe  have 
been  feminal  variations ; fo,  if  they  are  not  very  carefully  managed, 
by  taking  away  all  thofe  plants  which  have  a tendency  to  alter 
before  the  feeds  are  formed,  they  will  degenerate  into  their  ori- 
ginal ftate  : therefore  all  thofe  perfons  who  are  curious  in  the 
choice  of  their  feeds,  look  carefully  over  thofe  which  theydefign 
for  feeds  at  the  time  when  they  begin  to  flower,  and  draw  out  all 
the  plants  which  they  diflike  from  the  other.  This  is  what  they 
call  rogu'mg  tbeir  peaje ; meaning  hereby  the  taking  out  all  the 
bad  plants  from  the  good,  that  the  farina  of  the  former  may  not 
impregnate  the  latter;  to  prevent  which,  they  always  do  it  be- 
fore the  flowers  open.  By  thus  diligently  drawing  out  the  bad, 
reterving  thofe  which  come  earlielt  to  flower,  they  have  greatly 
improved  their  peafe  of  late  years,  and  are  -conflantly  endea- 
vouring to  get  forwarder  varieties  ; fo  that  it  would  be  to  little 
purpofe  in  this  place  to  attempt  giving  a particular  account  of 
all  the  varieties  now  cultivated:  therefore  we  fliall  only  mention 
the  names  by  which  they  are  commonly  known,  placing  them  ac- 
cording to  their  time  of  coming  to  the  table,  or  gathering  for  ufe. 


The  golden  bo  if  pur. 
The  Charlton. 

The  Reading  hotfpur. 
Majler's  botjpur. 
Efix  hotfpur. 

The  dwarf  pea. 
Tbefugar  pea 
Spanijb  Morotto. 


Nonpareil. 

Sugar  dwarf. 
Sickle  pea. 
Marrowfat. 

Rofe  or  crown  pea. 
Rouncival  pea. 
Gray  pea. 

Pig  pea. 


To  thefe  may  be  added  fome  others. 

The  Englifli  fea-pea  is  found  wild  upon  the  fltore  in  Suflex 
and  feveral  other  counties  in  England,  and  is  undoubtedly  a dif- 
ferent fpecies  from  the  common  pea. 

The  fifth  fpecies  hath  a biennial  root,  which  continues  two 
years.  This  was  brought  from  Cape  Horn  by  lord  Anton's 
cook,  when  he  palled  that  cape,  where  thefe  peafe  were  a great 
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relief  to  the  tailors.  It  is  kept  here  as  a curiofity,  but  the  peafe 
are  not  to  good  for  eating  as  the  word  fort  now  cultivated  in 
Britain.  It  is  a low  trailing  plant ; the  leaves  have  two  lobes 
on  each  foot-ftalk  : thofe  below  are  fpear-fhaped,  and  fharply 
indented  on  their  edges  ; but  the  upper  leaves  are  final),  and 
arrow-pointed.  The  (lowers  are  blue,  each  foot-tlalk  t'u training 
four  or  five  flowers;  the  pods  are  taper,  near  three  inches  long  ; 
and  the  feeds  are  round,  about  the  fize  of  tares. 

The  fixth  fort  is  annual.  This  grows  naturally  among  the 
corn  in  Sicily  and  fome  parts  of  Italy,  but  is  here  preferved  in 
botanic  gardens  for  the  fake  of  variety.  It  hath  an  angular  ftalk, 
rifing  near  three  feet  high  ; the  leaves  (land  upon  winged  foot- 
ftalks,  each  fuflaining  two  oblong  lobes.  The  Dowers  are  of  a pale 
yellow  colour,  fhaped  like  thofe  of  the  other  fort  of  pea,  but  are 
fmall,  each  foot  (talk  fuflaining  one  flower  ; thefe  are  fucceeded 
by  pods  about  two  inches  long,  containing  five  or  fix  roundifh 
feeds,  which  are  a little  compreffed  on  their  Tides,  Thefe  are 
by  fome  perfons  eaten  green  ; but  unlefs  they  are  gathered  very 
young,  they  are  coarfe,  and  at  bell  not  fo  good  as  the  common 
pea.  It  may  be  Town  and  managed  in  the  lame  way  as  the  garden 
pea. 

We  fhall  now  proceed  to  fet  down  the  method  of  cultivating 
the  feveral  forts  of  garden  peafe,  lb  as  to  continue  them  through- 
out the  feafon. 

It  is  a common  practice  with  the  gardeners  near  London  to 
raife  peafe  upon  hot-beds,  to  have  them  very  early  in  the  fpring  ; 
in  order  to  which,  they  fow  their  peafe  upon  warm  borders, 
under  walls  or  hedges,  about  the  middle  of  October ; and  when 
the  plants  come  up,  they  draw  the  earth  up  gently  to  their  Hems 
with  a hoe,  the  better  to  protebl  them  from  froll.  In  thefe 
places  they  let  them  remain  until  the  latter  end  of  January,  or 
the  beginning  of  February,  obferving  to  earth  them  up  from 
time  to  time  as  the  plants  advance  in  height  (for  the  rcafons  be- 
fore given)  ; as  alfo  to  cover  them  in  very  hard  frotl  with  peafe- 
faaulm,  ftraw,  or  fome  other  light  covering,  to  preferve  them 
from  being deftroved ; they  then  make  a hot-bed  (in  proportion 
to  the  quantity  of  peafe  intended),  which  muft  be  made  of  good 
hot  dung,  well  prepared  and  properly  mixed  together,  that  the 
heat  may  not  be  too  great.  The  dung  fliould  be  laid  for  two  or 
three  feet  thick,  according  as  the  beds  are  made  earlier  or  later 
5n  the  feafon  : when  the  dung  is  equally  levelled,  then  the 
.earth  (which  fliould  be  light  and  frelh,  but  not  over  rich)  muft 
be  laid  thereon  about  fix  or  eight  inches  thick,  laying  it  equally 
all  over  the  bed.  This  being  done,  the  frames  ( which  fhould  be 
two  feet  high  on  the  back  fide,  and  about  14  inches  in  front) 
muft  be  put  on,  and  covered  with  glaflfes  ; after  which  it  fliould 
remain  three  or  four  days,  to  let  the  fleam  of  the  bed  pals  oft’ 
before  you  put  the  plants  therein,  obferving  every  day  to  raife 
the  glalTes  to  give  vent  for  the  riling  fleam  to  pals  off : then, 
when  you  find  the  bed  of  a moderate  temperature  for  heat,  you 
fliould,  with  a trowel,  or  fome  other  inftrument,  take  up  the 
plants  as  carefully  as  poflible  to  prererve  the  earth  to  their  roots, 
and  plant  them  in  the  hot-bed  in  rows  about  two  feet  afunder, 
and  the  plants  about  an  inch  diftant  from  each  other  in  the  rows, 
obferving  to  water  and  fliade  them  until  they  have  taken  root  ; 
after  which  you  muft  be  careful  to  give  them  air  at  all  times 
when  the  feafon  is  favourable,  otherwife  they  will  draw  up  very 
weak,  and  be  fubjeft  to  grow  mouldy  and  decay.  You  fliould 
..alfo  draw  the  earth  up  to  the  (hanks  of  the  plants  as  they  ad- 
vance in  height,  and  keep  them  always  clear  from  weeds.  The 
.water  they  fliould  have  muft  be  given  them  (paringly  ; for,  if 
they  are  too  much  watered,  it  will  caufe  them  to  grow  too 
rank,  and  fonvtimes  rot  oft  the  plants  at  their  (hanks  juft 
above  ground.  When  the  weather  is  very  hot,  you  fliould 
,cover  the  glalTes  with  mats  in  the  heat  of  the  day,  to  fereen  them 
-from  the  violence  of  the  heat  of  the  fun,  which  is  then  too  great 


for  them  : but  when  the  plants  begin  to  fruit,  they  fliould  be 
watered  oftener,  and  in  greater  plenty  than  before  ; for  by  that 
time  the  plants  will  have  nearly  done  growing,  and  the  often 
refrefhing  them  will  occafion  their  producing  a greater  plenty 
of  fruit.  } 

The  fort  of  pea  which  is  generally  ufed  for  this  purpofe  is 
the  dwarf ; for  all  the  other  forts  ramble  too  much  to  be  kept 
in  frames  : the  reafon  for  lowing  them  in  the  common  ground, 
and  afterwards  tranfplanting  them  on  a hot-bed,  is  to  check 
their  growth,  and  caufe  them  to  bear  in  lefs  compafs  ; for,  if 
the  feeds  were  Town  upon  a hot-bed,  and  the  plants  con- 
tinued thereon,  they  would  produce  fuch  luxuriant  plants  as 
could  not  be  contained  in  the  frames,  and  would  bear  but  little 
fruit. 

The  next  fort  of  pea  which  is  Town  to  fucceed  thofe  on  the 
hot-bed  is  the  hotfpur  ; of  which  there  are  reckoned  feveral  va- 
rieties, as  the  golden  hotfpur,  the  Charlton  hotfpur,  the  Maf- 
ter’s  hotfpur,  the  Reading  hotfpur,  and  fome  others  ; which  are 
very  little  differing  from  each  other,  except  in  their  early  bear- 
ing, for  which  the  golden  and  Charlton  hotfpurs  are  rhiefly  pre- 
ferred ; though,  if  either  of  thefe  forts  are  cultivated  in  the  fame' 
place  for  three  or  four  years,  they  are  apt  to  degenerate,  and  be 
later  in  fruiting  ; for  which  reafon,  molt  curious  perfons  pro- 
cure their  feeds  annually  from  tome  diftant  place  ; and  in  the 
choice  of  thefe  feeds,  if  they  could  be  obtained  from  a colder 
fituation  and  a poorer  foil  than  that  in  which  they  are  to  be 
town,  it  will  be  much  better  than  on  the  contrary,  and  they 
will  come  earlier  in  the  fpring. 

1 hefe  muft  alfo  be  town  on  warm  borders,  towards  the  latter 
end  ot  October  ; and  when  the  plants  are  come  up  you  fliould 
draw  the  earth  up  to  their  fhanks,  and  treat  them  in  ever y 
other  re.fpe£t  as  above  directed. 

In  the  fpring  you  muft  carefully  clear  them  from  weeds,  and 
draw  fome  freih  earth  up  to  their  llemt ; but  do  not  raife  it  too 
high  up  to  the  plants,  left  by  burying  their  leaves  you  fliould 
rot  their  ftems,  as  is  fometimes  the  cafe,  efpecially  in  wet  fea- 
fons.  You  fliould  alfo  obferve  to  keep  them  free  from  vermin, 
which  if  permitted  to  remain  amongft  the  plants,  will  increafe 
fo  plentifully  as  to  devour  the  greatell  part  of  them.  The  chief 
of  the  vermin  which  infett  peafe  are  flags,  which  lie  all  the  day 
in  the  fmall  hollows  of  the  earth,  near  the  liems  of  the  plants, 
and  in  the  night-time  come  out  and  make  terrible  deftru&ioti 
of  the  peafe  ; and  thete  chiefly  abound  in  wet  foils,  or  where  a 
garden  is  negledled  and  over-run  with  weeds  : therefore  you 
fliould  make  the  ground  clear  every  way  round  the  peafe,  to 
deftroy  their  harbours  ; and  afterwards  in  a fine  mild  morning 
very  early,  when  thefe  vermin  are  got  abroad  I rom  their  holes, 
you  fliould  flake  a quantity  of  lime,  which  fliould  be  flrewed  over 
the  ground  pretty  thick,  which  will  deftroy  the  vermin  when- 
ever it  happens  to  fall  upon  them,  but  will  do  very  little  injury 
to  the  peafe,  provided  it  be  not  fcattered  too  thick  upon  them. 

If  this  crop  of  peafe  fucceeds,  it  will  immediately  follow 
thole  on  the  hot-bed  ; but  for  fear  this  fliould  mifearry,  it  will 
be  proper  to  fow  two  more  crops  at  about  a fortnight  or  three 
weeks  diftance  from  each  other,  fo  that  there  may  be  the  more 
chances  to  fucceed.  This  will  be  lulficient  till  the  fprincr  of  the 
year,  when  you  may  fow  feveral  more  crops  of  t^efe  peafe  at  a 
fortnight  diftance  from  each  other.  The  late  towings  will  be 
fuflicient  to  continue  the  early  fort  of  peafe  through  the  feafon  ; 
but  it  will  be  proper  to  have  fome  of  the  laYge  fort  to  fucceed 
them  for  the  ufe  of  the  family  ; in  order  to  which,  you  fliould 
low  fome  of  the  Spanifh  Morotto,  which  is  a great  bearer  and  a 
hardy  fort  of  pea,  about  the  middle  of  February,  upon  a clear 
open  fpot  of  ground.  Thefe  muft  be  town  in  rows  about  four 
feet  atunder,  and  the  peafe  fliould  be  dropped  in  the  drills  about 
aa  inch  diftance,  covering  them  about  two  inches  deep  with 
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earth,  being  very  careful  that  none  of  them  11c  uncovered, 
which  will  draw  the  mice,  pigeons,  or  rooks,  to  attack  the 
whole  fpot  j and  it  often  happens,  by  this  negleft,  that  ? whole 
plantation  is  devoured  by  thefe  creatures  ; whereas,  when  there 
are  none  of  the  peafe  left  in  fight,  they  do  not  eafily  find  them 
out. 

About  a fortnight  after  this  you  (hould  fow  another  fpot, 
either  of  this  fort  or  any  other  large. fort  of  pea,  to  fucceed  thefe  ; 
and  then  continue  to  repeat  lowing  once  a fortnight,  till  the 
middle  or  latter  end  of  May  ; only  obferving  to  allow  the 
marrowfats,  and  other  very  large  forts  of  peafe,  at  lealt  four 
feet  and  a half  between  row  and  row ; and  the  rofe-pea  (hould  be 
allowed  at  leaft  eight  or  ten  inches  diftance  plant  from  plant  in 
the  rows  : for  thefe  grow  very  large;  and  if  they  have  not  room 
allowed  them,  they  will  fpoil  each  other  by  drawing  them  up 
very  tall,  and  will  produce  no  fruit. 

When  the  plants  come  up,  the  earth  (hould  be  drawn  up  to 
their  (hanks  (ss  was  before  dire&ed),  and  ihe  ground  kept  en- 
tirely clear  from  weeds;  and  when  the  plants  are  grown  eight 
sr  ten  inches  high,  you  (hould  (tick  fome  brufhwood  into  the 
ground  dole  to  the  peafe  for  them  to  ramp  upon  ; which  will 
fupport  them  from  trailing  upon  the  ground,  which  is  very  apt 
to  rot  the  growing  forts  of  peafe,  efpecially  in  wet  feafons  : be- 
fides,  by  thus  fupporting  them,  the  air  can  freely  pafs  between 
them,  which  will  preferve  the  blolToms  from  falling  off  before 
their  time,  and  occafion  them  to  bear  much  better  than  if 
permitted  to  lie  upon  the  ground,  and  there  will  be  room 
to  pafs  between  the  rows  to  gather  the  peafe  when  they  are 
ripe. 

The  dwarf  fort  of  peafe  may  be  fown  much  clorer  to- 
gether than  thofe  before  mentioned  ; for  thefe  feldom  rife 
above  a foot  high,  and  rarely  fpread  above  half  a foot  in  width, 
fo  that  thefe  need  not  have  more  room  than  two  feet  row 
from  row,  and  not  above  an  inch  afunder  in  the  rows. 
Thefe  will  produce  a good  quantity  of  peafe,  provided  the 
feafon  be  not  over  dry  ; but  they  feldom  continue  long  in 
bearing,  fo  that  they  are  not  fo  proper  to  fow  for  the  main 
crop  when  a quantity  of  peafe  is  expelled  for  the  table,  their 
chief  excellency  being  for  hot-beds,  where  they  will  produce  a 
greater  quantity  of  peafe  '(provided  they  are  well  managed) 
than  if  expofed  to  the  open  air,  where  the  heat  ot  the  fun  foen 
dries  them  up. 

The  large-growing  forts  may  be  cultivated  for  the  common 
ufe  of  the  family,  becaule  thefe  will  produce  in  greater  quanti- 
ties than  the  other,  and  will  endure  the  drought  better  ; but  the 
early  kind  are  by  far  the  fweeter-tafted  peale. 

The  heft  of  all  the  large  kinds  is  the  marrowfat,  which, 
if  gathered  young,  is  a well-tafted  pea  ; and  this  will  conti- 
nue good  through  the  month  of  Auguft,  if  planted  on  a 
(trong  foil. 

The  gray  and  other  large  winter  peafe  are  feldom  cultivated 
in  gardens,  becaufe  they  require  a great  deal  of  room,  bnt  are 
ufually  fown  in  fields.  For  the  proper  method  of  managing 
them,  fee  Agkk  ulture. 

In  the  Mufeum  Rujlicum,  Vol.  I.  p.  109,  we  find  the  follow- 

iing  method  of  preparing  peale  for  hog- meat,  which  we  (hall 
give  in  the  words  of  the  ingenious  farmer  who  communi- 
cated it  : 

1 “ A few  years  ago  (fays  he),  T had  a plentiful  crop  of  peafe 

on  a ten  acre  piece,  which  lies  near  my  houfe  ; when  they  were 
full  podded  and  nearly  ripe,  I bad  them  hooked  in  the  ulual 
manner  j but  before  1 could  get  them  in,  there  came  a heavy 
(bower  of  rain  which  wetted  them  through  and  through  ; and 
the  dull  heavy  weather,  with  frequent  (bowers  which  followed, 
prevented  their  drying  for  a confiderable  time. 

“ I caufed  the  wads  to  be  from  time  to  lime  turned,  to  pre- 

Vol.  VIII. 
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vent  the  haulm  from  rotting;  and  at  length  a few  days  fun- 
dune  dried  them  enough  to  be  inned  ; for,  as  they  lay  hollow, 
the  wind  was  greatly  alfiftant  to  the  operation. 

“ Before  I got  them  in,  on  examining  fome  of  the  pods,  I 
found  that  the  peafe  were  all  fprouted  to  a confiderable  length  : 
this  was  what  1 had  expedled,  and  I gave  my  crop  over  for  loft 
till  after  a little  recolle£lion,  as  the  weather  (dill  continued  fine', 

1 determined  to  threfh  them  in  the  field. 

“ This  was  accordingly  done  ; and  the  corn,  after  it  was  caft 
and  riddled  to  feparate  it  from  the  rubbilli,  was  dried  on  my 
malt  kiln. 

“ When  this  operation  was  over,  I began  to  reflect  in  what 
manner  1 Oiould  difpofe  of  my  peafe,  being  fenfible  that  they 
could  not  be  proper  for  feed,  and  (landing  no  chance  uf  difpo- 
(mg  of  them  to  any  advantage  in  the  market. 

“ At  length,  as  it  was  then  a time  of  war,  and  of  courfe 
there  was  a great  demand  for  pork  for  the  ufe  of  the  navy,  I 
determined  to  buy  a confiderable  number  of  lean  hogs,  that  I 
might  by  their  means  confume  this  crop  on  my  ov/n  premifes, 
and  in  that  manner  make  the  moft  of  it. 

“ My  expe&ations  were  more  than  anfwered;  for  I found, 
by  repeated  experience,  that  three  buthels  of  the  peafe  I have 
mentioned  went  nearly  as  far  in  fattening  the  hogs  I bought, 
as  four  bufhels  got  in  dry  and  hard  in  the  manner  ufually  prac- 
tifed. 

{f  This  difeovery  I made  feveral  years  ago,  and  it  has  turned 
out  to  my  advantage ; for  fince  that  time  I have  been  quite 
indifferent  as  to  the  weather  in  which  my  peafe  are  hooked, 
being  rather,  better  pleafed,  as  far  as  relates  to  them,  with  wet 
than  dry  weather  ; but  if  the  weather  happens  to  be  dry  at  the 
time  they  are  ripe,  i always  caufe  as  many  as  I want  for  feeding 
my  hogs,  which  are  not  a few  in  a year,  to  be  regularly  malted 
in  the  lame  manner  nearly  as  my  barley : this  management  has 
of  late  fucceeded  very  well  with  me,  and  1 therefore  intend  to 
continue  it. 

“ Befides  feeding  my  hogs  with  thefe  malted  peafe,  I have 
often  given  them  to  my  horles,  with  which  they  agree  very  well, 
and  are  heartening  food. 

“ Turkeys  will  fatten  apace  on  them  alfo,  and  be  fine 
meat. 

“ I have  applied  my  malted  peafe  to  many  other  ufes,  which 
I have  not  at  prefent  time  to  enumerate  : but  were  they  only 
ufed  for  feeding  hogs  and  horfes,  it  is  (till  worth  while  to  pre- 
pare fome  in  this  manner  every  year.” 

PIT-coai.,  or  Stone-coal.  See  Coal  and  Lithan- 
thrax. Mr.  Bertrand,  in  his  Orydologic  Dictionary,  reduces 
all  kinds  of  coals  to  fix  general  claffes,  viz.  1.  Lithanthrax 
ligneus  ; 2.  Petrofus  ; 3.  Terreftris  ; 4.  Piceus  ; 5.  FHfilis  ; 
6.  Mineralifatus.  He  fays,  that  the  Scots  coals  are  heavier, 
and  burn  not  fo  well  as  thofe  of  Newcallle  ; that  thole  of  Liege 
burn  quicker  ; and  thofe  from  Braffac  in  Auvergne,  and  from 
La  Foffc,  burn  with  a more  agreeable  flame,  &c.  But  Mr.  Mo- 
rand,  in  his  Nomenclature  Raif ounce,  diftributes  all  forts  of  pit- 
coals  into  four  dalles  : In  the  firft  he  places  nine  varieties, 
beginning  with  the  gagas  or  fuccinurn  nigrum,  to  the  variegated 
lithanthrax  ; in  the  fecond  he  reckons lcven  varieties,  beginning 
with  the  lithanthrax  ehganti Jlrudura,  to  that  facie  granulata  : 
and  he  forms  the  fourth  clafs  with  the  earthy  and  poorer  kinds 
of  fofiil  coals.  He  feems, however,  to  have  been  puzzled  with  the 
(laty  coals,  as  he  ranges  them  in  a feparate  clafs,  perhaps  to 
(helter  himfelf  from  the  ciitical  objections  of  thole  numerous 
fuperficlal  naturalifts,  who  only  look  for  the  apparent  configu- 
ration, without  alinoft  any  regard  to  the  component  parts  ot 

fofiils.  ...  . . 

The  coal-trade  is  of  infinite  importance  to  Great  Britain, 
which  never  could  have  arrived  at  its  prelent  commercial  cmi- 
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nence  without  it  ; and  this  eminence  it  will  be  impoffible  to 
retain  if  coal  fhoukl  ever  become  l'caree.  This  we  trull  is  not 
likely  to  be  the  cafe,  though.  Mr.  Williams  expreffes  great 
fears  for  it,  and  informs  us,  that  at  Newcaftle  and  in  many  parts 
of  Scotland  the  mines  near  the  fea  are  already  wafted,  the  firft 
confequence  of  which  mult  be  an  enormous  rife  in  the  price. 
See  his  obfervations  on  this  fuhjebl  in  his  Natural  Hijlory  of 
the  Mineral  Kingdom,  p.  156,  See.  This  author  lays,  that  coal 
was  not  difeovered  till  between  the  middle  of  the  1 2th  and  be- 
ginning of  the  13  th  centuries  : it  is  therefore,  according  to  him, 
400  years  fince  it  was  tirlt  difeovered  in  Britain,  but  they  have 
not  been  in  common  ufe  for  more  than  200  years.  The  fame 
author  gives  us  many  pertinent  obfervations  on  the  appearances 
and  indications  of  coal,  inftruflions  about  fearching'  for  it,  re- 
marks on  falfe  and  doubtful  fymptoms  of  coal  : for  all  which, 
together  with  his  obfervations  on  the  different  kinds  of  Scots  coal, 
■we  (hail  refer  our  readers  to  the  work  itielf  ; the  firft  part  of 
which,  occupying  the  largeft  proportion  of  the  firll  volume,  is 
upon  the  Jirata  of  coal,  and  on  the  concomitant  ftrata.  See  alfo 
our  article  Co  ale  ry. 

PITAHAYA  ( Cactus  Pitajnya,  Lin.  Syfl.  Vegetabilium. 
facquin  Amer.  iji.  ed.  2.  p.7$.  M.  E.  Cartbageha),  a lhrub 
peculiar  to  California,  is  a .kind  of  beech,  the  fruit  of  which 
forms  the  greateft  harveft  of  the  natives.  Its  branches  are  finely 
fluted,  and  rife  vertically  from  the  ftem,  fo  as  to  form  a very 
beautiful  top.  The  fruit  is  like  a horfe  chefnut;  in  fome 
white,  in  others  yellow,  and  in  others  red,  but  always  exquifitely 
delicious,  being  a rich  fweet,  tempered  with  a grateful  acid. 
rSee  Cactus. 

PITCAITHL'Y*.  See  Pitkeathly. 

PITCH,  a tenacious  oily  fubllance,  drawn  chiefly  from  pines 
and  firs,  and  ufed  in  (hipping,  medicine,  and  various  arts  : or 
it  is  more  properly  tar  in  (inflated  by  boiling  it  over  a flow  fire. 
See  Tar. 

.Fffil  Pitch.  See  Petroleum. 

PITCHING,  in  fea  affairs,  may  be  defined  the  vertical  vi- 
bration which  the  length  of  a fhip  makes  about  her  centre  of 
gravity  } or  the  movement  by  which  (he  plunges  her  head  aud 
after-part  alternately  into  the  hollow  of  the  fea.  This  motion 
may  proceed  from  two  caules  : the  waves  which  agitate  the 
veffel  ; and  the  wind  upon  the  fails,  which  makes  her  (loop  to 
every  blaft  thereof.  The  firft  abfolutely  depends  upon  the  agi- 
tation of  the  fea,  and  is  not  fufceptible  of  inquiry  ; and  the  fe- 
cond  is  occafioned  by  the  inclination  of  the  malls,  and  may  be 
fubmitted  to  certain  eftablifhed  maxims. 

When  the  wind  arts  upon  the  fails,  the  maft  yields  to  its 
effort,  with  an  inclination  which  increafes  in  proportion  to 
the  length  of  the  maft,  to  the  augmentation  of  the  wind, 
and  to  the  comparative  weight  and  diftribution  of  the  (hip’s 
.lading. 

The  repulfion  of  the  water,  to  the  effort  of  gravity,  oppofes 
itfelf  to  this  inclination,  or  at  lead  fuftains  it,  by  as  much  as  the 
repulfion  exceeds  the  momentum,  or  abfolute  effort  of  the  maft, 
upon  which  the  wind  operates.  At  the  end  of  each  blaft,  when 
the  wind  fufpends  its  a£lion,  this  repulfion  lifts  the  veffel  ; and 
thefe  fuccetlive  inclinations  and  repulfions  produce  the  move- 
ment of  pitching,  which  is  very  inconvenient  ; and,  when  it  is 
confiderable,  will  greatly  retard  the  courfe,  as  well  as  endanger 
the  maft,  and  drain  the  veffel. 

PITH,  in  vegetation,  the  ("oft  fpongy  fubftance  contained  in 
the  central  parts  of  plants  and  trees.  See  Plant. 

PITHO,  (fab.  hi  ft.)  the  goddcls  of  perfuafion  among  the 
Homans.  She  was  fuppofed  to  be  the  daughter  of  Mercury  and 
Venus,  and  was  reprelented  with  a diadem  on  her  head,  to  inti- 
mate her  influence  over  the  hearts  of  men.  One  of  her  arms 
appeared  railed  as  in  the  attitude  of  an  orator  haranguing  in  a 


public  aflembly ; and  with  the  other  (he  holds  a thunderbolt 
and  fetters,  made  with  flowers,  to  fignify  the  powers  of  rea- 
foning  and  the  attraftions  of  eloquence.  A caduceus,  as  a 
fymbol  of  perfuafion,  appears  at  her  feet,  with  the  writings 
of  Demofthenes  and  Cicero,  the  two  moft  celebrated  among 
the  ancients,  who  underilood  how  to  command  the  attention  of 
their  audience,  and  to  roufe  and  animate  their  various  paffions. 
— A Roman  courtezan.  She  received  this  name  on  account  of 
the  allurements  which  her  charms  poffefled,  and  of  her  winning 
expreflions. 

PITHOM,  one  of  the  cities  that  the  children  of  Ifrael  built 
for  Pharaoh  in  Egypt  (Exod.  i.  11.)  during  the  time  of  their 
fervitude.  This  is  probably  the  fame  city  with  Pathumos 
mentioned  by  Herodotus,  which  he  places  upon  the  canal  made 
by  the  kings  Necho  and  Darius  to  join  the  Red  Sea  with  the 
Nile,  and  by  that  means  with  the  Mediterranean.  We  find 
alfo  in  the  ancient  geographers,  that  there  was  an  arm  of  the 
Nile  called  Palhmeticus,  Pbatm'cus,  Phatnicus,  or  PI atniticus. 
Bochart  fays,  that  Pithom  and  Raamfes  are  about  five  leagues 
above  the  divifion  of  the  Nile,  and  beyond  this  river  : but  this 
afl’ertion  has  no  proof  from  antiquity.  This  author  contents 
himfelf  with  relating  what  was  laid  of  Egypt  in  his  own 
time.  Marftiam  will  have  Pithom  to  be  the  fame  as  Pelufium 
or  Damietta. 

PITHOU  or  Pithceus  (Peter),  a Frenchman  of  great 
literary  eminence,  was  defeended  from  an  ancient  and  noble 
family  in  Normandy,  and  born  at  Troyes  in  1539.  His  tafte 
for  literature  appeared  very  early,  and  his  father  cultivated  it  to 
the  utmoft.  He  firft  ftudied  at  Troyes,  and  was  afterwards  fent 
to  Paris,  where  he  became  firft  the  fcholar,  and  then  the  friend, 
of  Turnebus.  Having  finifhed  his  purfuits  in  languages  and  the 
belles  lettres,  he  was  removed  to  Bourges,  and  placed  under 
Cujacius  in  order  to  ftudy  civil  law.  His  father  was  well 
(lulled  in  this  profeflion,  and  has  left  no  inconfiderable  fpecimen 
of  his  judgment  in  the  advice  he  gave  his  fon  with  regard  to 
acquiring  a knowledge  of  it  ; which  was,  not  to  fpend  his  time 
and  pains  upon  voluminous  and  barren  commentators,  but  to 
confine  his  reading  chiefly  to  original  writers.  He  made  fo  rapid 
a progrels,  that  at  feventeen  he  was  able  to  fpeak  extempore 
upon  the  moft  difficult  queftions ; and  his  mailer  was  not 
alhamed  to  own,  that  even  himfelf  had  learned  fome  things  of 
him.  Cujacius  afterwards  removed  to  Valence ; and  Pithceus 
followed  him,  and  continued  to  profit  by  his  leftures  till  the 
year  if  o.  He  then  returned  to  Paris,  and  frequented  the  bar 
of  the  parliament  there,  in  order  to  join  pra&ical  forms  and 
ufages  to  his  theoretic  knowledge. 

In  156.3,  being  then  24,  he  publifhed  Advcrfaria  Subfeciva, 
a work  highly  applauded  by  Turnebus,  Lipfius,  and  other 
learned  men  ; and  which  laid  the  foundation  of  that  great  and 
extenfive  fame  he  afterwards  acquired.  Soon  after  this, 
Henry  III.  advanced  him  to  fome  confiderable  polls;  in 
which,  as  well  as  at  the  bar,  he  acquitted  himfelf  molt  honour- 
ably. Pithceus  being  a proteftant,  it  was  next  to  a miracle 
that  he  was  not  involved  in  the  terrible  matTacre  of  St.  Bartho- 
lomew in  1572;  for  he  was  at  Paris  where  it  was  committed, 
and  in  the  fame  lodgings  with  feveral  Huguenots,  who  were  all 
killed.  It  feems  indeed  to  have  frightened  him  out  of  his  re- 
ligion ; which  having,  according  to  the  cuftom  of  converts, 
examined  and  found  to  be  erroneous,  he  foon  abjured,  aud 
openly  embraced  the  Catholic  faith.  He  afterwards  attended 
the  duke  of  Montmorency  into  England;  and  on  his  return, 
from  his  great  wildom,  good  nature,  and  amiable  manners,  he 
became  a kind  of  oracle  to  his  countrymen,  and  even  to  fo- 
reigners, who  confulted  him  on  all  important  occafions  : an 
iritlance  of  which  we  have  in  Ferdinand  the  Grand  Duke  of 
Tufcany,  who  not  only  confulted  him,  but  even  fubmitted  to 
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his  determination  in  a point  contrary  to  his  intereffs.  Hen- 
ry III.  and  IV.  were  greatly  obliged  to  him  for  combating  the 
League  in  the  molt  intrepid  manner,  and  for  many  other 
ferviccs,  in  which  he  had  recourfe  to  his  pen  as  well  as  to 
other  means. 

Fithccus  died  upon  his  birth-day  in  1596,  leaving  behind 
him  a wife  whom  he  had  married  in  1379,  and  fome  children. 
Thuanus  fays  he  was  the  moil  excellent  and  accompli (hed  man 
of  the  age  in  which  he  lived ; and  all  the  learned  have  agreed 
to  fpeak  well  of  him.  He  collected  a very  valuable  library, 
containing  a variety  of  rare  manufcripts,  as  well  as  printed 
books  ; and  he  took  many  precautions  to  hinder  its  being  dif- 
perfed  after  his  death,  but  in  vain.  He  published  a great 
number  of  works  upon  law,  hiftory,  and  claiTical  literature ; 
and  he  gave  feveral  new  and  correft  editions  of  ancient  writers. 
He  was  the  firff  who  made  the  world  acquainted  with  the  Fables 
of  Phaedrus ; which,  together  with  the  name  of  their  author, 
were  utterly  unknown  and  unheard  of  till  publilhed  from  a 
manufcript  of  his. 

PITISCUS  (Samuel),  a learned  antiquary,  born  at  Zut- 
phen,  was  reftor  of  the  college  of  that  city,  and  afterwards  of 
St.  Jerome  at  Utrecht,  where  he  died  on  the  tirft  of  February 
1717,  aged  90.  He  wrote,  1.  Lexicon  Antiquitatum  Ro- 
manorum,  in  two  volumes  folio  ; a work  which  is  efteemed. 
a.  Editions  of  many  Latin  authors,  with  notes ; and  other 
works.  v 

P1TKEATHLY,  or  Pitcaithly,  is  the  name  of  an 
eftate  in  Strathern  in  Scotland,  famous  for  a mineral  fpring. 
An  intelligent  traveller  (Heron)  gives  the  following  account  of 
it  : “ The  fituation  bf  the  mineral  fpring  at  Pitcaithly,  the 
efficacy  with  which  its  waters  are  (aid  to  operate  in  the  cure 
of  the  difeafes  for  which  they  are  ufed,  and  the  accommodations 
which  the  neighbourhood  affords,  are  all  of  a nature  to  invite 
equally  the  tick  and  the  healthy.  Two  or  three  houfes  are  kept 
in  the  ftyle  of  hotels  for  the  reception  of  ftrangers.  There  is 
no  long-room  at  the  well ; but  there  are  pleating  walks  through 
the  adjoining  fields.  Good  roads  afford  eafy  accels  to  all  the 
circumjacent  country.  This  delightful  tra&  of  Lower  Strathern 
is  filled  with  houfes  and  gardens,  and  ftations  from  which  wide 
and  delightful  profpetfs  may  be  enjoyed  ; all  of  which  offer 
agreeable  points  to  which  the  company'  at  the  well  may  diredt 
their  forenoon  excurfions  ; converfation,  mufic,  dances,  whiff, 
and  that  beft  friend  to  elegant,  lively,  and  focial  converfe,  the 
tea-table,  are  lufficient  to  prevent  the  afternoons  from  becoming 
languid  : and  in  the  evenings  nothing  can  be  fo  delightful  as  a 
walk  when  the  fetting  fun  fheds  a loft  llanting  light,  and  the 
dew  has  juff  not  begun  to  moiffen  the  grals.  Thus  is  Pitcaithly 
truly  a rural  watering  place.  The  company  cannot  be  at  any 
one  time  more  in  number  than  two  or  three  families.  '1  he 
amufements  of  the  place  are  fimply  fuch  as  a fingle  family 
might  enjoy  in  an  agreeable  fituation  in  the  country  ; only  the 
fociety  is  more  diverlified  by  the  continual  change  and  fluctu- 
ation of  the  company.’’ 

PITOT  (Henry),  of  a noble  family  in  Languedoc,  was 
born  at  Aramont  in  the  diocefe  of  Ufe/,  on  the  29th  of  May 
J695,  and  died  there  on  the  27th  of  December,  1771,  aged 
76.  He  learned  the  mathematics  without  a mailer,  and  went 
to  Paris  in  1718,  where  he  formed  a clofe  friendffiip  with  the 
illuftrious  Reaumur.  In  1724,  he  was  admitted  a member  ot 
the  Royal  Academy  of  Sciences  at  Paris,  and  in  a few  years 
role  to  the  degree  of  a penfioner.  Befides  a vail  number  ot 
memoirs  printed  in  the  collection  of  that  loeiety,  he  puohfiicd 
in  17.31  the  Theory  of  the  Working  of  Ships,  in  one  volume 
4to;  a work  of  confiderable  merit,  which  was  tranflated  into 
Engliffi,  and  made  the  author  be  admitted  into  the  Royal  So- 
ciety of  London.  In  17-jo,  the  fiates-genera!  of  Languedoc 
made  choice  of  him  for  their  chief  engineer,  and  gave  him  at 
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the  fame  time  the  appointment  of  infpeCtor  general  of  the  canal 
which  unites  the  two  feas.  That  province  is  indebted  to  him 
for  feveral  monuments  of  his  genius,  which  will  tranfmlt  his 
name  with  luftre  to  pofferity.  The  city  of  Montpellier  being 
in  want  of  water,  Pitot  brought  from  the  diffance  of  three 
leagues  two  fprings  which  furniffi  a plentiful  fupply  of  that 
neceffary  article.  They  are  brought  to  the  magnificent  Place 
du  Peyron,  and  thence  are  diftributed  through  the  city.  This 
aftonifhing  work  is  the  admiration  of  all  ffrangers.  The  illuf- 
trious marfhal  de'  Saxe  was  the  great  patron  and  friend  of  Pitot, 
who  had  taught  this  hero  the  mathematics.  In  17154,  he  was  ho- 
noured with  the  order  of  St.  Michael.  In  ^35  he  had  married 
Maria-Leonina  Pharambier  de  Sabballoua,  defeended  from  a 
very  ancient  noble  family  of  Navarre.  By  this  marriage  he  had 
onl)'  one  fon,  who  was  firff  Advocate-general  of  the  Court  of 
Accounts,  Aids,  and  Finances  of  Montpellier.  Pitot  was  a 
practical  philofopher,  and  a man  of  uncommon  probity  and 
candour.  He  was  alfo  a member  of  the  Royal  Society  of 
Sciences  of  Montpellier ; and  his  eulogium  was  pronounced  in 
1772  by  M.  de  Ratte  perpetual  fecretary,  in  prefence  of  the 
ftates  of  Languedoc  ; as  it  likewife  was  at  the  Royal  Academy 
of -Sciences  at  Paris  by  Abbe  de  Fouchi,  who  was  then  fe- 
cretary. 

PITS  (John),  the  biographer,  was  born  in  1560,  at  Alton 
in  Hampffure,  and  educated  at  Wykeham’s  fchool  near  Wirt- 
cheffer,  rill  he  was  about  18  years  of  age;  when  he  was  fent 
to  New-college  in  Oxford,  and  admitted  probationer  fellow. 
Having  continued  in  that  univerfity  not  quite  two  years,  he  left 
the  kingdom  as  a voluntary  Rornilh  exile,  and  retired  to  Douay; 
thence  he  went  to  the  Englilh  college  at  Rhelms,  where  he  re- 
mained about  a year;  and  then  proceeded  to  Rome,  where  he 
continued  a member  of  the  Engliffi  college  near  feven  years, 
and  was  made  a prieft.  In  1589  he  returned  to  Rheims  ; and 
there,  during  two  years,  taught  rhetoric  and  the  Greek  lan- 
guage. He  now  quitted  Rheims  on  account  of  the  civil  war  in 
France;  and  retired  to  Pont  a Mouffon  in  Lorrain,  where  he 
took  the  degrees  of  mafter  of  arts  and  bachelor  in  divinity. 
Hence  he  travelled  into  Germany,  and  refided  a year  and  a half 
at  Triers,  where  he  commenced  licentiate  in  his  faculty.  From 
Triers  he  vifited  feveral  of  the  principal  cities  in  Germany;  and, 
continuing  three  years  at  Ingoldftadt  in  Bavaria,  took  the  degree 
of  do£tor  in  divinity.  Thence  having  made  the  tour  of  Italy, 
he  returned  once  more  to  Lorrain  ; where  he  was  patronifed 
by  the  cardinal  of  that  duchy,  who  preferred  him  to  a canonry 
of  Verdun  ; and  about  two  years  after  he  became  confeffor  to 
the  duchefs  of  Cleves,  daughter  to  the  duke  of  Lorrain.  During 
the  leifure  he  enjoyed  in  this  employment,  he  wrote  in  Latin 
the  lives  of  the  kings,  bilhops,  apoffolical  men,  and  writers  of 
England.  The  laft  of  thele,  commonly  known  and  quoted  by 
this  title,  De  illu/lribiu  Anglue  feriptor'ibus,  was  published  after 
his  death.  The  three  firff  remain  Hill  in  manufcript  among  the 
archives  of  the  collegiate  church  of  Liverdun.  The  duke  of 
Cleves  dying  after  Pits  had  been  about  twelve  years  confeffor  td 
the  duchcfs,  ffie  returned  to  Lorrain,  attended  by  our  author, 
who  was  promoted  to  the  deanery  of  Liverdun,  which,  with  a 
canonry  and  officialfhip,  he  enjoyed  to  the  end  of  his  life.  He 
died  in  1 6 j 6,  and  was  buried  in  the  collegiate  church.  Pits 
was  undoubtedly  a fcholar,  and  not  an  inelegant  writer ; but 
he  is  juilly  accufcd  of  ingratitude  to  Bale,  from  whom  he  bor- 
rowed his  materials  without  acknowledgment,  lie  quotes  Ice- 
land with  great  familiarity,  without  ever  having  l'een  his  book  : 
his  errors  are  innumerable,  ard  his  partiality  to  the  Romiffi 
writers  molt  obvious ; neverthelcfs  we  are  obliged  to  him  lor  his 
account  of  feveral  popiffi  authors,  who  lived  abroad  at  the  be- 
ginning of  the  Reformation. 

PITT  (Christopher),  an  eminent  Fnglith  poet,  celebrated 
for  his  excellent  tranllation  of  Virgil's  fEneid,  was  born  in  the 
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year  1699.  Haring  ftudied  four  years  at  New-college,  Oxford, 
he  was  prefented  to  the  living  of  Pimperne  in  DorfetHiire,  which 
he  held  during  the  remainder  of  his  life.  He  had  fo  poetical 
a turn,  that  while  he  was  a fchool-boy  he  wrote  Uvo  large 
folios  of  mannfcript  poems,  one  of  which  contained  an  entire 
tranflation  of  Lucan.  He  was  much  efteemed  while  at  the 
univerfity  ; particularly  by  the  celebrated  Dr.  Young,  who  ufed 
familiarly  to  call  him  his  fan.  Next  to  his  fine  tranflation  of 
Virgil,  Mr.  Pitt  gained  the  greatell  reputation  by  his  excellent 
Englifh  tranflation  of  Vida’s  Art  of  poetry.  This  amiable  poet 
died  in  the  year  1648,  without  leaving,  it  is  laid,  one  enemy 
behind  him.  '* 

Pitt  (William),  earl  ofthatham,  a mod  celebrated  Britifli 
llatefman  and  patriot,  was  born  in  November  1708.  He  was 
the  youugelt  1’on  of  Robert  Pitt,  Efq.  of  Boconnock  in  Corn- 
wall ; and  grandfon  of  Thomas  Pitt,  Efq.  governor  of  Fort  St. 
George  in  the  Ealt  Indies  in  the  reign  of  queen  Anne,  who 
fold  an  extraordinary  fine  diamond  to  the  king  of  France  for 
135,000!.  and  thus  obtained  the  name  of  Diamond  Pitt.  His 
intellectual  faculties  and  powers  of  elocution  very  foon  made  a 
diftinguifhed  appearance  ; but  at  the  age  of  16  he  felt  the  at- 
tacks of  an  hereditary  and  incurable  gout,  by  which  he  was 
tormented  at  times  during  the  reft  of  his  life. 

His  lordfhip  entered  eatly  into  the  army,  and  ferved  in  a 
regiment  of  dragoons.  Through  the  intereft  of  the  duchefs  of 
Marlborough  he  obtained  a leat  in  parliament  before  he  was  21 
years  of  age.  His  fiift  appearance  in  the  houfe  was  as  repre- 
sentative of  the  boreugh  of  OldSarum,  in  the  ninth  parliament 
of  Great  Britain,  In  the  10th  he  reprefented  Seaford,  Aldbo- 
rough  in  the  1 ith,  and  the  city  of  Bath  in  the  1 2th  ; where  he 
continued  till  he  was  called  up  to  the  houfe  of  peers  in  t'66. 
The  intention  of  the  duchefs  in  bringing  him  thus  early  into 
parliament  was  to  oppole  Sir  Robert  Walpole,  whom  he  kept 
in  awe  by  the  force  of  his  eloquence.  At  her  death  the  duchefs 
left  him  io,oocl.  on  condition,  as  was  then  reported,  that  he 
never  fliould  receive  a place  in  adminiftration.  However,  if 
any  fuch  condition  was  made,  it  certainly  was  not  kept  on  his 
lordftiip’s  part.  In  1 74 (5  he  was  appointed  vice-treafurer  of 
Ireland,  and  foon  after  paymaftef  general  of  the  forces,  and 
fworn  a privy-counfellor.  He  difeharged  the  office  of  paymaf- 
ter  with  fuch  honour  and  inflexible  integrity,  refufing  even 
many  of  the  perquifites  of  his  office,  that  his  bittereft  enemies 
could  lay  nothing  to  his  charge,  and  he  foon  became  the  darling 
of  the  people.  In  175-,'  he,  refigned  the  office  of  paymafter,  on 
feeing  Mr.  Fox  preferred  to  him,  The  people  were  alarmed  at 
this  refignation;  and  being  difgufted  with  the  unfuccefsful  be- 
ginning of  the  war,  complained  fo  loudly,  that,  on  the  4th  of 
December  1756,  Mr.  Pitt  was  appointed  fecretary  of  (late  in 
the  room  of  Mr.  Fox  afterwards  lord  Holland ; and  other 
promotions  were  made  in  order  to  lecond  his  plans.  He  then 
took  fuch  mealures  as  were  necefifnry  for  the  honour  and  intereft 
of  the  nation;  but  in  the  month  of  February  1757,  having 
refufed  to  afTent  to  the  carrying  on  a war  in  Germany  for  the 
fake  of  his  majefty’s  dominions  on  the  continent,  he  was  de- 
prived of  the  leals  on  the  5th  of  April  following.  Upon  this 
the  complaints  of  the  people  again  became  fo  violent,  that  on 
the  29th  of  June  he  was  again  appointed  fecretary,  and  his 
friends  filled  other  important  offices.  The  fuccefs  with  which 
the  war  was  now  condu&ed  is  univerfally  known  ; yet  on  the 
5th  of  Ottobcr  1761  Mr.  Pitt,  to  the  aftonifhment  of  almoft 
the  whole  kingdom,  refigned  the  feals  into  his  tnajefty’s  own 
hands.  The  reafon  of  this  was,  that  Mr.  Pitt,  having  received 
certain  intelligence  that  the  family-compadl  was  figned  between 
France  and  Spain,  and  that  the  latter  was  about  to  join  France 
againft  us,  thought  it  neceflary  to  prevent  her  by  commencing 
hoftilities  firft.  Having  communicated  this  opinion  in  the  privy- 
council,  the  other  minifters  urged  that  they  would  think  twice 
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before  they  declared  war  againft  that  kingdom.  " I will  not 
give  them  leave  to  think  (replied  Mr.  Pitt) ; this  is  the  time, 
let  us  cruffi  the  whole  houle  of  Bourbon.  But  if  the  members 
of  this  board  are  ot  a different  opinion,  this  is  the  laft  time 
1 (hall  ever  mix  in  its  councils.  1 was  called  into  the  miniftry 
by  the  voice  of  the  people,  and  to  them  I hold  myfelf  anfwer. 
able  for  my  conduft.  I am  to  thank  the  minifters  of  the  late 
king  for  their  fupport ; I have  ferved  my  country  with  fuccefs  ; 
but  I will  not  be  refponfible  tor  the  condufl  of  the  war  any 
longer  than  while  1 have  the  direction  of  it.”  To  this  bold  de- 
claration, the  lord  who  then  prefided  in  council  made  the  fol- 
lowing reply : “ I find  the  gentleman  is  determined  to  leave  us; 
nor  can  I fay  that  I am  forry  for  it,  fince  he  would  otherwife 
have  certainly  compelled  us  to  leave  him.  But  if  he  is  refolved 
to  afl'ume  the  right  of  advifing  his  majefty,  and  direiitjng  the 
operations  of  the  war,  to  what  purpofe  are  we  called  to  this 
council?  When  he  talks  of  being  refponfible  to  the  people,  he 
talks  the  language  of  the  houfe  of  commons,  and  forgets  that  at 
this  board  he  is  refponfible  only  to  the  king.  However,  though 
he  may  poffibly  have  convinced  himfelf  of  his  infallibility,  ftill 
it  remains  that  we  fliould  be  equally  convinced  before  we  can 
refign  our  underftandings  to  his  diredlion,  or  join  with  him  in 
the  meafure  he  propofes.” 

1 his  converfation,  which  was  followed  by  Mr.  Pitt’s  refigna- 
tion,  is  fufficicnt  to  (how  the  haug’ntinefs  and  imperious  temper 
of  our  minifter.  However,  thefe  very  qualities  were  fometimes 
produ&ive  of  great  and  good  confequences,  as  appears  from  the 
following  anecdote.  — Preparatory  to  one  of  the  fecret  expedi- 
tions during  the  war  which  ended  in  1 763,  the  minifter  haJ  given 
orders  to  the  different  prefiding  officers  in  the  military,  navy, 
and  ordnance  departments,  to  prepare  a large  body  of  forces,  a 
certain  number  of  (hips,  and  a proportionable  quantity  of  ftores, 
&c.  and  to  have  them  all  ready  againft  a certain  day.  To  thefe 
orders  he  received  ah  anfwer  from  each  of  the  officers,  declaring 
the  total  impoflibility  of  a compliance  with  them.  Notwith- 
ftanding  it  was  then  at  a very  late  hour,  he  fent  immediately 
for  his  fecretary;  and  after  expreffing  his  refentmerit  at  the  igno- 
rance or  negligence  of  his  majefty  *s  fervants,  he  gave  the  fol- 
lowing commands  : — “ I defire,  Mr.  Wood,  that  you  will  im- 
mediately go  to  lord  Anfon  ; you  need  not  trouble  yourfelf  to 
fearch  the  admiralty,  he  is  not  to  be  found  there  ; you  muft 
purfiie  him  to  the  gaming-houfe,  and  tell  him  from  me,  that 
if  he  does  not  obey  the  orders  of  government  which  he  has 
received  at  my  hands,  I will  molt  alfurrdly*  impeach  him. 
Proceed  from  him  to  lord  Ligonier;  and  though  he  fhould  be 
bolltered  with  harlots,  undraw  his  curtains,  and  repeat  the  fame 
mefiage.  Then  diredt  your  courfe  to  Sir  Charles  Frederick, 
and  allure  him,  that  if  his  majefty’s  orders  arc  not  obeyed,  they 
fliall  be  the  laft  which  he  (hall  receive  from  me.”  In  coufe- 
quence  of  thefe  commands,  Mr.  Wood  proceeded  to  White’s, 
and  told  his  errand  to  the  firft  lord  of  the  admiralty ; who  in- 
filled that  the  fecretary  of  ftate  was  out  of  his  fenfes,  and  it  was 
impolfible  to  comply  with  his  wifhes : “ however,  (added  he,) 
as  madmen  muft  be  anfwered,  tell  him  that  I will  do  my  ut- 
moft  to  fatisfy  him.”  From  thence  he  went  to  the  commander 
in  chief  of  the  forces,  and  delivered  the  fame  mefi'age.  He  alfo 
faid  that  it  was  an  impoflible  bufinefs ; “ and  the  fecretary 
knows  it,  (added  the  old  lord:)  neverthelefs,  he  is  in  the  right 
to  make  us  do  what  we  can  ; and  what  is  poffible  to  do,  in- 
form him,  (hall  be  done.”  The  furveyor  general  of  the  ordnance 
was  next  informed  of  Mr.  Pitt’s  relolution  ; and,  after  fiome 
little  confideration,  lie  began  to  think  that  the  orders  might  be 
completed  within  the  time  preferibed.  The  confequence  at  laft 
was,  that  every  thing,  in  fpite  of  impoffibilities  themfelves,  was 
ready  at  the  time  appointed. 

After  his  refignation  in  1761,  Mr.  Pitt  never  had  any  (hare 
in  adminiftration.  He  received  a penfion  of  3000I.  a-year,  to 
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be  continued  after  his  tleceafe,  during  the  furvivancy  of  his  lady 
and  Ion  j and  this  gratuity  was  dignified  with  the  title  of 
Baronejs  of  Chatham  to  his  lady,  and  that  of  Baron  to  her  heirs- 
male.  Mr.  Pitt  at  that  time  declined  a title  of  nobility  ; but 
in  1766  accepted  of  a peerage,  under  the  title  of  Baron  Pynfcnt 
ami  Earl  of  Chatham , and  at  the  fame  time  he  was  appointed 
lord  privy-leal. 

This  acceptance  of  a peerage  proved  very  prejudicial  to  his 
lordfhip’s  character.  However,  he  continued  itedfali  in  his  op 
position  to  the  meafuresof  adminiltration.  His  laft  appearance 
in  the  houfe  of  lords  was  on  the  ad  of  April  1778.  He  was 
then  very  ill  and  much  debilitated:  but  the  queftion  was  im- 
portant, being  a motion  of  the  duke  of  Richmond  to  addrels  his 
majelly  to  remove  the  minitlers,  and  to  make  peace  with  Ame- 
rica on  any  terms.  His  lordfhip  made  a long  l'peech,  which  had 
certainly  overcome  his  Qnrits  : for,  attempting  to  rife  a fecond 
time,  he  fell  down  in  a convulfive  fit ; and  though  he  recovered 
for  that  time,  his  diforder  continued  to  increale  till  the  11th 
of  May,  when  he  died  at  his  feat  at  Hayes.  His  death  was 
lamented  as  a national  lofs.  As  loon  as  the  news  reached  the 
houfe  of  commons,  which  was  then  fitting,  colonel  Barre 
made  a motion,  that  an  addrefs  fiiould  be  prefented  to  his  ma- 
jeltv,  requelling  that  the  earl  of  Chatham  fliould  be  buried  at 
the  public  expence.  But  Mr.  Rigby  having  propofed  the  erect- 
ing of  a ftatue  to  his  memory,  as  more  likely  to  perpetuate  the 
lenfe  of  his  great  merits  entertained  by  the  public,  this  was 
unanimoully  carried.  A bill  was  foon  after  palled,  by  which 
4000L  a-year  was  fettled  upon  John,  now  earl  of  Chatham, 
and  the  heirs  of  the  late  earl  to  whom  that  title  may  defeend. — 
His  lordfhip  was  married  in  1754  to  lady  Heller,  filter  to  the 
earl  of  Temple;  by  whom  he  had  three  fons  and  two  daughters. 

Never  perhaps  was  any  life  fo  multifarious  as  that  of  lord 
Chatham;  never  did  any  comprile  fuch  a number  of  interelting 
fituations.  To  bring  the  fcattered  features  of  fuch  a character 
into  one  point  of  view,  is  an  arduous  talk.  The  author  of  the 
hiltory  of  his  life  has  attempted  to  do  it  ; and  with  the  outlines 
of  what  he  has  faid  in  fumming  up  his  character,  we  thall  finilh 
our  biographical  fketch  of  this  wonderful  man. 

“ One  of  the  firlt  things  that  ftrikes  us,  in  the  recollection  of 
Chatham’s  life,  is  the  fuperior  figure  he  makes  among  his  co- 
temporaries. Men  of  genius  and  attraction,  a Carteret,  a Town- 
fhend,  and  1 had  almolt  faid  a Mansfield,  however  pleafing  in  a 
limited  view,  appear  evidently  in  this  comparifon  to  (brink  into 
ijarrower  dimenfions,  and  walk  a humbler  circle.  All  that  de- 
lerves  to  arrelt  the  attention,  in  taking  a general  lurvey  of  the 
age  in  which  he  lived,  is  compriled  in  the  hiltory  ot  Chatham. 
No  charaCter  ever  bore  the  more  undifputed  itamp  of  originality. 
Unrefembled  and  himfelf,  he  was  not  born  to  accommodate  to 
the  genius  of  his  age.  While  all  around  him  were  deprefled  by 
the  uniformity  of  lalhion,  or  the  contagion  of  venality,  he  Hood 
aloof.  He  confulted  no  judgment  hut  his  own  ; and  he  aCted 
from  the  untainted  dictates  of  a comprehenfive  foul. 

“ The  native  royalty  of  his  mind  is  eminently  confpicuous. 
He  felt  himfelf  born  to  command;  and  the  free  Ions  pi  Britain 
implicitly  obeyed  him.  In  him  was  realifed  the  fable  ot  Or- 
pheus; and  his  genius,  his  fpirit,  his  eloquence,  led  millions 
in  his  train,  fubdued  the  rugged  lavage,  and  difarmed  the  tangs 
of  malignity  and  envy.  Nothing  is  in  its  nature  fo  inconlillent 
as  the  breath  of  popular  apptaufe : and  yet  that  breath  was 
eminently  his  during  the  greater  part  of  his  life.  Want  of  luc- 
ctls  could  not  divert  it  ; inconfiftency  of  conduCt  could  not 
change  its  tenor.  The  aftonilhing  extent  of  his  views,  and  the 
myllerious  comprchenlion  of  his  plans,  did  not  in  one  relpcCt 
l«t  him  above  little  things  : nothing  that  was  nccellary  to  the 
execution  of  his  defigns  was  beneath  him.  Jn  another  refpeft, 
however,  he  was  infinitely  cltranged  to  little  things:  fwallowed 
up  in  the  bnfinefs  of  his  country,  he  did  not  think  of  the  de- 
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rangement  of  his  own  private  affairs;  for,  though  indifpofed  to 
all  the  modes  of  dillipated  expence,  his  affairs,  even  when  his 
circmnfiances  were  much  improved,  were  always  deranged.  But 
the  features  that  feem  mod  eminently  to  have  character!  fed  him, 
were  lpirit  and  intrepidity  : they  are  confpicuous  in  every  aCtion 
and  in  every  turn  ot  his  life  ; nor  did  this  fpirit  and  intrepidity- 
leave  him  even  at  the  laft. 

“ The  manners  of  lord  Chatham  were  eafy  and  bland,  his 
converfation  was  fpirited.and  gay,  and  he  readily  adapted  him- 
felf to  the  complexion  of  thofe  with  whom  he  affociated.  That 
artificial  referve,  which  is  the  never-failing  refuge  of  felf-ditli- 
dence  and  cowardice,  was  not  made  for  him.  He  was  uncon- 
firained  as  artlefs  infancy,  and  generous  as  the  noon  day  fun  : 
yet  had  he  fomething  impenetrable  that  hung  about  him.  By 
an  irrefiftible  energy  of  foul,  he  was  haughty  and  imperious. 
He  was  incapable  of  alfociating  councils,  and  he  was  not  form- 
ed for  the  fweetelt  bands  of  fociety.  He  was  a pleafing  com- 
panion, but  an  unpliant  friend. 

“ The  ambition  of  our  hero,  however  generous  in  its  ftrain, 
was  the  fource  of  repeated  errors  in  his  conduCt.  To  the  re- 
fignation  of  lord  Carteret,  and  again,  from  the  commencement 
of  the  year  1770,  his  proceedings  were  bold  and  uniform.  In 
the  intermediate  period  they  were  marked  with  a verfatility,  in- 
cident only  in  general  to  the  mod  flexible  minds.  We  may  oc- 
cafionally  trace  in  them  the  indecifion  of  a candidate,  and  the 
fupplenefs  of  a courtier.  In  a,word,  he  aimed  at  the  impotfible 
talk  of  flattering  at  once  the  prejudices  of  a monarch,  and  pur- 
fuing  unremittedly  the  interefts  of  the  people. 

“ A feature,  too,  fufficiently  prominent  in  his  character,  was 
vanity,  or  perhaps  pride  and  confcious  fuperiority.  He  dealt 
furely  fomewhat  too  freely  with  inventive.  He  did  not  pretend 
to  an  ignorance  of  his  talents,  or  to  manage  the  difplay  of  his 
important  fervices.  Himfelf  was  too  often  the  hero  of  his  tale; 
and  the  fuccefles  of  the  laft  war  ( 1 763)  the  burden  of  his  fong. 

“ Patriot! fm  was  alfo  the  fource  of  Come  of  his  imperfeftions. 
He  loved  his  country  too  well ; or,  if  that  may  found  abfurd,  the 
benevolence  at  lealt  that  embraces  the  lpecies  had  not  fuffi- 
cient  lcope  in  his  mind.  He  once  ftyled  himlelf  a lover  of  ho- 
?iourable  war-,  and  in  fo  doing  he  let  us  into  one  trait  of  his 
character.  The  friend  of  human  kind  will  be  an  enemy  to  all 
war.  He  indulged  too  much  a puerile  antipathy  to  the  houfe 
of  Bourbon  : and  it  was  lurely  the  want  of  expanfive  affections 
that  led  him  to  fo  unqualified  a condemnation  of  American,  in- 
dependency. 

“ But  the  eloquence  of  lord  Chatham  was  one  of  his  moll 
linking  chara&eriftics.  He  far  outftripped -his  competitors,  and  ; 
Hood  alone  the  rival  of  antiquity. 

“ His  eloquence  was  of  every  kind.-  No  man  excelled  him 
in  clofe  argument  and  methodical  . deduction  : but  this  was  not 
the  ftvle  into  which  he  naturally  fell.  His  oratory  was  unla- 
boured and  fpontarieous : he  ruflied  at  once  upon  the  lubjefit ; 
and  ufually  illuftrated  it  rather  by  glowing  language  and  -origi- 
nal'conception,  than  by  cool  reafonitig.  His  perfon  was  tall 
and  dignified  ; his  face  was  the  face  of  an  eagle  ; his  piercing 
eye  withered  the  nerves,  and  looked  through  the  fouls  of  his 
opponents ; his  countenance  was  llern,  and  the  voice  of  thun- 
der fat  upon  his  lips;  anon,  however,  he  could  defeend  to  the, 
cafy  and  the  playful.  His  voice  teemed  fcarcely  more  adapted 
to  energv  and  to  terror,  than  it  did  to  the  melodious,  the  in- 
finuatmg,  and  the  fportive.  If,  however,  in  the  enthufialm  of  r 
admiration,  we  can  find  room  for  the  frigidity  of  critieilrr.,  h'S.  - 
a<5tiun  teemed  the  molt  open  to  objection.  It -was  forcible, 
uniform,  and  ungraceful.  In  a word,  the  molt  celebrated  ora- 
tors of  antiquity  were  in  a great  mcature  the  children  of  labour- 
and  cultivation.  Lord  Chatham  was  always  natural  and  him-,. 

1'elf.-  • ' . A . 

To  the  misfortune  of  the  republic  of  letters,  and  ct  potterity, 
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his  lorJfliip  never  fought  the  prefs.  Lord  Cheftcrfield  fays, 
« that  he  had  a raoft  happy  turn  for  poetry  : but  it  is  more 
than  probable  that  Chefterfield  was  deceived.;  for  we  are  told 
by  his  biographer,  that  his  verfes  to  Garrick  were  very  meagre, 
and  lord  Chatham  himfelf  far'd  that  lie  feldorn  indulged  and 
feidom  avowed  it.  It  Humid  feem,  then,  that  he  himfelf  fet 
no  great  value  upon  it.  Perhaps  a proper  confidence  of  one’s 
It  1 f is  cfferitial  to, all  extraordinary  merit.  Why  Humid  we  am- 
bitioufly  all  ribe  to  one  mind  every  fpccies  of  human  excellence  ? 
But  though  he  was  no  poet,  it  is  more  than  probable,  that  he 
Would  have  excelled  as  much  in  writing  profe  as  he  did  in 
fpeaking  it. 

PiTTACUS,  a native  of  Mitylene  in  Lefbos,  was  one  of 
the  fevttr  wife  men  of  Greece  : his  father’s  name  was  Hyrra- 
diur.  With  the  affiftance  of  the  fons  of  Alcaeus,  he  delivered 
iris  country  from  the  oppreffion  of  the  tyrant  Melanchrus  ; 
and  in  the  war  which  the  Athenians  waged  againft  Lefbos,  lie 
apppeared  at.  the  head  of  his  countrymen,  and  challenged  to 
■iingle  combat  Phrynon  the  enemy’s  general.  As  the  event  of 
the  war  feemed  to  depend  upon  this  combat,  Pittacus  had  re- 
courfe  to  artifice;  and  when  he  engaged,  he  entangled  his  ad- 
verfary  in  a net  which  he  had  concealed  under  his  firield,  and 
eafily  "difpatched  him.  He  was  amply  rewarded  for  this  vic- 
tory ; and  his  countrymen,  fenfible  of  his  merit,  unanimoufly 
appointed  him  governor  of  their  city  with  unlimited  authority. 
In  this  capacity  Pfttacus  behaved  with  great  moderation  and 
prudence  ; and  after  he  had  governed  his  fellow  citizens  with/ 
the  ftridteft  juftice,  and  after  he  had  eftabliihed  and  enforced 
the  molt  falutary  laws,  he  voluntarily  retlgned  the  fovereign ' 
power  after  having  enjoyed  it  for  10  years,  obferving  that  the 
virtues  and  innocence  of  private  life  were  incompatible  with  the 
power  and  influence  of  a fovereign.  Plis  dilinterellednefs 
gained  him  many  admirers  ; and  when  the  Mityleneans  wilhed 
to  reward,  his  public  fervices  by  prefenting  him  with  an  fm- 
menfe  traft  of  territory,  he  refufed  to  accept  more  land  than 
what  fiiould  be  contained  in  the  di (lance  to  which  he  could 
throw  a javelin.  He  died  in  the  70th  year  of  his  age,  about 
7-9  years  before  Quilt,  after  he  had  fpent  the  laft  10  years  of 
his  life  in  literary  eafe  and  peaceful  retirement. 

The  fallowing  maxims  and  precepts  are  aferibed  to  Pittacus  : 
The  fn  It  office  of  prudence  is  to  forefee  threatening  misfortunes, 
and  prevent  them.  Power  difcovers  the  man.  Never  talk  of 
your  Schemes  before  they  are  executed  ; left,  if  you  fail  to  ac- 
complish them,  you  be  expofed  to  the  double  mortification  of 
disappointment  and  ridicule.  Whatever  you  do,  do  it  well. 
Do  not  that  to  your  neighbour  which  you  would  take  ill  from 
him.  Ee  watchful  for  opportunities. 

Many  of  his  maxims  were  inferibed  on  the  walls  of  Apollo’s 
temple  at  Delphi,  to  fhow  to  the  world  how  great  an  opinion 
the  Mityleneans  entertained  of  his  abilities  as  a philofophcr,  a 
moralitl/and  a man.  By  one  of  his  laws,  every  fault  committed 
by  a.  man  when  intoxicated  deferved  double  punifliment. 

' PITTENWEEM,  a feaport  in  Fifefhire,  at  the  entrance 
of  the  frith  of  Forth,  23  miles  N.  E.  of  Edinburgh.  W.  Ion. 
2.49.  N.lat.  56.  12. 

l’lTTOSPORUM,  in  botany  ; a genus  of  the  mnnogynia 
order,  belonging  to  the  pentandria  clals  of  plants.  The  calyx 
is  pentaphylious,  inferous,  and  deciduous.  The  petals  arc  five 
in  number  ; the  ftyle  thread-fhaped  ; the  capfule  fomewhat  an- 
gular, tiilocular,  and  containing  three  or  four  angulated  feeds, 
adhering  to  the  capfule  by  means  of  a liquid  refill  in  the  locu- 
laments.  Of  this  there  are  three  fpccies,  viz.  1.  Tenu folium. 
2 Urnbrllatum,  3.  Coriaccum.  The  fit  ft  and  fccond  arc  na- 
tives of  the  Cape  of  Good  Hope;  the  third  grows  in  Madeira, 
and  flowers  in  May  and  June. 

PITUITARY  Gland.  See  Anatomy. 

1TTYOCAMPBSIS,  in  entomology,  the  caterpillar  of  the 


pine-tree,  received  its  compound  name  from  that  fuLftunce.  It 
was  confidered  as  a poifon,  and  as  a remedy,  according  to  its 
different  employment ; but  our  chief  information  is  derived 
from  M.  Reaumur,  who  has  attentively  obferved  its  manner  of 
life.  I he  animal  cannot  bear  much  cold,  and  is  therefore  never 
found  in  the  higher  latitudes,  It  is  ltyled  procellionary,  bc- 
caule  it  never  leaves  its  hole,  where  many  families  refide,  till 
the  evening,  when  it  feeds  in  trains,  led  o.n  by  two  or  three, 
and  this  train  leaves  a riband  of  filk  in  its  way,  for  thofe  behind 
to  follow  exadtly  the  fteps  of  thofe  which  preceded,  and  each 
leaves  its  fibre  of  filk.  Their  nefts  are  found  in  autumn  ; they 
are  born  the  middle  of  September,  become  torpid  in  December, 
and  recover  their  ftrength  again  in  fpring.  They  then  de- 
feend  from  the  trees,  plunge  into  the  earth,  and  undergo  their 
laft  change.  It  is  the  bombyx  pityocampa  of  Fabricius  ( Man - 
iijfa  Infethr ■ tom.  ii.  p.  1 14.  No.  66.),  and  greatly  referable* 
the  proceflionary  caterpillar  of  the  oak.  The  ancients  y fed  it 
as  a veficatory,  and  the  acrimony  feems  to  refide  chiefly  in  a 
dull  which  is  concealed  in  receptacles  on  its  back.  This  is  its 
offenfrve  weapon  ; for  it  is  thrown  out  at  will,  and  produces 
very  troublelonie  effect;/,  though  the  hair  of  the  aninjal,  and 
every  part  of  its  body,  feem  to  have  a fimilar  but  weaker  power. 
The  effedt  is  alfo  weaker  in  winter;  but  this  may  depend  on 
the  diminifhed  irritability  of  the  human  body,  as  well  as  on  the 
torpid  ftate;  of  the  infeft.  1 heir  filk  is  not  fufficiently  ftrong 
for  the  loom,  and  in  hot  water  melts  almoft  to  a pafte.  In 
the  earth  it  forms  nelts  of  ftronger  filk,  but  it  is  then  found 
with  difficulty  : in  boxes  its  filk  is  extremely  tender.  Adding 
to  all  theft  inconveniences,  handling  the  cones  produces  all  the 
bad  effedts  of  the  duff.  Matthiolus  recommends  them  as  a ftyp- 
tic,  and  perhaps  they  may  ferve  for  burning  on  the  fkin  inftead 
of  rnoxa,  the  downy  filk  of  a fpecies  of  artemifia.  The  an- 
cients, afraid  of  its  hurtful  qualities,  ufed  them  with  caution, 
and  enadted  laws  againft  their  being  fold  pronrifeuoufly  : the 
modern  planter  is  chiefly  afraid  of  them  bccaufe  they  deltroy 
the  beauty  of  his  trees,  and  he  endeavours  to  colledt  the  eggs 
by  cutting  off  the  branches,  which  are  burnt  immediately. 

PIVAT,  or  Pivot,  a foot.or  flioe  of  iron  or  other  metal, 
ufually  conical  or  terminating  in  a point,  whereby  a body,  in- 
tended to  turn  round,  bears  on  another  fixed  at  reft,  and  per-. 
forms  its  revolutions.  The  pivot  ufually  bears  or  turns  round 
in  a foie,  or  piece  of  iron  or  brafs  hollowed  to  receive  it. 

PIUS  It.  (./Eneas-Sylvius  Piccolomini),  was  born  on 
Odtober  18.  1405,  at  Coriigni  in  the  Siennefe,  the  name  of 
which  he  afterwards  changed  into  that  of  Pienza.  His  mother 
Victoria  Forteguerra,  when  ftie  was  with  child  of  him,  dreamed 
that  Hie  flrould  be  delivered  of  a mitred  infant ; and  as  the  way 
of  degrading  clergymen  at  that  time  was  by  crowning  them 
with  a paper  mitre,  ftie  believed  that  ./Eneas  would  be  a dif- 
grace  to  his  family.  But  what  to  her  had  the  appearance  of 
being  a difgrace,  was  a prefage  of  the  greateft  honours.  ./Eneas 
was  carefully  educated,  and  made  confiderable  proficiency 
in  the  belles  lettres.  After  having  finished  his  ftudies  at  Si- 
enna, he  went  in  1431  to  the  council  of  Bale  with  cardinal 
Capranica,  furnanred  Dc  Fervio,  becaufe  he  was  entrufted  with 
the  government  of  that  church.  ./Eneas  was  his  fecretary,  and 
was  then  only  26  years  of  age.  He  afterwards  aCtcd  in  the 
fame  capacity  to  fome  other  prelates,  and  to  cardinal  Alber- 
gati.  The  council  of  Bale  honoured  him  with  different  com  - 
millions,  in  order  to  recompcnfc  him  for  the  zeal  with  which . 
he  defended  that  affembly  againft  pope  Eugene  IV.  He  was  . 
afterwards  fecretary  to  Frederic  III.  who  decreed  to  him  the 
poetic  crown,  and  fent  him  ambaffador  to  Rome,  Milan,  Naples, 
Bohemia,  and  other  places.  Nicolas  V.  advanced  him  to  the 
bifiropiic  of  Triefte,  which  lie  quitted  fome  time  after  for  that- 
of  Sienna.  At  lull,  after  having  dillinguifired  himfelf  in  various 
nunciatures,  he  was  inverted  with  the  Roman  purple  by  Ca- 
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Jixtus  III.  whom  he  fucceeded  two  years  after  on  the  27th  of 
. Align!!  1438.  Pius  II.  now  advanced  to  the  holy  fee,  made 
good  the  proverb,  Honores  mutant  mores.  From  the  commence- 
ment of  his  pontificate,  he  appeared  jealous  of  the  papal  preio- 
gatives.  In  1460  he  iflued  a bull,  “ declaring  appeals  from 
the  pope  to  a council  to  be  null,  erroneous,  detellable,  and 
contrary  to  the  facred  canons.”  That  bull,  however,  did  not 
prevent  the  procurator-general  of  the  parliament  of  Paris  from 
appealing  to  a council  in  defence  of  the  Pragmatic  fandtion, 
which  the  pope  had  ftrenuoufiy  oppofed.  Pius  was  then  at 
Mantua,  whither  he  had  gone  in  order  to  engage  the  Catholic 
princes-to  unite  in  a war  again  ft  the  Turks.  The  greater  part 
of  them  agreed  to  furnifh  either  troops  or  money  ; others  re- 
fufed  both,  particularly  the  French,  who  from  that  moment 
incurred  his  holiriefs’s  averfion.  That  avcrfion  abated  under 
Lo iris  XI.  whom  he  perfuaded  in  146:  to  abolifh  the  Prag- 
matic fandtion,  which  the  parliament  of  Paris  had  fupported 
with  fo  much  vigour. 

The  following  year,  1462,  was  rendered  famous  by  a con- 
troverfy  which  took  place  between  the  Cordelias  and  Domi- 
nicans, whether  or  not  the  blood  of  Jefus  Chrift  was  feparafed 
from  his  body  while  he  lay  in  the  grave.  It  was  alfo  made  a 
queftion,  whether  it  was  feparated  from  his  divinity.  The  Cor- 
deliers affirmed  that  it  was,  but  the  Dominicans  were  of  an  op- 
pofite  opinion.  They  called  each  other  heretics;  which  ob- 
liged the  pope  to  iffue  a bull,  forbidding  them,  under  pain  of 
cenfure,  to  brand  one  another  with  Inch  odious  epithets.  The 
bull  which  his  holinefs  publifhed  on  the  26th  of  April,  retrain- 
ing what  he  had  written  to  the  council  of  Bale  when  he  was 
•its  fecretary,  did  not  redound  much  to  his  honour.  f‘  I am 
a man,  (fays  he,)  and  as  a man  I have  erred.  I am  far  from 
denying  that  a great  many  things  which  I have  faid  and  writ- 
ten may  deferve  condemnation.  Like  Paul,  I have  preached 
through  deception,  and  I have  perfecuted  the  church  of  God 
through  ignorance.  I imitate  the  blefled  A uguftin,  who  hav- 
ing fuffered  fome  erroneous  fentiments  to  creep  into  his  works, 
retraced  them.  I do  the  fame  thing  ; I frankly  acknowledge 
my  ignorances,  from  a fear  led  what  I have  written  in  my 
younger  years  fltould  be  the  occafion  of  any  error  that  might 
afterwards  be  prejudicial  to  the  interefls  of  the  holy  fee.  For, 
if  it  be  proper  for  any  one  to  defend  and  fupport  the  eminence 
and  glory  of  the  fir  It  throne  of  the  church,  it  is  in  a peculiar 
manner  my  duty,  whom  God,  out  of  his  mercy  and  goodnefs 
alone,  without  any  merit  on  my  part,  has  raifed  to  the  dig- 
nity of  vicar  of  Jefus  Chrift.  For  all  thele  reafons,  vve  exhort 
and  admonifli  you  in  the  Lord,  not  to  give  credit  to  tliofe 
writings  of  ours  which  tend  in  any  degree  to  hurt  the  autho- 
rity of  the  apolloiic  fee,  and  which  eftablifh  opinions  that  are 
not  received  by  the  Roman  church.  If  you  find,  then,  any 
thing  contrary  to  her  dodtrine,  either  in  our  dialogues,  in  our 
letters,  or  in  any  other  of  our  works,  defpife  thefe  opinions, 
rejedt  them,  and  adopt  our  prefent  fentiments.  Believe  me 
rather  now  that  I am  an  old  man,  than  when  I aadreffed  you 
in  my  earlier  days.  Efteem  a fovereign  pontifi  more  than  a 
private  perfon  ; except  againfl  ./Eneas  Sylvius,  but  receive 
Pius  II.”  It  might  be  objected  to  hisholinef  , that  it  was  his 
dignity  alone  which  had  made  him  alter  his  opinion.  He  antici- 
pates that  objection,  by  giving  a fiiort  account  ol  his  1 il c and 
adlions,  with  the  whole  hiltory  of  the  council  of  Bale,  to  which 
he  went  with  cardinal  Capranica  in  14,3!  ; “ but  (fays  he) 

I was  then  a young  man,  and  without  any  experience,  Hire  a 
bird  jull  come  from  its  neft.”  In  the  mean  time,  the  I inks 
were  threatening  Chriftendom.  Pius,  ever  zealous  in  the  de- 
fence of  religion  againlt  the  infidels,  forms  the  refutation  of 
fitting  out  a fleet  at  the  exptnee  of  the  church,  and  of  palling 
over  into  Afia  hirnfelf,  in  order  to  animate  tire  Chriltian  princes 
by 'his  example.  He  repaired  to  Ancona  with  a defign  to  cni- 

3 


bark  ; but  he  there  fell  fick  with  the  fatigue  of  the  journey, 
and  died  on  the  1 6th  of  Auguft  ,464,  aged  59  years.  Pmi 
was  one  of  the  moll  learned  men  of  his  time,  and  one  of  the 
moft  zealous  pontiffs  ; but  being  of  an  ambitious  and  pliant  dif- 
pohtion,  he  fometimes  facrificed  to  that  ambition.  His  princi- 
pal works  are,  1 . Memoirs  of  the  council  of  Bale,  from  the 
Mpcniion  of  Eugenius  to  the  eledtion  of  Felix.  2.  The  hif- 
toi  y of  the  Bohemians,  from  their  origin  to  the  year  14C8. 
3.  Two  books  on  coftnography.  4.  The  hi  (lory  of  Frede- 
rick III.  whofe  vice-chancellor  he  had  been.  This  performance 
was  publifhed  in  158^  in  folio,  and  is  believed  to  be  pretty 
accurate  and  very  particular.  5.  A treadle  on  the  education 
of  children.  6.  A poem  upon  the  pafiion  of  Jefus  Chrill.  7.  A 
collection  of  432  letters,  printed  at  Milan,  1473,  in  folio,  in 
which  are  found' fome  curious  anecdotes.  8.  The  memoirs  of 
his  own  life,  publifhed  by  John  Gobelin  Perfonne  his  fecretary, 
and  printed  at  Rome  in  4to,  in  1584,  There  is  no  doubt  of 
this  being  the  genuine  produdtion  of  that  pontiff.  9.  Hiftoria 
re  mm  ubicumque  geftarum,  of  which  only  the  firfl  part  waspub- 
lifhed  at  Venice  in  1477,  b*  folio.  His  works  were  printed  at 
Hclmftadt  in  1700,  in  folio,  at  the  beginning  of  which- wc  find 
his  li  e.  That  verfe  of  Virgil’s  iEneid  (lib.  i.  ver.  382.)  which 
begins  thus. 


Sum  plus  /Eneas, — 

and  the  end  of  the  following  verfe, 

-famdfuper  at  her  a no/us, 

have  been  applied  to  him. 

Pius  IV.  (John  Angelo  cardinal  de  Medici),  of  a different  fa- 
mily from  that  of  Florence,  was  born  at  Milan  in  1499.  He  Was 
fon  to  Bcrnardin  Medechini,  and  brother  of  the  famous  mar- 
quis de  Marignan,  Charles  Vtli’s  general.  He  raifed  hirnfelf  bv 
his  own  merit,  and  filled  feveral  irnpoitant  offices  under  popes 
Clement  VII.  and  Paul  III.  Julius  III,  who  had  entrufted 
him  with  feveral  legations,  honoured  him  with  a cardinal’s  hat 
in  1549.  After  the  death  of  Paul  IV.  he  was  advanced  to 
St.  Peter’s  chair  on  the  25th  of  December  1 3 59.  His  prcdc- 
ceffor  had  rendered  hirnfelf  detellable  to  the  Romans,  who 
treated  his  memory  with  every  mark  of  indignity,  and  Pius 
IV’.  commenced  his  pontificate  by  pardoning  them.  He  did 
not,  however,  extend  the  fame  clemency  to  the  nephews  of 
pope  Paul  IV.;  for  he  caufed  cardinal  Caraffe  to  beilrangled 
in  the  cable  of  St.  Angelo,  and  his  brother,  the  prince  de  Pal- 
liano,  to  be  beheaded.  His  zeal  was  afterwards  directed 
againfl  the  Turks  and  heretics.  In  order  to  flop,  if  poffible, 
the  progrefs  of  thefe  laft,  he  renewed  the  Council  of  Trent, 
which  had  been  fufptnded.  He  knew  well  (fays  abbe  de 
Clroify),  that  that  council  might  make  fome  regulations  which 
would  have  the  effedt  to  lefl'en  his  authority  ; but  on  the  other 
Irand,  he  perceived  that  great  inconveniences  might  relult  from 
its  not  being  affembled  ; and  “ in  the  main  (faid  he  to  h:s  con- 
fidents) it  is  better  to  feel  evil  for  once  than  to  he  always  in  cl  re  a l 
of  it.”  In  1361  he  difpatche  i nuncios  to  all  the  Catholic  and 
lhotellant  princes,  to  prefent  them  with  the  bull  for  calling- 
that  important  affcmbly.  An  end  was,  however,  put  to  it  by 
the  induliry  of  his  nephew,  S,  Charles  Borromeus,  in  1563  > 
and,  on  the  zfth  of  January  the  year  following.  Ire  iffutd  a 
bull  for  confirming  its  decrees.  In  1565  a eonfpiracy  was 
formed  againfl  his  life  by  Benedidt  Acolti,  and  iomc  other 
vifionaries.  Tliofe  madmen  had  taken  it  into  their  head  that 
Pius  IV.  was  not  a lawful  pope,  and  that  after  his  death 
they  would  place  another  in  8t.  Peter’s  chair,  with  the  title 
of  Pipe  Angelicos,  under  whom  errors  might  be  reformed,  and 
peace  reltored  to  the  church.  The  eonfpiracy  was  difeovered, 
and  the  fanatic  Benedidl  put  to  death.  This  pontiff  died  a 
little  time  after,  on  the  9th  of  December  15 65,  aged  66  years, 
carrying  to  the  grave  with  him  the  hatred  of  the  Romans, 
whom  iiis  fcveritics  had  exafperated.  He  was  a man  of  great 
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addrefs,  and  very  fiuitful  in  his  refources.  He  adorned  Rome 
with  feveral  public  edifices  ; but  tlitfc  ornaments  tended 
greatly  to  injpoveriih  it.  If  he  was  the  inftrument  of  railing 
his  relations  in  the  world,  it  muft  be  allowed,  at  leaft,  that 
the  greater  part  of  them  did  him  honour. 

Pius  V.  (S.  Michael  Gbifleri),  born  at  Bo  fell  i or  Bofco, 
in  the  diocefe  of  Fortona,  on  the  1 7th  of  January  1504,  was, 
according  to  abbe  de  Choify,  fun  to  a fenat'or  of  Milan.  He 
turned  a Dominican  friar.  Paul  IV.  informed  of  his  merit 
and  virtue,  gave  him  the  bifiiopric  of  Sutii,  created  him  car- 
dinal in  15J7,  and  made  him  inquifitor-general  of  the  faith 
among  the  JMilanefe  and  in  Lombardy  ; but  the  feverity  with 
which  he  exercifed  his  office  obliged  him  to  quit  that  country. 
He  was  feut  to  Venice,  where  the  ardour  of  his  zeal  met  with 
ft  ill  greater  abbacies.  Pius  IV.  added  to  the  cardinal’s  hat 
the  bifnopric  of  Mondovi.  After  the  death  of  that  pontiff, 
he  was  advanced  to  St.  Peter’s  chair  in  15 66.  The  Romans 
expreffed  but  little  joy  at  his  coronation  : he  was  very  fenfihle 
of  it,  and  Paid,  “ I hope  they  will  be  as  forry  at  my  death  as  they 
are  at  my  election but  he  was  miltaken.  Raffed  by  his 
merit  to  die  firth  ecclefiaftical  preferment  in  Cbriltendom,  he 
could  not  dived  himfelf  of  the  feverity  of  bis  charafter  ; and 
the  fituation  in  which  he  found  himfelf  rendered,  perlraps, 
that  feverity  neceffaryj  One  of  his  firft  objects  was  to  reprefs 
the  luxury  of  the  clergy,  the  pride  of  the  cardinals,  and  the  li- 
centious manners  of  the  Romans.  He  caufed  the  decrees  of 
reformation  enadled  by  the  Council  of  Trent  to  be  put  la  exe- 
cution ; he  prohibited  bull-baiting  in  the  Circus;  he  expelled 
from  Rome  the  women  of  the  town ; and  allowed  the  cardi- 
nals to  be  Drofecuted  for  their  debts.  The  errors  which  over- 
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flowed  the  Chridian  world  gave  him  great  uneafinefs.  After 
having  employed  gentle  and  lenient  meafures  in  the  reclaiming 
of  heretics,  he  had  recourfc  to  feverity,  and  fome  of  them 
ended  their  days  in  the  flames  of  the  Inquidtiop.  He  particu- 
larly di (played  his  zeal  for  the  grandeur  of  the  Holy  See  in 
1568,  by  ordaining  that  the  bull  In  cccna  Domini,  which  was 
publifhed  at  Rome  every  year  on  Maunday-Thurfday,  and  which 
Clement  XIV.  fupprefi’ed,  fhould  be  published  likewife  through- 
out the  whole  church.  That  bull,  the  work  of  feveral  fove- 
reigu  pontiff's,  principally  regards  the  jui  ifdi&ion  of  the  eccle- 
flaftical  and  civil  power.  It  anathematizes  thofe  who  appeal 
from  the  decrees  of  popes  to  a general  council  ; thofe  who  fa- 
vour the  appellants  ; the  univerfities  which  teach  that  the  pope 
is  fubjecl  to  a general  council;  the  princes  who  would  reftrain 
the  ecclefiaftical  jurifditlion,  or  who  exaft  contributions  from 
the  clergy.  It  was  rejected  by  all  the  fovercign  Rates,  except- 
ing a very  few.  In  15S0,  fome  bifhops  having  endeavoured  to 
introduce  it  into  their  dioccfes,  the  parliament  caufed  their 
temporalities  to  be  feized  upon,  and  declared  thofe  guilty  of 
high  treafon  who  fhould  imitate  the  fanaticifm  of  thofe  pre- 
lates. Pius  V.  for  fome  time  meditated  an  expedition  agaiufl 
the  Turks.  He  had  the  courage  to  make  war  on  the  Otto- 
man empire,  by  forming  a league  with  the  Venetians  and 
Philip  II.  king  of  Spain.  This  was  the  firft  time  that  the 
itandard  of  the  two  keys  was  feen  difplayed  againft  t lie  cref- 
eent.  The  naval  armies  came  to  an  engagement,  on  the  7th 
of  October  1571,  in  Lepanto  Bay,  in  which  the  confederate 
Chridian  princes  obtained  a fignal  victory  over  the  Turks, 
who  lo fit  above  30,000  men,  and  near  200  galleys.  This  fuc- 
cefs  was  principally  owing  to  the  pope,  who  exhaufted  both 
h's  purfie  and  perfon  in  fitting  out  that  armament.  He  died 
of  the  gravel  fix  months  after,  on  the  30th  of  April  1572, 
and  firj.  He  repeated  often,  in  the  midd  of  his  fufferings, 

“ ()  horA  ! increafe  my  pains  and  my  patience.”  His  name  will 
for  ever  adorn  the  lift  of  Roman  pontiffs.  It  is  true  that  his 
bullagaiult  queen  Elifabetli,  and  his  other  bull  in  favourof  the 
Inquisition,  with  his  rigorous  profeention  of  heretics  both  in 
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France  and  Ireland,  prove  that  he  had  more  zeal  than  fweet* 
nefs  in  his  temper  ; but  in  other  rcfpe&s  he  poffeffed  the  vir- 
tues rtf  a faint  and  tlie  qualities  of  a king.  He  was  the  model 
of  the  famous  Sixtus  Quintus,  to  whom  he  gave  an  example 
of  a mailing  in  a few  years  fuch  Pavings  as  were  fufficiem  to 
make  the  Holy  See  be  regarded  as  a formidable  power.  Sultan 
Selim,  who  had  no  greater  enemy  than  this  .pope,  caufed  public 
rejoicings  to  be  made  at  Conftantinople  for  In's  death  during 
the  (pace  of  three  days.  The  pontificate  of  Pins  is  alfo  ce- 
lebrated for  the  condemnation  of  Baius,  the  extinction  of  the 
order  of  Humifies,  and  the  reformation  of  that  of  the  Cifter- 
cians.  He  was  canonized  by  Clement  XL'  in  1712.  There 
are  extant  feveral  of  his  letters,  printed  at  Anvers  in  1C40,  in 
qto.  Felibian,  in  1673,  publifhed  his  Life,  tranflated  from 
the  Italian  of  Agatio  di  Suinma ; .but  we  cannot  vouch  for  the 
fidelity  of  the  tranflation. 

FIX.  See  M 1 K's -Marks. 

PIZARRO  (Francis),'  a celebrated  Spanifh  general,  the 
difeoverer  and  conqueror  of  Peru,  in  conjunction  with  Diego 
Almagro,.  a Spanifh  navigator.  They  are  both  charged  with 
horrid  cruelties  to  the  inhabitants  ; and  they  fell  vidlims  to 
their  own  ambition,  jealoufy,  and  avarice.  Almagro  revolt- 
ing, was-defeated  and  beheaded  by  Pizarro,  who  was  alfalli- 
nated  hv  Almagro’s  friends  in  1541, 

PLACE,  locus,  in  philofophy,  a mode  of  fpace,  or  that 
part  of  immoveable  fpace  which  any  body  pofieffes.  See  Me- 
taphysics. 

Place,  in  aftronomy.  The  place  of  the  fun,  a ftar,  &rc. 
denotes  the  lign  and  degree  of  the  zodiac  which  the  luminary 
is  in  ; or  the  degree  of  the  ecliptic,  reckoning  from  the  be- 
ginning of  aries,  which  the  planet  or  ftar’s  circle  of  longitude 
cuts ; and  therefore  coincides  with  the  longitude  of  the  fun, 
planet,  or  liar.  As  the  fine  of  the  fun’s  grcatdl  declination. 
230  30'  : to  the  fine  of  any  prefent  declination  given  or  ob- 
ferved,  for  indance,  230  15'  : : fo  is  the  radius  io:  to  the 
fine  of  his  longitude  8i°  52/;  which,  if  the  declination  were, 
norch,  would  give  20°  5: ' of  gemini ; iffoutli,  2c°  $2'  of. 
capricorn,  for  the  fun’s  place.  See  Declination,  &c. 

The  place  of  the  moon  being  that  part  of  her  orbit  wherein 
file  is  found  at  any  time,  is  ofivarious  kinds,  by  reafon  of  the. 
great  inequalities  of  the  lunar  motions,  which  render  a number 
of  equations  and  reductions  neceflary  before  the  juft  point  be 
found.  The  moon’s  fictitious  place  is  her  place  once  equated  ; 
her  place  nearly  true,  is  her  place  twice  equated  ; and  her  true 
place  thrice  equated.  See  Astronomy,, 

Place,  in  war,  a general  name  for  all  kinds  of  fortrefles 
where  a party  may  defend  themfelves.  Thus,  1.  A ftrong  or 
fortified  place  is  one  flanked,  and  covered  with  baftions.  2.  A 
regular  place,  one  wliofe  angle's,  fides,  baftions,  and  other 
parts,  are  equal;  and  this -is  nfually  denominated  from  the 
number  of  its  angles,  as  a pentagon,  hexagon,  &c.  3.  Irre- 
gular place  is  one  whofe  tides  and  angles  are  unequal.  4.  Place 
of  arms  is  a ftrong  city  or  town  pitched  upon  for  the  chief 
magazine  of  an  army  ; or,  in  a city  or  garrifon,  it  is  a large 
open  fpot  of  ground,  ufually  near  the  centre  of  the  place  where 
the  grand  guard  is  commonly*  kept,  and  the  garrifon  holds  its 
rendezvous  at  reviews,  and  in  cafes  of  alarm  to  receive  orders 
from  the  governor.  5.  Place  of  arms  of  an  attack,  in  a liege, 
is  a fpacious  place  covered  from  the  enemy  by  a parapet  or 
epaulcment,  where  the  foldiers  are  potted  ready  to  fuftain  thofe 
at  work  in  the  trenches  againft  the  foldiers  of  the  garrifon. 
6.  Place  of  arms  particular,  in  a garrifon,  a place  near  every 
baftion,  where  the  foldiers  feut  from  the  grand  place  to  the 
quarters  afligned  them  relieve  thofe. that  arc  either. upon  the 
guard  or  in  light.  7.  Place  of  arms  without,  is  a place  al- 
lowed to  the  covert  way  for  the  planting  of  cannon,  to  oblige 
thofe  who  advance  in  their  approaches  to  retire.  8,  Place  of! 
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arms  in  a camp,  a large  plaoe  at  the  head  of  the  camp  for 
the  army  to  be  ranged  and  drawn  up  in  battalia.  There  is 
alio  a place  for  each  particular  body,  troop,  or  company,  to 
afl’emble  in. 

Common-? lace.  See  Common-P/W. 

PLACENTA,  in  anatomy  and  midwifery,  a foft  roundifh 
mafs,  found  in  the  womb  of  pregnant  women  ■,  which,  from  its 
refemblance  to  the  liver,  was  cuffed  by  the  ancients  hepar  ute- 
rinum, uterine  liver.  See  Midwifery. 

PL  A.CENTI  A,  called  by  the  natives  Piacenza,  is  a town 
of  Italy,  and  capital  of  a duchy  of  the  fame  name,  with  a 
bilhop’s  lee.  It  is  feated  about  ioopacus  from  the  river  t*o,  in 
a very  fertile  pleafant  plain,  watered  by  a great  number  of  rivu- 
lets, and  lurrounded  with  hills,  abounding  in  all  forts  of  fruits. 
In  its  territory  there  are  falt-fprings,  from  which  they  make 
a very  white  fait ; and  there  are  alfo  mines  of  iron,  woods, 
and  warrens.  It  contains  a great  number  of  merchants,  and 
is  reckoned  three  miles  in  circumference.  Its  fortifications  are 
inconfiderable,  but  the  citadel  is  pretty  ftrong.  The  Itreets 
are  ftraight,  and  the  principal  ftreet,  called  Stradone , is  2 7 com- 
mon paces  broad  and  3000  feet  long,  in  a direft  line,  with  600 
Hone  ports,  for  feparating  the  foot  from  the  carriage-way,  and 
on  both  tides  are  1 1 fpaoious  convents.  The  other  buildings 
of  the  city  are  not  very  remarkable,  though  it  contains  45 
churches,  28  convents,  and  two  alms-houfes.  The  cathedral 
is  pretty  much  in  the  Gothic  taftc  ; but  the  church  of  the  Au- 
guftines  is  reckoned  the  mort  beautiful,  and  efteemed  worthy 
of  its  architeft,  the  celebrated  Vignoli.  The  ducal  palace, 
though  large,  makes  no  great  appearance  on  the  outfide  ; but 
within  are  fome  good  apartments.  In  the  area  before  thetown- 
houfe  ftand  two  admirable  brafs  ftatues  of  Alexander  and  Re- 
natus  LV.  both  of  the  houfe  of  Farnefe,  and  dukes  of  Parma 
and  Placentia.  The  biiliop  is  ftiffragan  to  the  archbiffrop  of 
Milan.  At  this  city  begins  the  Via  ffEmilia,  which  extends  as 
far  as  Rimini  on  the  Adriatic.  The  number  of  the  inhabitants 
is  about  30,00?,  among  whom  there  are  2000  ecclefiaitics. 
This  city  has  been  taken  feveral  times  in  the  wars  of  Italy. 
The  king  of  Sardinia  took  poffeffion  of  it  in  1744,  it  being- 
ceded  to  him  by  the  queen  of  Hungary  ; but  it  was  taken 
from  him  in  1746,  after  a bloody  battle.  It  has  a famous  uni- 
verfity,  and  the  inhabitants  are  much  efteemed  for  their  po- 
litenefs.  There  is  a great  fair  here  every  year  on  the  15  th  of 
April,  which  is  much  frequented.  It  is  about  32  miles  north- 
weft  of  Parma,  and  83  eaft  of  Turin.  E.  Ion.  10.  24.  N.  lat. 

4^*  S’  . . . , 

PLAGIARY,  In  philology,  the  purloining  another  man  s 

works,  and  putting  them  off  as  our  own.  Among  the  Romans, 
plagiarius  was  properly  a perfon  who  bought,  fold,  or  retained  a 
freeman  for  a flave;  and  was  fo  called  becaufe  by  the  Flavian  law 
fuch  perfons  were  condemned  adplagas,  “to  be  whipped.”  Tho- 
mafius  has  an  exprefs  treatifeDe  plugio  literario  ; wherein  he  lays 
down  the  laws  and  meafures  of  the  right  which  authors  have 
to  one  another’s  writings. — “ Dictionary- writers,  at  leaft  fuch 
as  meddle  with  arts  and fciences  (as  is  pertinently  obferv.ed  by 
Mr.  Chambers),  feem  exempted  from  the  common  laws  of 
meum  and  tuum  ; they  do  not  pretend  to  fet  up  on  their  own 
bottom,  nor  to  treat  you  at  their  own  coft.  Their  works  kre 
fuppofed,  in  great  meafure,  compofitions  of  other  people  j and 
what  they  take  from  others,  they  do  it  avowedly,  and  in  the 
open  fun. — In  effeft,  their  quality  gives  them  a title  to  every 
thing  that  may  be  for  their  purpol'e,  wherever  they  find  it ; and 
if  they  rob,  they  do  not  do  it  any  otherwife  than  as  the  bee 
does,  for  the  public  fervice.  Their  occupation  is  not  pilla- 
ging, but  collecting  contributions  ; and  if  you  afle  them  their 
authority,  they  will  produce  you  the  praftice  of  their  prede- 
ceffors  of  all  ages  and  nations.” 

PLAGIUM,  in  law.  See  Kidnapping. 

Vol.  via. 


PLAGUE,  Pestilence,  or  Pcjlilential  Fever,  is  a very 
acute,  malignant,  and  contagious  difeafe;  being  a putrid  fever 
of  the  vvori!  kind,  andfddon-.  failing  to  prove  mortal.  Though 
it  is  generally  defined  a malignant  fever,  Diemerbroek  thinks 
they  ought  to.be  daltinguifhed,  fince  the  fever  is  not  the  effence 
of  the  difeafe,  but  merely  a fyrnptom  or  effeCt  of  it.  See 
Medicine.  The  plague,  as  is  generally  agreed,  is  never  bred 
or  propagated  in  Britain,  but  always  imported  fiom  abroad, 
efpecially  from  the  Levant,  Leffer  Alia,  Egypt,  &c.  where  it 
is  very  common.  Sydenham  has  remarked  that  it  rarely  infefts 
this  country  oftener  than  once  in  40  years,  and  happily  we  have 
been  free  of  it  for  a much  longer  period. 

Authors  are  not  as  yet  agreed  concerning  the  nature  of  this 
dreadful  diftemper.  Some  think  that  infefts  are  the  caufe  of 
it,  in  the  fame  way  that  they  are  the  caufe  of  blights,  being 
brought  in  fwarms  from  other  climates  by  the  wind,  when 
they  are  taken  into  the  lungs  in  refpiration  ; the  confequfcnce 
of  which  is,  that  they  mix  with  the  blood  and  juices,  and  attack 
and  corrode  the  vifeera.  Mr.  Boyle,  on  the  other  hand,  thinks 
it  originates  from  the  effluvia  or  exhalations  breathed  into  the 
atmofpheve  from  noxious  minerals,  to  which  may  be  added 
ftagnant  waters  and  putrid  bodies  of  every  kind. 

Mr.  Gibbon  thinks  that  the  plague  is  derived  from  damp,, 
hot,  and  ftagnating  air,  and  the  putrefaftion  of  animal  fub- 
ftances,  efpecially  locufts.  See  Gibbons  Roman  Hi/lory,  yto  1 
edit,  vol.  iv.  p.327 — 332,  where  there  is  alfo  a very  parti- 
cular account  of  the  plague  which  depopulated  the  earth  m 
the  time  of  the  emperor  Juftinian. 

The  Mahometans  believe  that  the  plague  proceeds  from 
certain  fpirits,  or  goblins,  armed  with  bows  and  arrows,  fent 
by  God  to  puniffr  tnen  for  their  fins  ; and  that  when  the 
wounds  are  given  by  fpeftres  of  a black  colour,  they  certainly 
prove  fatal,  but  not  fo  when  the  arrows  are  ihot  by  thofe  that 
appear  white.  They  therefore  take  no  precaution  to  guard 
themfelves  againft  it.  The  wifer  profeffors  of  this  religion, 
however,  at  prefent  aft  otherwife  ; for  we  find  a receipt  re- 
commended by  Sidy  Mohammed  Zerroke,  one  of  the  mod 
celebrated  Marabouts,  prefaced  with  thefe  remarkable  words  1 
“ The  lives  of  us  all  are  in  the  hands  of  God,  when  it  is  we 
muff  die.  However,  it  hath  pleafed  him  to  fave  many  perfons- 
from  the  plague,  by  taking,  every  morning  while  the  infeftion 
rages,  one  pill  or  two  of  the  following  compofition  ; viz,  oF 
myrrh  two  parts,  faffron  one  part,  of  aloes  two  parts,  of  fyrup 
of  myrtle-berries,  q.J."  But  this  remedy  is  confined  to  the 
more  enlightened  ; for  the  bigotry  of  the  lower  fort  is  fo  ex- 
treme as  to  make  them  defpife  all  precautions  which  people  of 
other  nations  ufe.  Of  this  extreme  and  foolifti  prejudice  Dr. 
Chandler  gives  an  interefting  account,  when  fpeaking  of  the 
plague  at  Smyrna.  This  learned  author  is  of  opinion  that  the 
difeafe  arifes  from  animalcules,  which  he  fuppofes  to  be  invifi- 
ble.  See  Chandler's  'Travels  in  Afia  Minor,  p.  279,  &c. 

It  is  a remarkable  faft,  that  plagues  are  fometimes  partial, 
and  that  they  only  attack  particular  animals,  or  a particular 
defeription  of  perfons.  avoiding  others  altogether,  or  attacking 
them  but  (lightly.  Thus.Ternelius  informs  us  of  a plague,  or 
murrain,  in  1514,  which  invaded  only  cats.  Dronyfius  Hali- 
carnaffeus  mentions  a plague  which  attacked  none  but  maids; 
and  that  which  raged  in  the  time  of  Gentilis  killed  fcarce  any 
women,  and  very  few  but  lufty  men.  Botcrus  mentions  an- 
other plague,  which  affaulted  none  but  the  younger  fort ; and 
we  have  inftances  of  the  fame  kind  of  a later  (landing,  fuch  as- 
the  yellow  fever  of  Philadelphia.  Cardan  fpeaks  of  a plague 
at  Bafil,  with  which  the  Switzers  were  infefted,  and  the  Ita- 
lians, Germans,  or  French,  exempted  : and  John  Utenhovius 
takes  notice  of  a dreadful  one  at  Copenhagen,  which,  though' 
it  raged  among  the  Danes,  fpared  the  Germans,  Dutch,  and 
Englifti,  who  weul  with  all  freedom,  and  without  the  Icafc 
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danger,  to  the  lioufes  of  the  infedled.  During  the  plague 
which  ravaged  Syria  in  1760,  it  was  obferved  that  people  of  the 
foundeft  conflitutions  were  the  tnoft  liable  to  it,  and  that  the 
Weak  and  delicate  were  either  fpared  or  eafily  cured.  It  was 
moft  fatal  to  the  Moors,  and  when  it  attacked  them  it  was 
generally  incurable. 

When  the  plague  raged  in  Holland  in  1636,  a young  girl 
was  feized  with  it,  had  three  carbuncles,  and  was  removed  to  a 
garden,  where  her  lover,  who  was  betrothed  to  her,  attended 
her  as  a nurfe,  and  flept  with  her  as  his  wife.  He  remained 
uninfefted,  and  fhe  recovered,  and  was  married  to  him.  The 
ftory  is  related  by  Vine.  Fabricius  in  the  M)fc.  Cur.  Ann.  II. 
Obf.  1 88. 

Marry  methods  have  been  adopted  in  different  countries  to 
prevent -the  importation  of  this  dreadful  fcourge  of  the  human 
race,  and  to  flop  the  progrefs  of  infection  after  it  has  been 
imported.  In  England,  mayors,  bailiffs,  head  officers  of  cor- 
porations, and  juftices  of  peace,  have  power  to  tax  inhabit- 
ants, houfes,  and  lands,  &c.  within  their  precin&s,  for  the 
relief  of  perfons  infetted  with  the  plague ; and  juftices  of  the 
county  may  tax  perfons  within  five  miles  round,  on  a parifh’s 
inability  ; the  tax  to  be  levied  by  diftrefs  and  fale  of  goods,  or 
in  default  thereof  by  imprifonment.  Infedled  perfons  going 
abroad,  after  being  commanded  to  keep  houfe  for  avoiding 
farther  infection,  may  be  refilled  by  watchmen,  &c.  and  pu- 
nifhed  as  vagrants,  if  they  have  no  fores  upon  them  ; and  if 
they  have  infedtious  fores  on  them  it  is  felony.  Juftices  of 
peace,  &c.  are  to  appoint  fearchers,  examiners,  and  buriers 
of  the  dead,  in  places  infedled,  and  adminifter  oaths  to  them 
for  the  performance  of  their  duties,  8ec.  Stat.  x Jac.  1.  cap.  31. 
See  Quarantine. 

The  commiflion  at  Mofcow  having,  in  the  year  1770,  in- 
vented a fumigation-powder,  which,  from  feveral  leffer  experi- 
ments, had  proved  efficacious  in  preventing  the  infedlion  of 
the  plague  ; in  order  more  fully  to  afeertain  its  virtue  in  that 
refpett,  it  was  determined,  towards  the  end  of  'the  year,  that 
ten  malefadlors  under  fentence  of  death  fhould,  without  under- 
going any  other  precautions  than  the  fumigations,  be  confined 
three  weeks  in  a lazaretto,  be  laid  upon  the  beds,  and  drefl'ed 
in  the  clothes,  which  had  been  ufed  by  perfons  fick,  dying, 
and  even  dead,  of  the  plague  in  the  hofpital.  The  experi- 
ment was  accordingly  tried,  and  none  of  the  ten  malefadlors 
were  then  infedled,  or  have  been  iince  ill.  The  fumigation- 
powder  is  prepared  as  follows  : 

Powder  of  the  jirjl  Jfrength.]  Take  leaves  of  juniper,  juniper- 
berries  pounded,  ears  of  wheat,  guaiacum-wood  pounded,  of 
each  fix  pounds  ; common  faltpetre  pounded,  eight  pounds; 
fulphur  pounded,  fix  pounds  ; Smyrna  tar,  or  myrrh,  two 
pounds.  Mix  all  the  above  ingredients  together,  which  will 
produce  a pood  of  the  powder  of  fumigation  of  the  firft 
ltrength.  [Ah  B.  A pood  is  40  pounds  Ruffian,  which  are  equal 
to  25  pounds  and  a half  or  36  pounds  Engl i flu  avoirdupoife.  J 

Powder  of  l he  fecond  Jlrength. ] Take  fouthern-wood  cut 

into  fmall  pieces,  four  pounds  ; juniper-berries  pounded,  three 
pounds ; common  faltpetre  pounded,  four  pounds ; fulphur 
pounded,  two  pounds  and  a half ; Smyrna  tar,  or  myrrh,  one 
pound  and  a half.  Mix  the  above  together,  which  will  pro- 
duce half  a pood  of  the  powder  of  fumigation  of  the  fecond 
ltrength. 

Odoriferous  powder."]  Take  the  root  called  l aim  us  cut  into 
fmall  pieces,  three  pounds;  leaves  of  juniper  cut  into  fmall 
pieces,  four  pounds;  frankincenfe  pounded  grofsly,  one  pound; 
Itorax  pounded,  and  rofe-flower9,  half  a pound  ; yellow  amber 
pounded,  one  pound ; common  faltpetre  pounded,  one  pound 
and  a half ; fulphur,  a quarter  of  a pound.  Mix  all  the  above 
together,  which  will  produce  nine  pounds  and  three  quarters 
of  the  odoriferous  powder. 


Remark  on  the  powder  of  fumigation.]  If  guaiacum  cannot 
be  had,  the  cones  of  pines  or  firs  may  be  ufed  in  its  {lead  ; 
likewife  the  common  tar  of  pines  and  firs  may  be  ufed  infteaff  i) 
of  the  Smyrna  tar,  or  myrrh,  and  mugwort  may  fupply  the  ■ 
place  of  fouthern-wood. 

Thucydides,  who  was  himfelf  infedted,  (lib.  ii.)  gives  us  an 
account  of  a dreadful  plague  which  happened  at  Athens  about 
the  year  before  Chrrft  430,  while  the  Pcloponnefians  under  ; 
the  command  of  Archidamus  wafted  all  her  territory  abroad  ; 
but  of  thefe  two  enemies  the  plague  was  by  far  the  moft  dread-  I 
ful  and  fevere. 

The  moft  dreadful  plague  that  ever  raged  at  Rome  was  in  , 
the  reign  of  Titus,  A.  D.  80.  The  emperor  left  no  remedy  ] 
unattempted  to  abate  the  malignity  of  the  diftemper,  adting 
during  its  continuance  like  a father  to  his  people.  The  fame 
fatal  difeafe  raged  in  all  the  provinces  of  the  Roman  empire  in 
the  reign  of  M.  Aurelius,  A.  D.  167,  and  was  followed  by  a 
dreadful  famine,  by  earthquakes,  inundations,  and  other  cala- 
mities. The  Romans  believed  that  dEfculapius  fometimes  en- 
tered into  a ferpent,  and  cured  the  plague. 

About  the  year  430  the  plague  vifited  Britain,  'juft  after  the 
Pidts  and  Scots  had  made  a formidable  invafion  of  the  fouthern 
part  of  the  ifland.  The  plague  raged  with  uncommon  fury, 
and  fvvept  away  moft  of  thofe  whom  the  fword  and  famine 
had  fpared,  fo  that  the  living  were  fcarce  fuffieient  to  bury  the 
dead. 

About  the  year  1348  the  plague  became  almoft  general 
over  Europe.  A great  many  authors  give  an  account  of  this 
plague,  which  is  faid  to  have  appeared  firft  in  the  kingdom  of 
Kathay  in  the  year  1346,  and  to  have  proceeded  gradually 
wettward  to  Conilantinople  and  Egypt.  From  Conltantinople 
it  paffed  into  Greece,  Italy,  France,  and  Africa,  and  by  de- 
grees along  the  coafts  of  the  ocean  into  Britain  and  Ireland, 
and  afterwards  into  Germany,  Hungary,  Poland,  Denmark, 
and  the  other  northern  kingdoms.  According  to  Antoninus, 
archbiftiop  of  Florence,  the  diftemper  carried  off  60,000 
people  in  that  city,  among  whom  was  the  hiftorian  John 
Villani. 

In  the  year  1636  the  plague  was  brought  from  Sardinia  to 
Naples,  being  introduced  into  the  city  by  a tranfport  with  fol- 
dieis  on  board.  It  raged  with  excefiive  violence,  .carrying  off 
in  lefs  than  fix  months  400,000  of  the  Inhabitants.  Tne  dif- 
temper was  at  firft  called  by  the  phyfieians  a malignant  fever;  - 
but  one  of  them  affirming  it  to  be  pellilential,  the  viceroy, 
who  was  apprehenfive  left  fuch  a report  would  occafion  all 
communication  with  Naples  to  be  broke  off',  was  offended 
with  this  declaration,  and  ordered  him  to  be  impriioned.  As 
a favour,  however,  he  allowed  him  to  return,  and  die  in  his 
own  houfe.  By  this  proceeding  of  the  viceroy,  the  diftemper 
being  negledled,  made  a moft  rapid  and  furious  progrefs,  and" 
filled  the  whole  city  with  confternation.  The  ltreets  were 
crowded  with  confufed  proceflions,  which  ferved  to  fpread  the 
infedtion  through  all  the  quarters.  The  terror  of  the  people  in- 
creafed  their  fuperftitidn  ; and  it  being  reported  that  a certain 
nun  had  prophelied  that  the  pellilence  would  ccafe  upon  build- 
ing a hermitage  for  her  filler  nuns  upon  the  hill  of  St.  Martin’s, 
the  edifice  was  immediately  begun  with  the  moft  ardent  zeal  : 
perfons  of  the  highelt  quality  ltrove  who  fhould  perform  the 
mean  ell  offices  ; fome  loading  themfelves  with  beams,  and 
Others  carrying  bafkets  full  ofTime  and  nails,  while  perfons  of 
all  ranks  ilripped  themfelves  of  their  moft  valuable  effedts, 
which  they  threw  into  empty  hogftnads  placed  in  the  flreets  to 
receive  the  charitable  contributions.  Their  violent  agitation, 
however,  and  the  increafing  heats,  diffufedthe  malady  through 
the  whole  city,  and  the  flreets  and  the  flairs  of  the  churches 
were  filled  with  the  dead  ; the  number  of  whom,  for  foine 
time  of  the  month  of  July,  amounted  daily  to  13,000. 
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The  viceroy  now  ufed  all  poffible  precautions  to  abate  the 
fury  of  the  dillemper,  and  to  prevent  its  fpreading  to  the  pro- 
vinces. The  infection,  however,  dtfolated  the  whole  kingdom, 
excepting  the  provinces  of  Otranto  and  the  Farther  Calabria, 
and  the  cities  of  Gaeta,  Sorrento,  Paolo,  and  Belvedere.  The 
general  calamity  was  increafed  in  Naples  by  malecontents,  who 
inlinnated  that  the  dillemper  had  been  defignedly  introduced 
by  the  Spaniards,  and  that  there  were  people  in  difguife  who 
went  through  the  city  fowing  poifoned  duft.  This  idle  rumour 
enraged  the  populace,  who  began  to  infult  the  Spanifli  fol- 
diers,  and  threaten  a fedition  ; fo  that  the  viceroy,  to  pacify 
the  mob,  caufed  a criminal  to  be  broke  upon  the  wheel,  under 
pretence  that  he  was  a difperfer  of  the  duft.  A violent  and 
plentiful  rain  falling  about  the  middle  of  Auguft,  the  diftemper 
began  to  abate  ; and  on  the  8th  of  December  the  phyficians 
made  a folemn  declaration  that  the  city  was  entirely  free  from 
infedtion. 

Of  the  dreadful  plague  which  raged  at  London  in  the  year 
if.bj,  the  reader  will  find  an  account  in  every  hiftory  of  that 
metropolis.  In  1720  the  city  of  Marfeilles  was  vifited  with 
this  deftrudtive  difeafe,  brought  in  a fhip  from  the  Levant  ; 
and  in  feven  months,  during  which  time  it  continued,  it  car- 
ried off  not  lefs  than  fio.ooo  people.  This  defolation  is  not 
yet  obliterated  from  the  minds  of  the  inhabitants  ; fome  furvi- 
vors  remained  alive  but  a few  years  ago  to  tranfmit  a tradi- 
tional account  of  it  to  after  ages.  There  are  two  fine  pictures 
painted  by  Puget  reprefenting  fome  of  the  horrid  fcenes  of  that 
time.  “ They  are  (fays  lady  Craven)  only  too  well  exe- 
cuted. I law  feveral  dying  figures  taking  leave  of  their 
friends,  and  looking  their  laft  anxious,  kind,  and  willful 
prayers  on  their  lick  infants,  that  made  the  tears  flow  down 
my  checks.  I was  told  the  phyficians  and  noblemen  who  were 
aflilling  the  fick  and  dying,  were  all  portraits  : I can  eafily 
conceive  it ; for  in  fome  faces  there  is  a look  of  reflection  and 
concern  which  could  only  be  drawn  from  the  life.”  Letters, 
p.  34,  33.  This  fatal  event  has  caufed  the  laws  of  quarantine 
to  be  very  ftfidtly  enforced  in  the  lazaretto  here,  which  is  an 
extenfive  infulated  building. 

The  ravages  of  this  difeafe  have  been  dreadful  wherever  it 
has  made  its  appearance.  On  the  firft  arrival  of  the  Euro- 
peans at  the  ifland  of  Gran  Canaria,  it  contained  14,000  fight- 
ing men  ; foon  after  which,  two-thirds  of  the  whole  inhabit- 
ants fell  a facrifice  to  the  plague,  which  had  doubtlefs  been 
introduced  by  their  new  vifuors.  The  dellrudlion  it  has  made 
in  Turkey  in  Europe,  and  particularly  in  Conftantinople,  muff 
be  known  to  every  reader;  and  its  fatal  effects  have  been  par- 
ticularly heightened  there  by  that  firm  belief  which  prevails 
among  the  people  of  predeftination,  &c.  as  has  been  already 
mentioned.  It  is  generally  brought  into  European  Turkey 
from  Egypt,  where  it  is  very  frequent,  efpec'ially  at  Grand 
Cairo.  To  give  even  a lift  of  cdl  the  plagues  which  have  de- 
folated  many  flourifhing  countries,  would  extend  this  article 
beyond  all  bounds,  and  minutely  to  delcribe  them  all  would  be 
impofiibie.  For  the  plague  at  Smyrna,  we  refer  to  Chandler’s 
Travels  as  above.  Refpefting  that  which  raged  in  Syria  in 
1760,  we  refer  to  the  Abbe  Mariti’s  Travels  through  Cyprus, 
Syria,  and  Paleftine,  vol.  i.  p.  278 — 296.  This  plague  was 
one  of  the  muff  malignant  and  fatal  that  Syria  ever  expe- 
rienced ; for  it  fcarcely  made  its  appearance  in  any  part  of  the 
body  when  it_carried  off  the  patient. 

PLAIN,  or  Plane,  in  general,  an  appellation  given  to 
whatever  is  fmooth  and  even,  or  Ample,  obvious,  and  eafy  to 
be  underftood  ; and,  confcquently,  ffands  oppofed  to  rough, 
enriched,  or  laboured. 

A plain  figure,  in  geometry,  is  an  uniform  furface ; from 
every  point  of  whofe  perimeter  right  lines  may  be  drawn  to 
every  other  point  in  the  fame. 
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, A plain  angle- is  one  contained  under  two  lines,  or  furfaccs, 
in  contradiftindlion  to  a folid  angle.  See  Angle. 

The^  doctrine  of  plain  triangles,  as  thofe  included  under 
three  right  lines,  is  termed  plain  trigonometry.  See  the  article 
Trigonometry. 

Plain  Chart.  See  the  article  Chart. 

Pi. a i n -(S’ ailing.  See  Navigation. 

PLAISE,  the  Englifli  name  of  a fpecies  of  pleuroneftes. 
See  Pleuronectes. 

PLAN,  in  general,  denotes  the  reprefentation  of  fometliing 
drawn  on  a plane  ; fuch  are  maps,  charts,  ichnographies.  See. 
See  Map,  Chart,  Sec.  The  term  plan,  however,  is  parti- 
cularly ufed  for  a draught  of  a building,  fuch  as  it  appears,  or 
is  intended  to  appear,  on  the  ground,  fhowing  the  extent,  di- 
viiion,  and  diftribution,  of  its  area  or  ground  plot  into  apart- 
ments, rooms,  paffages,  Sec. 

A geometrical  plan  is  that  wherein  the  folid  and  vacant  parts 
are  reprefented  in  their  natural  proportions.  The  raifed  plan 
of  a building. is  the  fame  with  what  is  otherwife  called  an  de- 
lation or  orthography.  See  Orthography.  A perfpeflivt 
plan,  is  that  exhibited  by  degradations  or  diminutions,  accord- 
ing to  the  rules  of  perfpe&ive.  See  Perspective. 

To  render  plans  intelligible,  it  is  ufual  to  diftinguifli  the 
maffives  with  a black  wafli  ; the  projedtures  on  the  ground  are 
drawn  in  full  lines,  and  thofe  fuppofed  over  them  in  dotted 
lines.  The  augmentations  or  alterations  to  be  made  are  dif- 
tinguifhed  by  a colour  different  from  what  is  already  built ; 
and  the  tints  of  each  plan  made  lighter  as  the  ftories  are  raifed. 
In  large  buildings  it  is  ufual  to  have  three  feveral  plans  for  the 
three  firft  ftories. 

PLANCUS  (Francis),  dodlorof  phyfic,  born  at  Amiens 
in  1696,  and  who  died  on  the  19th  of  September  1765,  aged 
69  years,  is  author  of  fome  works  which  do  honour  to  his 
memory.  1.  A complete  Syftem  of  Surgery,  in  2 vols.  in 
l2mo  ; a treatife  much  recommended  by  furgeons  to  their 
pupils.  2.  A choice  Library  of  Medicine,  taken  from  peri- 
odical publications,  both  French  and  others:  this  curious 
colledlion,  continued  and  completed  by  M.  Goulin,  makes 
9 vols.  in  4to,  or  18  vols.  in  imho.  3.  A Tranflation  of 
Vander  Wiel  s Obfervations  on  Medicine  and  Surgery,  1758, 

2 vols.  in  i2mo.  Plancus  was  the  editor  of  various  editions  of 
works  on  medicine  and  fujrgery,  and  enriched  them  with  notes. 
He  (hut  himfelf  up  in  his  iludy  for  a longtime  before  he  prac* 
tifed  his  pioftffuni. 

PLANE,  in  geometry,  denotes  a plane  furface,  or  one 
that  lies  evenly  between  its  bounding  lines:  and  as  a right 
line  is  the  fiiorteft  extenfion  from  one  point  to  another,  fo 
a plane  furface  is  the  (hoi  teft  extenfion  from  one  line  to  another. 

In  altronomy,  conics,  &c.  the  term  plane  is  frequently 
ufed  for  an  imaginary  furface,  fuppoled  to  cut  and  pais 
through  folid  bodies ; and  on  this  foundation  is  the  whole 
do&rine  of  conic  fe&ions  built.  See  Astronomy,  Conic  Sec- 
tions, &c.  < . 

In  mechanics,  planes  are  either  horizontal,  that  is,  parallel 
to  the  horizon,  or  inclined  thereto.  Sec  Mechanics. 

The  determining  how  far  any  given  plane  deviates  from  a 
horizontal  line  makes  the  whole  bufmefs  of  levelling.  Sec  the 
article  Levelling. 

In  optics,  the  planes  of  reflexion  and  refradhon  are  thole 
drawn  through  the  incident  and  relledled  or  rcfiadted  rays.  Bee 

Orx  res.  _ . . . . 

In  perfpefliv e we  meet  with  the  perfpedlive  plane,  which  is 
fuppofed  to  be  pellucid,  and  perpendicular  to  the  horizon  ; the 
horizontal  plane,  fuppofed  to  pals  through  the  fpedlator  a 
eye,  parallel  to  the  horizon ; the  geometrical  plane,  hkewde 
parallel  to  the  horizon,  wherein  the  objrdt  to  be  repr^lented  is 
fuppofed  to  be  placed,  ike.  See  Persi  kctite. 
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The  plane  of  proje£lion  in  the  ftercegraphic  projection  of 
the  fphere  is  that  on  which  the  proje&ton  is  made,  corfrjfpond- 
ing  to  the  perfpeftive  plane.  See  Projection. 

Plane,  in  joinery,  an  edged  tool  or  iuftrument-  for  parting 
and  (having  of  wood  fmooth. — It  confifts  of  a piece  of  wood 
very  fmooth  at  bottom,  as  a [lock  or  [haft ; in  the  midll  of 
which  is  an  aperture,  through  which  a heel  edge,  or  chifel, 
placed  obliquely,  paiTes  ; which,  being  very  (harp,  takes  off 
the  inequalities  of  the  wood  along  which  it  Aides. 

Plane-  Tree,  in  botany.  See  Platanus. 

PLANET,  a celeftial  body,  revolving  round  the  fun  as  a 
centre,  and  continually  changing  its  pofition  with  refpedt  to 
the  fixed  ftars ; whence  the  name  planet,  which  is  a Greek 
word  fignifying  “ wanderer.’’ 

The  planets  are  ufually  diftinguifhed  into  primary  and-  fe- 
condary.  The  primary  ones,  called  by  way  of  eminence  pla- 
nets, are  thofe  which  revolve  round  the  fun  as  a Centre  ; and 
the  fecondary  planets,  more  ulually  called  fatellites  or  moons, 
are  thofe  which  revolve  round  a.primary  planet  as  a centre,  and 
coriftantly  attend  it  in  its  revolution  round  the  fun. 

The  primary  planets  are  again  diftinguifhdd  into  fuperior 
and  inferior.  The  fuperior  planets  are  thofe  farther  from  the 
fun  than  our  earth  : as  Mars,  Jupiter,  Saturn,  and  the 
Georgium  Sidus ; and  the  inferior  planets  are  thofe  nearer 
the  fun  than  our  earth,  as  Venus  and  Mercury.  See  Astro- 
nomy. 

That  the  planets  are  opaque  bodies,  like  our  earth,  is 
thought  probable  for  the  following  reafons  : — I.  Since  in  Ve- 
nus, Mercury,  and  Mars,  only  that  part  of  the  di(k  illumi- 
nated by  the  fun  is  found' to  [hine  ; and  again,  Venus,  and 
Mercury,  when  between  the  earth  and  the  fun,  appear  like 
dark  fpots  or  macula;  on  the  fun’s  diik  ; it  is  evident,  that 
Mars,  Venus,  and  Mercury,  are  opaque  bodies  illuminated 
with  the  borrowed  light  of  the  fun.  And  the  fame  appears 
of  Jupiter,  from  its  being  void  of  light  in  that  part  to  which 
the  [hadow  of  the  fatellites  reaches,  as  well  as  in  that  part 
turned  from  the  fun  ; and  that  his  fatellites  are  opaque,  and 
refledl  the  fun’s  light,  is  abundantly  [hown.  Again,  fince 
Saturn,  with  his  ring  and  fatellites,  only  yields  a faint  light, 
fainter  confiderably  than  that  of  the  fixed  [tars,  though  thefe 
be  vaftly  more  remote,  and  than  that  of  the  reft  of  the  pla- 
cets j it  is  paft  doubt  that  he  too  and  his  attendants  are 
opaque  bodies.  2.  Since  the  fim’s  light  is  not  tranfmitted 
through  Mercury  and  Venus,  when  placed  againft  him,  it  is 
plain  they  are  denfe  opaque  bodies  ; which  is  likewife  evident 
of  Jupiter,  from  his  hiding  the  fatellites  in  his  fhadow  ; and 
therefore,  by  analogy,  the  fame  may  be  concluded  of  Saturn. 
3.  From  the  variable  fpots  of  Venus,  Mars,  and  Jupiter,  it  is 
evident  thefe  planets  have  a changeable  atmofphere  ; which 
changeable  atmofphere  may,  by  a like  argument,  be  inferred 
of -the  fatellites  of  Jupiter;  and  therefore,  by  fimilitude,  the 
fame  may  be  concluded  of  the  other  planets.  4.  In  like  man- 
ner, from  the  mountains  obferVcd  in  Venus,  the  fame  may  be 
fuppofed  in  the  other  planets.  5.  Since,  then,  Saturn,  Ju- 
piter, and  the  fatellites  of  both,  Mars,  Venus,  and  Mercury, 
are  opaque  bodies  ftiining  with  the  fun’s  borrowed  light,  are 
furnifhed  with  mountains,  and  encompafted  with  a changeable 
atmofphere;  they  have,  of  confequence,  waters,  feas,  &c.  as 
1 well  as  dry  land,  and  are  bodies  like  the  moon,  and  therefore 
like  the  earth,  £>.  E.  D.  And  hence  it  feems  alfo  highly  pro- 
bable that  the  other  planets  have  their  animal  inhabitants  as 
well  as  our  earth. 

PLANETARIUM,  an  aftronomical  machine,  fo  called 
from  its  reprefenting  the  motions,  orbits,  Sec.  of  the  planets, 
agreeably  to  the  Copernican  fyftem.  See  Astronomy,  and 
Pi.  43.  Vol.  I. 

PLANETARY,  fomething  that  relates  to  the  planets, 
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Hence  we  fay,  planetary  worlds, 'planetary  inhabitant?,  Sec. 
Huyghens  and  Fontenclle  bring  fcv’eral  probable  arguments 
for  the  reality  of  planetary  animals,  plants,  men,  &c.  Sea 
Planet. 

Planetary  Syfkm,  is  the  fyftem  or  affcmblage  of  the  pla- 
nets, primary  and  fecondary,  moving  in  their  reipedlive  orbits 
round  their  common  centre  the  fun.  See  Asa  ronomy.' 

Planetary  Days. — Among  the  ancients,  the  week  was 
[hared  among  the  [even  planets,  each  planet  having  its  day. 

This  we  learn  from  Dion  Caftius  and  Plutarch,  Sympof.  1.  4. 
q.  7.  Herodotus  adds,  that  it  was  the  Egyptians  who  lirit 
difeovered  what  god,  that  is,  what  planet,  prefides  over  each 
day  ; for  that  among  this  people  the  planets  were  directors. 

And  hence  it  is,  that  in  moll  European  languages  (he  days  of 
the  week  are  (till  denominated  from  the  planets  : Sunday, 
Monday,  See.  See  Week. 

Planetary  Tears,  the  periods  of  time  in  which  the  feveral 
planets  make  their  revolutions  round  the  fun  or  earth. — As 
from  the  proper  revolution  of  the  fun  the  folar  year  takes  its 
original,  fo,  from  the  proper  revolutions  of  the  reft  of  the  pla- 
nets about  the  earth,  fo  many  forts  of  years  do  arife,  viz.  the 
Saturnian  year,  which  is  defined  by  29  Egyptian  years  174 
hours  58  minutes,  equivalent  in  a round  number  to  30  folar 
years. — The  Jovial  year,  containing  317  days  14  hours  5.9 
minutes, — The  Martial  year,  containing  321  days  23  hours 
31  minutes. — For  Venus  and  Mercury,  as  their  years,  when 
judged  of  with  regard  to  the  earth,  are  alrnoft  equal  to  the 
folar  year  ; they  are  more  ufually  eftimated  from  the  fun,  tire 
true  centre  of  their  motions  : in  which  cafe  the  former  is  equal 
to  224  days  16  hours  40  minutes;  the  latter  to  87  days  2.3 
hours  14  minutes. 

PLANIMETRY,  that  part  of  geometry  which  confiders 
lines  and  plain  figures,  without  confidering  their  height  or 
depth.  Sec  Geometry. 

PLANISPHERE,  lignifies  a projection  of  the  fphere  and 
its  various  circles  on  a plane  ; in  which  fenfe,  maps,  whereon 
are  exhibited  the  meridians  and  other  circles  of  the  fphere,  are 
planifpheres.  See  Map. 

PLANT  is  defined  to  be,  an  organical  body,  deftitute  of  fenfe 
and  fpontaneous  motion,  adhering  to  another  body  in  fuch.  a \J 
manner  as  to  draw  from  it  its  nourifhment,  and  having  a 
power  of  propagating  itfelfby  feeds. 

The  vegetation  and  economy  of  plants  is  one  of  thofe  fub- 
jefts  in  which  our  knowledge  is  extremely  circumfcribed.  A 
total  inattention  to  the  ftrudlure  and  economy  of  plants  is  the 
chief  reafon  of  the  fmall  progrefs  that  has  been  made  in  the 
principles  of  vegetation,  and  of  the  inflability  and  fluCluation 
of  our  theories  concerning  it ; for  which  reafon  we  [hail  give  a 
[hort  defeription  of  the  ftrufture  of  plants,  beginning  with 
the  feed,  and  tracing  its  progrefs  and  evolution  to  a (late  of 
maturity. 

1 . Of  Seeds .]  The.  feeds  of  plants  are  of  various  figures  • ' 
and  fizes.  Moll  of  them  are  divided  into  two  lobes  ; though 
forfie,  as  thofe  of  the  crefs-kind,  have  fix  ; and  others,  as  the 
grains  of  corn,  are  not  divided,  but  entire. 

But  as  Iheefiential  properties  of  all  feeds  are  the  fame,  when 
confidered  with  regard  to  the  principles  of  vegetation,  our  par- 
ticular deferiptions  (hall  be  limited  to  one  feed,  viz.  the  great 
garden-bean.  Neither  is  the  choice  of  this  feed  altogether  arbi- 
trary ; for,  after  it  begins  to  vegetate,  its  parts  are  more  con- 
fpicuous  than  many  others,  and  conl'equently  better  calculated 
for  inveftigation. 

This  feed  is  covered  with  two  coats  or  membranes.  I lie 
outer  coat  is  extremely  thin,  and  full  of  pores;  but  may  be 
eafily  feparated  from  the  inner  one  (which  is  much  thicker}> 
after  the  bean  has  been  boiled,  or  lain  a few  days  in  the  foil.  At 
the  thick  end  of  the  bean  there  is  a fmall  hole  viftble  to  the 
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naked  eye,  immediately  over  the  radicle  or  future  root,  that  it 
may  have  a free  paflage  into  the  foil  (PI.  4.  fig.  1.  A).  When 
thefe  coats  are  taken  oft,  the  body  of  the  feed  appears,  which 
is  divided  into  two  fmooth  portions  or  lobes.  The  fmooth- 
nefs  of  the  lobes  is  owing  to  a thin  film  or  cuticle  with 
which  they  are  covered. 

At  the  baiis  of  the  bean  is  placed  the  radicle  or  future  root 
(fig.  3.  A).  The  trunk  of  the  radicle,  juft  as  it  enters  into 
the  body  of  the  feed,  divides  into  two  capital  branches,  one  of 
which  is  inferted  into  each  lobe,  and  fends  off  fmaller  ones  in 
all  directions  through  the  whole  fubftance  of  the  lobes  (PI.  j. 
fig.  4.  AA).  Thefe  ramifications  become  fo  extremely  minute 
towards  the  edges  of  the  lobes,  that  they  require  the  fineft 
glafies  to  render  them  vifible.  To  thefe  ramifications  Grew 
and  Malpighi  have  given  the  name  of feminal  root ; becaufe,  by 
means  of  it,  the  radicle  and  plume,  before  they  are  expanded, 
derive  their  principal  nouriftiment. 

The  plume,  bud,  or  germ  (PI.  4.  fig.  3.),  is  enclofed  in  two 
fmall  correfponding  cavities  in  each  lobe.  Its  colour  and 
confidence  is  much  the  fame  with  thofe  of  the  radicle,  of  which  it 
is  only  a continuation,  but  having  a quite  contrary  direction  : 
for  the  radicle  defcends  into  the  earth,  and  divides  into  a great 
number  of  fmaller  branches  or  filaments  ; but  the  plume  af- 
cericls  into  the  open  air,  and  unfolds  itfelf  into  all  the  beautiful 
variety  of  ftem,  branches,  leaves,  flowers,  fruit,  &c.  The  plume 
in  corn  (hoots  from  the  fmaller  end  of  the  grain,  and  among 
maltfters  goes  by  the  name  of  acrofpire. 

The  next  thing  to  be  taken  notice  of  is  the  fubftance  or  pa- 
renchymatous part  of  the  lobes.  This  is  not  a mere  concreted 
juice,  but  is  curioufly  organized,  and  confifts  of  a vaft  number 
of  fmall  bladders  refembling  thofe  in  the  pith  of  trees  (fig.  4.). 

Befides  the  coats,  cuticle,  and  parenchymatous  parts,  there  is 
a fubftance  perfectly  diftinft  from  thefe,  diftributed  in  different 
proportions  through  the  radicle,  plume,  and  lobes.  This  inner 
lubitanee  appears  very  plainly  in  a tranfverfe  feftion  of  the  ra- 
dicle or  plume-  Towards  the  extremity  of  the  radicle  it  is  one 
entire  trunk  ; but  higher  up  it  divides  into  three  branches  ; the 
middle  one  runs  direftly  up  to  the  plume,  and  the  other  two 
pafs  into  the  lobes  on  each  fide,  and  fpread  out  into  a great  va- 
riety of  fmall  branches  through  the  whole  body  of  the  lobes 
(PI.  1.  fig.  4.)  This  fubftance  is  very  properly  termed  the 
feminal  root : for,  when  the  feed  is  fown,  the  moifture  is  firft  ab- 
forbed  by  the  outer  coats,  which  are  every  where  furnithed  with 
fap  and  air-veflels  ; from  thefe  it  is  conveyed  to  the  cuticle  ; 
from  the  cuticle  it  proceeds  to  the  pulpy  part  of  the  lobes  ; 
when  it  has  got  thus  far,  it  is  taken  up  by  the  mouths  of  the 
fmall  branches  of  the  feminal  root,  and  paifes  from  one  branch 
into  another,  till  it  is  all  collefted  inio  the  main  trunk,  which 
communicates  both  with  the  plume  and  radicle,  the  two  princi- 
pal involved  organs  of  the  future  plant.  After  this  the  lap  or 
vegetable  food  runs  in  two  oppolite  directions  ; part  of  it 
afeends  into  the  plume,  and  promotes  the  growth  and  expan- 
(ion  of  that  organ  ; and  part  of  it  defcends  into  the  radicle,  for 
nouriftiing  and  evolving  the  root  and  its  various  filaments. 
Thus  the  plume  and  radicle  continue  their  progrefs  in  oppolite 
directions  till  the  plant  arrives  at  maturity. 

It  is  here  worth  remarking,  that  every  plant  is  really  puddled 
of  two  roots,  both  of  which  arc  contained  in  the  feed.  The 
plume  and  radicle,  when  the  leed  is  firft  depolited  in  the  earth, 
derive  their  nourifhment  from  the  feminal  root  ; but  after- 
wards, when  the  ladiclo  begins  to  (hoot  out  its  filaments,  and 
to  abforb  fume  moifture,  not,  however,  in  a fullicicnt  quantity 
to  fupply  the  exigencies  of  the  plume,  the  two  lobes,  or  main 
body  of  the  feed,  rile  along  with  the  plume,  atfume  the  ap- 
pearance of  two  leaves,  lelembling  the  lobes  of  the  leed  in  fi'/.e 
and  (hape,  but  having  no  relemblance  to  thofe  of  the  plume,  lor 
which  reafon  they  have  got  the  name  ot  dif/unilar  leaves. 
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• Icaves  defend  the  young  plume  from  the  in- 

jur'es  of  the  weather  and  at  the  fame  time,  by  abforbing  dew, 
ai5*.  the  tender  radicle  in  nourifhing  the  plume,  with 

which  they  have  (till  a conneftion  by  means  of  the  feminll  root 
above  defcribed.  But  when  the  radicle  or  fecond  root  has  de- 
fended deep  enough  into  the  earth,  and  has  acquired  a fufficient 
number  of  filaments  or  branches  for  abforbing  as  much  aliment 
as  is  proper  for  the  growth  of  the  plume  ; then  the  feminal  or 
diflimilar  leaves,  their  utility  being  fuperfeded,  begin  to  decay. 

Plate  4.  fig.  1.  A,  the  foramen  or  hole  in  the  bean 
through  which  the  radicle  (hoots  into  the  foil.  Fig.  2.  A tranf- 
verfe feftion  of  the  bean  ; the  dots  being  the  branches  of  the 
feminal  root.  Fig.  3.  A,  the  radicle.  B,  the  plume  or  bud. 
Fig.  4.  A,  a longitudinal  feftion  of  one  of  the  lobes  of  the  bean 
a little  magnified,  to  (how  the  fmall  bladders  of  which  the  pulpy 
or  parenchymatous  part  is  compofed.  Figs.  5,  6.  A,  a tranf- 
verfe left  ion  of  the  radicle.  B,  a tranfverfe  feftion  of  the  plume, 
(howing  the  organs  or  veffels  of  the  feminal  root.  Fig.  7.  The 
appearance  of  the  radicle,  plume,  and  feminal  root,  when  a lit- 
tle further  advanced  in  growth. 

PI.  1.  fig.  4.  A view  of  the  feminal  root  branched  out  upon 
the  lobes. 

Having  thus  briefly  defcribed  the  feed,  and  traced  its  evolution 
into  three  principal  organic  parts,  viz.  the  plume,  radicle,  and 
feminal  leaves,  we  (hall  next  take  an  anatomical  view  of  the 
root,  trunk,  leaves,  &c. 

2.  Of  the  root.']  In  examining  the  root  of  plants,  the  firft 
thing  that  prefents  itfelf  is  the  (kin,  which  is  of  various  colours 
in  different  plants.  Every  root,  after  it  has  arrived  at  a certain 
age,  has  a double  fkin.  The  firft  is  coeval  with  the  other  parts, 
and  exifts  in  the  feed;  but  afterwards  there  is  a ring  fent  off  from 
the  bark,  and  forms  a fecond  (kin;  e.  g.  in  the  root  of  the  dan- 
delion, towards  the  end  of  May,  the  original  or  outer  (kin  ap- 
pears (hrivelled,  and  is  eafily  feparated  frow  the  new  one, 
which  is  frelher,  and  adheres  more  firmly  to  thebark.  Perennial 
plants  are  fupplied  in  this  manner  with  a new  (kin  every'  year  ; 
the  outer  one  always  falls  off  in  the  autumn  and  winter,  and  a 
new  one  is  formed  from  the  bark  in  the  fucceeding  fpring.  The 
(kin  has  numerous  cells  or  veflels,  and  is  a continuation  of  the 
parenchymatous  part  of  the  radicle.  However,  it  does  not  con- 
(ift  folely  of  parenchyma  ; for  the  microfcope  (hows  that  there 
are  many  tubular  ligneous  veftels  interlperfed  through  it. 

When  the  lkin  is  removed,  the  true  cortical  fubllance  or 
bark  appears,  which  is  alfo  a continuation  of  the  parenchyma- 
tous part  of  the  radicle,  but  greatly  augmented.  The  bark  is  of 
very  different  fizes.  In  molt  trees  it  is  exceeding  thin  in  pro- 
portion to  the  wood  and  pith.  Ou  the  other  hand,  in  carrots, 
it  is  almoft  one-half  of  the  femidiameter  of  the  root;  and,  in 
dandelion,  it  is  nearly  twice  as  thick  as  the  woody  part. 

The  bark  is  compofed  of  two  fubftances  ; the  parenchyma  or 
pulp,  which  is  the  principal  part,  and  a few  woody  fibres.  The 
parenchyma  is  exceedingly  porous,  and  has  a great  relemblance 
to  a fponge  ; for  it  fhrivels  eonfiderably  when  dried,  and  dilates 
to  its  former  dimenfions  when  infilled  in  water.  Thefe  pores  or 
velfels  are  not  pervious,  fo  as  to  communicate  with  each  other ; 
but  confift  of  diftinft  little  cells  or  bladders,  Icarcely  vifible 
without  the  allitlance  of  the  microfcope.  In  all  roots,  thefe 
cells  are  conflantly  filled  with  a thin  watery  liquor.  They  ate 
generally  of  a fpherical  figure  ; though  in  tome  roots,  as  ttie 
buglols  and  dandelion,  they  ate  oblong.  In  many  roots,  as  the 
horfe  radilh,  peony,  afparagtls,  potatoe,  See.  the  parenchyma 
is  of  one  uniform  ftrufture.  lint  iri  others  ;t  is  more  diveifi- 
fied,  and  puts  on  the  (hape  of  rays,  running  from  the  centnc 
towards  the  circumference  of  the  bark.  Thefe  rays  lomelinws 
run  quite  through  the  bark,  as  in  lovage  ; and  lometimes  ad- 
vance towards  the  middle  of  it,  as  in  nrelilot  and  nu.lt  ot  the  le- 
guminous and  umbelliferous  plants.  Thefe  rays  generally  dam 
11  r 
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at  an  equal  diftance  from  each  other  in  the  fame  plant ; but  the 
diftance  varies  greatly  in  different  plants.  Neither  are  they  of 
equal  fizes  : in  carrot  they  are  exceedingly  frnall,  and  fcarcely 
difcernible;  in  melilot  and  chervil,  they  are  thicker.  They  are 
likewife  more  numerous  in  fome  plants  than  in  others.  Some- 
times they  are  of  ihe  fame  thicknefs  from  one  edge  of  the  bark 
to  the  other;  and  fome  grow  wider  as  they  approach  towards 
the  fkin.  The  veflels  with  which  thefe  rays  are  amply  fur- 
nifhed,  are  fuppofed  to  be  air-veflels,  becaufe  they  are  always 
found  to  be  dry,  and  not  fo  tranfparent  as  the  veflels  which 
evidently  contain  the  fap. 

In  all  roots  there  are  ligneous  veflels  difperfed  in  different 
proportions  through  the  parenchyma  of  the  bark.  Thefe  lig- 
neous veflels  run  longitudinally  through  the  bark  in  the  form  of 
lrnall  threads,  which  are  tubular,  as  is  evident  from  the  rifing 
of  .the  fap  in  them  when  a root  is  cut  tranfrerfely.  Thefe  lig- 
neous fap-veflels  do  not  run  in  direct  lines  through  the  bark, 
but  at  fmall  diftances  incline  towards  one  another,  in  fuch  a 
manner  that  they  appear  to  the  naked  eye  to  be  inofculated; 
but  the  microfcope  difeovers  them  to  be  only  contiguous,  and 
braced  together  by  the  parenchyma.  Thefe  braces  or  coarfta- 
tions  are  very  various  both  in  (ize  and  number  in  different  roots ; 
but  in  all  plants  they  are  moft  numerous  towards  the  inner  edge 
of  the  bark.  Neither  are  thefe  veflels  (ingle  tubes  ; but,  like 
the  nerves  in  animals,  are  bundles  of  20  or  30  fmall  contigu- 
ous cylindrical  tubes,  which  uniformly  run  from  the  extremity 
of  the  root,  without  fending  off  any  branches,  or  fuffering  any 
change  in  their  flze  or  (hape. 

In  fome  roots,  as  parfnep,  efpecially  in  the  ring  next  the  in- 
ner extremity  t>f  the  bark,  thefe  veflels  contain  a kind  of  lymph, 
which  is  fweeter  than  the  fap  contained  in  the  bladders  of  the 
parenchyma.  From  this  circumftance  they  have  got  the  name 
of  lympb-dufts . 

Thefe  lymph-dufts  fometimes  yield  a mucilaginous  lymph, 
as  in  the  comfrey ; and  fometimes  a white  milky  glutinous 
lymph,  as  in  the  angelica,  fonchus,  burdock,  fcorzonera,  dan- 
delion, &c.  The  lymph-dufts  are  fuppofed  to  be  the  veflels 
from  which  the  gums  and  balfams  are  fecreted.  The  lymph  of 
fennel,  when  expofed  to  the  air,  turns  into  a clear  tranfparent 
balfam  ; and  that  of  the  fcorzonera,  dandelion,  &c.  condenfes 
into  a gum. 

The  fituation  of  the  veflels  is  various.  In  fome  plants  they 
(land  in  a ring  or  circle  at  the  inner  edge  of  the  bark,  as  in  af- 
paragus  ; in  others,  they  appear  in  lines  or  rays,  as  in  borage  ; 
in  the  parfnep,  and  feveral  other  plants,  they  are  moft  confpi- 
cuous  towards  the  outer  edge  of  the  bark  ; and  in  the  dandelion, 
they  are  difpofed  in  the  form  of  concentric  circles. 

The  wood  of  roots  is  that  part  which  appears  after  the  bark 
is  taken  off,  and  is  firmer  and  lefs  porous  than  the  bark  or  pith. 
It  confifts  of  two  diftinft  fubftances,  viz.  the  pulpy  or  paren- 
chymatous, and  the  ligneous.  The  wood  is  connefted  to  the 
bark  by  large  portions  of  the  bark  inferted  into  it.  Thefe  infer- 
tions  are  moftly  in  the  form  of  rays,  tending  to  the  centre  of 
the  pith,  which  are  eafily  difcernible  by  the  eye  in  a tranfverfe 
feftion  of  moft  roots.  Thefe  infertions,  like  the  bark,  confift 
of  many  veflels,  moftly  of  a round  or  oval  figure. 

The  ligneous  veflels  are  generally  difpofed  in  collateral  rows 
running  longitudinally  through  the  root.  Some  of  thefe  contain 
air,  and  others  fap.  The  air-vejfels  are  fo  called,  becaufe  they 
contain  no  liquor.  Thefe  air-veflels  are  diftinguifhed  by  being 
’whiter  than  the  others. 

The  pith  is  the  centrical  part  of  the  root.  Some  roots  have  no 
pith,  as  the  flramonium,  nicotiana,  &c.  ; others  have  little  or 
none  at  the  extremities  of  the  roots,  but  have  a confiderable 
quantity  of  it  near  the  top.  The  pith,  like  every  other  part 
of  a plant,  is  derived  from  the  feed ; but  in  fome  it  is  more 
immediately  derived  from  llje  bark  ; far  the  infertions  of  the 


hark  running  in  betwixt  the  rays  of  the  wood,  meet  in  the  cen- 
tre, and  conftitute  the  pith.  It  is  owing  to  this  circumfiancc, 
that,  among  roots  which  have  no  pith  in  their  lower  parts, 
they  are  amply  provided  with  it  towards  the  top,  as  in  colum- 
bine, lovage,  &c. 

The  bladders  of  the  pith  are  of  very  different  fizes,  and  gene- 
rally of  a circular  figure.  Their  pofition  is  more  uniform  than 
in  the  bark.  Their  fides  are  not  mere  films,  but  a compofition 
of  fmall  fibres  or  threads ; which  gives  the  pith,  when  viewed 
with  a microfcope,  the  appearance  of  a piece  of  fine  gauze  or 
net-work. 

We  fhall  concede  the  defeription  of  roots  with  obferving, 
that  their  whole  fubftance  is  nothing  but  a congeries  of  tubes 
and  fibres,  adapted  by  nature  for  the  abforption  of  nou- 
rifliment,  and  of  courfe  the  extenfion  and  augmentation  of 
their  parts. 

PI.  4.  fig.  8.  is  a tranfverfe  feftion  of  the  root  of  wormwood 
as  it  appears  to  the  naked  eye.  Fig.  9.  A feftion  of  fig.  8. 
magnified.  A A,  theft-tin,  with  its  veffels.  BBBB,  the  bark. 
The  round  holes  CCC,  &c.  are  the  lymph- dufts  of  the  bark  : 
All  the  other  holes  are  little  cells  and  fap-vefl'els.  DDD,  pa- 
renchymatous infertions  from  the  bark,  with  the  cells,  &c. 
EEEE,  the  rays  of  the  wood,  in  which  the  holes  are  the  air- 
veffels.  N.  B.  This  root  has  no  pith. 

3.  Of  the  Trunk,  Stalk,  or  Stem.']  In  deferibing  the  trunks 
of  plants,  it  is  neceflary  to  premife,  that  whatever  is  faid  with 
regard  to  them  applies  equally  to  the  branches. 

The  trunk,  like  the  root,  confifts  of  three  parts,  viz.  the 
bark,  wood,  and  pith.  Thefe  part?,  though  fubltantially  the 
fame  in  the  trunk  as  in  the  root,  are  in  many  cafes  very  dift'erent 
in  their  texture  and  appearance. 

The  fkin  of  the  bark  is  compofed  of  very  minute  bladders, 
interfperfed  with  longitudinal  woody  fibres,  as  in  the  nettle, 
thiftle,  and  moft  herbs.  The  outfide  of  the  fkin  is  vifibly  po- 
rous.in  fome  plants,  particularly  the  cane. 

The  principal  body  of  the  bark  is  compofed  of  pulp  or  paren- 
chyma, and  innumerable  veffels  much  larger  than  thofe  of  the 
fkin.  The  texture  of  the  pulpy  part,  though  the  fame  fub- 
ftance with  the  parenchyma  in  roots,  yet  feldom  appears  in  the 
farm  of  rays  running  towards  the  pith  ; and  when  thefe  rays 
do  appear,  they  do  not  extend  above  half  way  to  the  circum- 
ference. The  veflels  of  the  bark  are  very  differently  fituated, 
and  deftined  for  various  purpofes  in  dift'erent  plants.  For  ex- 
ample, in  the  bark  of  the  pine,  the  inmoft  are  lymph-dufts,  and 
exceedingly  fmall  5 the  outmoft  are  gum  or  refiniferous  veffels, 
deftined  for  thg  (ecretion  of  turpentine ; and  are  fo  large  as  to 
be  diftinftly  vifible  to  the  naked  eye. 

The  wood  lies  between  the  bark  and  pith,  and  confifts  of  two 
parts,  viz.  a parenchymatous  and  ligneous.  In  all  trees,  the 
parenchymatous  part  of  the  wood,  though  much  diverfified  as 
to  fizeand  confidence,  is  uniformly  difpofed  in  diametrical  rays, 
or  infertions  running  betwixt  limilar  rays  of  the  ligneous  part. 

The  true  wood  is  nothing  but  a congeries  of  old  dried  lymph- 
dufts.  Between  the  bark  and  the  wood  a new  ring  of  thefe 
dufts  is  formed  every  year,  which  gradually  lofes  its  loftnefs  as 
the  cold  fealon  approaches,  and  towards  the  middle  of  winter 
is  condenfed  into  a folid  ring  of  wood.  Thefe  annual  rings, 
which  are  diftinftly  vifible  in  moft  trees  when  cut  through,  ferve 
as  natural  marks  to  diftinguifti  their  age  (PI.  4.  fig.  10,  11.) 
The  rings  of  one  year  are  fometimes  larger,  fometimes  lefs, 
than  thofe  of  another,  probably  owing  to  the  favourablenefs  or 
unfavourablenefs  of  the  feafon. 

The  pith,  though  of  a different  texture,  is  exaftly  of  the  fame 
fubftance  with  the  parenchyma  of  the  bark,  and  the  infertions 
of  the  wood.  The  quantity  of  pith  is  various  in  different  plants. 
Inftead  of  being  increafed  every  year  like  the  wood,  it  is  annu- 
ally diminiflicd,  its  veffels  drying  up,  and  affuming  the  appear- 
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•nee  and  flru&areof  wood  ; infomuch  that  in  old  trees  there  is 
fcarce  fueh  a thing  as  pith  to  be  difcerned. 

A ring  of  fap-veffels  are  ufually  placed  at  the  outer  edge  of 
the  pith,  next  the  wood.  In  the  pine,  fig,  and  walnut,  they  are 
very  large.  The  parenchyma  of  the  pith  is  compofed  of  fmall 
cells  or  bladders,  of  the  tame  kind  with  thofe  of  the  bark,  only 
of  a larger  fize.  The  general  figure  of  thefe  bladders  is  circu- 
lar ; though  in  Tome  plants,  as  the  thilile  and  borage,  they  are 
angular.  1 hough  the  pith  is  originally  one  connedled  chain  of 
bladders,  yet  as  the  plant  grows  old  they  fhrivel,  and  open  in 
different  direftions.  In  the  walnut,  after  a certain  age,  it  ap- 
pears in  the  form  of  a regular  tranfverfe  hollow  divifion.  In 
tome  plants  it  is  altogether  wanting  ; in  others,  as  the  fonchus, 
nettle,  &c.  there  is  only  a tranfverfe  partition  of  it  at  every  joint. 
Many  other  varieties  might  be  mentioned  ; but  thefe  muff  be 
left  to  the  obfervation  of  the  reader. 

Fig.  io.  in  PI.  4.  fhows  a tranfverfe  fedlion  of  a branch  of 
a(h,  as  it  appears  to  the  eye.  Fig.  11.  The  fame  fedlion  mag- 
nified. AA,  the  bark.  BBB,  an  arched  ring  of  fap-vefl'els 
next  the  fkin.  CCC,  the  parenchyma  of  the  bark  with  its 
cells,  and  another  arched  ring  of  fap-veffels.  DD,  a circular 
line  of  lymph-dufts  immediately  below  the  above  arched  ring. 
EE,  the  wood.  F,  the  firft  year’s  growth.  G,  the  fecond. 
H,  the  third  year’s  growth.  Ill,  the  true  wood.  KK,  the 
great  air  veffels.  LL,  the  leff'er  ones.  MMM,  the  parenchy- 
matous infertions  of  the  bark  reprefented  by  the  white  rays. 
NO,  the  pith,  with  its  bladders  or  cells. 

4.  Of  the  Leaves.  ] The  leaves  of  plants  confifi:  of  the  fame 
fubflance  with  that  of  the  trunk.  They  are  full  of  nerves  or 
woody  portions,  running  in  all  directions,  and  branching  out 
into  innumerable  fmall  threads,  interwoven  with  the  parenchy- 
ma like  fine  lace  or  gauze. 

The  fkin  of  the  leaf,  like  that  of  an  animal,  is  full  of  pores, 
which  both  ferve  for  perforation  and  for  the  abforption  of  dews, 
air,  &c.  Thefe  pores  or  orifices  differ  both  in  ftiape  and  mag- 
nitude in  different  plants,  which  is  the  caufe  of  that  variety  of 
texture  or  grain  peculiar  to  every  plant. 

'I  he  pulpy  or  parenchymatous  part  confiffs  of  very  minute 
fibres,  wound  up  into  fmall  cells  or  bladders.  Thefe  cells  are 
of  various  fizes  in  the  fame  leaf.  - 

All  leaves,  pfwhatever  figure,  have  a marginal  fibre,  by  which 
all  the  reft  are  bounded.  The  particular  Ihape  of  this  fibre  de- 
termines the  figure  of  the  leaf. 

The  veffels  of  leaves  have  the  appearance  of  inofculating  ; 
but,  when  examined  by  the  microfcope,  they  are  found  only  to 
be  interwoven  or  laid  along  each  other. 

What  are  called  air-veffels,  or  thofe  which  carry  no  fap,  are 
vifible  even  to  the  naked  eye  in  fome  leaves.  When  a leaf  is 
(lowly  broke,  they  appear  like  fmall  woolly  fibres,  connefted  to 
both  ends  of  the  broken  piece.  ’ > 

PI.  5.  fig.  14.  (hows  the  appearance  of  the  air-veffels  to  the 
eye,  in  a vine-leaf  drawn  gently  afunder.  Fig.  15.  A fmall 
piece  cut  oft  that  leaf.  Fig.  16.  The  fame  piece  magnified,  in 
which  the  veffels  have  the  appearance  of  a fcrew.  Fig.  17.  The 
appearance  of  thefe  veffels  as  they  exift  in  the  leaf  before  they  are 
ftretched  out. 

5.  Of  the  Flower.]  It  is  needlefs  here  to  mention  any  thing 
of  the  texture,  or  of  the  veffels,  &c.  of  flowers,  as  they  are  pretty 
fimilar  to  thofe  of  the  leaf.  It  would  be  foreign  to  our  prefent 
purpofe  to  take  any  notice  of  the  charadlers  and  diftinftions  of 
flowers.  Thelc  belong  to  the  feience  of  Botany,  to  which  the 
reader  is  referred. 

There  is  one  curious  faft,  however,  which  muff  not  be  omit- 
ted, viz.  That  every  fiower  is  perfe&ly  formed  in  its  parts 
many  months  before  it  appears  outwardly  ; that  is,  the  llowers 
which  appear  this  year  are  not,  properly  fpeaking,  the  flowers  of 


this  year,  but  of  the  laff.  I<  or  example,  mezereon  generally  flower* 
in  January  ; but  thefe  flowers  were  completely  formed  in  the 
month  of  Auguft  preceding.  Of  this  fad  anyone  may  fatisfy 
himfelf  by  feparating  the  coats  of  a tulip-root  about  the  begin- 
ning of  September  ; and  he  will  find  that  the  two  innermoft 
form  a kind  of  cell,  in  the  centre  of  which  (lands  the  young 
fiower,  which  is  not  to  make  its  appearance  till  the  following 
April  or  May.  Fig.  j8.  exhibits  a view  of  the  tulip  root 
when  difteded  in  September,  with  the  young  flower  towards  the 
bottom. 

6.  Of  the  Fruit.]  In  deferibing  the  ftrudure  of  fruits,  a 
few  examples  fliall  be  taken  from  luch  as  are  moll  generally 
known. 

A pear,  befides  the  fkin,  which  is  a production  of  the  fkin  of 
the  bark,  confiffs  of  a double  parenchyma  or  pulp,  fap,  and 
air-vefiels,  calculary  and  acetary. 

The  outer  parenchyma  is  the  fame  fubflance  continued 
from  the  bark,  only  its  bladders  are  larger  and  more  fuccu- 
lent. 

It  is  every  where  interfperfed  with  fmall  globules  or  grains, 
and  the  bladders  refpeft  thefe  grains  as  a kind  of  centres,  every 
grain  being  the  centre  of  a number  of  bladders.  The  fap  and 
air-veffels  in  this  pulp  are  extremely  fmall. 

Next  the  core  is  the  inner  pulp  or  parenchyma,  which  con- 
fifts  of  bladders  of  the  fame  kind  with  the  outer,  only  larger  and 
more  oblong,  correfponding  to  thofe  of  the  pulp,  from  which 
it  feems  to  be  derived.  This. inner  pulp  is  much  fourer  than 
the  other,  and  has  none  of  the  fmall  grains  interfperfed  through, 
it  ; and  hence  it  has  got  the  name  of  acetary.  • 

Between  the  acetary  and  outer  pulp,  the  globules  or  grains 
begin  to  grow  larger,  and  gradually  unite  into  a hard  ftony  body, 
efpecially  towards  the  corculum  or  ftool  of  the  fruit  ; and  from 
this  circumftance  it  has  been  called  the  calculary. 

Thefe  grains  are  not  derived  from  any  of  the  organical  parts  of 
the  tree  ; but  feetn  rather  to  be  a kind  of  concretions  precipi- 
tated from  the  fap,  fimilar  to  the  precipitation  from  wine, 
urine,  and  other  liquors. 

The  core  is  a roundifti  cavity  in  the  centre  of  the  pear,  lined 
with  a hard  woody  membrane,  in  which  the  feed  is  enclofed.  .At 
the  bottom  of  the  core  there  is  a fmall  du£t  or  canal,  which 
runs  up  to  the  top  of  the  pear;  this  canal  allows  the  air  to 
get  into  the  core,  for  the  purpofe  of  drying  and  ripening  the 
feeds. 

Fi r.  19.  in  PI.  5.  is  a tranfverfe  fe&ion  of  a pear,  as  it  ap- 
pears°to  the  naked  eye.  A,  the  (kin,  and  a ring  of  fap-veffels. 
B,  the  outer  parenchyma,  or  pulp,  with  its  veffels,  and  lig- 
neous fibres  interfperfed.  C,  the  inner  parenchyma,  or  ace- 
tary, with  its  veffels,  which  are  larger  than  the  outer  one. 
1),' the  core  and  feeds. -Fig.  20.  a piece  cut  off  fig.  19. — 
Fig.  21.  is  fig.  20.  magnified.  AAA,  the  fmall  grains  or 
globules,  with  the  veffels  radiated  from  them. — Fig.  2 2.  a lon- 
gitudinal fedion  of  the  pear,  lhowing  a different  view  of  the 
lame  parts  with  thofe  of  fig.  19.  A,  the  channel,  or  du£t, 
which  runs  from  the  top  of  the  pear  to  the  bottom  of  the 

In  a lemon , the  parenchyma  appears  in  three  different  forms. 
The  parenchyma  of  the  rind  is  of  a coarfe  texture,  being  com- 
pofed of  thick  fibres,  woven  into  large  bladders.  Thofe  neareft 
the  furface  contain  the  effential  oil  of  the  fruit,  which  burffs 
into  a flame  when  the  Ikin  is  fqueezed  over  a candle.  From 
this  outmoft  parenchyma  nine  or  ten  infertions  or  lamellae  are 
produced,  which  run  between  as  many  portions  of  the  pulp, 
and  unite  into  one  body  in  the  centre  of  the  fruit,  which  corre- 
fponds  to  the  pith  in  trunks  or  roots.  At  the  bottom  and  top 
of  the  lemon  this  pith  evidently  jqins  with  the  rind,  without 
the  intervention  of  any  lamellae.  This  circumftance  (hows. 
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that  the  pith  and  bark  are  aXually  conneXed  in  the  trunk  and 
mots  of  plants,  though  it  is  difficult  to  demonflrate  the  connec- 
tion, on  account  of  the  clofenefs  of  their  texture,  and  the  mi- 
nuteijefs  of  their  fibres.  Many  vtflels  are  difperfed  through 
the  whole  of  this  parenchyma  ; but  the  largeft  ones  hand  on 
the  inner  edge  of  the  rind,  and  the  outer  edge  of  the  pith,  juft 
at  the  two  extremities  of  each  lamella. 

The  fecond  kind  of  parenchyma  is  placed  between  the  rind 
and  the  pith,  is  divided  into  diftmdl  bodies  by  the  lamellae,  and 
each  of  thefe  bodies  forms  a large  bag. 

Thefe  bags  contain  a third  parenchyma,  which  is  a duller 
of  fmaller  bags,  diftinX  and  unconnected  with  each  other, 
having  a ftnall  ilalk  by  which  they  are  fixed  to  the  large  bag. 
Within  each  cf  thefe  fmall  bags  are  many  hundreds  of  blad- 
ders, compofed  of  extremely  minute  fibres.  Thefe  bladders 
contain  the  acid  juice  of  the  lemon. 

In  Pi.  4.  fig.  12.  a longitudinal  feXion  of  a lemon.  AAA, 
the  rind  with  the  veffels  which  contain  the  effential  oil.  B B. 
the  fubftance  correfponding  to  the  pith,  formed  by  the  union 
■of  the  lamellae  or  infertions.  C C,  its  continuation  and  con- 
nexion with  the  rind,  independent  of  the  infertions.  Fig.  13. 
a tranfverfe  feXion  of  the  lemon.  B B B,  &c.  the  nine  pulpy 
bags,  or  fecond  parenchyma,  placed  between  the  rind  and  the 
pith  ; and  the  duller  of  fmall  bags,  which  contain  the  acid 
juice,  enclofed  in  the  large  ones.  C C,  the  large  veffels  that 
furround  the  pith.  D D,  two  of  the  large  bags  laid  open, 
fhowing  the  feeds,  and  their  connexion  with  the  lamellae  or 
membranes  which  form  the  large  bags. 

Of  the  Perfpiration  of  Plants,  and  the  quantity  of  moifurc 
daily  imbibed  by  them. — Thefe  curious  particulars  have  been 
determined  with  great  accuracy  by  Dr.  Hales.  The  method 
he  took  to  accomplilh  his  purpofe  was  as  follows: — In  the 
month  of  July,  commonly  the  warmeft  feafon  of  the  year,  he 
took  a large  fun-flower,  three  feet  and  a half  high,  which  had 
been  purpofely  planted  in  a flower-pot  when  young.  He  co- 
vered the  pot  with  thin  milled  lead,  leaving  only  a fmall  hole 
to  preferve  a communication  with  the  external  air,  and  another 
by  which  he  might  occafionally  fupply  the  plant  with  water. 
Into  the  former  he  inferted  a glafs  tube  nine  inches  long,  and 
another  fliorcer  tube  into  the  hole  by  which  he  poured  in  the 
water  ; and  the  latter  was  kept  clofe  flopped  with  a cork, 
except  when  there  was  occafion  to  ufe  it.  The  holes  in  the 
bottom  of  the  pot  were  alfo  flopped  up  with  corks,  and  all 
the  crevices  (hut  with  cement. — Things  being  thus  prepared, 
the  pot  and  plant  were  weighed  for  1 5 feveral  days ; after 
which  the  plant  was  cut  off  clofe  to  the  leaden  plate,  and  the 
flump  well  covered  with  cement.  By  weighing,  he  found 
that  there  perfpired  through  the  unglazed  porous  pot  two 
ounces  every  12  hours;  which  being  allowed  for  in  the  daily 
weighing  of  the  plant  and  pot,  the  greatefl  perfpiration,  in  a 
warm  day,  was  found  ;o  be  1 pound  14  ounces;  the  middle 
rate  of  perfpiration,  i pound  4 ounces ; the  perfpiration  of  a 
<3ry  warm  night,  without  any  fenfible  dew,  was  about  3 ounces ; 
but  when  there  was  any  fenfible  though  fmall  dew,  the  pevfpi- 
ration  was  nothing  ; and  when  there  was  a large  dew,  or  forne 
little  rain  in  the  night,  the  plant  and  pot  were  increafed  in 
weight  2 or  3 ounces. 

In  order  to  know  what  quantity  was  perfpired  from  a fcpiare 
inch  of  furface,  onr  author  cut  off  all  the  leaves  of  the  plant, 
and  laid  them  in  five  feveral  parcels,  according  to  their  feveral 
fizes  ; and  then  meafured  the  furface  of  a leaf  of  each  parcel, 
by  laying  over  it  a large  lattice  made  with  threads,  in  which 
each  of  the  little  fquares  was  J of  an  inch  ; by  numbering 
of  which,  he  had  the  furface  of  the  leaves  in  fcpiare  inches  ; 
which,  multiplied  by  the  number  of  leaves  in  the  correspond- 
ing parcels,  gave  the  area  of  all  the  leaves.  By  this  method 


he  found  the  furface  'of  the  whole  plant  above  ground  to  be 
5616  fquare  inches,  or  39  fquare  feet.  He  dug  up  another 
fun -flower  of  nearly  the  fame  fize,  which  had  eight  main 
roots,  reaching  15  inches  deep  and  fidewife,  from  the  ftem. 
It  had  befides  a very  thick  bufh  of  lateral  roots  from  the  eight 
main  roots,  extending  every  way  in  a hemifphere  about  nine 
inches  from  the  ftem  and  main  roots.  In  order  to  eftimate  the 
length  of  all  the  roots,  he  took  one  of  the  main  roots  with  its 
laterals,  and  meafured  and  weighed  them  ; and  then  weighed 
the  other  feven  with  their  laterals ; by  which  means  he  found 
the  fum  of  all  their  lengths  to  be  144.8  feet.  Suppofing  then 
the  periphery  of  thefe  roots  at  a medium  to  be  0.131  of  an 
inch,  then  their  furface  will  be  22 76  fquare  inches,  or  15.8 
fquare  feet  ; that  is,  equal  to  0.4  of  the  furface  of  the  plant 
above  ground.  From  calculations  drawn  from  thefe  obferva- 
tions,  it  appears,  that  a fquare  inch  of  the  upper  furface  of 
this  plant  perfpires  TJT  part  of  an  inch  in  a day  and  a night, 
and  that  a fquare  inch  of  the  furface  underground  imbibed  ~ 
of  an  inch  in  the  fame  time. 

The  quantity  perfpired  by  different  plants,  however,  is  by 
no  means  equal.  A vine-leaf  perfpires  only  T£7  of  an  inch 
in  12  hours  ; a cabbage  perfpires  g*o  of  an  inch  in  the  fame 
time  ; an  apple-tree  in  12  hours;  and  a lemon  in  12 
hours. 

Of  the  Circulation  of  the  Sap  in  Plants. — Concerning  this 
there  have  been  great  difputes,  fome  maintaining  that  the  ve- 
getable fap  has  a circulation  analogous  to  the  blood  of  ani- 
mals, while  others  affirm  that  it  only  alcends  in  the  day-time, 
and  defeends  again  in  the  night.  In  favour  of  the  doXrine  of 
circulation  it  has  been  urged,  that  upon  making  a tranfverfe 
incifion  into  the  trunk  of  a tree,  the  juice  which  runs  out  pro- 
ceeds in  greater  quantity  from  the  upper  than  the  lower  part ; 
and  the  fwelling  in  the  upper  lip  is  alfo  much  greater  than  in 
the  lower.  It  appears,  however,  that  when  two  fimilar  inci- 
fions  are  made,  one  near  the  top  and  the  other  near  the 
root,  the  latter  expends  much  more  fap  than  the  former. 
Hence  it  is  concluded,  that  tlie  juice  amends  by  one  fet  of  vef- 
fels,  and  defeends  by  another.  But,  in  order  to  fliow  this 
clearly,  it  would  be  neceffary  firft  to  prove  that  there  is  in 
plants,  as  in  animals,  fome  kind  of  centre  from  which  the 
circulation  begins,  and  to  which  it  returns : but  no  fuch  centre 
has  been  difeovered  by  any  naturalift;  neither  is  there  the  leaft 
provifion  apparently  made  by  nature,  whereby  the  fap  might 
be  prevented  from  defeending  in  the  very  fame  velfels  through 
which  it  afeends.  In  the  laXeal  veffels  of  animals,  which  we 
may  fuppofe  to  be  analogous  to  the  roots  of  vegetables,  there 
are  valves  which  effeXually  prevent  the  chyle,  when  once  ab- 
forbed,  from  returning  into  the  inteftines  ; but  no  fuch  thing 
is  obierved  in  the  veffels  of  vegetables:  whence  it  muft  be 
very  probable,  that,  when  the  propelling  force  ceafes,  the 
juice  defeends  by  the  very  fame  veffels  through  which  it  af- 
cended. — This  matter,  however,  has  been  cleared  up,  almoft 
as  well  as  the  nature  of  the  fubjeX  will  admit  of,  by  the  expe- 
riments of  Dr.  Hales.  Thefe  experiments  are  (o  numerous, 
that  for  a particular  account  of  them  we  muft  refer  to  his 
Vegetable  Statics.  Bpt  his  reafoning  againft  the  circulation  of 
the  fap  will  be  fufficiently  intelligible  without  them.  “ We 
fee  (lays  he),  in  many  of  the  foregoing  experiments,  what 
quantities  of  moifture  trees  daily  imbibe  and  perfpire  : now 
the  celerity  of  the  fap  mult  be  very  great,  if  that  quantity 
of  moifture  mull,  nioft  of  it,  nfeend  to  the  top  of  the  tree, 
then  d.efcend,  and  afeend  again,  before  it  is  carried  off  by  per- 
fpiration. 

“ The  deft'X  of  a circulation  in  vegetables  feems  in  fome 
meafure  to  be  fupplied  by  the  much  greater  quantity  of  liquor 
which  the  vegetable  takes  in  than  the  animal,  whereby  its 
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notion  is  accelerated  j for  we  find  the  fun-flower,  bulk  for 
, bulk,  imbibes  and  perfpires  i 7 times  more  frefh  liquor  than  a 
l man,  every  24  hours, 

“ Befides,  Nature’s  great  aim  in  vegetables  being  only  that 
the  vegetable  life  be  carried  on  and  maintained,  there  was  no 
Dccafioii  to  give  its  fap  the  rapid  motion  which  was  neceffary 
for  the  blood  of  animals. 

“ In  animals  it  is  the  heart  which  fets  the  blood  in  motion, 
and  makes  it  continually  circulate  3 but  in  vegetables  we  can 
difeover  no  other  caufe  of  the  Tap’s  motion  but  the  ftrong  at- 
traction of  the  capillary  fap-velTels,  aftifted  by  the  brifk  undu- 
lations and  vibrations  caufed  by  the  lun’s  warmth,  whereby  the 
lap  is  carried  up  to  the  top  of  the  tailed  trees,  and  is  there 
perfpired  off  through  the  leaves  : but  when  the  furface  of  the 
tree  is  greatly  dirr.inifhed  by  the  lofs  cf  its  leaves,  then  alio 
the  perfpiration  and  motion  of  the  fap  are  proportionably  di- 
mmiihed,  as  is  plain  from  many  of  the  foregoing  experiments  ; 
fo  that  the  afeending  velocity  of  the  fap  is  principally  accele- 
rated by  the  plentiful  perfpiration  of  the  leaves,  thereby  making 
room  for  the  fine  capillary  veffels  to  exert  their  vailly  attradl- 
ing  power,  which  perfpiration  is  effefted  by  the  brilk  rarefying 
vibrations  of  warmth  ; a power  that  does  net  feem  to  be  any 
ways  well  adapted  to  make  the  fap  defeend  from  the  tops  of 
vegetables  by  different  veffels  to  the  root. 

If  the  fap  circulated,  it  muft  needs  have  been  feen  de- 
feending  from  the  upper  part  of  large  gafihes  cut  in  branches 
fet  in  water,  and  with  columns  of  water  prefling  on  their 
bottoms  in  long  glafs  tubes.  In  both  which  cafes,  it  is  certain 
that  great  quantities  of  water  paffed  through  the  ftem,  fo  that 
it  muft  needs  have  been  feen  defeending,  if  the  return  of  the 
I fap  downwards  were  by  trufion  or  pulfion,  whereby  the  blood 
in  animals  is  returned  through  the  veins  to  the  heart ; and  that 
pulfion,  if  there  were  any,  muft  neceffarily  be  exerted  with 
prodigious  force,  to  be  able  to  drive  the  fap  through  the  finer 
capillaries.  So  that,  if  there  be  a return  of  the  fap  down- 
I wards,  it  muft  be  by  attraftion,  and  that  a very  powerful  one, 
as  we  may  fee  by  many  of  thefe  experiments.  But  it  is  hard 
to  conceive  what  and  where  that  power  is  which  can  be  equi- 
valent to  that  provifion  nature  has  made  for  the  afetnt  of  the 
fap  in  confequence  of  the  great  perfpiration  of  the  leaves. 

“ The  inftances  of  the  jeffamine  tree,  and  of  the  paffion- 
tree,  have  been  looked  upon  as  ftrong  proofs  of  the  circulation 
of  the  fap,  becaufe  their  branches,  which  were  far  below  the 
inoculated  bud,  were  gilded:  but  we  have  many  vifible  proofs 
in  the  vine,  and  other  bleeding  trees,  of  the  fap’s  receding 
back  and  pulhing  forwards  alternately,  at  different  times  of 
the  day  and  night.  And  there  is  great  reafon  to  think  that  the 
fap  of  all  other  trees  lias  fuch  an  alternate  receding  and  pro- 
grtflive  motion,  occalioned  by  the  altcrnacies  of  day  and  night, 
warm  and  cool,  moift  and  dry. 

“ For  the  fap  in  all  vegetables  does  probably  recede  in  fome 
meafure  from  the  tops  of  the  branches,  as  the  fun  leaves  them  ; 
becaufe,  its  rarefying  power  then  ceafing,  the  greatly  rarefied 
fap,  and  air  mixed  with  it,  will  condenfe,  and  take  up  lefs 
room  than  they  did,  and  the  dew  and  rain  will  then  be  ftrongly 
imbibed  by  the  leaves  : whereby  the  body  and  branches  of  the 
vegetable,  which  have  been  much  exhaulted  by  the  great  eva- 
poration of  the  day,  may  at  night  imbibe  fap  and  dew  from 
the  leaves  ; for,  by  feveral  experiments,  plants  were  found  to 
increafc  confiderably  in  weight,  in  dewy  and  moift  nights. 
And  by  other  experiments  on  the  vine,  it  was  found  that  the 
trunk  and  branches  of  vines  were  always  in  an  imbibing  ftate, 
caufed  by  the  great  perfpiration  of  the  leaves,  except  in  the 
bleeding  feafon ; but  when,  at  night  that  perfpiring  power 
ceales,  then  the  contrary  imbibing  power  will  prevail,  and 
draw  the  fap  and  dew  from  the  leaves,  as  well  as  moifturc  from 
the  roots. 

Vet.  VIII. 


tf  And  we  have  a further  proof  of  this  by  fixing  mercurial 
gauges  to  the  ftems  of  feveral  trees  which  do  not  bleed,  whereby 
it  is  found  that  they  are  always  in  a ftrongly  imbibing  ftate,  by- 
drawing  up  the  mercury  feveral  inches  ; whence  it  is  eafy  to 
conceive  how  fome  of  the  particles  of  the  gilded  bud  in  the 
inoculated  jeffamine  may  be  abforbed  by  it,  and  thereby  com- 
municate their  gilding  miafma  to  the  fap  of  other  branches ; 
efpeciaily  when,  fome  months  after  the  inoculation,  the  ftock 
of  the  inoculated  jeffamine  is  cut  off  a little  above  the  bud; 
whereby  the  ftock,  which  was  the  counteracting  part  to  the 
ftem,  being  taken  away,  the  ftem  attrafib  more  vigoroufiy 
from  the  bud. 

“ Another  argument  for  the  circulation  of  the  fap  is,  that 
fome  forts  of  the  grafts  will  infetft  and  canker  the  flocks  they 
are  grafted  on  ; but  by  mercurial  gauges  fixed  to  frefh-cut  ftems 
of  trees,  it  is  evident  that  thofe  ftems  were  in  a ftrongly  im- 
bibing ftate  ; and  confequently  the  cankered  flocks  might  very 
likely  draw  fap  from  the  graft',  as  well  as  the  graft  alternately 
from  the  ftock  ; juft  in  the  fame  manner  as  leaves  and  branches 
do  from  each  other,  in  the  vicifiitudes  of  day  and  night.  And 
this  imbibing  power  of  the  ftock  is  fo  great,  where  only  fome 
of  the  blanches  of  a tree  are  grafted,  that  the  remaining 
branches  of  the  ftock  will,  by  their  ftrong  attra£lion,  ftai  ve 
thofe  graft's  ; for  which  reafon  it  is  ufual  to  cut  off  the  greateft 
part  of  the  branches  of  the  ftock,  leaving  only  a few  fmall  Ones 
to  draw  up  the  fap. 

“ The  inftance  of  the  ilex  grafted  upon  the  Englifh  oak  feems 
to  afford  a very  confiderable  argument  againft  a circulation. 
For,  if  there  were  a free  uniform  circulation  of  the  fap  through 
the  oak  and  ilex,  why  fhould  the  leaves  of  the  oak  fall  in  win- 
ter, and  not  thofe  of  the  ilex  ? 

“ Another  argument  againft  an  uniform  circulation  of  the 
fap  in  trees,  a6  in  animals,  may  be  drawn  from  an  experiment, 
where  it  was  found,  by  the  three  mercurial  gauges  fixed  to  the 
fame  vine,  that  while  fome  of  its  branches  changed  their 
ftate  of  protruding  fap  into  a ftate  of  imbibing,  others  con- 
tinued protruding  lap  3 one  nine,  and  the  other  thirteen,  davs 
longer.” 

To  this  rcafoning  of  Dr.  Hales  we  (hall  fubjoin  an  experi- 
ment made  by  Mr.  Muftel  of  the  Academy  of  Sciences  at 
Rouen,  which  feems  decifive  againft  the  dodlrine  of  circula- 
tion. His  account  of  it  is  as  follows: — “ On  the  12th  of 
January  I placed  feveral  Ihrubs  in  pots  againft  the  windows  of 
my  hot-houl'e,  fome  within  the  houfe  and  others  without  it. 
Through  holes  made  for  this  purpofe  in  the  panes  of  glafs,  I 
paffed  a branch  of  each  of  the  ftirubs,  fo  that  thofe  on  the 
infide  had  a branch  without,  and  thofe  on  the  outiide  one 
within  j after  this,  I took  care  that  the  holes  fhould  be  exadlly 
clofed  and  luted.  This  inverfe  experiment,  I thought,  if  fol- 
lowed clofely,  could  not  fail  affording  fuflicient  points  of  cora- 
parifon,  to  trace  out  the  differences,  by  the  obfervation  of  the 
cfledls. 

“ The  20th  of  January,  a week  after  this  difpofition,  all 
the  branches  that  were  in  the  hot-houfe  began  to  difclote  their 
buds.  In  the  beginning  of  February  there  appeared  leaves ; 
and  towards  the  end  of  it,  (Foots  of  a confiderable  length,  ’ 
which  prefented  the  young  flowers.  A dwarf  apple-tree,  and 
feveral  rofe-trees,  being  lubmitted  to  the  fame  experiment, 
fliowed  the  fame  appearance  then  as  they  commonly  put  on 
in  May  3 in  fhort,  all  the  branches  which  were  within  the  hot- 
houfe,  and  confequently  kept  in  the  warm  air,  were  green  at 
the  end  of  February,  and  had  their  lhoots  in  great  forwarduefs. 
Very  different  were  thofe  parts  of  the  fame  tree  which  were 
without  and  expo  fed  to  the  cold.  None  of  thefe  gave  the  leaft. 
lign  of  vegetation  ; and  the  froft,  which  was  iutenfe  at  that  • 
time,  broke  a role-pot  placed  on  the  outfide,  and  killed  fome 
of  the  branches  of  that  very  tree  which,  o»  the  infide,  was 
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every  day  putting  forth  more  and  more  {hoots, leaves, and  buds; 
fo  that  it  was  in  full  vegetation  on  one  fide,  whilft  froeen  on 
the  other. 

“ The  continuance  of  the  frofl  occafioned  no  change  in  any 
of  the  internal  branches.  They  all  continued  in  a very  bride 
and  verdant  date,  as  if  they  did  not  belong  to  the  tree,  which 
on  the  outfide  appeared  in  the  date  of  the  greated  differing. 
On  the  T jth  of  March,  notvvithdanding  the  feverity  of  the 
feafon,  all  was  in  full  bloom.  The  apple-tree  had  its  root,  its 
dem,  and  part  of  its  branches,  in  the  hot-houfe.  Thefe 
branches  were  covered  with  leaves  and  dowers ; but  the 
branches  of  the  fame  tree,  which  were  carried  on  the  outfide, 
and  expofed  to  the  cold  air,  did  not  in  the  lead  partake  of  the 
activity  of  the  red,  but  were  abfolutely  in  the  fame  date  which 
all  trees  are  in  during  winter.  A'  rofe-tree,  in  the  fame  pod- 
tion,  fhovved  long  (hoots  with  leaves  and  buds ; it  had  even 
(hot  a vigorous  branch  upon  its  balk  ; whild  a branch  which 
paffed  through  to  the  outfide  had  not  begun  to  produce  any 
thing,  but  was  in  the  fame  date  with  other  rofe-trees  left  in  the 
ground.  This  branch  is  4 lines  in  diameter,  and  id  inches 
high. 

“ The  rofe-tree  on  the  outfide  was  in  the  fame  date  ; but 
one  of  its  branches  drawn  through  to  the  infide  of  the  hot- 
houfe  was  covered  with  leaves  and  rofe-buds.  It  was  not  with- 
out adonilhment  that  I faw  this  branch  (hoot  as  brifldy  as  the 
rofe-tree  which  was  in  the  hot-houfe,  vvhofe  roots  and  balk, 
expofed  as  they  were  to  the  warm  air,  ought,  it  fhould  feem, 
to  have  made  it  get  forwarder  than  a branch  belonging  to  a 
tree  whofe  roots,  trunk,  and  all  its  other  branches,  were  at 
the  very  time  froft-nipped.  Notvvithdanding  this,  the  branch 
did  not  feem  affedled  by  the  date  of  its  trunk  ; but  the  aftion 
of  the  heat  upon  it  produced  the  fame  effeft  as  if  the  whole 
tree  had  been  in  the  hot-houfe.” 

Of  the  Perpendicularity  of  Plants. — This  is  a curious  phe- 
nomenon in  natural  hidory,  which  was  firb  obferved  by  M. 
Dodart,  and  publidied  in  an  effay  on  the  affeftation  of  per- 
pendicularity obferved  in  the  dems  or  dalks  of  all  plants,  in 
the  roots  of  many,  and  even  in.  their  branches,  as  much  as  pof- 
fible.  Though  almofl  all  plants  rife  a little  crooked,  yet  the 
dems  fhcot  up  perpendicularly,  and  the  roots  fink  down  per- 
pendicularly' : even  thofe,  which  by  the  declivity  of  the  foil 
come  out  inclined,  or  thofe  which  are  diverted  out  of  the  per- 
pendicular by  any  violent  means,  again  redrefs  and  draighttn 
themfelves  and  recover  their  perpendicularity,  by  making  a 
fecond  and  contrary'  bend  or  elbow  without  reftifying  the  firb. 
We  commonly  look  upon  this  affeftation  without  any  furprife  ; 
but  the  natuialilt  who  knows  what  a plant  is,  and  how  it  is 
formed,  finds  it  a fnbjeft  of  abonifhment. 

Each  feed  we  know  contains  in  it  a little  plant,  already 
formed,  and  needing  nothing  but  to  be  unfolded  ; the  little 
plant  has  its  root ; and  the  pulp,  which  is  ufually  ftparated 
into  two  lobes,  is  the  foundation  of  the  firb  food  it  draws  by 
its  root  when  it  begins  to  germinate.  If  a feed  in  the  earth 
therefore  be  difpofed  fo  as  that  the  root  of  the  little  plant  be 
turned  downwards,  and  the  fiem  upwards,  find  dven  perpendi- 
cularly upwards,  it  is  eafy  to  conceive  that  the  little  plant 
coming  to  unfold  itfelf,  its  balk  and  root  need  only  follow  the 
direction  they  have  to  grow  perpendicularly.  But  we  know 
that  the  feeds  of  plants,  whether  fown  of  themfelves  or  by 
man,  fall  in  the  ground  at  random  ; and  among  the  gfetit  va- 
riety of  fnuations  with  regard  to  the  ftalk  of  their  plant,  the 
perpendicular  one  upwards  is  but  one.  In  all  the  red,  there- 
fore, it  is  neceffary  that  the  dalk  reftify  itfelf,  fo  as  to  get  out 
of  the  ground  : but  what  force  effefts  this  change,  which  is 
unqueftionably  a violent  aftion  ? Does  the  balk  find  a lefs  load 
of  earth  above  it,  and  therefore  go  naturally  that  way  where  it 
finds  the  lead  obdacle  ? Were  this  fo,  the  little  root,  when  it 


happens  to  be  uppermob,  mud  alfo  follow  that  direftion,  and 
mount  up. 

. To  account  for  two  fuch  different  aftions,  M.  Dodart  fup- 
pofes  that  the  fibres  of  the  dalks  are  of  fuch  a nature  as  to  be 
contracted  and  fhortenc-d  by  the  heat  of  the  fun,  and  length- 
ened out  by  the  moidure  of  the  earth  ; and,  on  the  contrary, 
that  the  fibres  of  the  roots  are  contracted  by  the  moidure  of 
tire  earth,  and  lengthened  by  the  heat  of  the  fun.  When  the 
plantule  therefore  h inverted,  and  the  root  at  the  top,  the 
fibres  which  compofe  one  of  the  branches  of  the  root  are  not 
alike  expofed  to  the  moifture  of  the  earth,  the  lower  part 
being  more  expofed  than  the  upper.  The  lower  mull  of 
com  fe  contrail  the  mod  ; and  this  contraction  is  again  pro- 
moted by  the  lengthening  of  the  upper,  whereon  the  fun  ails 
with  the  greated.  force.  This  branch  of  the  root  mud  there- 
fore recoil  towards  the  earth,  and,  infinuating  through  the 
pores  thereof,  mud  get  underneath  the  bulb,  & c.  By.  invert- 
ing this  reaioning  we  difeover  how  the  dalk  comes  to  get  up- 
permob. 

We  fuppofe  then  that  the  earth  attrails  the  root  to  itfelf, 
and  that  the  fun  contributes  to  its  defeent ; and,  oil.  the  other 
hand,  that  the  fun  attrails  the  dem,  and  the  earth  contributes 
to  fend  it  towards  the  fame.  With  refpeil  to  the  draight- 
ening  of  the  dalks  in  the  open  air,  our  author  imagines  that  it 
arifes  from  the  impreffion  of  external  caufes,  particularly  the 
fun  and  rain  : for  the  upper  part  of  a dalk  that  is  bent  is 
more  expofed  to  the  rain,  dew,  and  even  the  fun,  &c.  than 
the  under  ; and  thefe  caufes,  in  a certain  druilure  of  the  fibres, 
both  equally  tend  to  ftraighten  the  part  mod  expofed  by  the 
fhortenmg  theyr  fnccedively  occafion  in  it  ; for  moiflure  fhort- 
ens  by  fwelling,  and  heat  by  diffipating.  What  that  druilure 
is  which  gives  the  fibres  fuch  different  qualities,  or  whereon  it 
depends,  is  a myftery  as  yet  bey'ond  our  depth. 

M.  de  la  Hire  accounts  for  the  perpendicularity  of  the 
dems  or  dalks  of  plants  in  this  manner  : he  fuppofes  that  the 
root  of  plants  draws  a coarfer  and  heavier  juice,  and  the  Hem 
and  branches  a finer  and  more  volatile  one.  Mod  naturalids 
indeed  conceive  the  root  to  be  the  tlomach  of  the  plant,  where 
the  juices  of  the  earth  are  fubtilized  fo  as  to  become  able  to 
rife  through  the  dem  to  the  extremity  of  the  branches.  This 
difference  of  juice3  fuppofes  larger  pores  in  the  roots  than  the 
ilalk,  8rc.  and,  in  a word,  a different  contexture.  This  dif- 
ference mud  be  found  even  in  the  little  invifible  plant  enclofcd 
in  the  feed  : in  it,  therefore,  we  may  conceive  a point  of  repa- 
ration ; fuch  as,  that  all  on  one  Fide,  for  example  the  root, 
fliall  he  unfolded  by  the  gr.offer  juices,  and  all  on  the  other  fide 
by  the  more  fab  trie  ones.  Suppofe  the  plantule,  when  its 
parts  benin  to  unfold,  to  be  entirely  inverted,  the  root  at  the 
top,  and  the  ilalk  below  ; the  jniccs  entering  the  root  will  be 
coarfed : and  when  they  have  opened  and  enlarged  the  pores 
fo  a3  to  admit  juices  of  a determinate  weight,  thole  juices 
prefling  the  root  more  and  more  will  drive  it  downwards  ; and 
this  will  increafe  as  the  root  is  more  extended  or  enlarged  i 
for,  the  point  of  feparation  being  conceived  as  the  fixed  point 
of  a lever,  they  will  aft  by  the  longer  arm.  The  volatile 
juices  at  the  fame  time  having  penetrated  the  ftalk,  will  give 
it  a direftion  from  below  upwards;  and,  by  reafou  of  the 
lever,  will  give,  it  more  and  more  every  day.  The  little  plant 
is  thus  turned  on  its  fixed  point  of  feparation  till  it  become 
perfeftly  ere  ft. 

When  the  plant  is  thus  erefted,  the  dalk  fhould  dill  rife 
perpendicularly,  in  order  to  give  it  the  more  firm  biding,  and 
enable  it  to  withtland  the  effort  of  wind  and  weather.  M» 
Parent  thus  accounts  for  this  effeft:  If  the  nutritious  juice 
which  arrived  at  the  extremity  of  a rifing  dalk  evaporate,  the 
weight  of  the  air  which  encompaffes  it  on  all  fides.will  make 
it  afeend  vertically  : but  if,  indead  of  evaporating,  it  congeal* 
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and  remain  fixed  to  that  extremity  whence  it  was  ready  to  go 
off,  the  weight  ot  the  air  will  give  it  the  lame  direction  ; fo 
that  the.  ffalk  will  have  acquired  a fmaU  new  part  vertically 
laid  over  it,  juli  as  the  flame  in  a candle  held  in  any  way  ob- 
liquely to  the  horizon  ftill  continues  vertical  by  the  preflurc  of 
the  atinofphere.  The  new  drops  of  juice  that  fucceed  will 
follow  the  fame  direction  ; and  as  all  together  form  the  flalk, 
that  mull  of  comic  be  vertical,  unlcfs  fome  particular  circum- 
ftance  intervene. 

The  branches,  which  are  at  firfl  fuppofed  to  proceed  late- 
rally out  of  the  ftalk  in  the  firfl:  embryo  of  the  plant,  though 
they  Ihould  even  come  out  in  a horizontal  direction,  mull 
all'o  raile  themielves  upwards  by  the  coriftant  direction  of  the 
nutritious  juice,  which  at  firfl  fcarce  meets  any  refi'ftance  in  a 
tender  hippie  branch  ; and  afterwards,  even  though  the  branch 
grow  more  firm,  it  will  ad:  with  the  more  advantage  ; fince 
the  branch,  being  become  longer,  furnifhes  it  with  a longer 
arm  or  lever.  The  flender  aCtion  of  even  a little  drop  be- 
comes very  confiderable  by  its  continuity,  and  by  the  affift- 
ance  of  fuch  circumftance«.  Hence  may  we  account  for  that 
regular  fituation  and  diredion  of  the  branches,  fince  they  all 
make  nearly  the  fame  conliant  angle  of  45°  with  the  ftem, 
and  with  one  another. 

M.  Allruc  accounts  for  the  perpendicularity  of  the  Hems, 
and  their  redrefiing  themfelves,  thus  : 1.  He  thinks  the  nutri- 
tious juice  arifes  from  the  circumference  of  the  plant,  and 
terminates  in  the  pith  : and,  2.  That  fluids,  contained  in 

tubes  either  parallel  or  oblique  to  the  horizon,  gravitate  on 
the  lower  part  of  the  tubes,  and  not  at  all  on  the  upper.  Hence 
it  follows,  that,  in  a plant  placed  either  obliquely  or  parallel  to 
the  horizon,  the  nutritious  juice  will  ad  more  on  the  lower 
part  of  the  canals  than  on  the  upper  ; and  by  this  means  they 
will  infinuate  more  into  the  canals  communicating  therewith, 
and  be  colleded  more  copioully  therein  : thus,  the  parts  on  the 
lower  fide  will  receive  more  accretion  and  be  more  nourilhed 
than  thofe  on  the  upper  ; the  extremity  of  the  plant  will  there- 
fore be  obliged  to  bend  upwards. 

This  principle  brings  the  feed  intp  its  due  fituation  at  firfl. 
In  a bean  planted  upfide  down,  the  plume  and  radicle  may  be 
feen  with  the  naked  eye  (hooting  at  firfl:  diredly  for  about  an 
inch  ; after  which  they  begin  to  bend,  the  one  downward,  and 
the  other  upward.  The  fame  is  the  cafe  in  a heap  ot  barley 
to  be  made  into  malt,  or  in  a quantity  of  acorns  laid  to  iprout 
in  a moift  place,  &c.  Each  grain  of  barley  and  each  acorn  has. 
a different  fituation  ; and  yet  every  fprout  tends  directly  up- 
ward, and  every  root  downward,  and  the  curvity  or  bend  they 
make  is  g eater  or  lefs  as  their  fituation  approaches  mote  or 
lefs  to  the  direction  wherein  no  curvature  at  all  would  be  nectf- 
fary.  But  two  fuch  oppofite  motions  cannot  poffibly  arife 
without  fuppofing  fome  difference  between  the  two  parts  : the 
only  one  we  know  of  is,  that  the  plume  is  fed  by  a juice  im- 
parted to  it  by  tubes  parallel  to  it6  fidrs,  whereas  the  .radicle 
imbibes  its  nourifliment  at  every  pore  in  its  furface.  When 
the  plume  therefore  is  either  parallel  or  inclined  to  the  horizon, 
the  nutritious  juice,  feeding  the  lower  parts  more  than  the 
upper,  will  determine  its  extremes  to  turn  upward,  for  the  rca- 
fons  before  given.  On  the  contrary,  when  the  radicle  is  in  the 
like  fituation,  the  nutritious  juice  penetrating  through  the 
upper  part  more  copio.ufly  than  through  the  under,  there  will 
be  a greater  accretion  of  the  former  than  of  the  latter,  and 
the  radicle  will  therefore  be  bent  downwards  ; and  this  mutual 
curvity  of  the  plume  and  radicle  muft  continue  till  fuch  time 
as  their  Tides  are  noutifhed  alike,  which  cannot  he  till  they  are 
perpendicular. 

1 Of  the  Food  of  Plants. — This  hath  been  fo  fully  difeuffed 
under  the  article  Husbandry,  that  little  remains  to  be  faid 
upon  the  fubjeft  in  this  place.  The  method  of  making 


dephlogifticated  or  vital  air  e’e  novo,  is  nowfo  much  improved, 
that  numberlefs  experiments  may  be  made  with  it  both  on  ani 
mals  and  vegetables.  It  appears,  indeed,  that  thel'e  two  paits. 
of  the  creation  are  a kind  of  counterbalance  to  one  another  ; 
and  the  noxious  parts  or  excrements  of  the  one  prove  lalutaiy 
food  to  the  other.  Thus,  from  the  animal  body  continually 
pafs  otf  certain  effluvia,  which  vitiate  or  ■pbhg'Jlicate  the  air. 
Nothing  can  be  more  prejudicial  to  animal  life  than  an  accu- 
mulation of  thefe  effluvia  : on  the  other  hand,  nothing  is  more 
favourable  to  vegetables  than  thofe  excrementitious  effluvia 
of  animals  ; and-  accordingly  they  greedily  ablbrb  them  from 
the  earth,  or  from  the  air.  With  refpedl  to  the  excrementi- 
tious parts  of  living  vegetables,  the  cafe  is  reverfed.  The  pureft 
air  is  the  common  effluvium  which  pafles  off’ from  vegetables  ; 
and  this,  however  favourable  to  animal  life,  is  by  no  means  fo 
to  vegetable;  whence  we  have  an  additional  proof  of  the  doc- 
trine concerning  the  food  of  plants,  delivered  under  the  article 
Husbandry. 

With  regard  to  the  effefls  of  other  kinds  of  air  on  vegetation, 
a difference  of  fome  conlequence  took  place  between  Dr.  Priefl- 
ley  and  Dr.  Percival.  The  former,  in  the  firfl  volume  01  his 
Experiments  and  Obfervations  on  Air,  had  allerted  that  fixed 
air  is  fatal  to  vegetable  as  well  as  to  animal  life.  This  opinion, 
however,  was  oppoled  by  Dr.  Percival,  and  the  contrary  one 
adopted  by  Dr.  blunter  of  York  in  the  Georgical  Eflays,  vol.  v. 
The  experiments  related  by  thefe  two  gentlemen  would  indeed 
have  been  decifive,  had  they  been  made  with  fnfficient  accuracy. 
That  this  was  the  cafe,  however,  Dr.  Prieftley  denies  ; and  in 
the^d  volume  of  his  Treatife  on  Air  has  fully  dete£led  the  mil- 
takes  in  Dr.  Percival’s  experiments  ; which  proceeded  in  fadt 
from  his  having  ufed,  not  fixed  air,  but  common  air  mixed  with 
a (mail  quantity  of  fixed  air.  His  experiments,  when  repeated 
with  the  pureft  fixed  air,  and  in  the  moft  careful  manner,  were 
always  attended  with  the  fame  effeft,  namely,  the  killing  of 
the  plartt. 

It  had  alfo  been  aiVerted  by  Drs.  Percival  and  Hunter, .that 
water  impregnated  with  fixed  air  was  more  iavourable  to  vege- 
tation than  Ample  water.  This  opinion  was  likewife  examined 
by  Dr.  Prieftley  : however,  his  experiments  were  indecifive, 
but  feern  rather  unfavourable  to  the  ule  ot  fixed  air  than  other- 
wife. 

Another  very  remarkable  fa£l  with  regard  to  the  food  of 
plants  has  been  difcovered  by  Dr.  Prieitley ; namely,  that  fome 
of  them,  fuch  as  the  willow,  eomtrey,  and  duck-weed,  areriou- 
ri filed  by  inflammable  air.  The  firfl,  he  lays,  flourifhes  in  this 
fpecies  of  air  fo  remarkably,  that  “ it  may  be  laid  to  feed  upon 
it  with  great  avidity.  This  procefs  terminates  in  the  change 
of  what  remains  of  the  inflammable  air  into  phlogifticaied  air, 
and  lbmetimes  into  a fpecies  of  air  as  good  as  common  iir,  or 
even  better  ; fo  that  it  mull  be  the  inflammable  priiuflt  in  the 
air  that  the  plant  takes,  converting  it,  no  doubt,  into  its  proper 
nourifhment.” 

What  the  followers  of  Stahl  call  phlogiflicated  air  and  inflam- 
mable air,  arc  fo  clolely  allied  to  each  other,  that  it  is  no  won- 
der they  Ihould  ferve  promifcuoufly  for  the  food  of  plants.  The 
reafon  why  both  are  not  agreeable  to  all  kinds  of  plants,  moll 
probably  is  the  different  quantity  of  phlogifiic  matter  contained 
in  them,  and  the  different  atlion  of  the  latent  fire  they  contain  : 
for  all  plants  do  not  require  an  equal  quantity  of  nourifhment ; 
and  luch  as  require  but  little,  will  be  deflroyed  by  having  t<*u 
much.  The  attion  of  heat  alfo  is  eflentialiy  neerflary  to  vege- 
tation; and  it  is  probable  that  very  much  ol  this  principle  ir  ab* 
lorbed  from  the  air  by  vegetables.  But  if  the  air  by  which  plants 
are  partly  nourifhed  contains  too  much  of  that  principle,  it  is 
very  probable  that  they  may  be  deflroyed  from  this  caufe  as  well 
as  the  other;  and  thus  inflammable  air,  which  contains  a vaft 
quantity  of  that  aitive  principle,  may  deltroy  fuch  plants  a3 

7 


P L A 


PLA 


[ 160  ] 


grow  in  a dry  foil,  (hough  it  preferves  thofe  which  grow  in  a 
wet  one.  See  Vegetation. 

Dijffhninatron  vf  Plants. — So  great  are  t'.-ie  prolific  powers 
of  the  vegetable  kingdom,  that  a fingle  plant  almoft  of  any 
kind,  if  left  to  it  tel  f,  would,  in  a fhort  time,  overrun  the  whole 
world.  Indeed,  fuppoling  the  plant  to  have  been  only  a fingle 
annual,  with  two  feeds,  it  would,  in  20  years,  produce,  more 
thaTi  a million  of  its  own  fpecies  ; what  numbers  then  muft 
have  been  produced  by  a plant  whofe  feeds  are  fo  numerous  as 
many  of  thofe  with  which  we  are  acquainted  ! See  Natural 
Hiftory.  Jn'  that  part  of  our  work  we  have  given  particular 
examples  of  the  very  prolific  nature  of  plants,  which  we  need 
not  repeat  here  ; and  we  have  made  fome  obfiervatioris  on  the 
means  by  which  they  are  carried  to  diftant  places.  This  is  a 
very  curious  matter  of  fad,  and  as  fuch  we  (hall  now  give  a 
fuller  account  of  it. 

If  nature  had  appointed  no  means  for  the  fcattering  of  thefe 
numerous  feeds,  but  allowed  them  to  fall  down  in  the  place 
where  they  grew,  the  young  vegetables  muft  of  necefiity  have 
choked  one  another  as  they  grew  up,  and  not  a fingle  plant 
could  have  arrived  at  perfection.  But  fo  many  ways  are  there 
appointed  for  the  difiemination  of  plants,  that  we  fee  they  not 
only  do  not  hinder  each  others  growth,  but  a fingle  plant  will  in 
a fhort  time  fpread  through  different  countries.  The  molt 
evident  means  for  this  purpofe  are, 

1.  The  force  of  the  air. — That  the  efficacy  of  this  may  be  the 
greater,  nature  has  railed  the  feeds  of  vegetables  upon  (talks,  fo 
that  the  wind  has  thus  an  opportunity  of  acting  upon  them 
with  the  greater  advantage.  The  feed-capfules  alfo  open  at 
the  apex,  left  the  ripe  feeds  (hould  drop  out  without  being 
widely  difperfed  bv  the  wind.  Others  are  furnifhed  with  wings, 
and  a pappous  down,  by  which,  after  they  come  tp  maturity, 
they  are  carried  up  into  the  air,  and  have  been  known  to  fiy 
the  diftance  of  50  miles  : 138  genera  are  found  to  have  winged 
feeds. 

2.  In  fome  plants  the  feed-veflels  open  with  violence  when 
the  feeds  are  ripe,  and  thus  throw  them  to  a confiderable  dif- 
tance; and  vve  have  an  enumeration  of  50  genera  whofe  feeds 
are  thus  difperfed. 

3.  Other  feeds  are  furnifhed  with  hooks,  by  which,  when  ripe, 
they  adhere  to  the  coats  of  animals,  and  are  carried  by  them 
to  their  lodging-places.  Linnaeus  reckons  50  genera  armed  in 
this  manner. 

4.  Many  feeds  are  difperfed  by  means  of  birds  and  other 

animals  ; who  pick  up  the  berries,  and  afterwards  ejedl  the 
feeds  uninjured.  Thus,  the  fox  diflerninates  the  privet,  and 
man  many  fpecies  of  fruit.  The  plants  found  growing  upon 
walls  and  houfes,  on  the  tops  of  high  rocks,  ike.,  are  moftly 
brought  there  by  birds  3 and  it  is  univerlally  known,  that  by 
manuring  a field  with  new  dung,  innumerable  weeds  will 
fpring  up  which  did  not  exift  there  before : 193  fpecies  are 

reckoned  up  which  may  be  diffeminated  in  this  manner. 

(J.  The  growth  of  other  feeds  is  promoted  by  animals  in  a 
different  way.  While  fome  are  eaten,  others  are  fcattered  and 
trodden  into  the  ground  by  them.  The  fquirrel  gnaws  the 
■cones  of  the  pine,  and  many  of  the  feeds  fall  out.  When  the 
lexica  eats  off  their  bark,  almoft  bis  only  food,  many  of  their 
feeds  are  committed  to  the  earth,  or  mixed  in  the  morals  with 
mofs,  where  he  had  retired.  The  glandularis,  when  (lie  hides 
up  her  nuts,  often  forgets  them,  and  they  ftrike  root  The 
fame  is  obfervable  of  the  walnut ; mice  collcbt  and  bury  great 
quantities  of  them;  and  being  afterwards  killed  by  different 
animals,  the  nuts  germinate. 


6.  We  are  aftoniflied  to  find  modes,  fungi,  byffus,  and  mueor, 
growing  every  where  : but  it  is  for  want  of  refie&ing  that  their 
leeds  are  fo  minute  that  they  are  almoft  invifible  to  the  naked 
eye.  They  float  in  the  air  like  atoms,  and  are  dropped  every- 
where, but  grow  only  in  thofe  places  where  there  was  no  vege- 
tation before  ; and  hence  vve  find  the  fame  mofles  in  North 
America  and  in  Europe. 

7.  Seeds  are  alfo  difperfed  by  the  ocean,  and  by  rivers.  “ In 
Lapland  (fays  Linnaeus),  we  fee  the  moft  evident  proofs  how 
far  rivers  contribute  to  depofit  the  feeds  of  plants.  I have  feen 
alpine  plants  growing  upon  their  fliores  frequently  36  miles 
diltant  from  the  alps  ; for,  their  feeds  falling  into  the  rivers,, 
and  being  carried  along  and  left  by  the  ftream,  take  root  there. 
We  may  gather  likewife  from  many  circumftances  how  much 
the  fea  furthers  this  bufinefs. — In  Roflagia,  the  ifland  of  Grse* 
foea,  Oeland,  Gothland,  and  the  (bores  of  Scania,  there  are 
many  foreign  and  German  plants  not  yet  naturalized  in  Swe- 
den. The  centaury  is  a German  plant,  whofe  feeds  being 
carried  by  the  wind  into  the  fea,  the  waves  landed  this  foreigner 
upon  the  coafts  of  Sweden.  I was  aftoniftied  to  fee  the  veronica 
maritima,a  German  plant,  growing  at  Tornea,  which  hitherto 
had  been  found  only  in  Graifoea  ; the  fea  was  the  vehicle  bv 
which  this  plant  was  tranfported  thither  from  Germany  ; or 
potfibly  it  was  brought  from  Germany  to  Grasfcea,  and  from 
thence  to  Tornea.  Many  have  imagined,  but  erroneoufly,  that 
feed  corrupts  in  water,  and  lofes  its  principle  of  vegetation. 
Water  at  the  bottom  of  the  fea  is  feidom  warm  enough  to  de- 
ftroy  feeds  ; we  have  feen  water  cover  the  furface  of  a field  for 
a whole  winter,  while  the  feed  which  it  contained  remained  un- 
hurt, untefs  at  the  beginning  of  fpring  the  waters  were  let  down 
fo  low  by  drains,  that  the  warmth  of  the  fun-beams  reached  to 
the  bottom.  Then  the  feeds  germinate,  hut  prcfently  become 
putrefeent ; fo  that  for  the  reft  of  the  year  the  earth  remains 
naked  and  barren.  Rain  and  fhowers  carry  feeds  into  the  cracks 
of  the  earth,  ftreams,  and  rivers;  which  laft,  conveying  them 
to  a diftance  from  their  native  places,  plant  them  in  a foreign 
foil.” 

8.  Laftly,  fome  feeds  affdl  their  projection  to  a diftance  in  a 
very  furprifing  manner.  The  crupina,  a fpecies  of  centaury,  has 
its  feeds  covered  over  with  ereCt  bridles,  by  whofe  atliffance  it 
creeps  and  moves  about  in  fuch  a manner,  that  it  is  by  no  means 
to  be  kept  in  the  hand.  If  you  confine  one  of  them  between 
the  flocking  and  the  foot,  it  creeps  out  either  at  the  (leeve  or 
neck-band,  travelling  over  the  whole  body.  If  the  bearded  oat, 
after  harveft,  be  left  with  other  grain  in  the  barn,  it  extricates 
itfelf  from  the  glume;  nor  does  it  flop  in  its  progrefs  till  it  gets 
to  the  walls  of  the  building.  Hence,  fays  Linnaeus,  the  Dale- 
carlian,  after  he  has  cut  and  carried  it  into  the  barn,  in  a few 
days  finds  all  the  glumes  empty,  and  the  oats  leparatefrom  them  ; 
for  every  oat  has  a Ipiral  arifta  or  beard  annexed  to  it,  which  is 
contradled  in  wet,  and  extended-in  dry  weather,.  When  the 
fpiral  is  contracted,  it  drags  the  oat  along  with  it  : the  arifta 
being  bearded  with  minute  hairs  pointing  downward,  the  grain 
nccefl’arily  follows  it;  but  when  it  expands  again,  the  oat  does 
not  go  back  to  its  former  place,  the  roughnels  of  the  beard  the 
contrary  way  preventing  its  return.  If  you  take  the  feeds  of  equi- 
fetum.  or  fern,  thefe  being  laid  upon  paper,  and  viewed!  in  a mi- 
crofcope,  will  be  feen  to  leap  over  any  obftacle  as  if  they  had 
feet ; by  which  they  are  feparated  and  difperfed  one  from  an- 
other; fo  that  a perlon  ignorant  of  this  property  would  pro- 
nounce thele  leeds  to  be  fo  many  mites  or  (mail  inleds. 

We  cannot  finifti  this  article  without  remarking,  that  many 
ingenious  men*  believe  that  plants  have  a power  of  perception. 


Tte  ingenious  Dr.  Bell  held  this  opinion,  as  appears  from  the  dole  of  his  Thefts  dc  PbvJ'mlogia  Planter u/n,  which  was 
pmbliftied  at  Edinburgh,  June  1777,  and  a tranllation  of  which  by  Dr.  Currie  we  find  in  the  leeoud  volume  of  the  Manchefter 
'ixaufadions,  where  our  readers  will  alio  find  memoirs  oi  us  author.  Dr.  Currie  informs  us,  that  Dr  Hope,  the  late  excellent 
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Of  this  opinion  we  dial!  now  give  an  account  from  the  fecond 
volume  of  the  Manchefter  Tranla£tions,  where  we  find  fome  [pe- 
culations on  the  perceptive  power  of  vegetables  by  Dr.  Percival , 
who  attempts  to  fhow,  by  the  feveral  analogies  of  organization, 
life,  inltintt,  fpontaneity,  and  felf-motion,  that  plants,  like  ani- 
mals, are  endued  both  with  the  powers  of  perception  and  enjoy- 
ment. The  attempt  is  ingenious,  and  is  ingeniously  fupported, 
but  in  our  opinion  fails  to  convince.  That  there  is  an  analogy 
between  animals  and  vegetables  is  certain  ; but  we  cannot  from 
thence  conclude  that  they  either  perceive  or  enjoy.  Botanifls 
have,  it  is  true,  derived  from  anatomy  and  phjfoloty,  almolt  all 
the  terms  employed  in  the  defeription  of  plants.  But  we  cannot 
from  thence  conclude,  that  their  organization,  though  it  bears 
an  analogy  to  that  of  animals,  is  the  lign  of  a living  principle , 
if  to  this  principle  we  annex,  the  idea  of  perception.  Yet  fo  fully 
is  our  author  convinced  of  the  truth  of  it,  that  he  does  not  think 
it  extravagant  to  fuppofe,  that,  in  lome  future  period,  percep- 
tivity' may  be  dilcovtred  to  extend  even  beyond  the  limits  now 
afiigned  to  vegetable  life.  Corallines,  madrepores,  millepores, 
and  fpunges,  were  formerly  confidered  as  tollil  bodies  : but  the 
experiments  of  count  Marfigli  evinced,  that  they  are  endued 
with  life,  and  led  hitn  to  dais  them  with  the  maritime  plants. 
And  the  obf’ervations  of  Ellis,  Jullieu,  and  Peyl'onel,  have  fince 
railed  them  to  the  rank  of  animals.  The  detection  of  error 
in  long-dlabli died  opinions  concerning  one  branch  of  natural 
knowledge,  jultities  the  fufpicion  of  its  exitlence  in  others  which 
are  nearly  allied  to  it.  And  it  will  appear  from  the  profecu- 
tion  of  our  inquiry  into  the  inftin&ss,  fpontaneity,  and  felf- 
moving  power  of  vegetables,  that  the  fufpicion  is  not  without 
foundation. 

He  then  goes  on  to  draw  a comparifon  between  the  inftintls 
of  animals  and  thole  of  vegetables  : the  calf,  as  foon  as  it  comes 
into  the  world,  applies  to  the  teats  of  the  cow  ; and  the  duck- 
ling, though  hatched  under  a hen,  runs  to  the  water. 

“ Inftinfts  analogous  to  thefe  (fays  our  author)  operate 
with  equal  energy  on  the  vegetable  tribe.  A feed  contains  a 
germ,  or  plant  in  miniature,  and  a radicle,  or  little  root,  intended 
by  nature  to  fupply  it  with  nourifhment.  If  the  feed  be  fown 
in  an  inverted  pofition,  ftill  each  part  purfucs  its  proper  direc- 
tion. The  plunuila  turns  upward,  and  the  radicle  flrikes  down- 
ward into  the  ground.  A hop-plant,  turning  round  a pole, 
follows  the  courfe  of  the  fun,  from  fouth  to  welt,  and  foon  dies 
when  forced  into  an  oppofite  line  of  motion  : but  remove  the 
obflacle,  and  the  plant  will  quickly  return  to  its  ordinary  peti- 
tion. The  branches  of  a honey fuck  le  fhoot  out  longitudi- 
nally, till  they  become  unable  to  bear  their  own  weight ; and 


then  ftrengthen  themfelves,  by  changing  their  form  into  a 'fpi- 
ral  : when  they  meet  with  other  living  branches,  of  the  fame 
kind,  they  eoalefce,  for  mutual  l'upport,  and  one  fpiral  turns  to 
the  right  and  the  other  to  the  left  ; thus  feeking,  by  an  inftinc- 
tivc  impulle,  fome  body  on  which  to  climb,  and  increafing  the 
probability  of  finding  one  by  the  diverfity  of  their  courfe  : for, 
if  the  auxiliary  branch  be  dead,  the  other  uniformly  winds  it- 
felf  round  from  the  right  to  the  left. 

Thefe  examples  of  the  inftinftive  economy  of  vegetables 
have  been  purpofeiy  taken  from  fubjefts  familiar  to  our  daily 
obfervation.  But  the  plants  of  warmer  climates,  were  we 
funiciently  acquainted  with  them,  would  probably  furnifh  better 
iiluftrations  of  this  acknowledged  power  of  animality  : and  1 
lBa.ll  briefly  recite  the  hiltory,  of  a very  curious  exotic,  which 
has  been  delivered  to  us  from  good  authority,  and  confirmed 
by  the  obfervations  of  feveral  European  botanifls.” 

The  Doftor  then  goes  on  to  give  a defeription  of  the  dioneea 
myfeipula  *,  and  concludes*  that  if  in  what  he  has  adduced 
he  has  fu milked  any  prefumptive  proof  of  the  inflinttive  power 
of  vegetables,  it  will  necetlarily  follow  that  they  are  endued  with 
fome  degree  of  fpontaneity.  More  fully  to  evince  this,  how- 
ever, the  Doctor  points  out  a few  of  thofe  phenomena  in  the. 
vegetable  kingdom  which  feem  to  indicate  fpontaneity.  “ Se- 
veral years  ago  (fays  he),  wniltt  engaged  in  a courfe  of  experi- 
ments to  afeertain  the  influence  of  fixed  air  on  vegetation,  the 
following  faft  repeatedly  occurred  to  me  : A (prig  of  mint,  fufi- 
pended  by  the  root,  with  the  head  downwards,  in  the  middle 
glafs  vetlel  of  Dr.  Nooth’s  machine,  continued  to  thrive  vigo- 
roufly,  without  anv  other  pabulum  than  what  was  fupplied  by 
the  llream  of  mephitic  gas  to  which  it  was  exnofed.  In  24 
hours  the  Item  formed  into  a curve,  the  head  became  ereft,  and 
gradually  afeended  towards  the  mouth  of  the  vetfel  j thus  pro- 
ducing, by  fucceffive  efforts,  a new  and  unufual  configuration 
of  its  parts.  Such  exertions  in  the  fprig  of  mint,  to  reftify  its 
inverted  pofition,  and  to  remove  from  a foreign  to  its  natural 
element,  feems  to  evince  a volition  to  avoid  what  was  evil,  and 
to  recover  what  had  been  experienced  to  be  good.  If  a plant, 
in  a garden -pot,  be  placed  in  a room  which  has  no  light  except 
from  a hole  in  the  wall,  it  will  fhoot  towards  the  hole,  pafs 
through  it  into  the  open  air,  and  then  vegetate  upwards  in  its 
proper  direction.  Lord  Karnes  relates,  that,  ‘ amongft  the 
ruins  of  New  Abbey,  formerly  a taonaiiery  in  Galloway,  there 
grows  on  the  top  of  a wall  a plane-tree,  20  feet  high.  Straight- 
ened for  nourifhment  in  that  barren  fituatiou,  it  leveral  years 
ago  direded  roots  down  the  fide  of  the  wall  till  they  reached 
the  ground  ten  feet  below  : and  now  the  nourifhment  it  afforded 


profelfor  of  botany  in  Edinburgh,  in  his  courfe  of  lectures,  ufed  to  1 peak  of  Dr.  Del i with  the  highelt  elleem  5 but  did  not  ap- 
prove of  the  idea  which  he  entertained  refpeding  the  feeling  or  perception  or  plants. 

* Dr.  Watfon,  the  prefent  bifhop  of  Landatf,  who  has  efpoufed  the  fame  fide  of  the  queflion  with  Dr.  Percival  (lee  the  5th 
vol.  of  his  Chemical  EJJizys ),  realons  thus  on  the  motions  of  vegetables  : “ AN  hatever  can  produce  any  etle£t  (lays  he)  upon  an 
animal  organ,  as  the  impact  of  external  bodies,  heat  and  cold,  the  vapour  of  burning  fulphur,  of  volatile  alkali,  want  of  air, 
he.  are  found  to  ait  aifo  upon  the  plants  called  fenfitive.  But  not  to  infill  upon  any  more  inltances,  the  mufcular  motions  of 
the  dionaia  mufcipula,  lately  brought  into  Europe  from  America,  feem  far  iuperior  in  quicknefs  to  thofe  of  a variety  of  animals. 
Now,  to  refer  the  mufcular  motions  of  fhell-fiih  and  zoophytes  to  an  internal  principle  of  volition,  to  make  them  indicative  of 
the  perceptivity  of  the  being,  and  to  attribute  the  more  notable  ones  of  vegetables  to  certain  mechanical  dilatations  and  con- 
tractions of  parts  occaftoned  by  external  impulfe,  is  to  err  ngainft  that  rule  of  philolophizing  which  afligns  the  lame  caules 
for  effects  of  the  fame  kind.  The  motions  in  both  cafes  are  equally  accommodated  to  the  prefervation  of  the  being  to  which 
they  belong,  arc  equally  diflindt  and  uniform,  and  fliould  be  equally-derived  from  mechanilm,  or  equally  admitted  as  criterions 
of  perception. 

“ I am  fenfible  that  thele  and  other  fimilar  motions  of  vegetables  may  by  fome  be  confidered  ns  analogous  to  the  automatic 
or  involuntary  motions  of  animals  ; but  as  it  is  not  yet  determined  amouglt  the  phyfiologitts,  whether  the  motion  of  the  heart, 
the  periflaltic  motion  of  the  bowels,  the  contradtions  obfervable  upon  external  impulfe  in  the  mutcles  of  animals  deprived  of 
their  heads  and  hearts,  be  attributable  to  an  irritability  unaccompanied  with  perceptivity,  or  to  an  unealy  lenfation,  there  teems 
to  be  no  rcafon  for  entering  into  fo  obfeure  a difquilition  ; efpecially  fince  irritability,  it  admitted  as  the  caule  of  the  motions 
ot  vegetables,  mult  a fortiori  be  admitted  as  thecaul'e  of  the  lcfs  exquifite  and  dilcernible  motions  ot  beings  univerlally  retcued 


to  the  animal  kingdom.’’ 
Vol.  VIII.  * 
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to  thefe  roots,  during  the  time  of  defcending,  is  amply  repaid ; 
having  every  year  fmce  that  time  made  vigorous  {hoots.  From 
the  top  of  the  wall  to  the  furface  of  the  earth,  thefe  roots  have 
not  thrown  out  a Ample  fibre,  but  are  npw  united  into  a pretty 
thick  hard  root. 

“ The  regular  movements  by  which  the  fun-flower  prelents 
its  fplendid  difk  to  the  fun  have  been  known  to  naturalitis,  and 
celebrated  by  poets,  both  of  ancient  and  modern  times.  Ovid 
founds  upon  ic  a beautiful  l'tory  ; and  Thomlon  detcribes  it  as 
an  attachment  of  love  to  the  celetlial  luminary. 

‘ But  one,  the  lofty  follower  of  the  fun, 

‘ Sad  when  he  fets,  fliuts  np  her  yellow  leaves, 

« Drooping  all  night  ; and  when  he  warm  returns, 

* Points  her  enamour’d  bofom  to  his  ray.’ 

Sum m EH,  line  216. 

Dr.  Percival  next  touches  on  motion  ; he  mentions  corallines, 
fea-pens,  oyfters,  CSV.  as  endued  with  the  power  of  motion  in 
a very  fmall  degree,  and  then  he  fpcaks  in  the  following  man- 
ner : “ Mr.  Miller  (fays  he),  in  his  late  account  of  the  iflnrsd 
of  Sumatra,  mentions  a fpccies  of  coral,  which  the  inhabitants 
have  miftaken  for  a plant,  and  have  denominated  it  lalan-cout, 
or  fea-grai's  It  is  found  in  iliallow  bays,  where  it  appears  like 
a ftraight  flick,  but  when  touched  withdraws  itfelf  into  the 
fand.  Now,  if  felf-moving  faculties  like  thefe  indicate  anima- 
lity', can  loch  a diflinftion  be  denied  to  vegetables  poflefled  of 
them  in  an  equal  or  fuperior  degree  ? The  water-lily,  be  the 
pond  deep  or  (hallow  in  which  it  grows,  puflies  up  its  flower- 
tlems  till  they  reach  the  open  air,  that  the  farina  fecundans 
may  perform  without  injury  its  proper  office.  About  fewn  in 
the  morning  the  ftalk  eredts  itfelf,  and  the  flowers  rife  above 
the  furface  of  the  water  : in  this  Hate  they  continue  till  four  in 
the  afternoon,  when  the  ftalk  becomes  relaxed,  and  the  flowers 
fink  and  clofe.  The  motions  of  the  fenfitive  plant  have  been 
long  noticed  with  admiration,  as  exhibiting  the  molt  obvious 
figns  of  perceptivity.  And  if  we  admit  fuch  motions  as  cri- 
teria of  a like  power  in  other  beings,  to  attribute  them  in  this 
inftance  to  mere  mechanifm,  adluated  folely  by  external  impulfe, 
is  to  deviate  from  the  founded:  rule  of  phfiofophizing,  which 
diredts  us  not  to  multiply  caufes  when  the  efl’edts  appear  to  be 
the  fame.  Neither  will  the  laws  of  electricity  better  folve  the 
phenomena  of  this  animated  vegetable  : for  its  leaves  are 
equally  affedled  by  the  contadf  of  eledtric  and  non-eledlric 
todies;  (how  no  change  in  their  fenfibility  whether  the  atmo- 
fphere  be  dry  or  moift  ; and  inftanlly  clofe  when  the  vapour  of 
volatile  alkali  or  the  fumes  of  burning  l'ulphur  are  applied  to 
them.  The  powers  of  chemical  ltimuli  to  produce  contractions 
in  the  fibres  of  this  plant  may  perhaps  lead  fome  philofophers 
to  refer  them  to  the  vis  infita,  or  irritability,  which  they  afiign 
to  certain  parts  of  organized  matter,  totally  diflindt  from, 
and  independent  of,  any  fentient  energy.  But  the  hypothefis 
is  evidently  a folecifm,  and  refutes  itfelf.  For  the  prefence  of 
irritability  can  only  be  proved  by  the  experience  of  irritations, 
and  the  idea  of  irritation  involves  in  it  that  of  feeling. 

“ But  there  is  a fpecies  of  the  order  of  decandria,  which 
conftantly  and  uniformly  exerls  a felf-moving  power,  unin- 
fluenced either  by  chemical  ltimuli,  or  by  any  external  impulfe 
whatfoever.  This  curious  ftmib,  which  was  unknown  to  Lin- 
naeus, is  a native  of  the  Eaft  Indies,  but  has  been  cultivated  in 


feveral  botanical  gardens  here.  I had  an  opportunity  of  ex* 
amining  it  in  the  collection  of  the  late  Dr.  Brown.  See  He- 
dysarum.  I cannot  better  comment  on  this  wonderful  degree 
of  vegetable  animation  than  in  the  words  of  Cicero  : Ivanimuin 
ejl  ovule,  quod  pulfu  agilatur  externa ; quod  autem  cjl  animal , id 
mo tu  ciclur  interiors  et  Juo, 

“ I have  thus  attempted,  with  the  brevity  prefcribed  by  the 
laws  of  this  lociety,  to  extend  our  views  of  animated  nature  ; 
to  gratify  the  mind  with  the  contemplation  of  multiplied  ac- 
ceflions  to  the  general  aggregate  of  felicity  ; and  to  exalt  our 
conceptions  of  the  wifdom,  power  and  beneficence  of  God.  In 
an  undertaking  never  yet  accompliflied,  dilappointment  can  be 
no  dilgrace  : in  one  directed  to  (uch  noble  objeCts,  the  motives 
are  a juftification,  independently  of  luccefs.  Truth,  indeed, 
obliges  me  to  acknowledge,  that  I review  my  (peculations  with 
much  diffidence  ; and  that  I dare  riot  p re  lume  to  cxpeCt  they 
will  produce  any  permanent  conviction  in  others,  becaufe  I. ex- 
perience an  inftability  of  opinion  in  myfelf.  For,  to  ufe  the 
language  of  Tully,  Nefcio  quomodo,  dum  lego,  ajjaitior ; cum 
pofui  lib  rum,  afjaijio  omjiis  ilia  elabiiur.  But  this  fccpticifm  is 
perhaps  to  be  alcribed  to  the  influence  of  habitual  preconcep- 
tions, rather  than  to  a deficiency  ot  reafonable  proof.  For,  be- 
tides the  various  arguments  which  have  been  advanced  in  favour 
of  vegetable  perceptivity,  it  may  be  further  urged,  that  the 
hypothefis  recommends  itfelf  by  its  confonance  to  thole  higher 
analogies  of  nature,  which  lead  us  to  conclude,  that  the  greateft 
poffible  lum  of  happinefs  exifls  in  the  univerfe.  The  bottom 
of  the  oceftn  is  overl'pread  with  plants  of  the  moft  luxuriant 
magnitude.  Immenfe  regions  of  the  earth  are  covered  with 
perennial  forefts.  Nor  are  the  Alps,  or  the  Andes,  deftitutc 
of  herbage,  though  buried  in  deeps  of  fnow.  And  can  it  be 
imagined  that  fuch  profufion  of  life  fubfills  without  the  leafl 
lenlation  or  enjoyment-?  Let  us  rather,  with  humble  reverence, 
fuppofe,  that  vegetables  participate,  in  fome  low  degree,  of  the 
common  allotment  of  vitality  3 and  that  our  great  Creator  hath 
apportioned  good  to  all  living  things,  ‘ in  number,  weight,  and 
mealure.’  See  Sensitive  Plant,  Mimosa,  Dionjea  Mufcipuia, 
Vegetable  Motion,  &c. 

To  thefe  ingenious  and  fpirited  obfervations  we  fliall  fubjoin 
nothing  of  our  own,  but  leave  our  readers  to  determine  for 
themfelves  *.  Speculations  of  this  kind,  when  carried  on  by 
lober  men,  will  never  be  productive  of  bad  confequences  ; but 
by  the  fubtle  fceptic,  or  the  more  unwary  inquirer,  they  may 
be  made  the  engine  of  very  dangerous  errors.  By  this  we  do 
not  mean  to  infinuate  that  the  fpirit  of  inquiry  fliould  he  l'up- 
prefied,  becaufe  that  fpirit,  in  the  hands  of  weak  or  of  wicked 
men,  may  be  abufed.  By  thofe,  however,  who  know  the  bad 
confequences  that  may  be  drawn,  and  indeed  that  have  been 
drawn,  from  the  opinions  we  have  now  given  an  account  of,  our 
caution  will  not  be  deemed  impertinent.  See  Physiology/»<7^?jW. 

Plants  growing  on  Animals.  See  Insects  giving  root  to 
Plants. 

Sexes  c/'Plants.  See  Sexts  and  Botany; 

Colours  of  Plants.  See  Colour  of  Plants. 

Colours  extruded  from  Plants.  See  Colour -making. 

Method  of  Drying  and  Preferving  Plants  for  Botavifts. — 
Many  methods  have  been  deviled  for  the  prefervation  of  plants 
we  fliall  relate  only  thofe  that  have  been  found  molt  fuccefsful. 

Firfl  prepare  a prefs,  which  a workman  will  make  by  the 


* In  the  2d  volume  of  Tranfattions  of  the  Linnaan  Society,  we  find  Dr.  Percival’s  reafoning  very  ably  combated,  as  far  as  he 
draws  his  confequences  from  the  external  motions  of  plants  ; where  it  is  argued,  that  thel'e  motions,  though  in  fome  refpeCts 
fimilar  to  thofe  of  animals,  can  and  ought  to  be  explained  without  concluding  that  they  are  endowed  either  with  perception  or 
volition.  Mr.  Townfon  concludes  his  paper  in  thefe  words  : “ When  all  is  conlidered  (fays  he),  I think-  we  fliall  place  this 
opinion  amongft  the  many  ingenious  flights  of  the  imagination,  and  foberly  follow  that  blind  impulle  which  leads  us  naturally  to 
give  fenfation  and  perceptivity  to  animal  life,  and  to  deny  it  to  vegetables  3 and  fo  flill  fay  with  Ariflotle,  and  our  great  matter 
Linnaeus,  Vegetabilia  orefeunt  & vivunt  3 animalia  crefeunt , vivunt , iff  fentiuni." 
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following  directions  : Take  two  planks  of  a wood  not  liable  to 
warp.  The  planks  mult  be  two  inches  thick,  18  inches  long, 
and  12  inches  broad.  Get  four  male  and  four  female  fcrews, 
fuch  as  are  commonly  ufed  for  fecuring  falh-windows.  Let  the 
four  female  fcrews  be  let  into  the  four  corners  of  one  of  the 
planks,  and  correfpond’mg  holes  made  through  the  four  corners 
of  the  other  plank  for  the  male  fcrews  to  pals  through,  fo  as  to- 
allow  the  two  planks  to  be  fcrewed  tightly  together.  It  will 
not  be  amils  to  face  the  bearing  of  the  male  fcrews  upon  the 
wood  wilh  iron  plates  ; and  if  the  iron  plates  went  acrofs  from 
corner  to  corner  of  the  wood,  it  would  be  a good  fecurity  againft 
the  warping. 

Secondly,  get  half  a dozen  quires  of  large  foft  fpongy  paper 
(t'uch  as  the  liationers  call  blojfom  blotting  paper  is  the  belt),  and 
a few  tlieets  of  ftrong  patieboard, 

. The  plants  you  with  to  prelerve  fliotild  be  gathered  in  a dry 
day,  after  the  fun  hath  exhaled  the  dew;  taking  particular  care 
to  colled  them  in  that  l'tate  wherein  their  generic  and  fpecific 
characters  are  molt  confpicuous.  Carry  them  home  in  a tin- 
box  ntne  inches  long,  four  inches  and  a half  wide,  and  one 
inch  and  ahalf  deep.  Get  the  box  made  of  the  thinned  tinned  iron 
that  can  be  procured;  and  let  the  lid  open  upon  hinges.  If 
any  thing  happens  to  prevent  the  immediate  ufe  of  the  fpeci- 
mens  you  have  colle<5ted,  they  will  be  kept  frefli  two  or  three 
days  in  this  box  much  better  than  by  piftting  them  in  water. 
When  you  are  going  to  prelerve  them,  luder  them  to  lie  upon  a 
table  until  they  become  limber  ; and  then  they  (hould  be  laid 
upon  a palteboard,  as  much  as  poffible  in  their  natural  form, 
blit  at  the  fame  time  with  a particular  view  to  their  generic  and 
fpecific  characters.  For  this  purpofe  it  will  be  advilable  to  fe- 
parate  one  of  the  flowers,  and  to  difplay  the  generic  character. 
If  the  fpecific  character  depends  upon  the  dower  or  upon  the 
root,  a particular  difplay  of  that  will  be  likewife  neceffary. 
When  the  plant  is  thus  difpofed  upon  the  padeboard,  cover  it 
with  eight  or  ten  layers  of  fpongy  paper,  and  put  it  into  the 
prefs.  Exert  only  a fmall  degree  of  preiTure  for  the  firft  two 
or  three  days  ; then  examine  it,  unfold  any  unnatural  plaits, 
reCIify  any  midakes,  and,  after  putting  frefh  -paper  over  it, 
ferew  the  prefs  harder.  In  about  three  days  more  ieparate  the 
plant  from  the  padeboard,  if  it  is  fufficiently  firm  to  allow  of  a 
change  of  place  ; put  it  upon  a frefh  padeboard,  and,  covering 
it  with  frefh  bloifom-paper,  let  it  remain  in  the  prefs  a few  days 
longer.  The  prefs  ffiouid  liand  in  the  fun-ffiine,  or  within  the 
influence  of  afire. 

When  it  is  peffettly  dry,  the  ufual  method  is  to  faden  it  down, 
with  pafite  or  gum-water,  on  the  right-hand  inner  page  of  a 
ffieet  of  large  drong  writing-paper.  It  requires  fome  dexterity 
to  glue  the  plant  neatly  down,  fo  that  none  of  the  gum  or  pade 
may  appear  to  defile  the  paper.  Prefs  it  gently  again  for  a day 
or  two,  with  a half  ffieet  ot  blodbm-pape.r  betwixt  the  folds  of 
the  writing-paper.  When  it  is  quite  dry,  write  upon  the  '.eft- 
hand  inner  page  of  the  paper  the  name  of  the  plant;  the  (pecific 
character;  the  place  where  and  the  time  when  it  was  found  ; and 
any  other  remarks  you  may  think  proper.  Upon  the  back  of 
the  fame  page,  near  the  fold  of  the  paper,  write  the  name  of 
the  plant,  and  then  place  it  in  your  cabinet.  A final  1 quantity 
of  finely  powdered  arfenic,  or  corrofive  fublimate,  is  ulually 
mixed  with  the  pade  or  gum-water,  to  prevent  the  devadations 
of  infeCts;  but  the  feeds  of  tlaves-acre  finely  powdered  will  an- 
fwer  the  fame  purpofe,  without  being  liable  to  corrode  or  to 
change  the  colour  of  the  more  delicate  plants.  Some  people  put 
the  dried  plants  into  the  fheets  of  writing-paper,  without  fatten- 
ing them  down  at  all  ; and  others  only  fallen  them  by  means  of 
fmall  (lips  of  paper,  palled  acrofs  the  Item  or  branches.  Where 
the  fpecies  of  any  genus  are  numerous,  and  the  fpecimens  are 
fmall,  feveral  of  them  may  be  put  into  one  ffieet  of  paper, 
i Another  more  expeditious  method  is  to  take  the  plants  out  of 
6 


the  prefs  after  the  fird  or  fecond  day  ; let  them  remain  upon  the 
padeboard ; cover  them  with  five  or  fix  leaves  of  bloffom  paper, 
and  iron  them  with  a hot  fmoothing-iron  until  they  are  perfectly 
dry.  If  the  iron  is  too  hot,  it  will  change  the  colours;  but  fome 
people,  taught  by  long  praCtice,  will  fucceed  very  happily.  This 
is  quite  the  bed  method  to  treat  the  orchis  and  other  llimy  mu- 
cilaginous plants. 

Another  method  is,  to  take  the  plants  when  frefh  gathered, 
and,  indead  of  putting  them  into  the  prefs,  immediately  to  fatten 
them  down  to  the  paper  with  drong  gum  water  : then  dip  a 
camel-hair  pencil  into  fpirit-varnifh,  and  varnidi  the  whole  fur- 
face  of  the  plant  two  or  three  times  over.  This  method  fucceeds 
very  well  with  plants  that  are  readily  laid  Hat,  and  it  preferves 
their  colours  batter  than  any  other  The  fpirit-varniffi  is  made 
thus.  To  a quart  of  highly  rectified  fuirit  of  wine  put  five 
ounces  of  gum  fandarach  ; two  ounces  of  madich  in  drops;  one 
ounce  of  pale  gum  elemi,  svnd  one  ounce  of  oil  of  fpike- lavender. 
Let  it  dand  in  a warm  place,  and  {hake  it  frequently  to  expe- 
dite the  folution  of  the  gums. 

Where  no  better  convenience  onn  be  had,  the  fpecimens  may 
be  difpofed  fydematically  in  a large  folio  book  ; but  a- vegetable 
cabinet  is  upon  all  accounts  more  eligible.  In  plate  3.  there  is  a 
feCtion  of  a cabinet,  in  the  true  proportions  it  ought  to  be  made, 
for  containing  a complete  collection  of  Britifb  plants.  By  the 
affiftance  of  this  drawing,  and  theadjoininglcale,  a workman  will 
readily  make  one.  The  drawers  mud  have  backs  and  fides,  but 
no  other  front  than  a fmall  ledge.  Each  drawer  will  be  T4.* 
inches  wide,  and  ;o  inches  from  the  back  to  the  front,  after  al- 
lowing half  an  inch  lor  the  thieknefs  of  the  two  fides,  and  a 
quarter  of  an  inch  for  the  thieknefs  of  the  back.  The  fides  of 
the  drawers,  in  the  part  next  the  front,  mud  be  doped  off  in  a 
ferpentine  line,  fomethiag  like  what  the  workmen  call  an  ogee.. 
The  bottoms  of  the  drawers  mud  be  made  to  Hide  in  grooves  cut 
in  the  uprights,  fo  that  no  fpace  may  be  lod  betwixt  drawer  and 
drawer.  After  allowing  a quarter  of  an  inch  for  the  thieknefs  of 
the  bottom  of  each  drawer,  the  clear  perpendicular  fpace  in  each, 
mud  be  as  in  the  following  table: 

I.  Two  tenths  of  an  inch.  X1Y.  Three  inches  and  eight 

II.  One  inch  and  two-tenths.  tenths. 

I II.  Four  inches  and  fix  tenths.  XV.  Three  inches  and  four 

IV.  Two  inches  and  three  tenths. 

tenths.  XVI.  One  inch  and  three 

V.  Seven  inches  and  eight  tenths. 

tenths.  XVII.  Two  inches  and  eight 

'VI.  Two  inches  and  two  tenths. 

tenths.  XVIII.  Six  tenths  of  an  inch. 

VII.  Two  tenths  of  an  inch.  XIX.  Ten  inches. 

VIII.  One  inch  and  four  XX.  One  inch  and  nine 

tenths.  tenths. 

IX.  Two  tenths  of  an  inch.  XXI.  Four  inches  and  four 

X.  Two  inches  and  eight  tenths. 

tenths.  XXII.  Two  inches  and  fix 

XI.  One  inch  and  two  tenths.  tenths. 

XII.  Three  inches  and  five  XXIII.  One  inch  and  two 

tenths.  tenths. 

XIII.  Two  inches  and  four  XXIV.  Seventeen  inches, 
tenths. 

This  cabinet  ffiwts  up  with  two  doors  in  front  ; and  the  whole 
may  finnd  upon  a hale,  containing  a few  drawers  for  the  recep- 
tion of  duplicates  and  papers. 

FoJJil  Plants.  Many  fpecies  of  tender  and  herbaceous  plants 
are  found  at  this  day,  in  great  abundance,  buried  at  conliderable 
depths  in  the  earth,  and  converted,  as  it  were,  into  the  nature  oi 
the  matter  they  lie  among;  foil'd  wood  is  often  found  very 
little  altered,  and  often  impregnated  with  fubllances  of  almoft  all 
the  different  fulfil  kinds,  and  lodged  in  all  the  feveral  li rat  a 
lometiines  firmly  imbedded  in  hard  matter,  fometimes  loole. 
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but  this  is  bv  no  means  the  cafe  with  the  tenderer  and  more  de- 
licate fubjedts  of  the  vegetable  world.  Thefe  are  ulually  im- 
meried  either  in  a blackilh  llaty  fnbftance,  found  lying  over  the 
ftrata  of  coat,  el le  in  loole  nodules  of  ferruginous  matter  of  a 
pebble-like  form,  and  they  are  always  altered  into  the  nature  of 
the  (ubllance  thev  lie  among : what  we  meet  with  of  thele  are 
principally  of  the  fern  kind  ; and  what  is  very  lingular,  though 
a very  certain  truth,  is,  that  thefe  are  principally  the  ferns  of 
American  growth,  not  thole  ot  our  own  climate.  Ihe  motifie- 
qmnt  foihl  plants  are  the  polypody,  fpleenwort,  ofmund,  tri- 
chumsnes,  and  the  Ieveral  larger  and  fmaller  terns ; but  betides 
thele  there  are  alfo  found  pieces  of  the  equifetum  or  horle-tail, 
and  joints  of  the  debated  plants,  as  the  clivers,  madder,  and  the 
like;  and  thefe  have  been  too  often  miiiaken  for  flowers  : lome- 
times  there  are  alio  found  complete  grades,  or  parts  ot  them,  as 
alfo  reeds,  and  other  watery  plants  ; lometitnes  the  ears  ot  corn, 
and  not  unfrequently  the  twigs  or  bark,  and  imprelhons  of  the 
bark,  and  fruit  of  the  p;ne  or  fir  kind,  which  have  been,  from 
their  lcaly  appearance,  miiiaken  for  the  Ikins  of  fillies ; and 
fometimes,  but  that  very  rarely,  we  meet  with  modes  and  lea- 
plants. 

Many  of  the  ferns  not  unfrequently  found,  are  of  very  fingular 
kinds,  and  lome  lpecies  yet  unknown  to  11s ; and  ihe  leaves  of 
iome  appear  let  at  regular  diftances,  with  round  protuberances 
■and  cavities.  The  {tones  which  contain  thele  plants  t plit  readily, 
and  arc  often  found  to  contain,  on  one  fide,  the  imprcllion  of  the 
plant,  and  on  the  other  the  prominent  plan t itlelt : and,  betide 
all  that  have  been  mentioned,  there  have  been  frequently  fup- 
pofed  to  have  been  found  with  us  ears  of  common  wheat,  and  of 
Ihe  maize  or  Indian  corn;  the  firft  being  in  reality  no  other 
than  the  common  endmotl  branches  of  the  firs,  and  the  other  the 
thicker  boughs  of  various  lpecies  of  that  and  ot  the  pine  kind, 
with  their  leaves  fallen  otf:  lueh  branches  in  fucK  a date  cannot 
but  afford  many  irregular  tubercles  and  papilla:,  and,  in  lome 
fpecies,  fuch  as  are  more  regularly  dilpoied. 

Thefe  are  the  kinds  molt  obvious  in  England  ; and  thefe  are 
cither  immerfed  in  the  llaty  (tone  which  conftitutes  whole  ftrata, 
cr  in  flatted  nodules,  ulually  of  about  three  inches  broad,  which 
readily  fplit  into  two  pieces  on  being  {truck. 

They  arc  mott  common  in  Kent,  on  coal-pits  near  Newcaftle, 
and  the  forett  of  Dean  in  Gloucefferffiire  ; but  are  more  or  lefs 
found  about  almnft  all  our  coal-pits,  and  many  of  our  iron-mines. 
Though  thefe  teem  the  only  fpecies  of  plants  found  with  us,  yet 
in  Germany  there  are  many  others,  and  thofe  found  indifferent 
lubdances.  A whitifli  done,  a little  harder  than  chalk,  fre- 
quently contains  them  : they  are  found  alfo  often  in  a grey  llaty 
done  of  a firmer  texture,  not  unfrequently  in  a blackilh  one, 
and  at  times  in  many  others.  Nor  are  the  bodies  themfelves  lefs 
various  here  than  the  matter  in  which  they  are  contained  : the 
leaves  of  trees  are  found  in  great  abundance,  among  which  thofe 
of  the  willow,  poplar,  whitethorn,  and  pear  trees,  are  the  molt 
common  fmall  branches  of  box,  leaves  of  the  olive-tree,  and 
dalks  of  garden  thyme,  are  alfo  found  there  ; and  fometimes 
cars  of  the  various  fpecies  of  corn,  and  the  larger  as  well  as  the 
lmaller  modes  in  great  abundance. 

Thele  feem  the  tender  vegetables,  or  herbaceous  plants,  cer- 
tainly found  thus  immerfed  in  hard  ftone,  and  buried  at  great 
depths  in  the  earth  : others  of  many  kinds  tlnjnanre  alfo  named 
by  authors ; but  as  in  bodies  fo  imperfedt  errors  are  eafily  fallen 
into,  thele  feem  all  that  can  be  afeertained  beyond  mere  con- 
jecture. 

Plants,  method  of  prefer ving  them  in  their  original  Jh  ape  and 
colour.  Walk  a fufficicnt  quantity  of  fine  fand,  1b  as  perfectly 
to  feparate  it  from  all  other  fubftances;  dry  it ; pals  it  through 
a lieve  to  clear  it  from  any  grofs  particles  which  would  not  rile 
in  the  waffling  : take  an  earthen  veffel  of  a proper  fize  and  form, 
for  every  plant  and  {lower  which  you  intend  to  preferve  ; gather 


your  plants  and  flowers  when  they  are  in  a Hate  of  perfection, 
and  in  dry  weather,  and  always  with  a convenient  portion  of 
the  (talk  : heat  a little  of  the  dry  fand  prepared  as  above,  and 
lay  it  in  the  bottom  of  the  veffel,  fo  as  equally  to  cover  it ; lay  the 
plant  or  flower  upon  it,  fo  as  that  no  part  of  it  may  touch  the 
fides  of  the  veffel:  fift  or  ffiake  in  more  of  the  lame  fand  by  little 
and  little  upon  it,  (0  that  the  leaves  may  be  extended  by  degrees, 
and  without  injury,  till  the  plant  or  flower  is  covered  about  two 
inches  thick  : put  the  veffel  into  a ttove  or  hot-houfe,  heated  bv 
little  and  little  to  the 50th degree;  let  it  ftand  there  a day  or  two,  or 
perhaps  more,  according  to  the  thicknefs  and  fueculence  of  the 
flower  or  plant;  then  gently  ffiake  the  land  out  upon  a lbeet  of 
paper,  and  take  out  the  plant,  which  you  will  find  in  all  ils 
beauty,  the  ffiape  as  elegant  and  the  colour  as  vivid  as  when  it 
grew. 

Some  flowers  require  certain  little  operations  to  preferve  the 
adherence  of  their  petals,  particularly  the  tulip;  with  refpeCt  to 
which  it  is  necellary,  before  it  is  buried  in  the  fand,  to  cut  the 
triangular  fruit  which  riles  in  the  middle  of  the  flower;  for  the 
petals  will  then  remain  more  firmly  attached  to  the  flalk.’ 

A hortus  (iccus  prepared  in  this  manner  would  be  one  of  the 
molt  beautiful  and  uleful  curiofities  that  can  be. 

Moving  Plant.  See  Hedysarum. 

Sea  Plants.  See  Sea  Plants. 

Sevjiii-ve  Plant.  See  Mimosa  and  Sensitive  Plant. 

Plan  r-Lice,  Vine-frctters,  or  Pucerons.  See  Aphis. 

PLANTA,  a plant.  See  Plant. 

Planta  Faeminea,  a female  plant,  is  one  which  bears  female 
flowers  only.  It  is  oppoled  to  a male  plant,  which  bears  only 
male  flowers ; and  to  an  androgynous  one,  which  bears  flowers 
of  both  fexes.  Female  plants  are  produced  from  the  fame  feed 
with  the  male,  and  arrange  themfelves  under  theclafs  ofdicccia 
in  the  fexual  method. 

PLANT  AGENET,  the  furname  of  the  kings  of  England 
from  Henry  II.  to  Richard  III.  inclufive.  Antiquarians  are 
much  at  a lofs  to  account  for  the  origin  of  this  name ; and  the 
beft  derivation  they  can  find  for  it  is,  that  Fulk,  the  firft  earl  of 
Anjou  of  that  name,  being  ftung  with  remorfe  for  fome  wicked 
adtion,  went  in  pilgrimage  to  Jerufalem  as  a work  of  atonement ; 
where  being  foundly  fcourged  with  broom  twigs,  which  grew 
plentifully  on  the  fpot,  he  ever  after  took  the  furname  of  Plan- 
tagenet  or  hroomjlalk,  which  was  retained  by  his  noble  porteritv. 

PLANTAGO,  plantain;  a genus  of  the  monogyniaorder, 
belonging  to  the  tetrandria  clafs  of  plants.  To  this  genus  Lin- 
naeus has.  joined  the  coronopus  and  pfyllium  ofTournefort.  The 
firft  of  thele  is  called  hartjhorn,  the  latter  fleawort.  Of  thefe 
there  arefeveral  diftindt  fpecies,  and  fome  varieties  ; but  as  they 
are  rarely  cultivated  in  gardens,  we  fhall  not  enumerate  them 
here,  and  fhall  only  mention  ftich  of  them  as  grow  naturally  in 
Britain.  Of  the  plantain  there  arc  the  following  forts:  The 
common  broad-leaved  plantain,  called  weybread)  the  great 
hoary  plantain,  or  lambs-tongue  ; the  narrow-leaved  plantain, 
or  ribwort:  and  the  following  varieties  have  alfo  been  found  in 
England,  which  are  accidental;  the  befoim plantain  and  rofc- 
plantain.  The  plantains  grow  naturally  in  paltures  in  mod 
parts  of  England,  and  are  frequently  very  troublelome  weeds. 
The  common  plantain  and  ribwort  plantain  are  both  ufed  in 
medicine,  and  are  lb  well  known  as  to  need  nodefeription.  They 
are  faid  to  be  (lightly  aftringent  ; and  the  green  leaves  are  com- 
monly applied  to  frefti  wounds  by  the  common  people. 

Of  the  coronopus,  or  bucks-horn  plantain,  there  are  two  va- 
rieties growing  in  England,  viz.  the  common  bucks-horn,  which 
grows  plentifully  on  heaths  everywhere;  and  the  narrow-leaved 
Welch  fort,  which  is  found  upon  many  of  the  Welch  mountains. 
The  fir  It  of  thefe  was  formerly  cultivated  as  a lalad  herb  in 
gardens,  but  has  been  long  banithed  from  thence  for  its  rank 
difagrecable  flavour ; it  is  fometimes  ufed  in  medicine.  There 
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fra?  been  one  fpecies  of  pfyllium  or  fleawort  found  growing  na- 
turally in  England,  which  is  ufed  in  medicine.  It  was  found  in 
the  earth  thrown  out  of  the  bottom  of  the  canals  which  were 
dug  for  the  Chellea  water- works,  where  it  grew  in  great  nlenty. 
The  feeds  of  It  mult  have  been  buried  there  feme  ages  ; for  no 
perfon  remembers  any  of  the  plants. growing  in  that  neighbour- 
hood before.  The  feeds  of  this  fpecies  are  fometimes  ufed,  as 
they  are  imported  from  the  fouth  of  France. 

PLANTAIN.  Fee  Plantago. 

Plantain- T/yc.  See  Musa. 

PLANTATION,  in  the  Weft  Indies,  denotes  a fpot  of 
ground  which  a planter,  or  perfon  arrived  in  a new  colony, 
pitches  on  to  cultivate  for  his  own  ufe,  or  is  aliigned  for  that 
purpofe.  However,  the  term  plantation  is  often  ufed  in  a fenfe 
iynonymous  with  colony.  See  Cglony. 

PLANTEIISHIP,  in  a general  fenfe,  the  bufinefs  of  a 
planter. 

Plantership,  in  the  Weft  Indies,  denotes  the  management 
of  a fugar  plantation,  including  not  only  the  cultivation  of  the 
cane,  but  the  various  precedes  for  the  extraftion  of  the  fugar, 
together  with  the  making  of  fugar-fpirits.  See  Rum,  Saccha- 
rum,  and  Sugar..  To  effe<£b  a defign  fo  com  prehen  five,  it  is 
neceft'ary  for  a planter  to  underftand  every  branch  of  the  art 
precifely,  and  to  ufe  the  utmoft  attention  and  caution  both  in 
the  laying  down  and  executing  of  his  plans.  It  is  therefore  the 
duty  of  a good  planter  to  inlpeft  every  part 'of  his  plantation 
with  his  own  eyes  ; to  place  his  provifions,  flores,  and  utenfils,  in 
regular  order,  and  in  fafe  repofitories,  that,  by  preferving  them 
in  perfection,  all  kinds  of  wafte  may  be  prevented.  But  as 
negroes,  cattle,  mules,  and  horfes,  are  as  it  were  the  nerves  of  a 
fugar-plantation,  it  is  expedient  to  treat  that  fubjeft  with  fome 
accuracy. 

Of  Negroes,  Cattle , &:c.]  In  the  firft  place,  then,  as  it  is  the 
intereft  of  every  planter  to  preferve  his  negroes  in  health  and 
ftrength  ; fo  every  aft  of  cruelty  is  not  lefs  repugnant  to  the 
mafter’s  real  profit,  than  it  is  contrary  to  the  laws  of  humanity  : 
and  if  a manager  confiders  his  own  eafe  and  his  employer’s  in- 
tereft, he  will  treat  all  negroes  under  his  care  with  due  benevo- 
lence ; for  good  difeipline  is  by  no  means  inconliftent  with  hu- 
manity : on  the  contrary,  it  is  evident  from  experience,  that  he 
who  feeds  his  negroes  well,  proportions  their  labour  to  their  age, 
{ex,  and  ftrength,  and  treats  them  with  kindnefs  and  good  na- 
ture, will  reap  a much  larger  produft,  and  with  infinitely  more 
eafe  and  felf-fatisfaftion,  than  the  moft  cruel  tafktTujfter,  who 
ftarves  his  negroes,  orchaftifes  them  with  undue  feverity.  Every 
planter  then  (fays  Mr.  Martin)  who  wifhes  to  grow  rich  with  eafe, 
muft  be  a good  economift;  muft  feed  his  negroes  with  themoft 
wholefome  food,  futficient  to  preferve  them  in  health  and  vigour. 
Common  experience  points  out  the  methods  by  which  a planter 
may  preferve  his  people  in  health  and  ftrength.  Some  of  his  moft 
fruitful  land  (hould  be  allotted  to  each  negro  in  proportion  to  his 
family,  and  a fulficient  portion  of  time  allowed  for  the  cultiva- 
tion of  it  5 but  becaufe  fuch  allotment  cannot  in  longidroughts 
produce  enough  for  his  comfortable  fupport,  it  is  the  incumbent 
duty  of  a good  planter  to  have  always  his  ftores  well  filled  with 
Guinea  corn,  yams,  oreddoes,  befides  potatoes  growing  in  regu- 
lar fucceffion  : for  plenty  begets  cheerfulnefs  of  heart,  as  well  as 
ftrength  of  body;  by  which  more  work  is  effefted  in  a day  by 
the  fame  hands  than  in  a week  when  enervated  by  want  and 
feverity.  Scanty  meals  may  fuftain  life;  but  it  is  evident,  that 
more  is  requifite  to  enable  a negro  or  any  other  perfon  to  go 
through  the  neceft'ary  labours.  He,  therefore,  who  will  reap 
plentifully,  muft  plant  great  abundance  of  provifions  as  well  as 
fugar-canes;  and  it  is  nature’s  economy  fo  to  fruftify  the  foil 
by  the  growth  of  yams,  plantains,  and  potatoes,  as  to  yield  bet- 
ter harvefts  of  fugar,.  by  that  very  means,  than  can  be  produced 
by  many  other  arts  of  cultivation.  Plantains  are  the  principal 
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fupport  of  all  the  negroes  in  Jamaica  ; and  are  alfo  much  cul- 
tivated, at  great  expence  of  manure,  in  Barbadoes  ; but  ought 
not  to  be  lolely  depended  upon  in  climates  fubjeft  to  hurricanes* 
A celebrated  planter  and  economift  of  the  laft-mentioned  iiland, 
who  rail  cl  an  immenfe  fortune  from  very  fmall  beginnings  oniy 
by  planting,  affirmed,  that  he  fed  conftantly  at  leaft  300  ne- 
groes out  of  J 2 acres  of  plantains.  How  that  excellent  pro- 
duce came  to  be  fo  long  neglefted  in  fome  of  the  i (lands  it  is 
hard  to  guefs  ; but  at  prefent  the  negleft  feems  to  be  founded 
upon  a vulgar  error,  that  plantains  cannot  thrive  in  any  other 
than  low  moift  foils.  In  fuch  places,  no  doubt  they  flourifh 
moft  luxuriantly  ; but  yet  they  thrive  and  bear  fruit  abundantly 
Cm  mountains  and  in  marfties,  and  in  the  dried;  black  mould, 
upon  marie  or  rocks,  and  even  in  (harp  gravelly  foils,  as  may 
be  evinced  by  numberlefs'inftances. 

However  plenty  of  wholefome  food  may  be  conducive  to 
health,  there  are  alfo  other  means,  equally  neceft'ary  to  ftrength 
and  the  longevity  of  negroes,  well  worth  the  planter’s  attention  : 
and  thofe  are,  to  choofe  airy  dry  fituations  for  their  houfes;and 
to  obferve  frequently  that  they  be  kept  clean,  in  good  repair,  and 
perfeftly  water-tight  ; for  naftinels,  and  the  inclemencies  of 
weather,  generate  the  moft  malignant  difeafes.  If  thefe  houfes 
are  fituated  alfo  in  regular  order,  and  at  due  diftances,  the  (paces 
may  at  once  prevent  general  devaftations  by  fire,  and  furnifti 
plenty  of  fruits  and  pot-herbs,  to  pleafe  an  unvitiated  palate, 
and  to  purify  the  blood.  Thus  then  ought  every  planter  to 
treat  his  negroes  with  tendernefs  and  generofity,  that  they  may 
be  induced  to  love  and  obey  him  out  of  mere  gratitude,  and  be- 
come real  good  beings  by  the  imitation  of  his  behaviour  ; and 
therefore  a good  planter,  for  his  own  eafe  and  happinefs,  will 
be  careful  of  fetting  a good  example. 

Having  thus  hinted  the  duties  of  a planter  to  his  negroes,  let' 
the  next  care  be  of  cattle,  mules,  and  horfes.  The  planters  of 
Barbadoes  (who  are  perhaps  the  moft  ft.ilful  of  all  others,  and 
exaft  to  a nicety  in  calculations  of  profit  and  lofs)  are,  with 
refpeft  to  their  cattle,  the  moft  remifs  of  any  in  all  the  iflands  ; 
as  if  the  carriage  of  canes  to  the  mill,  and  of  plantation-pro- 
duce to  the  market,  was  not  as  efl'ential  as  any  other  branch  of 
planterftiip.  At  Barbadoes,  in  particular,  the  care  of  thefe 
animals  is  of  more  importance  ; becaufe  the  foil,  worn  out  by 
long  culture,  cannot  yield  any  produce  without  plenty  of  dung. 
Some  planters  are  neverthelefs  lo  ingenioufty  thrifty,  as  to  carry 
their  canes  upon  negroes  heads  ; afting  in  that  refpeft  diame- 
trically oppolite  to  their  own  apparent  intereft,  which  cannot 
be  ferved  more  effeftually  than  by  Caving  the  labour  of  human 
hands,  in  all  cafes  where  the  labour  of  brutes  can  be  fubftituted; 
and  for  that  end  no  means  of  preferving  thufe  creatures  iu- 
health  and  ftrength  ought  to  be  neglefted. 

The  firft  care  therefore  is  to  provide  plenty  and  variety  of 
food.  In  crop-time,  profufion  of  cane-tops  may  be  had  for 
the  labour  of  carriage  ; but  they  will  be  more  wholefome  and 
nutritious  if  tedded  like  hay  by  the  fun’s  heat,  and  fweated  bv 
laying  them  in  heaps  a few  days  before  they  are  eaten.  In  this 
feafon  of  abundance,  great  ricks  of  cane  tops  (the  butt  ends 
turned  inwards)  ftiould  be  made  in  the  moft  convenient  cor- 
ner of  each  field,  to  lupply  the  want  of  pftlurage  and  other 
food  : and  thefe  are  very  wholefome  if  chopped  into 'fmall 
parts,  and  mixed  fometimes  with  common  fait  or  fprinkled  with 
m dalles  mixed  with  water  : but  yet  the  cattle  require  change 
of  food  to  preferve  them  in  ftrength  ; fuch  as  Guinea  corn,  and 
a variety  of  graft,  which  every  foil  produces  with  a little  caie  in, 
moift  weather  ; and  indeed  this  yaiiety  is  found  neccllary  in  all. 
climes. 

But  fince  that  variety  is  not  to  be  had  during  thofe  fever; 
droughts  to  which  hot  climates  are  liab’e,  and  much  left  in 
thole  fmall  iflands  which  cannot  furnifti  large  trafts  of  mea- 
dow-lands for  hay,  tiie  only  rtfource  is  , the  fodder. of  canc-vc^* 
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or  teddecl  Guinea-corn  leaves  ; which  are  very  nutritious,  and 
may  be  preserved  in  perfection  for  more  than  a whole  year, 
provided  the  tops  or  Guinea-corn  are  well  tedded  for  three  or 
lour  hot  days  as  they  lie  fpread  in  the  field  ; and  then,  being  tied 
i 1 to  bundles  or  fheaves,  they  muft  lie  in  the  hot  fun  for  three 
or  four  days  more,  when  they  may  be  fit  to  be  put  up  into 
ricks.  The  belt  method  of  making  them  is  in  an  oblong  figure, 
about  50  feet  in  length,  and  16  or  18  feet  wide  ; feven  feet  high 
at  the  (ides,  and  from  thence  (loping  like  the  roof  of  a houfe,  the 
ridge  of  which  mutt  be  thatched  very  carefully ; for  the  fides 
may  be  fecurcd  from  wet  by  placing  the  bundles  with  the  butts 
upwards  towards  the  ridge,  in  courles,  and  lapping  the  upper 
over  the  lower  courfe. 

The  bed  method  of  forming  thofe  ricks  is  to  place  the  firft 
courfe  of  bundles  all  oyer  the  bafe  one  way  ; the  fecond  courfe 
reverfely  ; and-  fo  alternately  till  the  riefi  be  finilhed. 

When  cattle  are  to  be  fed  with  this  fodder,  it  muft  be  ob- 
lcrved  to  take  down  the  bundles  from  the  top,  at  the  weft  end  of 
the  rick,  to  the  bottom  ; for  all  thefe  ricks  muft  ftand  eaft  and 
weft  lengthwife,  as  well  to  fecure  them  from  being  overturned 
by  high  winds,  as  for  the  convenience  of  preferving  them  from 
wet,  which  cannot  be  done  when  ricks  are  made  round.  By 
this  hulbandry,  a herd  of  cattle  may  be  kept  in  ftrength, 
either  in  fevere  droughts,  or  in  wet  feafons  when  grafs  is  pur- 
gative : and  thus  the  ueceftity  or  expence  of  large  paftures  may 
be  totally  faved.  The  hay-knife  ul’ed  in  England  for  cutting 
hay  anfwers-for  cutting  ricks  of  tops. 

The  method  of  tedding  Guinea-corn  to  make  a kind  of  hay 
will  require  a little  explanation  here!  When  Guinea-corn  is 
planted  in  May,  and  to  be  cut  down  in  July,  in  order  to  bear 
feed  that  year,  that  cutting,  tedded  properly,  will  make  an  ex- 
cellent hay,  which  cattle  prefer  to  meadow-hay.  In  like  man- 
ner, after  Guinea-corn  has  done  bearing  feed,  the  after  crop 
will  furnifti  a great  abundance  of  that  kind  of  fodder,  which  will 
keep  well  in  ricks  for  two  or  three  years. 

The  next  care  of  a planter  is  to  provide  (hade  for  his  cattle; 
either  by  trees  where  thby  are  fed  in  the  heat  of  the  day,  if  his 
foil  requires  not  dung  ; or  by  building  a flat  (hade  over  the  pen 
where  cattle  are  confined  for  making  it.  That  fuch  (hades  are 
ellcntially  necefl’ary  to  the  well-being  of  all  animals  in  hot  wea- 
ther, is  apparent  to  every  common  obferver,  who  cannot  fail  of 
feeing  each  creature  lorfaking  the  moll  luxuriant  paftures  in  the 
heat  of  the  day  for  the  fake  of  lhade  ; thus  convincing  the 
owners,  by  inltiinSlive  argument,  that  (hade  is  almoft  as  necef- 
fary  to  the  well-being  of  the  brute  creatures  as  food.  Yet,  not- 
withltanding  that  de'monftration  from  the  unerring  courfe  of 
nature,  throughout  all  our  illands  (except  in  a very  few  in- 
llances)  thefe  poor  creatures  are  expofed  to  the  fcorching  fun- 
beams  without  mercy.  Such  inhuman  neglefil  is  not  always  fo 
much  the  efledt  of  inattention,  as  of  a rniftaken  notion  that 
(hades  are  impedimental  to  the  making  of  much  dung  ; but  a 
Hat  (hade,  covered  with  cane-tralh,  may  be  fo  made  as  to  let  rain 
pals  through  it  without  admilfion  of  fun-beams.  This  will  do 
for  cattle  ; but  mules,  which  are  fpirited  creatures,  and  work 
themfelves  by  draught  into  a foaming  heat,  lhould  be  put  into 
a warm  ftabie  until  quite  cool  : for  turning  them  loofe  to  paf- 
turewhen  fo  hot  is  probably  the  caufe  of  their  deftrufilion  by 
the  glanders. 

If  the  care  of  providing  (hade  for  brute  creatures  is  fo  much 
the  duty  and  intereft  of  their  owners,  how  much  more  is  it 
agreeable  to  the  laws  of  humanity  to  provide  (hade  for  human 
creatures  travelling  upon  the  high-roads  in  this  hot  climate  ! 
(Nothing  lurely  of  fo  much  beauty  colls  fo  little  expence  a3 
planting  cocoa-nut  or  fpreading  timber-trees  in  avenues  along 


the  highways,  if  each  proprietor  of  the  lands  adjoining  hath 
any  tafte  of  elegance,  or  feeling  for  other  men  : but  both  tho  e 
kinds  of  trees  will  yield  alfo  great  pr  fit  to  the  proprietor,  by 
furnifhing  him  with  timber,  when  perhaps  not  otherwife  to  be 
had  ; or  with  a delicious  milk  fitted  by  nature  to  cool  the 
effervellence  of  the  blood  in  this  hot  region  ; and  alfo  tp  im- 
prove the  fpirits  made  from  fugar  to  the  delicacy  and  foftnels 
of  aerrack.  Cocoa-nut  and  cabbage-trees  are  both  very  beauti- 
ful and  fhady,  bearing  round  heads  of  great  expanfion,*  upon 
natural  trunks  or  pillars  of  elegant  proportion,  and  of  fuch  a 
height  as  to  furnifti  a large  lhade,  with  a free  circulation  of  air 
equally  refrelhing  to  man  and  beaft. 

Tfie  common  objection  of  injury  to  canes  by  the  roots  of  fuch 
trees  growing  on  their  borders,  may  be  eafily  removed  by  dig- 
ging a fmall  trench  between  the  canes  and  trees,  which  may  in- 
tercept their  roots,  and  oblige  them  to  feek  fuftenance  in  the 
common  road.  Let  it  alfo  be  confidered,  befides  the  benefits 
above  fuggefted,  that  the  planter  will  thus  beautify  his  eftate 
to  the  relemblance  of  a moll  fumptuous  garden.  And  pro- 
bably that  very  beauty  might  not  only  render  the  illands  more 
healthful  to  the  inhabitants,  by  preferving  them  from  fevers 
kindled  by  the  burning  fun-beams,  but  alfo  much  more  fruit- 
ful by  making  the  weather  more  feafonablc  : for  as,  by  cutting- 
down  ail  its  woods,  a hot  country  becomes  more  fubje£t  to-ex- 
ceftive  droughts  ; fo,  by  replanting  it  in  the  manner  above  de- 
feribed,  this  inconvenience  would  probably  be  prevented. 

Let  then  the  planter  be  kind  not  only  to  his  fellow  creatures 
but  merciful  to  his  bealls ; giving  them  plenty  and  variety  of 
wholel’ome  food,  clear  water,  cool  lhade,  and  a clean  bed,  bleed- 
ing them  after  a long  courfe  of  hard  labour,  currying  their  hides 
from  filth  and  ticks  * ; affording  them  fait  and  other  phyfic 
when  neceffary  ; protecting  them  from  the  flaying  rope-Iafhes  ; 
of  a cruel  driver  (who  needs  no  other  inftrument  than  a goad) ; 
proportioning  their  labour  to  their  ftrength  ; and  by  every  art 
rendering  their  work  as  eafy  as  polfible.  The  general  manage- 
ment of  planters  is  not,  perhaps,  more  defective  in  any  other 
refpect  than  in  this:  for,  by  pairing  the  cattle  unequally,  and  by 
the  driver’s  ill  conduct  in  writhing  to  the  right  and  left,  the  poor 
creatures  are  fatigued  by  much  needlefs  labour.  A horfe 
ought  therefore  to  be  harnelfed  before  them  as  a leader.  This 
docile  creature,  by  being  led  in  a ftraight  line,  will  foon  learn 
to  be  an  unerring  guide,  and  the  cattle  will  follow  In  the  fame 
direfilion  with  united  ftrength,  and  confequently  with  more 
effect  and  lefs  fatigue  to  each  individual. 

The  Portuguele  of  Madeira,  by  their  poverty  and  fcantinefs' 
of  pafture,  breed  the  fmalleft  kind  of  cattle;  and  yet  ope  yoke 
of  them  will  draw  a much  greater  weight  than  a pair  of  our 
largeltoxen,  folely  by  an  equal  exertion  of  their  joint  ftrength. 
That  equality  or  evennefs  of  draught  is  preferved  by  boring  gim- 
bjet  holes  through  their  horns,  within  two  inches  of  the  points, 
and  running  a thong  of  leather  through  thofe  holes,  fo  as  to  tie 
the  horns  of  each  pair  at  fix  inches  diftance  from  each  other. 
By  this  ligature  the  pair  of  cattle  are  abfolutely  hindered  from 
turning  different  ways,  and  draw  in  an  even  direction  with 
united  force.  Thus  it  appears  evidently  from  reafon,  as  well 
as  from  experience,  that  tfie  labour  of  our  bealls  may,  by  a little 
contrivance,  be  rendered  more  eafy  and  effectual. 

Of  the  Culture  of  various  Soils. 2 In  the  Britifh  fugar-colo- 
nies  there  Is  as  great  a variety  of  foils  as  in  any  country  of 
Europe  ; fome  naturally  very  rich  or  fruitful,  yielding  a luxu- 
riant produfit  with  little  labour  or  culture.  This  fruitful  foil  is 
of  three  kinds#:  a loofe  hazel  mould  mixed  with  fand,  like  that 
of  St.  Chrillopher's,  and  is  the  beft  in  the  known  world  for  pro- 
ducing fugar  in  great  quantity,  and  of  the  beft  quality.  The 


* One  pound  of  native  fulphur,  a quart  oflamp-oil,  and  the  like  quantity  of  hog’s-lard,  int  matcly  mixed  and  made  into  an 
ointment,  is  a cure  for  the  mange,  lice,  &c.  S 
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brick  mould  of  Jamaica  is  fomewhat  of  the  fame  nature,  and 
next  in  value;  and  then  the  various  mixtures  of  mould  and 
gravel,  to  be  found  in  veins  or  plats  over  all  the  other  itlands. 
"When  any  of  thefe  foils  are  exhaulted  of  their  fertility  by  long 
and  injudicious  culture,  they  may  be  re  It  or  ed  by  any  kind  of 
dung  well  rotted ; for  theie  * warm  foils  cannot  bear  hot  un- 
rotten  dung,  without  being  laid  fallow  for  a confiderablc  time 
after  it.  Another  improvement  is  by  fea-fand  or  fea-weed;  or 
by  digging  in  the  cane-trafh  into  deep  lands,  and  by  letting  it 
lie  to  rot  for  fome  months.  A third  method  is,  by  ploughing 
and  laying  it  fallow;  and  the  fourth  method  (the  belt  of  all)  is 
by  folding  the  fallows  by  fheep.  But  this  can  be  pra£tifed  only 
where  there  are  extenfive  paftures;  nor  can  the  plough  be  eni- 
ploved  where  the  foil  abounds  with  large  (tones.  In  that  cate, 
however,  the  former  method  of  digging  in  tra(h  will  be  nearly 
as  effectual,  though  more  expenfive,  by  hand-labour  or  hoe- 
ploughing. 

The  next  beft  foil  for  producing  good  fagar  is  a mould  upon 
clay',  which  if  (hallow-  requires  much  culture  and  good  labour, 
or  its  produce  will  be  lmall  in  quantity',  though  of  a ltrong 
grain  and  bright  colour,  Co  as  to  yield  mod  profit  to  the  refiner 
of  any'  fugar,  except  that  produced  from  a hazel  or  gravelly 
foil,  as  before  mentioned.  All  the  black-mould  foils  upon  marie 
are  generally  fruitful,  and  will  take  any  kind  of  dung  ; but  yield 
not  fo  ftrong  or  large-grained  lugar.  Marie,  however,  of  a 
white,  yellow,  or  blue  colour,  or  rich  mould  from  wadies,  or 
afhes  of  every  kind,  are  excellent  for  every  llrong  foil,  as  the 
chief  ingredient  in  the  compolt  of  dung  : either  of  them  will  do 
alone  for  did'  lands  ; but  the  yellow  and  chocolate  marie  are 
the  molt  foapy,  and  the  riched  kind  of  manure  (except  fine 
mould)  for  all  (Jiff  lands.  If  thefe  are  well  opened,  pulverized 
by  culture,  and  mixed  with  hot  dung,  or  any  kind  of  loofe  earth 
or  marie,  they  will  produce  as  plentifully  as  lighter  foils  ; and 
all  kinds  of  clay-foils,  except  that  of  a white  colour,  have  thefe 
two  advantages  above  the  fined  gravel  (oils,  that  they  do  not 
fcorch  foon  by  dry'  weather,  and  never  grow  weary  of  the  lame 
manure,  as  mod  other  foils  do. 

The  extraordinary  hand-labour  bedowed  in  making  dung, 
may  be  faved  by  the  art  cf  caving,  now  in  general  ufe  in  Eng- 
land. Ten  mules  or  horfes,  and  two  light  tumbrels  with  broad 
wheels,  and  ten  able  negroes,  may,  by  the  common  ufe  of  lpades, 
(hovels,  and  light  mattocks,  or  grubbing  hoes,  make  more 
dung  than  60  able  negroes  can  do  in  the  prefent  methods. 

If  marie  lies  upon  rifing  ground,  or  in  hillocks,  as  it  often 
does,  the  pit  is  to  be  opened  at  the  foot  of  the  declivity  ; which 
being  dug  inwards,  till  the  bank  is  three  feet  high,  then  it  is  to 
be  caved  thus.  Dig  a hollow  (pace  of  12  or  18  inches  deep 
under  the  foot  of  the  bank;  then  dig  into  each  fide  of  it  another 
perpendicular  cut  of  the  fame  depth,  and  18  inches  wide  from 
the  top  of  the  bank  to  the  bottom  : that  being  finifiied,  make  a 
frnall  trench  a foot  or  two  from  the  brink  of  the  bank  : pour 
into  it  water  till  full ; and  when  that  is  done,  fill  it  again,  til! 
the  water  foaking  downward  makes  the  marie  leparate  and  fall 
down  all  at  once.  This  may  be  repeated  till  the  pit  riles  to  5° 
feet  high  ; and  then  many  hundreds  of  cart-loads  ot  marie  may 
be  thrown  down  by  four  negroes  in  two  hours  ; trom  whence  it 
may  be  carted  into  cattle-pens  orjaid  out  upon  lands,  as  occa- 
fion  requires.  Five  or  fix  negroes  with  (pades  or  (hovels  will 
keep  two  or  three  tumbrels  employed,  according  to  the  di llancc 
of  cartage  : and  thus  as  much  dung  may  be  made  by  ten  negro 
men  as  will  dung  richly  at  lead  70  or  80  acres  ot  land  every 
year,  and  laid  out  alfo  with  the  alfillancc  of  cattle-carts:  An 
improvement  highly'  worth  every  planter's  confideration,  when 


negroes  and  feeding  them  arc  fo  expenfive;  and,  this  is  no 
(peculation,  but  has  been  confirmed  by  practice.  In  level  lands, 
the  fame  operation  may  be  as  effeaual,  provided  the  moulh  of 
the  pit  be  opened  by  gradual  defeent  to  any  depth  : but  when 
marie  is  to  be  found  on  the  fides  of  hills,  the  operation  is  lefs 
laborious  for  the  horfes.  But  if  the  lurface  of  the  made-pits 
(as  it  often  happens)  be  covered  with  clay- or.  ftiff  foil,  fo  that 
the  water  cannot  quickly  foak  from  the  trench  above;  in  that 
cafe,  pieces  of  hard  wood,  made  like  piles,  four  feet  long,  and 
four  inches  lquare,  pointed  at  one  end,  afid  fecured  at  the  other 
fquare  head  by  an  iron  clamp,  may  be  driven  by  heavy  mauls 
into  the  trench,  as  fo  many  wedges,  which  will  make  the  caved 
part  tumble  down  : but  a fkilful  eye  mull  watch  the  latt  opera- 
tion, or  the  labourers  may'  be  buried  or  hurt. 

But  then  clay-foils  that  are  level,  and  fubjedt  to  be  drowned, 
or  to  retain  water  in  (lagnated  pools,  can  never  be  made  fruit- 
ful by  any  kind  of  manure,  without  being  firft  well  drained : 
for  water  lying  upon  any  foil  will  mod  certainly  transform  it  to 
a 11  iff  unfruitful  clay  ; as  appears  evidently  by  the  bogs  of  Ire- 
land, the  fens  of  Lincoln  and  Cambridgelhire,  and  even  by  the 
ponds  of  Barbadoes  fituated  in  the  deeped  and  lighted  black 
mould  ; for  that  line  foil,  being  walhed  into  thofe  ponds,  be- 
comes the  diffed  black  clay,  not  fit  even  for  an  ingredient  in. 
dung,  until  it  has  been  laid  dry,  and  expofed  to  the  fun  for  a 
whole  y'ear  : but  when  thefe  bogs  and  fens  are  well  drained, 
they  become  the  mod  fruitful  foils.  Natural  clay  the  cele- 
brated Boerhaave  thinks  the  fatted  of  all  foils  ; but  then  it  mud 
be  opened  by  culture,  marie,  or  Tandy  manures.  It' is  hard  to 
conjecture  how  the  opinion  prevailed  in  the  Britifn  plantations, 
that  Tandy  gut-mould  was  mod  unfit  for  clay-foils,  as  being  the 
means  of  binding  them  to  the  compaftnefs  of  brick  ; whereas  it 
is  proved,  from  long  experience,  to  be  one  ot  the  bed  means  of 
opening  clay-foils,  and  rendering  them  abundantly  fruitful^ 
Brick  is  made  of  clay  alone ; no  fand  being  ufed  in  it,  farther 
than  to  fprinkle  the  board  on  which  it  is  moulded  into  (hape. 
From  repeated  experience  it  appears,  that  a mixture  of  fand  in 
gut-mould  is  the  bed  of  all  manure  for  diff  and  barren  clay- 
lands  ; provided  they  be  well  drained,  by  throwing  the  whole 
foil  into  round  ridges  of  12  feet  wide,  with  furrows  of  three 
feet  wide  between  each  ridge.  And  this  is  done  with  little  more 
hand-labour  than  that  of  hoe-ploughing  well  in  the  common 
way.  For,  if  a piece  of  land  be  marked  in  lines  at  leven  feet 
and  a half  didance  from  each  other,  and  the  labourers  are  let  in 
to  hoe-plough  at  the  fecond  line,  hauling  back  each  clod  iz 
inches  ; half  the  ridge,  and  near  half  the  furrow,  is  made  at 
the  fame  time  : and  thus  a piece  of  land  may  be  round-ridged, 
and  the  furrows  all  made  at  once,  by  the  common  operation  of 
noe*ploughing,  provided  the  digger  drives  his  hoe  up  to  the  eye 
at  every  ltroke.  Hoe-ploughing  in  clay- foils  that  have  lain  long 
under  water,  is  indeed  hard  laboun;  but  it  will  every  year  grow 
the  lighter  by  being  well  drained  by  round-ridging  : and  in  the 
meanwhile  the  labour  may  be  rendered  much  more  eafy  by  the 
plough  conducted  by  the  lines  above  deferibed.  As  therefore 
iandy  mould  is  the  belt  manure  for  (tiff  clay  ; fo,  by  parity  of 
reafon,  confirmed  by  long  experience,  ltiff  clay  is  the  belt  ma- 
nure for  Tandy  or  chaffy  foils.  -< 

The  method  of  round-ridging  before  deferibed,  is,  by  feverai 
years  experience,  found  the  molt  effential  improvement  of  fiat 
clayey  foils  : and  yet  there  are  fome  who  will  prefer  (peculation 
to  ocular  dempnltration,  fancying  that  all  kinds  of  ridges  will 
carry  olF  the  mould  in  heavy  rains.  The  fabt  is  otherwife  in 
clay-foils  : and  plain  reafon,  without  experience,  vouches,  that 
where  great  confiuxcs  of  water  are  divided  into  many  lmall  rills. 


* Thefe  foils,  which  are  naturally  loofe  and  upon  marie,  Mr,  Martin  calls  hot  foils ; and  thefe,  he  fays,  have  been  much  in- 
jured in  fur  ie  of  the  itlands  by  dung  hallily  made  with  tnarle  : but  if  the  fediment  of  lees  were  thrown  into  thefe  pens,  a fur 
being  turned  over,  it  would  much  improve  the  dung. 
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the  force  is  broken  ; and  therefore  lefs  mould  carried  off  the  two  large  hogftieads  of  fait  will  make  brine  enough  for  a dun?- 
land.  Another  objection  made  to  round  ridging  is.  that  by  pen  of  50  feet  fquare. 

digging  much  clay  to  form  the  Tides  of  the  ridge,  the  foil  is  im-  This  cure  for  the  grub  is  a late  difcovery  ; and  which  has 
poveriffied  : but  this  objeftion  Hands  good  only  againft  thofe  been  attended  with  fuccefs,  fo  far  as  the  experiment  is  made, 
ridges  which  are  railed  too  high,  and  made  too  broad  ; but  if  But  though  it  proves  effedtual  to  deftroy  that  pernicious  infedb 
land  is  ridged  in  the  manner  before  directed,  that  is,  12  feet  in  plant  canes,  it  probably  will  not  be  fufficient  to  fave-rattoons 
broad  and  not  above  fix  or  eight  inches  higher  in  the  middle  without  a new  application  of  fait  in  powder;  becaufe  the 
than  at  the  Tides,  the  objection  vanilhes.  Ridges  were  never  firlt  brine  mult  be  walhed  away  by  the  time  when  rattcons 
propofed  for  light  foi’s  or  fteep  lands;  and  even  in  flat  foils  fpring  up. 

upon  loam  they  fhould  be  made  with  great  caution,  becaufe  The  planter  who  would  fave  his  rattoans  from  the  grub  ought 

ham  melts  away  by  water.  But  there  are  poachy  lands  of  a therefore  to  cut  off  the  heads  of  his  ftools  with  (harp  hoes  three 
white  clay,  even  upon  fmall  defeents,  too  retentive  of  water  ; inches  below  the  furface  of  the  foil,  and  then  ftrew  a handful 
thefe' may  certainly  be  improved  much  by  ridges  of  12  feet  of  fait  round  each  ftool,  and  cover  it  up  to  a level  with  fine 
wide,  as  above  dei’eribed,  without  fear  of  waflies.  mould  taken  from  the  edges. 

But  fuppofing,  as  the  objection  urges,  that  a little  clay  fhould  In  foils  where  there  is  no  grub,  and  the  planter  wifhes  to  have 
be  turned  up  at  the  Tides  of  fuch  ridges,  can  it  not  be  manured  very  good  rattoons,  let  him,  as  foon  as  bis  canes  are  cut,  draw 
iomewhat  more  than  the  other  parts  with  marie  or  Tandy  mould,  all  the  trafh  from  the  ftools  into  the  alternate  fpaces,  if  planted 
fo  as  to  become  equally  good  with  any  other  part  of  the  foil?  in  that  manner;  or  into  the  furrows,  if  his  land  be  round- 
And  is  not  this  well  worth  the  labour,  fince  round-ridging  not  ridged;  and  then  cut  off  the  head  of  his  ftools  with  fharp  hoes, 
only  improves  the  foil  by  draining  it  to  a furpriiing  degree,  but  as  above  directed.  Experience  has  flrown  the  confiderable  ad- 
adds  one-fifth  part  to  the  depth  of  the  ftaple  ? And  will  not  a vantage  of  this  practice,  and  reafon  demonftrates  the  great  be- 
ridge  made  a little  rounding  throw  off  the  water  much  better  nefit  of  the  rat  toon -fprouts  rifing  from  three  inches  below  the 
than  a flat  ridge  ? ‘ furface,  inftead  of  fuperficial  (hoots  which  come  to  nothing,  and 

The  general  maxim  of  not  burning  cane  -trafh  (which  may  be  only  ftarve  the  ftrong  fprouts.  Befides,  the  ftubs  which  are  left 
called  the  Jiublle  of  cane-lands ) upon  any  kind  of  foil,  is  furely  upon  the  ftools  after  the  canes  are  cut,  canker,  and  rot  the 
a great  miftake;  as  may  be  evinced  by  obferving  the  contrary  ftools;  which  Is  one  reafon  why  good  rattoons  are  uncommon 
praftice  of  the  beft  hufbandmen  in  England,  where  burn-baiting  in  foils  long  cultivated.  Yet  it  is  the  opinion  of  fome,  that,  by 

or  baftard  burn- baiting,  is  found  by  experience  an  admirable  hoe-ploughing  and  even  dunging  rattoons,  the  produce  might 

method  of  fertilizing  cold,  ftiff,  or  clayey  lands.  It  muft  indeed  be  as  good  plant-canes,  which  would  fave  the  labour  of  holing 
be  a conftant  praftice,  not  only  for  the  fake  of  contributing  to  and  planting  fo  often  as  planters  commonly  do. 

•warm  and  divide  the  foil,  but  as  the  only  effe&ual  means  of  Fallowing  is  of  incredible  advantage  to  every  foil,  not  only 
deftroying  pernicious  infers,  and  weeds  of  various  kinds,  fuch  by  being  divided  into  the  minuteft  parts,  but  alfo  by  imbibing 
as  French  weed,  wild  peafe,  and  wild  vines.  thofe  vegetative  powers  with  which  the  air  is  impregnated  by 

Soon  after  the  dilute  of  burning  trafti  upon  our  lands  in  the  the  bountiful  hand  of  Providence,  whenever  rain  falls.  What 
iflands,  the  blaft  made  its  firft  appearance  with  incredible  de-  thofe  powers  are  has  been  explained  under  the  articles  Hus- 
vaftation  : to  revive  that  practice,  therefore,  feems  to  be  the  moft  bandrv  and  Plant  ; and  experience  evinces,  that  the  tender- 
obvious  means  of  expelling  it.  It  may  be  prefumed  that  the  vegetables  of  the  earth  are  invigorated  more  by  the  fmallett 
difufe  of  burning  trafti  was  founded  upon  the  miftaken  notion  fhower  of  rain,  than  by  all  the  water  which  human  art  can 
of  burn-baiting,  which  is  turning  up  a thick  fod  of  very  dry,  beftow.  Let  it  therefore  be  a conftant  maxim  of  the  planter, 
light,  and  (hallow  foils,  and  burning  the  whole  fuperficies  or  never  to  plant  his  ground  until  the  foil  is  well  mellowed  by 
ftaple  to  allies.  This  pra&ice  the  writers  upon  hufbandry  con-  fallowing,  even  though  he  bellows  upon  it  a due  proportion  of 
demn  univerfally,  and  very  juftly:  for  though  by  this  pra&ice  dung:  we  fay  a due  proportion  ; for  too  much  will  force  up 
the  land  will  produce  two  or  three  crops  more  plentifully  than  rank  canes,  which  never  yield  good  fugar ; and  though  fome 
ever,  yet  the  foil  is  blown  away  by  the  wind,  and  the  fubftratum,  advantage  may  be  reaped  from  the  pattoons,  yet  it  will  be 
being  generally  a hungry  gravel  or  chalk,  can  never  be  reftored  found  by  experience  not  to  compenfate  the  lofs  by  the  plants, 
fo  fertility  by  the  common  arts  of  hufbar.dry.  But  furely  this  In  ftony  or  fteep  foils,  where  the  plough  cannot  be  ufed,  or 
has  no  retemblance  to  our  fuperficial  burning  of  the  little  trafti  where  a fufficient  ftrength  of  cattle  cannot  be  fupported  for  that 
■we  can  fpare  from  dung:  and  though  this  method  of  burn-  purpole,  hand-labour  or  hoe-ploughing  muft  be  fubftituted : but, 
baiting  light  and  (hallow  foils  be  juftly  condemned,  yet  the  beft  even  in  that  cafe,  much  labour  may  be  faved  by  lpreading  the 
•writers  recommend  that  very  pra6tice  in  cold,  moill,  and  dung  according  to  the  Engliffi  hutbandry,  and  digging  it  into  the 
heavy  foils,  as  is  obferved  above;  and  long  experience  jufti-  foil.  To  evince  this  truth,  let  any  planter  compute  his  negroes 

fies  it.  labour  of  diftributing  dung  by  bafleets,  and  by  lpreading  it  with 

Deep  mould  upon  clay  or  loam  being  fubjeft  to  the  grub-  dung-forks  ; and  then  judge  for  himfelf  by  one  Angle  experi- 

worm  *,  will  not  take  any  kind  of  dung  till  perfe&ly  rotten,  ment  which  is  the  moft  profitable. 

except  that  of  the  (heep  fold  ; which  is  the  beft  manure  for  all  But  if  fome  planters  arc  fo  devoted  to  the  old  cuftom  of  dif- 

kinds  of  light  foils,  and  is  of  all  others  the  leaft  expenfive,  as  tributing  dung  by  bafkets  inltead  of  wheel-barrows  in  level 

not  requiring  hand-labour.  But  the  ufe  of  the  fold  is  im-  ground,  or  hand-barrows  in  uneven  land,  by  which  three  times 
practicable  in  any  ifland  not  abounding  with  large  favannas  or  the  labour  may  be  accomplifhed  in  the  fame  time  and  by  the. 
(beep  paftures,  as  in  Jamaica.  fame  hands  ; let  them  at  leaft  fave  much  of  their  hand-labour, 

Thofe  foils  therefore  which  are  fubjeft  to  the  grub,  and  muft  by  the  following  method  of  laying  out  dung  before  the  .diftri- 

be  fertilized  by  common  dung,  which  is  a proper  neft  for  the  bution  by  ballcets. 

mother-beetle  to  depofit  its  eggs,  muft  be  well  impregnated  In  holing  a piece  of  land,  let  a fyace  be  left  after  80  holes 
with  the  brine  of  diffolved  fait  after  the  dung  is  firft  cut  up  ; from  the  fir(l  interval,  and  then  the  like  fpace  after  80  holes 

* This  pernicious  infeft  is  moft  apt  to  engender  in  dung  made  Irom  mill-trafti,  which  therefore  never  ought  to  be  put  into 
dung  compoft  or  ftill-ponds;  but  after  being  burnt,  th.e  afties  will  be  as  good  as  any  other  kind.  Round-ridging,  'yjth  manucc 
of  unwet  afties,  fea-fand,  or  lime,  or  dry  marie,  kills  the  grub. 
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■throughout  the  whole  part,  which  fpaccs  muft  run  exa£lly  pa- 
rallel to  the  intervals  on  the  right  and  left  of  the  holes.  Into 
thefe  fpaces  the  dung  may  be  carted,  even  before  it  be  rotten 
at  the  mold  leifure  times,  and  covered  with  mould  or  cane-trafh, 
to  prevent  exhalation  ; and  in  luch  quantity  as  will  fulHce  only 
to  dung  a row  of  40  holes,  from  the  point  oppofite  to  each  fide 
of  it.  In  the  inteivals  at  each  fide  of  the  cane-piece,'  which  are 
parallel  to  thofe  fpaces,  there  muft  be  dung  enough  carted  to 
manure  a row  of  40  holes,  and  covered  in  like  manner. 

By  thus  placing  the  dung  or  gut-mould,  it  is  evident  at  the 
firft  fight,  that  the  faitheft  diftance  cannot  be  above  40  holes  in 
diftributing  the  dung  ; and  in  cafe  it  be  not  fufticieritly  rotten 
for  prefent  ufe,  it  may  be  diftributed  even  in  dry  weather,  and 
covered  by  the  bank  ; which  will  both  prevent  its  fpirit  from 
exhalation,  and  occafton.it  to  rot  fooner;  which  is  no  fmall  ad- 
vantage. Moreover,  by  being  thus  laid  out  at  the  rnoft  leifure 
times,  and  covered  with  the  banks,  the  dung  will  be  more  in- 
timately mixed  with  the  foil,  and  therefore  continue  to  nourilh 
the  plant  for  a longer  time  than  if  laid  as  ufual  at  the  bottom  of 
the  holes.  A further  advantage  of  thus  diftributing  the  dung, 
and  covering  it,  refults  from  the  more  expeditious  planting  the 
land  after  a ihort  or  fuddcn  fhower  : for  the  labour  of  covering 
the  dung,  and  uncovering  it  when  the  land  is  planted,  however 
it  may  appear  in  fpeculation,  is  in  practice  a trifle  ; and,  be- 
fides  all  the  other  advantages  arifing  by  the  diftribution  of  dung 
from  the  fpaces  above  deferibed,  this  is  not  the  lealt,  that  not  a 
bank  is  trodden  under  foot.  But  it  is  evident,  that  by  diftri- 
buting the  dung  with  bafkets  in  the  prefent  method,  the  foil  is 
much  trampled  under  foot ; and  by  that  means,  the  very  end 
of  hoe-ploughing,  or  loofening  the  foil,  is  much  defeated.  In 
like  manner,  by  the  prefent  method  of  hoe-ploughing,  the 
fame  ill  efteA  is  produced  ; for,  as  the  negroes  hoe-plough  or 
dig  the  foil  dire&ly  forward,  fo  they  muft  neceftarily  tread  the 
ground  as  fall  as  they  dig  it : whereas,  by  putting  the  labourers 
to  dig  fidewife,  no  one  puts  a foot  upon  the  foil  after  it  is  dug  ; 
and,  by  lining  the  land  before  it  is  hoe-ploughed,  each  negro 
may  have  an  equal  fhare  to  dig.  The  only  difficulty  of  hoe- 
ploughing  fidewife  is  in  firft  letting  the  negroes  to  that  work  ; 
but  it  may  be  done  without  lofs  of  time  when  working  in  a con- 
tiguous field.  Whether  hoe-ploughing  before  or  after  the  land 
be  holed  for  canes  is  mod  eligible,  experience  muft  determine ; 
but  certainly  both  operations  will  be  moft  effectual  : and  there- 
fore it  will  be  ad vi lablef , firft  to  plough  the  foil  where  the  land 
will  admit  the  plough  ; and  where  it  will  not,  to  hoe  plough  it 
with  or  without  dung,  as  requifite  ; then  let  it  lie  fallow  till 
perfectly  mellowed  ; then  hole  and  plant  it  ; and,  inliead  of 
weeding  in  the  ufual  manner,  let  the  weeds  in  all  the  fpaces  he 
dug  into  the  foil  : but  as  this  is  not  to  be  done  fo  well  with  the 
hoe,  it  is  fubrnitted  to  future  experience,  whether  the  dexterous 
ufe  of  fpades,  as  in  England,  will  not  anfwer  the  purpofe 
much  better,  and  with  equal  difpatch.  But  whatever  method 
is  preferred,  molt  certain  it  is,  that  by  loofening  the  foil  in  all 
the  fpaces  between  the  young  canes  after  being  come  up,  their 
fibres  will  more  eafily  expand  on  every  fide,  and  acquire  more 
nutrition  to  invigorate  their  growth.  But  where  the  planter 
grudges  this  labour,  by  thinking  it  needlefs  in  a rich  loofe  (oil, 
he  may  difpatch  more  weeding- work  by  the  Dutch  hoe  than  by 


any  other  ; which  being  fattened  upon  the  end  of  a (tick,  is 
puflied  forward  under  the  roots  of  the  fmall  weeds,  in  fuch  a 
manner  as  to  cut  them  up  a little  below  the  furface  of  the  foil, 
and  will  do  more  execution  at  one  (hove  than  can  be  done  at 
three  ftrokes  of  the  common  hoe.  But  there  is  yet  another 
praCtice  of  the  horfe-hoe  plough,  whereby  all  weeds  growing  in 
rows  between  beans  and  peale,  are  extirpated  with  incredible 
eafe  and  expedition.  It  is  a very  fimple  machine,  drawn  by  one 
or  two  horfes,  confiding  of  a pair  of  low  wheels  turning  upon  a 
common  axis ; from  whence  two  fquare  irons  are  let  down  at 
equal  diftances,  and  triangular  hoes  made  at  the  ends,  the 
points  of  the  triangles  being  placed  forward,  and  fo  fixed  as  to 
cut  all  weeds  an  inch  below  the  furface,  in  the  fame  manner  as 
the  Dutch  garden-hoe  above  mentioned.  By  this  machine  a 
man  and  a boy,  with  two  horfes  or  mules,  will  clear  perfectly 
all  the  fpaces  of  a field  of  ten  acres  in  two  days,  and  it  may  be 
of  admirable  ufe  in  all  loofe  and  dry  foils  in  the  fugar-iflands  : 
for,  while  two  horfes  or  mules  draw  in  the  fpace  before  each 
other,  the  wheels  pafs  on  the  outfide  of  each  row  of  canes, 
without  doing  the  leaft  injury,  while  the  plough-holder  attends 
to  his  bufinefs.  In  ftiff  foils  which  require  draining,  neither 
the  horfe-hoe  plough  nor  the  Dutch  hoe  can  be  proper  5 or  any 
other  inftrument  fo  effectual  as  the  fpade  ufed  in  the  manner 
above  hinted,  where  the  ftaple  is  deep. 

But  where  the  ftaple  of  land  is  lhallow,  care  muft  be  taken 
not  to  dig  much  below  it,  according  to  the  univerfal  opinion  of 
all  th'e  beft  writers,  fupported  by  the  experience  of  100  years. 
Yet  fome  good  planters  are  fallen  into  the  contrary  pradlice, 
and  dig  up  ftiff  clay  far  below  the  ftaple.  This,  Mr.  Martin 
fays,  was  done  in  his  own  lands,  during  hisabfence,  by  inju- 
dicioufty  ploughing  below  the  ftaple;  and  fo  injured  the  foil, 
that  all  the  arts  of  culture  for  many  years  hardly  retrieved  its 
former  fertility.  Indeed,  where  the  ftaple  is  fh allow,  upon  a 
fat  clay*,  the  turning  up  a little  of  it  at  a time,  from  the 
bottom  of  the  cane-holes,  and  mixing  it  with  rich  hot  dung, 
made  of  marie,  or  fandy  mould,  which  may  take  off  its  cohefive 
quality,  will  in  due  time,  and  by  long  fallow,  convert  it  into 
good  foil  : but  if  ftiff  clay  be  turned  up,  without  any  luch  mix- 
ture, in  large  quantities,  it  will  infallibly  difappoiut  the  ope- 
rator’s hopes  : for,  though  folid  clay  will  moulder,  by  expo- 
lure,  to  a feeming  fine  earth,  yet  it  will  return  to  its  primitive 
ftate  very  foon  after  being  wet  and  covered  from  the  external 
air,  if  not  divided  as  above  fuggefted. 

After  all,  the  common  horle-hoeing  plough  drawn  by  two 
mules  in  a line  before  each  other,  or  the  hand  hoe  in  common 
ufe,  will  anfwer  the  purpofe  very  well,  where  the  lands  are 
planted  in  Mr.  Tull’s  method ; that  is,  where  the  fpaces  are 
equal  to  the  land  planted,  in  the  following  manner. 

Suppofe  fix  feet  planted  in  two  rows  of  canes,  and  fix  feet  of 
land  left  as  a fpace  unplanted  ; and  fo  a whole  piece  of  land, 
planted  in  alternate  double  rows  with  equal  fpaces,  may  be 
hoe-ploughed  with  'eafe,  as  before  hinted,  and  that  at  any 
time  during  the  gtowth  of  canes,  whpn  it  is  rnoft  convenient 
to  the  planter;  which  is  a confiderable  advantage:  and  yet  it 
is  the  leaft  of  all  attending  this  method  of  culture  ; for,  by 
leaving  thefe  fpaces,  the  cancs  will  have  both  more  air  and 
fun.  By  hoe-ploughing  them,  the  roots  of  each  double  row 


* In  order  to  make  dung  rot  the  fooner,  much  labour  is  beftowed  in  digging  and  turning  it  over  by  hoes  : but  two-thirds  of 
that  labour  may  be  faved  by  the  ufe  of  hay-knives ; fix  of  which,  ufed  dexteroufly,  will  cut  up  a pen  in  lefs  time  than  60  negroes 
can  do  by  hoes  : but  hay-knives  cannot  be  ufed  where  gritty  mould  is  ufed  in  pens. 

-j-  Deep  and  loofe  foils  may  be  ploughed  with  a fmall  ftrength  of  cattle  or  mules  : but  ftiff  lands  in  hot  climates  require  more 
ftrength  of  cattle  than  can  be  maintained  in  the  fmall  paftures  of  the  planters;  lor,  it  thofe  ftrong  foils  are  either  too  wet  or  too 
dry  (as  is  generally  the  cafe),  ploughing  is  imprafticable. 

X In  (liftTands,  the  frnglc  alternate  rows  of  four  feet  diftance,  as  preventive  of  much  labour  in  weeding,  are  found  beftj  and 
alfo  yield  more  fugar  by  the  acre;  and  are  Ids  apt  to  be  affieited  by  drought. 
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will  have  large  room  for  expanfion,  and  confequently,  by 
gaining  more  nutriment,  will  grow  more  luxuriantly.  By  thefe 
lpaces  the  canes  may  be  cleaned  from  the  blaft  with  more  eale 
and  convenience  ; and  will  ferve  as  proper  beds  to  plant  great 
corn,  without  the  lead  injury  to  the  canes;  as  well  as  to  con- 
tun  the  trafii  taken  offthe  land,  where,  by  rotting,  and  being 
hoe-ploughed  into  the  foil,  it  will  wonderfully  enrich  it,  and 
will  (it  it  to  be  planted  immediately  after  the  canes  in  the 
neighbouring  double  rows  are  cut  down.  Befides  all  thefe  ad- 
mirable advantages  of  planting  the  land  in  alternate  double 
rows  with  equal  fpaces,  the  canes,  when  at  full  age,  may  be 
ealily  dripped  of  their  trafh,  and  by  that  means  the  juice  ren- 
dered fo  mature  as  to  yield  double  the  produce,  and  much  better 
iugars  than  undripped  canes.  This  method  of  culture  may  be 
recommended  for  all  kinds  of  foil : for  as  by  this  praftice  the 
rank  luxuriant  canes  will  be  more  matured,  fo  the  poor  foils 
will  be  rendered  more  fruitful ; and  as  the  roots  of  the  canes 
which  expand  into  thefe  fpaces  will  be  kept  moid  by  being  co- 
vered with  rotten  tra(h,  fo  they  mud  bear  dry  weather  much 
longer  in  the  burning  foils.  In  thofe  lowlands  which  require 
draining  by  furrows,  the  alternate  double  rows  and  fpaces  mud 
be  made  crofs  the  ridges  ; by  which  means  thofe  fpaces,  being 
hoe-ploughed  from  the  centre  to  the  lides,  will  be  always  pre- 
served in  a proper  date  of  roundnefs.  By  this  method  of  planting, 
the  canes  may  be  fo  well  ripened  as  to  yield  double  the  quanti- 
ty of  fugar  of  canes  planted  in  the  dole  manner  ; which  laves 
half  the  labour  of  cartage,  half  the  time  of  grinding  and  boil- 
ing, and  half  the  fuel,  beddes  yielding  finer  fugar. 

Yet,  how  welt  foever  the  method  of  planting  in  fingle  or 
double  alternate  rows  has  fucceeded  in  the  loofe  and  did'  foils, 
experience  has  diown  that  it  is  a wrong  practice  in  did"  lands 
that  are  thrown  into  round  or  dat  ridges  : for,  thefe  being  mod 
apt  to  crack,  the  fun-beams  penetrate  foon  to  the  cane-roots, 
(top  their  growth,  and  have  an  ill  influence  upon  the  fugar.  It 
is  therefore  advil'able  to  plant  fuch  lands  full,  but  in  large  holes 
of  4 feet,  by  5 feet  towards  the  banks : after  the  plant-canes 
are  cut,  to  dig  out  one,  and  leave  two  rows  danding,  hoe- 
ploughing  the  fpaces  after  turning  all  the  trafh  into  furrows 
till  almofl  rotten  : for,  if  the  trafh  is  drawn  upon  the  hoe- 
ploughed  fpaces,  they  will  hardly  ever  moulder,  at  lead  not  till 
the  trafh  is  quite  rotten.  This  is  an  infallible  proof  from  ex- 
perience of  how  little  advantage  trafh  is  to  the  foil,  unlefs  it  be 
in  great  droughts,  to  keep  out  the  intenfe  fun-beams  : for,  in 
all  other  refpefts,  it  prevents  that  joint  operation  of  the  fun 
and  air  in  mouldering  and  fru&ifying  the  foil,  as  has  been 
proved  by  repeated  experiments. 

But  in  flat  did  foils  that  are  properly  drained  by  round- 
ridging,  no  culture  prevents  cracking  fo  cft'eClually  as  hde- 
ploughing  into  them  a quantity  of  loofe  marie,  of  which  that 
of  a chocolate  or  of  a yellow  colour  is  bed;  and  it  will  be  dill 
much  better,  by  lying  upon  the  land,  in  fmall  heaps,  or  in 
cane  holes,  for  tome  time,  to  imbibe  the  vegetative  powers  of 
the  air  before  it  is  intimately  mixed  with  the  foil. 

As  to  the  manner  of  planting  canes,  the  general  pra&ice  of 
allowing  four  feet  by  five  to  a hole,  and  two  frefli  * plants,  is 
found  by  common  experience  to  be  right  and  good  in  alternate 
rows.  But  the  following  precautions  are  necedary  to  be  ob- 
ferved.  Fird,  let  all  the  cane-rows  run  ead  and  wed,  that  the 
trade-wind  may  pafs  freely  through  them  : becaufe  air  and  fun- 


fliinc  are  as  conducive  to‘  the  growth  and  maturation  of  fugar- 
canes  as  of  any  other  vegetable.  Secondly,  let  not  any  acceflion 
of  mould  be  drawn  into  hills  round  the  young  canes,  except 
where  water  dagnat.es  t ; becaufe  the  fibres  which  run  hori- 
zontally, and  near  the  lurface,  are  much  broken  and  fpoiled  bv 
that  practice.  Thirdly,  let  the  fugar-canes  be  cut  at  their  full 
maturity;  which,  in  a dry  loofe  foil,  is  generally  at  the  end  of 
14  or  13  months  after  being  planted;  but  in  cold  clay-foils, 
not  till  t6  or  17  months.  Fourthly,  as  the  cane-rows  run  ead 
and  weft  in  as  proper  a direftion  as  potfible  for  cartage  to  the 
fugar-work,  fo  canes  mud  be  put  Ahe  contrary  way  if  the  plant- 
er expeCts  any  great  produce  from  his  rattoons : for,  by  begin- 
ning to  cut  canes  at  the  part  of  his  field  mod  remote  from  the 
works,  the  carts  cannot  often  pafs  over  the  fame  track,  and  con- 
fequently  the  cane  (tools  cannot  be  injured,  more  efpecially  if 
he  take  due  care  to  cut  the  canes  very  clofe  to  their  roots  ; for, 
by  leaving  a long  dub  (which  mutt  perith)  the  C3ne-dooIs  are 
much  injured.  It  may  be  obje&ed  to  the  practice  of  the  cutting 
canes  tranfverfely  to  the  rows,  that  the  negroes’  labour  will  not 
be  fo  equally  divided:  but  let  every  man  confider  both  Tides  of 
the  quellion,  and  be  determined  by  his  own  experience  ; and 
then  he  will  be  convinced,  that  it  matters  very  little  which  way 
he  cuts  draight  danding  canes;  but  in  cafes  where  the  fugar- 
canes  lean,  or  are  lodged  by  preceding  high  winds,  it  is  a point 
of  great  importance  to  place  the  labourers  fo  as  to  cut  the  canes 
fird  at  the  roots,  and  then,  drawing  them,  cut  offthe  tops  : for 
thus  by  two  ftrokes  each  cane  will  be  cut  ; and  twice  the  quan- 
tity cut  in  the  fame  time,  and  by  the  fame  hands,  more  than  by 
cutting  in  any  other  direction.  In  round-ridged  land,  it  is  pro- 
per to  cut  canes  in  the  fame  dire&ion  of  the  ridges,  throwing 
the  tops  and  trafh  into  the  furrows  to  render  the  cartage  eafy, 
and  to  preferve  the  ridges  in  their  proper  form. 

It  is  almod  needlefs  to  fugged:  the  expediency  of  planning 
the  cane-pieces  of  a plantation  in  exact  fquares,  fo  that  the  in- 
tervals may  interfeft  at  right  angles  ; fince  fuch  regularity  is 
not  only  more  beautiful,  more  fafe  in  cafe  of  accidental  fires, 
and  a better  difpofition  of  the  whole  for  dividing  and  planting 
one-third  or  fourth  part  of  a plantation  every  year,  but  alfo 
much  eafier  guarded  by  a few  watchmen  : for  one  of  thefe 
walking  in  a line  from  ead  to  wed,  and  thepther  from  north  to 
fouth,  look  through  every  avenue,  where  the  mod  fubtle  thief 
cannot  efcape  the  watchful  eye.  And  if  the  intervals  furround- 
ing the  boundary  of  a regular  plantation  be  made  24  feet  wide, 
the  proprietor  will  receive  ample  recompenfe  for  fo  much  land, 
by  the  fecurily  of  his  canes  from  fires  kindled  in  the  neighbour- 
hood, and  by  planting  all  that  land  in  plantain-trees,  which 
may  at  once  yield  food  and  fhade  to  the  watchmen,  ufiio  by  that 
means  can  have  no  excufe  for  ablence  from  their  proper  fla- 
tions.  But  as  fuel  grows  very  fearce  in  mod  of  our  iflands,  it 
is  alfo  expedient  to  plant  a logwood  or  dower-fence  in  all  the 
boundaries  of  every  plantation,  which,  being  cut  every  year, 
will  furnifh  good  (lore  of  faggots.  Logwood  makes  the  dronged 
and  quickelt  of  all  fences,  and  agrees  with  every  foil  : the  cut- 
tings make  excellent  oven-fuel. 

So  much  for  the  general  operations  of  planterthip,  according 
to  the  approved  direClioms  of  Mr.  Martin.  For  the  particular 
cultivation  of  the  fugar-canes,  the  extraction  of  the  fugar,  and 
the  diflillation  of  rum,  fee  the  articles  Sacciiarum,  Sugar, 
and  Rum. 


* It  is  an  odd  fancy  that  (tale  plants  grow  bed,  when  both  reafon  and  experience  vouch  that  the  mod  lucculent  plants  are  bed: 
one  good  plant  in  the  centre  of  a large  hole  is  fufficient  when  the  land  is  full  holed. 

j'  The  dagnation  of  water  in  pools  (ufual  in  did  level  lands)  is  the  mod  injurious  circumdance  attending  it;  for  that, 
by  long  duration,  will  convert  the  fined  mould  into  diff  clay.  The  proprietor  of  luch  a foil  mud  therefore  grudge  no  labour 
to  drain  it  well ; and  yet  by  luch  eafy  gradation  as  to  jirevent  the  mould  from  being  waffled  away  by  great  floods,  in  cafe  the 
under  dratum  be  a loam. 
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PLANTIN  (Christopher),  a celebrated  printer,  was 
born  near  lours  in  1 ,53.3»  and  bred  to  an  art  which  he  carried 
to  the  bighelt  degree  of  perfection.  He  went  and  fettled  at 
Antwerp;  and  there  erected  a printing-office,  which  was  con- 
sidered not  only  as  the  chief  ornament  of  the  town,  but  as  one 
of  the  rnoft  extraordinary  edifices  in  Europe.  A great  number 
of  ancient  authors  were  printed  here  ; and  thefe  editions  were 
valued  not  only  for  the  beauty  of  the  characters,  but  alfo  for 
the  correctnets  of  the  text,  with  regard  to  which  PI  an  tin  was 
fo  very  nice,  that  he  procured  the  molt  learned  men  to  be  cor- 
rectors of  his  prefs.  He  got  immenfe  riches  by  his  profetfion  ; 
which,  however,  he  did  not  hoard  up,  but  f'pent  like  a gentle- 
man. He  died  in  1598,  aged  65  years  ; and  left  a molt  fump- 
tuous  and  valuable  library  to  his  grandfon  Balthafar. 

PLANTING,  in  agriculture  and  gardening,  is  fetting  a 
tree  or  plant,  taken  from  its  proper  place,  in  a new  hole  or  pit  ; 
throwing  frelh  earth  over  its  root,  and  filling  up  the  hole  to  the 
level  of  the  furface  of  the  ground. 

The  firlt  thing  in  planting  is  to  prepare  the  ground  before 
the  trees  or  plants  are  taken  out  of  the  earth,  that  they  may  re- 
main out  of  the  ground  as  fliort  a time  as  poflible  ; and  the  next 
is,  to  take  up  the  trees  or  plants,  in  order  to  their  being  tranf- 
planted.  In  taking  up  the  trees,  carefully  dig  away  the  earth 
round  the  roots,  fo  as  to  come  at  their  feveral  parts  to  cut  them 
off;  for,  it  they  are  torn  out  of  the  ground  without  care,  the  roots 
will  be  broken  and  brui fed,  to  the  great  injury  of  the  trees. 
When  you  have  taken  them  up,  the  next  thing  is  to  prepare 
them  for  planting  by  pruning  the  roots  and  heads.  And  firft, 
as  to  the  roots ; all  the  (mall  fibres  are  to  be  cut  off,  as  near  to 
the  place  from  whence  they  are  produced  as  may  be,  except 
they  are  to  be  replanted  immediately  after  they  are  taken  up. 
Then  prune  off  all  the  bruifed  or  broken  roots,  all  luch  as  are 
irregular  and  crofs  each  other,  and  all  downright  roots,  efpe- 
cially  in  fruit-trees  : fhorten  the  larger  roots  in  proportion  to 
the  age,  the  ftrength,  and  nature  of  the  tree  ; obferving  that 
the  walnut,  mulberry,  and  fome  other  tender-rooted  kinds 
{hould  not  be  pruned  lo  clofe  as  the  more  hardy  forts  of  fruit 
and  foreft  trees  : in  young  fruit-trees,  fuch  as  pears,  apples, 
plums,  peaches,  &c.  that  are  one  year  old  from  the  time  of  their 
budding  or  grafting,  the  roots  may  be  left  only  about  eight  or 
nine  inches  long  ; but  in  older  trees,  they  mufl  be  left  of  a much 
greater  length  : but  this  is  only  to  be  underflood  of  the  larger 
roots ; for  the  fmall  ones  muft  be  chiefly  cut  quite  out,  or 
pruned  very  fhort.  The  next  thing  is  the  pruning  of  their 
heads,  which  muft  be  differently  performed  in  different  trees; 
and  the  defign  of  the  trees  muft  alfo  be  confidered.  Thus,  if 
they  are  defigned  for  walls  or  efpaliers,  it  is  beft  to  plant  them 
with  the  greateft  part  of  their  heads,  which  fhould  remain  on 
till  they  begin  to  ftioot  in  the  fpring,  when  they  muft  be  cut 
down  to  five  or  fix  eyes,  at  the  fame  time  taking  care  not  to 
difturb  the  roots.  But  if  the  trees  are  defigned  for  ftandards, 
you  fhould  prune  off  all  the  fmall  branches  clofe  to  the  place 
where  they  are  produced,  as  alfo  the  irregular  ones  which  crofs 
each  other ; and,  after  having  difplaced  thefe  branches,  you 
lhould  alfo  cut  off  all  fuch  parts  of  branches  as  have  by  any  ac- 
cident been  broken  or  wounded  ; but  by  no  means  cut  off  the 
main  leading  (hoots,  which  are  necetfary  to  attract  the  fap  from 
the  root,  and  thereby  promote  the  growth  of  the  tree.  Having 
thus  prepared  the  trees  for  planting,  you  muft  now  proceed  to 
place  them  in  the  earth  : but  firft,  if  the  trees  have  been  long 
out  of  the  ground,  fo  that  the  fibres  of  the  roots  are  dried,  place 
them  eight  or  ten  hours  in  water,  before  they  are  planted,  with 
their  heads  ere£l,  and  the  roots  only  immerfed  therein  ; which 
will  fwell  the  dried  veffels  of  the  roots,  and  prepare  them  to 
imbibe  nourilhment  from  the  earth.  In  planting  them,  great 
regard  fhould  be  had  to  the  nature  of  the  foil ; for,  if  that  be 
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cold  and  moift,  the  trees  {hould  be  planted  very  fhallow  ; and  if 
it  be  a hard  rock  or  gravel,  it  will  be  better  to  rail'c  a hill  of 
earth  where  each  tree  is  to  be  planted,  than  to  dig  into  the  rock 
or  gravel,  and  fill  it  up  with  earth,  as  is  too  often  pra&ifed,  by 
which  means  the  trees  are  planted  as  it  were  in  a tub,  and  have 
but  little  room  to  extend  their  roots.  The  next  thing  to  be  ob- 
ferved  is,  to  place  the  trees  in  the  hole  in  fuc^h  a manner  that 
the  roots  may  be  about  the  fame  depth  in  the  ground  as  before 
they  were  taken  up;  then  break  the  earth  fine  with  a fpade, 
and  fcatter  it  into  the  hole,  fo  that  it  may  fall  in  between  every 
root,  that  there  may  be  no,hollownefs  in  the  earth  : then  having 
filled  up  the  hole,  gently  tread  down  the  earth  with  your  feet, 
but  do  not  make  it  too  hard  ; which  is  a great  fault,  efpecially 
if  the  ground  be  ftrong  or  wet.  Having  thus  planted  the  trees, 
they  fhould  be  fattened  to  flakes  driven  into  the  ground  to  pre- 
vent their  being1  difplaced  by  the  wind,  and  fome  mulch  laid 
upon  the  furface  of  the  ground  about  their  roots  : as  to  fuch  ax 
are  planted  againft  walls,  their  roots  fhould  be  placed  about  five 
or  fix  inches  from  the  wall,  to  which  their  heads  fhould  be 
nailed  to  prevent  tbeir  being  blown  up  by  the  wind.  The  fea- 
fons  for  planting  are  various,  according  to  the  different  forts  of 
trees,  or  the  foil  in  which  they  are  planted.  For  the  trees 
whofe  leaves  fall  off’ in  winter,  the  beft  time  is  the  beginning  of 
October,  provided  the  foil  be  dry;  but  if  it  be  a very  wet  foil, 
it  is  better  to  defer  it  till  the  latter  end  of  February,  or  the  be- 
ginning of  March  : and  for  many  kinds  of  evergreens,  the  be- 
ginning of  April  is  by  far  the  beft  feafon  ; though  they  may  be 
lafely  removed  at  midfummer,  provided  they  are  not  to  be 
carried  very  far  ; but  we  fhould  always  make  choice  of  a cloudy 
wet  feafon. 

In  the  fecond  volume  of  the  papers,  &c.  of  the  Bath  Society 
there  is  a letter  on  planting  v/afte  grounds.  The  gentleman 
who  writes  it  informs  us,  that  in  the  county  of  Norfolk,  where 
he  refides,  there  were  about  6 q /or  70  years  ago  vaft  tra£ts  of 
uncultivated  ground,  which  were  then  thought  totally  barren, 
“ The  weflern  parts  of  it  (fays  he)  abounded  with  fands  of  fo 
light  a texture,  that  they  were  carried  about  by  every  wind; 
and  in  many  places  the  fands  were  fo  loofe  that  no  grafs  could 
grow  upon  them.  Art  and  induftry,  however,  have  now  fo  al- 
tered the  face  of  this  once  Arabian  defert,  that  it  wears  a very 
different  appearance.  Moft  of  thefe  trafits  are  either  planted, 
or  rendered  very  good  corn-land  and  ftteep-walks. 

“ About  30  years  fince,  the  tides  of  many  of  our  little  fand- 
111113  were  fown  with  the  feeds  of  French  furze;  and  when  a wet 
feafon  followed,  they  fucceeded  very  well,  and  grew  fo  faft,  that 
once  in  three  or  four  years  they  were  cut  for  fuel,  and  fold  at  a 
good  price  at  Thetford,  Brandon,  Harling,  Swaffham,  and 
places  adjacent.  This  excited  fome  public-fpirited  gentlemen, 
among  whom  was  the  late  Mr.  Buxton  of  Shadwell-Lodge, 
near  Thetford,  to  attempt  the  planting  of  Scotch  and  fpruce 
firs,  and  other  hardy  foreft  trees.  At  firft  they  found  fome 
difficulty  from  the  extreme  looienefs  of  the  land.  But  as  there 
is  in  all  this  part  of  the  country  fine  white  and  yellow  marie, 
at  about  three  feet  depth  below  the  land,  they  very  judicioufly 
thought  that  incorporating  it  with  the  fand  in  the  holes  where 
their  young  trees  were  planted,  would  in  lure  luccefs  ; nor  were 
they  difappointed.  The  method  fucceedcd  beyond  expectation  ; 
the  plantations  throve  exceedingly,  and  the  roots  loon  reached 
below  the  fand,  after  which  they  were  out  of  danger.  This 
excited  them  to  further  attempts. 

“ On  the  fpots  where  they  intended  to  raife  new  plantations 
from  feeds  and  acorns,  they  laid  on  a thick  coat  of  marie  and 
clay,  which,  after  being  rough  fpread,  and  lying  a winter  in 
that  ftate,  was  made  fine,  and  ploughed  in  juft  before  planting. 
By  thefe  means  the  foil  became  fixed,  and  in  a little  time  co- 
vered with  grafs  and  herbage  ; fo  that  there  are  now  vaft  plan- 
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tatlons  of  firs,  oak,  and  forefi.-t.rees,  in  the  mofi  healthy  and 
vigorous  fiate,  where  within  my  memory  ten  acres  of  land 
would  not  maintain  a fingle  ftieep  three  months. 

“ But  the  benefit  of  plantations,  whether  of  fhrubs,  copfe, 
or  trees,  is  not  confined  to  the  immediate  advantage,  or  even  the 
future  value  of  the  wood.  By  annually  fhedding  a great  num- 
ber of  leaves,  which  the  winds  difperi'e,  and  the  rains  wafii  into 
the  foil,  it  is  confiderably  improved  5 and  whenever  fuch  copies 
have  been  (tubbed  up,  the  ground  (however  unfruitful  before 
planting)  has  thereby  been  fo  enriched  as  to  bear  excellent 
crops  for  many  years,  without  the  additional  help  of  manure. 
How  much  land-owners  are  interefled  in  planting  wafie  or 
barren  (pots  1 need  not  mention  : and  nothing  but  a degree  of 
indolence  or  ignorance  unpardonable  in  this  enlightened  age 
could  induce  them  to  negledt  it. 

“ Nature  has  furnifhed  us  with  plants,  trees,  and  fhrubs, 
adapted  to  almofi  every  foil  and  (ituation  ; and  as  the  laws  of 
vegetation  are  now  much  better  underftood  than  formerly,  it  is 
a reproach  to  tbofe  whofe  practice  does  not  keep  pace  with 
their  knowledge  in  making  the  beft  ufe  of  her  bounty.  Let  no 
man  repine,  and  fay  the  land  is  barren  ; for  thofe  fpots  which 
appear  to  be  fo,  owe  that  appearance  to  human  negligence. 
Induftry  and  art  might  loon  render  an  eighth  part  of  this  king- 
dom nearly  as  valuable  as  the  relt,  which  now  remains  in 
a fiate  unprofitable  to  the  owners,  and  difgraceful  to  the  com- 
munity.” 

Ueverfe  Planting,  a method  of  planting  in  which  the  na- 
tural poiition  of  the  plant  or  (hoot  is  inverted;  the  branches 
being  fet  into  the  earth,  and  the  root  reared  into  the  air.  Dr. 
Agricola  mentions  this  monftrous  method  of  planting,  which 
he  found  to  fucceed  very  well  in  mofi  or  all  forts  of  fruit-trees, 
timber-trees,  &c.  Bradley  affirms,  that  he  has  feen  a lime- 
tree  in  Holland  growing  with  its  firft  roots  in  the  air,  which 
had  (hot  out  branches  in  great  plenty,  at  the  fame  time  that  its 
firft  branches  produced  roots  and  fed  the  tree.  Mr.  Fairchild  of 
Hoxton  has  praftifed  the  fame  with  us,  and  gives  the  following 
directions  for  performing  it : Make  choice  of  a young  tree  of 
one  fhoot,  of  alder,  elm,  willow,  or  any  other  tree  that  eafily 
takes  root  by  laying  ; bend  the  (hoot  gently  dowm  into  the 
earth,  and  fo  let  it  remain  until  it  has  taken  root.  Then  dig 
about  the  firft  root,  and  raile  it  gently  out  of  the  ground,  till 
the  flem  be  nearly  upright,  and  ftake  it  up.  Then  prune  the 
roots,  now  erebted  in  the  air,  from  the  bruifes  and  wounds  they 
received  in  being  dug  up;  and  anoint  the  pruned  parts  with  a 
compofition  of  two  ounces  of  turpentine,  four  ounces  of  tallow, 
and  four  ounces  of  bees  wax,  melted  together,  and  applied 
pretty  warm.  Afterwards  prune  oft' all  the  buds  or  (hoots  that 
are  upon  the  flem,  and  dre(s  the  wouifJs  with  the  fame  compo- 
fition, to  prevent  any  collateral  (bootings,  that  might  fpoil  the 
beauty  of  the  ftem. 

PLANUDES  (Maximus),  a Greek  monk  of  Conflantino- 
ple,  towards  the  end  of  the  14th  century,  who  publiflied  a col- 
lection of  epigrams  entitled  Anthohgia ; a Greek  tranflation  of 
Ovid's  Metamorphofes  ; a Life  of  JECop,  which  is  rather  a 
romance  than  a hiflory;  and  fome  other  works.  We  know 
nothing  more  of  him,  than  that  he  fuffered  fome  perfecution 
on  account  of  his  attachment  to  the  Latin  church. 

PLASHING  of  Hedges,  is  an  operation  thought  by  fome 
perfons  to  promote  the  growth  and  continuance  of  old  hedges  ; 
hut  whether  the  fad  be  (o  or  not  will  admit  of  fome  difpnte. 
See  Hedges.  It  is  performed  in  this  manner  : The  old  flubs 
muft  be  cut  off,  he.  within  two  or  three  inches  of  the  ground  ; 
and  the  beft  and  longed  of  the  rniddle-fized  (hoots  muft  be  left 
to  lay  down.  Some  of  the  ftrongeft  of  thefe  muft  alfo  be  left  to 
atifwer  the  purpofe  of  flakes.  Thefe  are  to  be  cut  off  to  the 
height  at  which  the  hedge  is  intended  to  be  left ; and  they  arc 


to  ftand  at  ten  feet  diflance  one  from  another  : when  there  are 
not  proper  (hoots  for  thefe  at  the  due  diftances,  their  places 
muft  be  fupplied  with  common  (takes  of  dead  wood.  The  hedge 
is  to  be  firft  thinned,  by  cutting  away  all  but  thofe  (hoots  which 
are  intended  to  be  ufed  either  as  flakes,  or  the  other  work  of  the 
plafhing  : the  ditch  is  to  he  cleaned  out  with  the  fpade  ; and 
it  muft  be  now  dug  as  at  firft,  with  doping  (ides  each  way  ; 
and  when  there  is  any  cavity  on  the  bank  on  which  the  hedge 
grows,  or  the  earth  has  been  waffied  away  from  the  roots  of 
the  ftirubs,  it  is  to  be  made  good  by  facing  it,  as  they  exprefs 
it,  with  the  mould  dug  from  the  upper  part  of  the  ditch  : all 
the  reft  of  the  earth  dug  out  of  the  ditch  is  to  be  laid  upon  the 
top  of  the  bank  : and  the  owner  (hould  look  carefully  into  it 
that  this  he  done  ; for  the  workmen,  to  (pare  themfelves  trou- 
ble, are  apt  to  throw  as  much  as  they  can  upon  the  face  of  the 
bank  ; which  being  by  this  means  overloaded,  is  foon  wafliect 
oft'  into  the  ditch  again,  and  a very  great  part  of  the  work 
undone  ; whereas  what  is  laid  on  the  top  of  the  bank  al- 
ways remains  there,  and  makes  a good  fence  of  an  indifferent 
hedge. 

In  the  plafhing  the  quick,  two  extremes  are  to  be  avoided  ; 
thefe  are,  the  laying  it  too  low,  and  the  laying  it  too  thick.  The 
latter  makes  the  fap  run  all  into  the  (hoots,  and  leaves  the 
plafties  without  fufficient  nourifhment ; which,  with  the  thick- 
nefs  of  the  hedge,  finally  kills  them.  The  other  extreme  of 
laying  them  too  high,  is  equally  to  be  avoided  ; for  this  carries 
up  all  the  nourifhment  into  the  plafties,  and  fo  makes  the  (hoots 
fmall  and  weak  at  the  bottom,  and  confequently  the  hedge  thin. 
This  is  a common  error  in  the  north  of  England.  The  beft; 
hedges  made  anywhere  in  England  are  thofe  in  Hertford  (hire  ; 
for  they  are  plafhed  in  a middle  way  between  the  two  extremes, 
and  the  cattle  are  by  that  prevented  both  from  cropping  the 
young  (hoots,  and  from  going  through;  and  a new  and  vigo- 
rous hedge  foon  forms  itfelf. 

When  the  fhoot  is  bent  down  that  is  intended  to  be  plafhed,  it 
muft  he  cut  half-way  through  with  the  bill  : the  cut  muft  be 
given  (loping,  fomewhat  downwards,  and  then  it  is  to  be 
wound  about  the  flakes;  and  after  this  its  fuperfluous  branches 
are  to  be  cut  off  as  they  ftand  out  at  the  Tides  of  the  hedge.  If 
for  the  firft  year  or  two,  the  field  where  a new  hedge  is  made  can 
be  ploughed,  it  will  thrive  the  better  for  it ; but  if  the  ftubs 
are  very  old,  it  is  bed  to  cut  them  quite  down,  and  to  fecure 
them  with  good  dead  hedges  on  both  fides,  till  the  (hoots  are 
grown  up  from  them  ftrong  enough  to  plafti  ; and  wherever 
void  (paces  are  feen,  new  fets  are  to  be  planted  to  fill  them  up. 
A new  hedge  raifed  from  fets  in  the  common  way,  generally 
requires  plaflring  in  about  eight  ornine years  after. 

PLASSEY,  is  a grove  near  the  city  of  Muxadab,  in  In- 
dia, famous  for  a battle  fought  between  the  Englifh  under 
lord  Clive  and  the  native  Hindoos  under  the  nabob  Surajah 
Dowlah.  The  Britifh  army  confided  of  about  3200  men,  of 
whom  the  Europeans  did  not  exceed  900 ; while  that  of  the 
nabob  con fi fled  of  50,000  foot,  and  18,000  horfe.  Not- 
withftanefing  this  great  difproportion,  however,  lord  Clive 
effefitually  routed  the  nabob  and  his  forces,  with  the  lofs  of 
3 Europeans  and  26  fepoys  killed,  and  5 Europeans  and 
40  fepoys  wounded.  The  nabob’s  lols  was  eftimated  at 
about  two  hundred  men,  befides  oxen  and  elephants.  See 
Clive. 

PLASTER,  or  Emplaster,  in  pharmacy,  an  external 
application  of  a harder  confidence  (ban  an  ointment ; to  be 
fpread,  according  to  the  different  circumftances  of  the  wound, 
place,  or  patient,  either  upon  linen  or  leather.  See  Phar- 
macy. 

Plaster,  or  Plaijler,  in  building,  a compofition  of  lime, 
fometimes  mixed  with  fand,  he.  uled  to  parget  or  cover  the 
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• nudities  of  a building.  See  the  articles  Pargeting  and 
Stucco. 

Plaster  of  Paris,  a preparation  of  fcveral  fpecies  of  gyp- 
fum  dug  near  Mount  Maitre,  a village  in  the  neighbourhood 
of  Paris;  whence  the  name.  See  Alabaster,  Gypsum, 
and  Chemistry,  The  bed  fort  is  hard,  white,  (hining,  and 
marbly  ; known  by  the  name  of  plajler-jlotie  or  parget  of  Mount 
Matte.  It  w ill  neither  give  fire  with  fteel,  nor  ferment  with 
aquafortis  ; but  very  freely  and  readily  calcines  in  the  fire  into 
a fine  plafter,  the  uie  of  which  in  building  and  calling  llatues 
is  well  knowm. 

The  method  of  reprefenting  a face  truly  in  plafter  of  Paris 
is  this  : The  perfon  whofe  figure  is  defigned  is  laid  on  his  back, 
with  any  convenient  thing  to  keep  off  the  hair.  Into  each 
nollril  is  conveyed  a conical  piece  of  ftiff  paper,  open  at  both 
ends,  to  allow  of  refpiration.  Thefe  tubes  being  anointed 
with  oil,  are  fupported  by  the  hand  of  an  afliftant ; then  the 
face  is  lightly  oiled  over,  and  the  eyes  being  kept  flint,  alabafter 
frefti  calcined,  and  tempered  to  a thinnilh  confidence  with 
water,  is  by  fpoonfuls  nimbly  thrown  all  over  the  face,  till  it 
lies  near  the  thicknefs  of  an  inch.  This  matter  grows  fenfibly 
hot,  and  in  about  a quarter  of  an  hour  hardens  into  a kind  of 
ftony  concretion  ; which  being  gently  taken  off,  reprefents, 
on  its  concave  furface,  the  minuted  part  of  the  original  face.  In 
this  a head  of  good  clay  may  be  moulded,  and  therein  the  eyes 
are  to  be  opened,  and  other  neceffary  amendments  made.  This 
fecond  face  being  anointed  with  oil,  a fecond  mould  of  calcined 
alabafter  is  made,  confiding  of  two  parts  joined  lengthwii'e 
along  the  ridge  of  the  nofe ; and  herein  may  be  call,  with  the 
fame  matter,  a face  extremely  like  the  original. 

If  finely  powdered  alabafter,  or  plafter  of  Paris,  be  put  into 
a bafon  over  a fire,  it  will,  when  hot,  affume  the  appearance 
of  a fluid  by  rolling  in  waves,  yielding  to  the  touch,  {learning, 
&c.  all  which  properties  it  again  lofes  on  the  departure  of  the 
heat  ; and  being  thrown  upon  paper,  will  not  at  all  wet  it,  but 
immediately  dilcover  itfelf  to  be  as  motionlefs  as  before  it  w-as 
fet  over  the  fire  ; whereby  it  appears,  that  a heap  of  fuch  little 
bodies,  as  are  neither  fpherical  nor  otherwife  regularly  (haped, 
nor  fmall  enough  to  be  below  the  difeernment  of  the  eye,  may, 
wi.hout  fufion,  be  made  fluid,  barely  by  a fufficiently  ftrong 
and  various  agitation  of  the  particles  which  compofe  it ; and 
moreover  lofe  its  fluidity  immediately  upon  the  ceffation 
thereof. 

Two  or  three  fpoonfuls  of  burnt  alabafter,  mixed  up  thin  with 
water,  in  a fhort  time  coagulate,  at  the  bottom  of  a veffel  full 
of  water,  into  a hard  lump,  notwithftanding  the  water  that 
furrounded  it.  Aitificers  obferve,  that  the  coagulating  pro- 
perty of  burnt  alabafter  will  be  very  much  impaired  or  loft,  if 
the  powder  be  kept  too  long,  efpecially  if  in  the  open  air, 
before  it  is  made  ufe  of ; and  when  it  hath  been  once  tempered 
with  water,  and  fuffered  to  grow  hard,  they  cannot,  by  any 
burning  or  powdering  of  it  again,  make  it  ferviceable  for  their 
purpofe  as  before. 

This  matter,  when  wrought  into  veffels,  &c.  is  ftill  of  fo 
loofe  and  fpongy  a texture,  that  the  air  has  eafy  paffage  through 
it.  Mr.  Boyle  gives  an  account,  among  his  experiments  with 
the  air-pump,  of  hi*3  preparing  a tube  of  this  plafter,  clofed  at 
one  end  and  open  at  the  other  ; and  on  applying  the  open  end 
to  the  cement,  as  is  ufually  done  with  the  receivers,  it  was 
found  utterly  impoflible  to  exhauft  all  the  air  out  of  it ; for  frefh 
air  from  without  preffed  in  as  fall  as  the  other,  or  internal  air, 
was  exhaufted,  though  the  Tides  of  the  tube  were  of  a confider- 
able  thicknefs.  A tube  of  iron  was  then  put  on  the  engine; 
fo  that,  being  filled  with  water,  the  tube  of  plafter  of  Paris, 
was  covered  with  it  ; and  on  ufing  the  pump  it  was  immedi- 
ately feen,  that  the  water  pafl'ed  through  into  it  as  eafily  as 
the  air  had  done,  when  that  was  the  ambient  fluid.  After 
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this,  trying  it  with  Venice  turpentine  inftead  of  water,  the 
thing  fucceeded  very  well  ; and  the  tube  might' be  perfectly 
exhaufted,  and  would  remain  in  that  ftate  feveral  hours.  After 
tin's,  on  pouring  fome  hot  oil  upon  the  turpentine,  the  cafe 
was  much  altered;  for,  the  turpentine  melting  with  this,  that 
became  a thinner  fluid,  and  in  this  ftate  capable  of  paffinglike 
water  into  the  pores  of  the  plafttr.  On  taking  away  the  tube 
after  this,  it  was  remarkable  that  the  turpentine,  which  had 
pervaded  and  filled  its  pores,  rendered  it  tranfparent,  in  the 
manner  that  water  gives  tranfparency  to  that  Angular  ftone 
called  oci/lus  mundi.  In  this  manner,  the  weight  of  air,  under 
proper  management,  will  be  capable  of  making  feveral  forts  of 
glues  penetrate  platter  of  Paris  ; and  not  only  this,  but  baked 
earth,  wood,  and  all  other  bodies  porous  enough  to  admit 
water  on  this  occafion. 

Plafter  of  Paris  is  ufed  as  a manure  in  Pennfylvania,  as  we 
find  mentioned  in  a letter  from  a gentleman  in  that  country, 
inferted  in  the  5th  volume  of  the  Bath  Society  papers,  and 
which  we  fhall  infert  here  for  the  fatisfadlion  and  information 
of  our  agricultural  readers.  “ The  beft  kind  is  imported  from 
hills  in  the  vicinity  of  Paris  : it  is  brought  down  the  Seine, 
and  exported  from  Havre  de  Grace.  There  are  large  beds  of 
it  in  the  bay  of  Fundy,  fome  of  which  I have  feen  nearly  as 
good  as  that  from  France  ; neverthelefs  feveral  cargoes  brought 
from  thence  to  Philadelphia  have  been  ufed  without  effedl.  It 
is  probable  this  was  taken  from  the  top  of  the  ground,  and  by 
the  influence  of  the  fun  and  atmofphere  difpoffeffed  of  the 
qualities  neceffary  for  the  purpofes  of  vegetation.  The  lumps 
compofed  of  flat  {hining  fpecula  are  preferred  to  thofe  which 
are  formed  of  round  particles  like  fand  : the  fimple  method  of 
finding  out  the  quality  is  to  pulverize  fome,  and  put  it  dry 
into  an  iron  pot  over  the  fire,  when  that  which  is  good  will 
foon  boil,  and  great  quantities  of  the  fixed  air  efcape  by  ebul- 
lition. It  is  pulverifed  by  firft  putting  it  in  a ft3mping-mill. 
The  finer  its  pulverization  the  better,  as  it  will  thereby  be  more 
generally  diffufed. 

“ It  is  beft;  to  fow  it  in  a wet  day.  The  moll  approved 
quantity  for  grafs  is  fix  bulhels  per  acre.  No  art  is  required 
in  flowing  it  more  than  making  the  diftribution  as  equal  as 
pofiible  on  the  fward  of  grafs.  It  operates  altogether  aS  a top 
manure,  and  therefore  fhould  not  be  put  on  in  the  fpring  until 
the  principal  frofts  are  over  and  vegetation  hath  begun.  The 
general  time  for  flowing  with  us  is  in  April,  May,  June,  July, 
Auguft,  and  even  as  late  as  September.  Its  effedls  will  gene- 
rally appear  in  10  or  15  days  ; after  which  the  growth  of  the 
grafs  will  be  fo  great  as-to  produce  a large  burden  at  the  end 
of  fix  weeks  after  flowing. 

“ It  mud  be  fown  on  dry  land,  not  fubjuSl  to  be  overflown. 
I have  flown  it  on  fand,  loam,  and  clay,  and  it  is  diificult  to  fay 
on  which  it  has  belt  arifwered,  although  the  effedt  is  fooner 
vifible  on  fand.  It  has  been  ufed  as  a manure  in  this  ftate  for 
upwards  of  twelve  years.  Its  duration  may,  from  the  beft  in- 
formation I can  colledt,  be  eftimated  from  feven  to  twelve 
years ; for,  like  other  manure,  its  continuance  very  much  de- 
pends on  the  nature  of  the  foil  on  which  it  is  placed. 

“ One  of  my  neighbours  flowed  fome  of  his  grafs  ground  fix 
years  ago,  another  four  years  ago  ; a great  part  of  my  own  farm 
was  fown  in  May  1788.  We  regularly  mow  two  crops,  and 
pafture  in  autumn  ; no  appearance  of  failure,  the  prefent  crop 
being  full  as  good  as  any  preceding.  I have  this  feafon  mowed 
fifty  acre?  of  red  clover,  timothy  grafs,  white  clover,  &c. 
which  was  plaftered  lall  May,  July,  and  September  : many  who 
faw  the  grafs  eftimated  the  produce  at  two  tons  per  acre,  but 
I calculate  the  two  crops  at  three  tons.  Several  ftripes  were 
left  in  the  different  fields  without  plafter  ; thefe  were  in  a mea- 
fare  unproduftive,  being  fcarce  worth  mowing.  In  April  1 788, 
I covered  a piece  of  grafs  land  two  inches  thick  with  liara 
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manure  5 in  the  fame  Worn-out  field  Ilowed  plafler,  to  con- 
trail it  with  the  dung.  I mowed  the  dunged  and  plaftered 
land  twice  laft  year  and  once  this ; in  every  crop  the  plafter 
has  produced  the  moll.  You  will  remember,  in  all  experi- 
ments with  clover,  to  mix  about  one-third  timothy  grafs  feed  ; 
it  is  of  great  advantage  in  ferving  as  a fupport  for  the  clover  ; 
it  very  much  facilitates  the  curing  of  clover,  and  when  cured  is 
a fuperior  fodder.  The  plaller  operates  equally  as  well  on  the 
other  graffes  as  on  clover.  Its  effeCt  is  laid  to  be  good  on 
wheat,  if  fown  in  the  fpring ; but  I cannot  fay  this  from  ex- 
perience. On  Indian  corn  1 know  its  operation  to  be  great  ; 
we  ufe  it  at  the  rate  of  a table-fpoonful  fora  hill,  put  in  imme- 
diately after  drdling. 

**  From  fome  accurate  experiments  lafl  year  made  and  re- 
ported to  our  Agricultural  Society,  it  appears  that  nine  bufhels 
of  additional  corn  per  acre  were  produced  by  this  method  of 
ufing  plaller.” 

PLASTERING.  See  Pargeting. 

PLASTIC,  denotes  a thing  endowed  with  a formative 
power,  or  a faculty  of  forming  or  falhioning  a mafs  of  matter 
after  the  likenefs  of  a living  being. 

PLASTic-IVh/m’,  a certain  power  by  which,  as  an  inflru- 
ment,  many  philofophers,  both  ancient  and  modern,  have  fup- 
pofed  the  great  motions  in  the  corporeal  world,  and  the  va- 
rious proceffes  of  generation  and  corruption,  to  be  perpetually 
carried  on. 

Among  the  philofophers  of  Greece,  fuch  a power  was  almoit 
univerfally  admitted.  It  feems,  indeed,  to  have  been  rejected 
only  by  the  followers  of  Democritus  and  Epicurus,  who  talk 
as  if  they  had  thought  gravity  effential  to  matter,  and  the  for- 
tuitous motion  of  atoms,  which  they  held  to  have  been  from 
eternity,  the  fource  not  only  of  all  the  regular  motions  in  the 
univerfe,  but  alfo  of  the  organization  of  all  corporeal  fyltems, 
and  even  of  fnfation  and  in  tolled  ion,  in  brutes  and  in  men.  It 
is  needlefs  to  fay,  that  thofe  men,  whatever  they  might  profefs, 
were  in  reality  atheifts ; and  Democritus,  it  is  univerfally 
known,  avowed  his  atheifm.  / 

The  greater  part  of  the  philofophers  who  held  the  exillence 
of  a plaltic  nature,  confidered  it  not  as  an  agent  in  the  ftn’Ct 
fenfe  of  the  word,  but  merely  as  an  inftrument  in  the  hand  of 
the  Deity  ; though  even  among  them  there  were  fome  who 
held  no  fuperior  power,  and  were  of  courfe  as  grofs  atheills  as 
Democritus  himfelf.  Such  was  Strata  of  Lampfacus.  This 
man  was  originally  of  the  peripatetic  fchoo',  over  which  he 
prefiaed  many  years,  with  no  fmall  degree  of  reputation  for 
learning  and  eloquence.  He  was  the  firli  and  chief  affertor  of 
what  has  been  termed  Hylozoic  atheifm  ; a fyftem  which  admits 
of  no  power  fuperior  to  a certain  natural  or  plajlic  life , ejfential, 
ingenerable , and  incorruptible,  inherent  in  matter,  but  without 
fenfe  and  confcioufnefs.  That  fuch  was  his  doCtrine  we  learn 
from  Cicero,  who  makes  Velleius  the  Epicurean  fay,  “ Nec 
audiendus  Stralo  qui  Phyjicus  appellatur,  qui  omnein  vim  di- 
vinam  in  Natura  fitam  effe  cenfet,  quae  caufas  gignendi,  au- 
gendi,  minuendive  habeat,  fed  careat  omni  fenfu.”  That 
Strato,  in  admitting  this  plaftic  principle,  differed  widely  from 
Democritus,  is  apparent  from  the  following  account  of  him  by 
the  fame  author  : “ Stralo  Lampfacenus  negat  opera  deorum  fe 
uti  ad  fabricandum  mundum,  quaecunque  fint  docet  omnia  effe 
effeCta  natura,  nec  ut  ille,  qui  afperis,  et  levibus,  et  hamatis 
uncinatifque  corporibus  concreta  haec  effe  dicat,  interjeCto  in- 
ani ; fomnia  cenfet  haec  effe  Democriti , non  docentis  fed  op- 
tantis.” 

That  the  rough  and  fmooth,  and  hooked  and  crooked,  atoms 
of  Democritus  were  indeed  dreams  and  dotages,  is  a pofition 
which  no  man  will  controvert  ; but  furely  Strato  was  himfelf 
as  great  a dreamer  when  he  made  fenfation  and  intelligence  re- 
fultfrom  a certain  plaltic  or  fpermatic  life  in  matter,  which  is 


itfelf  devoid  of  fenfe  and  confcioufnefs.  It  is,  indeed,  incon- 
ceivable,  to  ufe  the  emphatic  language  of  Cudworth,  “ how 
any  one  in  his  fenfes  fhould  admit  fuch  a monllrous  paradox 
as  this,  that  every  atom  of  dull  has  in  itfelf  as  much  wifdom 
as  the  greateft  politician  and  mod  profound  philofopher,  and 
yet  is  neither  confcious  nor  intelligent !”  It  is  to  be  obferved 
of  Strato  likewife,  that  though  he  attributed  a certain  kind  of 
life,  to  matter,  he  by  no  means  allowed  of  one  common  life  as 
ruling  over  the  wffiole  material  univerfe.  He  fuppofed  the 
feveral  parts  of  matter  to  have  fo  many  feveral  plaltic  lives  of 
their  own,  and  feems  to  have  attributed  fomething  to  chance 
in  the  production  and  prefervation  of  the  mundane  fyftem. 

In  denying  the  exigence  of  a God,  perpetually  directing  his 
plaltic  principle,  and  in  fuppoling  as  many  of  thefe  principles 
as  there  are  atoms  of  matter,  Strato  deviated  far  from  the  doc- 
trine of  Arillotle.  The  great  founder  of  the  peripatetic  fchool, 
as  well  as  his  apoftate  difciple,  taught  that  mundane  things  arc 
not  effected  by  fortuitous  mechanifm,  but  by  fuch  a nature  as 
aCts  regularly  and  artificially  for  ends  ; yet  he  never  conlidcrs 
this  nature  as  the  higheft  principle,  or  fupreme  Numen,  but  as 
fubordinate  to  a perfeCt  mind  or  intellect  j and  he  exprefsly 
affirms,  that  “ mind , together  with  nature,  formed  or  falhioned 
this  univerfe.”  He  evidently  confiders  mind  as  the  principal 
and  intelligent  agent,  and  nature  as  the  fubfervient  and  execu- 
tive inftrument.  Indeed,  we  are  ilrongly  inclined  to  adopt  the 
opinion  of  the  learned  Molhcim,  who  thinks  that  by  nature 
Ariftotle  meant  nothing  more  than  that  QzpfxoTrrf  <pvaix-/j,  or 
animal  heal,  to  which  he  attributes  immortality,  and  of  which 
he  exprefsly  fays  that  ail  things  are  full.  Be  this  as  it  may, 
he  always  joins  God  and  nature  together,  and  affirms  that  they 
do  nothing  in  vain.  The  fame  doCtrine  was  taught  before  him 
by  Plato,  who  affirms  that  “ nature,  together  with  reafon,  and 
according  to  it,  orders  all  things.”  It  mult  not,  however,  be  con- 
cealed, that  Plato  feems  to  have  attributed  intelligence  to  the 
principle  by  which  he  fuppofed  the  world  to  be  animated  3 for 
Chalcidius,  commenting  on  the  Timaeus,  thus  expreffes  himfelf: 
“ Hcec  eft  ilia  rationabilis  anima  mundi,  quae  gemin3  juxta 
meliorem  naturam  veneratione  tutelam  pra’bet  inferioribus,  di« 
vinis  difpofitionibus  obfequens,  providentiam  nativis  impertiens, 
aeternorum  fimilitudine  propttr  cognationem  beata.” — Apu- 
leius,  too,  tells  us,  “ Illam  cceleftem  animam,  fontem  ani- 
marum  omnium,  optimam  virtutem  effe  genetricem,  fubferviri 
etiam  Fabricatori  Deo,  et  praffio  effe  ad  omnia  fnventa  ejus.’’ 
Plato  pronunciat. 

This  doCtrine  of  Plato  has  been  adopted  by  many  moderns 
of  great  eminence  both  for  genius  and  for  learning.  The  ce- 
lebrated Berkeley  bilhop  of  Cloyne,  after  giving  the  view  of 
Plato’s  anima  mundi,  which  the  reader  will  find  in  our  article 
Motion,  thus  recommends  the  ftudy  of  his  philofophy  : " If 
that  philofopher  himfelf  was  not  read  only,  but  ltudied  alfo 
with  care,  and  made  his  own  interpreter,  I believe  the  preju- 
dice that  now  lies  againft  him  would  foon  wear  off,  or  be  even 
converted  into  high  efteem,  for  thofe  exalted  notions,  and  fine 
hints,  that  fparkle  and  Ihine  throughout  his  writings ; which 
feem  to  contain  not  only  the  moTl  valuable  learning  of  Athens 
and  Greece,  but  alfo  a treafure  of  the  moft  remote  traditions 
and  early  fcience  of  the  ealt.’’  Cudworth,  and  the  learned 
author  of  Ancient  Metaphyfics,  are  likewife  ftrenuous  advocates 
for  the  Ariftotelian  doCtrine  of  a plaltic  nature  diffufed  through 
the  material  world ; and  a notion  very  fimilar  has  lardy  oc- 
curred to  a writer  who  does  not  appear  to  have  borrowed  it 
either  from  the  Lyceum  or  the  Academy. 

This  writer  is  Mr.  Young,  of  wliofe  adb ve  fubjlawe,  and 
its  agency  in  moving  bodies,  fome  account  has  been  given  elfe- 
where,  (fee  Motion.)  As  a mere  unconfcious  agent,  imma- 
terial, and,  as  he  expreffes  himfelf,  immental,  it  bears  a link- 
ing refemblance  to  the  plajlic  nature  or  vegetable  life  of  Cud- 
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worth  : but.  the  author  holds  it  to  be  not  only  the  principle  of 
motion,  but  alfo  the  bajis  or  fubfiratum  of  matter  itfelf  ; in  the 
production  of  which,  by  certain  motions,  it  may  be  laid  to  be 
more  ItriCtly  pin  flic  than  the  bj  l archie  a l principle,  or  vis  geneirix, 
of  any  other  philofopher  with  whofe  writings  we  have  any  ac- 
quaintance, Though  this  opinion  be  lingular,  yet,  as  its  au- 
thor is  evidently  a man  who  thinks  for  himfelf,  unawed  by  the 
authority  of  celebrated  names,  and  as  one  great  part  of  the 
utility  of  fuch  works  as  ours  coniifts  in  their  ferving  as  indexes 
to  fcience  and  literature,  we  ihall  lay  before  our  readers  a (hort 
abftraCl  of  the  reafonings  by  which  Mr.  Young  endeavours  to 
fupport  his  hypothefis,  and  we  Ihall  take  the  liberty  of  remark- 
ing upon  thofe  reafonings  as  we  proceed. 

The  author,  af  er  a (hort  introduction,  enters  upon  his  work, 
in  a chapter  entitled,  Analyfis  of  Matttr  in  general.  In  that 
chapter  there  is  little  novelty.  He  treats,  as  others  have  done, 
of  primary  and  fecondary  qualities,  and  adheres  too  clofely  to 
the  language  of  Locke,  when  he  fays,  that  “ the  nature  of 
bodies  iignifies  the  aggregate  of  all  thofe  ideas  with  which 
they  furnilh  us,  and  by  which  they  are  made  known.”  To 
fay  the  bell  of  it,  this  fentence  is  inaccurately  exprelfed.  An 
aggregate  of  ideas  may  be  occalmned  by  the  impulfe  of  bodies 
on  the  organs  of  fenfe,  but  the  effect  of  impulfe  cannot  be  that 
which  impels.  We  Ihould  not  have  made  this  remark,  which 
may  perhaps  be  deemed  captious,  were  we  not  perfuaded  that 
the  vague  and  inaccurate  ufe  of  terms  is  the  fource  of  thofe  mif- 
takes  into  which  we  cannot  help  thinking  that  the  very  in- 
genious author  has  fometimes  fallen.  H iving  jultly  obferved, 
that  we  know  nothing  directly  of  bodies  but  their  qualities,  he 
proceeds  to  invt frigate  the  nature  of  folidtty. 

“ Solidity  (he  lays)  is  the  quality  of  body  which  principally 
requires  our  notice.  It  is  that  which  rills  exter.lion,  and  which 
refills  other  folids,  occupying  the  place  which  it  occupies  ; 
thus  mal  ing  txtenfion  and  figure  real,  and  different  from  mere 
fpace  and  vacuity.  If  the  fecondary  qualities  of  bodies,  or 
their  powers,  varioufly  to  affett  our  ferries,  depend  on  their 
primary  qualities,  it  is  chiefly  on  this  of  folidity  ; which  is 
therefore  the  molt  important  of  the  primary  qualities,  and  'hat 
in  which  the  effence  of  body  is  by  fome  conceived  to  co  (lit. 
This  idea  of  folidity  has  been  judged  to  be  incapable  of  any 
analyfis  ; but  it  appears  evident  to  me  (continues  our  author), 
that  the  idea  of  folidity  may  be  reiolved  into  another  idea, 
which  is  that  of  the  power  of  refi  ring  within  the  extenfiou  of 
body.  Hence  it  becomes  urmectffary,  and  even  inadmiffible, 
to  fuppofe  that  folidity  in  the  body  is  at  all  a pattern  or  arche- 
type of  our  fenfation.” 

That  foliditv  in  the  body,  and  we  know  nothing  of  folidity 
any  where  elfe,  is  no  pattern  of  any  fenfation  of  ours,  is  indeed 
moll  true  (fee  Metaphysics  ) : but  to  reconcile  this  with 
what  our  author  aflferts  immediately  afterwards,  that  <f  foli- 


dity is  no  more  in  bodies  than  colours  and  flavours  arc,  and 
that  it  is  equally  with  them  a fenfation  and  an  idea ,”  would  be 
a talk  to  which  our  ingenuity  is  by  no  means  equal.  He  affirms, 
indeed,  that  folidity,  as  it  is  faid  to  be  in  bodies,  is  utterly  in- 
comprehenfible  ; that  we  can  perfedtly  comprehend  it  as  a fen- 
fation in  ourfelves,  but  that  in  bodies  nothing  more  is  required 
than  a power  of  arrive  refiftance  to  make  upon  our  fenfes  thofe 
impreffions  from  which  we  infer  the  reality  of  primary  and  fe- 
condary qualities.  This  power  of  reliflance,  whether  it  ought 
to  be  called  aftive  or  paffive,  we  apprehend  to  be  that  which 
all  other  philofophers  have  meant  by  the  word  folid  ly;  and 
though  Locke,  who  ufes  the  words  idea  and  notion  indiferimi- 
nately,  often  talks  of  the  idea  of  folidity,  we  believe  our  au- 
thor to  be  the  fir  11  of  human  beings  who  has  thought  of  treat- 
ing folidity  as  a fenfation  in  the  mind. 

Though  it  is  wrong  to  innovate  in  language,  when  writing 
on  fubjeefs  which  require  much  attention,  we  muff,  however, 
acknowledge  it  to  be  unworthy  of  inquirers  after  truth  to  dif- 
pute  about  the  proper  or  improper  ufe  of  terms,  fo  long  as  the 
meaning  of  him  who  employs  them  can  be  eafily  difeovered. 
We  (hall,  therefore,  follow  our  author  in  his  endeavours  to 
afeerrain  what  this  power  of  refiftance  is  which  is  commonly 
known  by  the  name  of  folidity.  All  power  he  juftly  holds  to 
be  a6tive  ; and  having,  by  an  argument  * of  which  we  do  not 
perceive  the  force,  attempted  to  prove  that  it  is  by  an  inward 
power,  and  not  by  its  inertia , that  one  body  prevents  another 
from  occupying  the  fame  place  with  itfelf,  he  naturally  enough 
infers  matter  to  be  elTentially  adrive.  ,f  But  the  adlivity  of 
matter  is  to  be  confidered  in  a certain  limited  fenfe,  and  its  in- 
ertnefs  is  to  be  regarded  in  another  limited  fenfe  ; fo  that 
thefe  are  compatible  within  their  refpedrive  limits.  The  ac- 
tivity of  body  may  be  confidered  as  belonging  to  the  part?;  of 
a compound;  its  inertia  as  the  inertia  formed  of  thofe  pafW. 
T he  adrions  of  the  parts  are  everywhere  oppofed  to  each  other, 
and  equal  ; and  hence  refults  the  inadrivity  of  the  whole.” 

Solidity  alone  of  the  primary  qualities  being  pofitive,  and 
peculiar  to  bodies,  and  our  author  having  refolved  this  into 
action  or  power,  it  follows,  by  his  analyfis,  that  the  es- 
sence of  body  is  reduced  to  power  likevvife.  But,  as  he 
properly  obferves,  power  is  an  idea  of  refledrion,  not  acquired 
by  the  fenfes,  but  fuggefted  by  thought.  Hence  our  know- 
ledge of  real  exiftence  in  body  muft  be  fuch  as  is  fuggefted  to 
us  by  our  thoughts  exercifed  about  our  fenfations.  “ We  are 
capable  of  adring  and  producing  changes  in  appearances  ; and 
this  faculty,  which  we  experience  to  exift  in  ourfelves,  we  call 
power.  We  are  confciousof  the  exertion  of  our  own  power  j 
and  therefore,  when  we  fee  action  or  change  happen  with- 
out any  exertion  of  ours,  we  refer  this  to  other  powers  without 
us,  and  necefiarily  conclude  the  power  to  exift  where  the 
change  begins  or  the  adrion  is  exerted.  This  power,  then. 


* We  can  only  conceive  of  folidity  as  being  a refiftance  of  the  parts  of  any  body,  to  a power  which  endeavours  to  feparate 
them,  or  to  bring  them  nearer  together.  Now,  that  which  refills  any  power,  and  prevents  its  effedl,  is  alio  a power  By  refiftance, 
1 mean  here  an  adtive  refiftance,  fuch  as  an  animal  can  employ  again!!  an  animal.  If  a horfe  pulls  againft  a load,  he  draws  it 
along;  but  if  he  draws  againft  another  horfe,  he  is  put  to  a Hand,  and  his  endeavour  is  defeated.  When  any  endeavour  to 
change  the  fituation  of  the  parts  of  any  folid  is  in  like  manner  prevented  from  taking  effedl,  and  the  parts  retain  their  fituation, 
the  fituation  has  plainly  been  prelerved  by  an  adive  refiftance  or  power,  equivalent  to  that  which  was  fruitlcfsly  exerted  on 


thfuch  is  our  author’s  reafoning  to  prove  that  matter  is  effcntially  a&ive,  and  that  from  this  aftivity  refults  our  notion  of  ita 
■foliditv  : but  does  he  not  here  confound  folidity  with  hardnefs,  and  impenetrability  with  cohelion  ? He  certainly  does  ; for 
water  is  as  folid , in  the  proper  fenfe  of  the  word,  as  adamant , and  the  particles  of  air  as  the  particles  ol  iron . The  parts  of  water 
are,  indeed,  feparated  with  eafe,  and  thofe  of  adamant  with  difficulty  ; but  it  is  not  becaufe  the  latter  have  more  folidity  than  the 
former,  but  becaufe  the  power  of  cohelion,  whatever  it  may  be,  operates  upon  them  with  greater  force.  Solidity  is  an  attribute 
of  a whole  ; hardm  fs  and  foftnefa  re'ult  from  the  cohefion  of  parts.  We  do  not  at  all  perceive  the  propriety  of  the  limilt  of  the 
horle  pulling  a load,  and  after  wards  pulling  againft  another  horfe.  Is  it  becaufe  both  horfes  are  aflve  that  one  of  them  cannot 
prevail  againft  the  other,  and  becaufe  the  load  is  inaSive  that  either  of  them  may  drag  along  a mafa  of  iron  of  half  a tun  weight 
If  f0,  double  o,  triple  the  mafa,  and  a very  ftrange  phe  io  nenon  will  be  the  rcfult ; for  we  Ihall  have  an  atlivc  whole  compounded 
of  two  or  three  inactive  parts,  even  though  thofe  parts  fhould  not  be  in  contact ! 
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referred  to  bodies,  rmifl  exift  in  them,  or  it  can  exilt  no 
where.’' 

In  two  chapters,  which  might  eafily  have  been  comp  re  (Ted 
into  one  not  fo  long  as  the  (horteft  of  them,  our  author  analyfes 
atoms  or  the  primary  particles  of  matter,  and  ftrenuoufly  op- 
poles  their  impenetrability.  He  allows  that  there  are  atoms 
of  matter  not  divifible  by  any  known  force  ; but  as  thefe, 
however  fmall,  mull  Hill  be  conceived  as  having  extenfion, 
each  of  them  mult  be  compofed  of  parts  held  together  by  the 
fame  power  which  binds  together  many  atoms  in  the  fame 
body.  This  power,  indeed,  he  acknowledges  to  operate  much 
more  forcibly  when  it  cements  the  parts  of  a primary  atom 
than  when  it  makes  many  atoms  cohere  in  one  mafs ; but  Hill 
it  operates  in  the  fame  manner  : and  as  the  ideal  analylis  may 
be  carried  on  ad  infinitum , the  only  pofitive  idea  which  is  fug- 
gelled  by  atoms,  or  the  parts  of  atoms,  is  the  idea  of  a refill- 
ing power.  That  this  power  of  refiftance,  which  conllitutes 
what  is  vulgarly  called  the  folidity  of  bodies,  may  not  be  ab- 
solutely impenetrable,  he  attempts  to  prove,  by  fhowing  that 
refiftance  does  in  faft  take  place  in  cafes  where  impenetrability, 
and  even  folidity,  are  not  fuppofed  by  any  man. 

“ Let  us  endeavour  (fays  he)  to  bring  together  two  like 
poles  of  a magnet,  and  we  fliall  experience  a refiftance  to  their 
approximation.  Why,  then,  may  not  a piece  of  iron,  which 
between  our  fingers  refills  their  coming  together,  refill  by  an 
efficacy  perfeftly  limilar,  though  more  llrongly  exerted  ? If 
magnetifm  were  to  aft  upon  our  bodies  as  upon  iron,  we  fhould 
feel  it ; or  were  magnets  endowed  with  fenfation,  they  would 
•feel  that  which  refills  their  nearer  approach.  The  refilling 
■extenfion  between  the  two  magnets  is  permeable  to  all  the  rays 
•of  light,  and,  refltfting  none,  is  therefore  unfeen  ; but  it  is  eafy 
to  conctive  that  the  fame  power  which  refills  the  approach  of 
the  iron  might  refill  and  refieft  fome  rays  of  light.  We  Ihould 
then  have  avifible  objeft  interpofed  between  the  two  magnets, 
as  we  have  before  fuppofed  it  might  be  a tangible  one.  It  is 
likewife  eafy  to  conceive  that  which  is  tangible  and  vifible  fo 
applied  to  our  organs  of  tafting,  of  fmelling,  and  of  hearing, 
as  to  excite  ideas  of  flavours,  odours,  and  founds.  Thus 
■we  fee  that  an  aftion,  in  which  no  fuppofition  of  folidity  01- 
impenetrability  is  involved,  may  be  conceived  to  aflame  all  the 
qualities  of  matter,  by  only  fuppofing  a familiar  effeft  extended 
in  its  operation.” 

This  rcafoning  ic  exceedingly  ingenious,  though  perhaps 
not  original;  but,  what  is  of  more  importance,  it  does  not  ap- 
proach fo  near  to  demonftration  as  the  author  feems  to  imagine. 
If  magnets  operate  by  means  of  a fluid  ilfuing  frorm  them 
(fee  Magnetism,  chap.  3.),  thofe  who  hold  the  folidity  or 
impenetrability  of  matter  will  maintain,  that  each  atom  of  the 
magnetic  fluid  is  folid  and  impenetrable.  That  we  do  not  fee 
nor  feel  thefe  atoms,  will  be  confidered  as  no  argument  that 
they  do  not  exifl  ; for  we  do  not  fee,  nor  in  a clofe  room 
feel,  the  atoms  of  the  furrounding  atmofphere;  which  yet 
Mr.  Young  will  acknowledge  to  have  a real  exiftence,  and 
to  be  capable  of  operating  upon  our  fenfes  of  hearing  and 
fmelling.  Let  us  however  fuppofe,  that  by  this  reafoning 
•he  has  eflablilhed  the  non-cxiftence  of  every  thing  in  the  pri- 
mary atoms  of  matter  but  aftive  powers  of  refiftance,  and  let 
us  fee  how  he  conceives  the  adlions  of  thefe  powers  to  confti- 
tutc  what  gives  us  the  notion  of  inert  and  folid  body  ; for  that 
we  have  fuch  a notion  cannot  be  denied. 

To  act  he  allows  to  be  an  attribute,  and  juftly  obferves, 
that  we  cannot  conceive  an  attribute  to  exift  without  a fub- 
ilance.  “ But  (fays  he)  we  have  traced  all  phenomena  to  ac- 
tion as  to  a generic  idea,  comprehending  under  it  all  forms  of 
matter  and  motion  as  fpccics  of  that  genus.  By  this  analyfis, 
that  complex  idea  we  have  ufually  denominated  matter,  and 
■confidered  as  the  fuftance  or  fubftratum  to  which  motion 
appertained  as  an  attribute,  is  found  to  change  its  charadler, 


and  to  be  itfeif  an  attribute  of  a fubftance  eflentially  aftive,  of 
which  one  modification  of  motion  produces  matter  and  an- 
other generates  motion.”  The  adlion  of  this  fubftance  Mr. 
Young  determines  to  be  motion  (fee  Motion)  ; and  he  pro- 
cecds  to  inquire  by  what  kind  of  motion  it  produces  matter, 
or  inert  and  refilling  atoms. 

“ Whatever  portion  of  the  active  substance  is  given  to 
form  an  atom,  the  following  things  are  neceflary  to  he  united 
in  fuch  portion  of  active  fubftance:  1 fi.  It  muft  in  forr.e  rc- 
fpeft  continually  move  ; for  otherwife  it  would  lofe  its  nature, 
and  ceafe  to  be  aftive.  idly.  It  muft  alfo  in  fome  other  re- 
fpeft  be  at  reft,  for  otherwife  it  could  not  form  an  inactive 
atom.  3 dly,  It  muft  preferve  unity  within  itfeif.”  The  au- 
thor’s proof  of  the  fir ll  of  thefe  pofitions  we.  have  given  elfc- 
vvhere.  The  fecond  he  holds  to  be  felf-cvident ; and  the  third 
he  thinks  eftablilhed  by  the  following  reafoning : Solidity 

is  the  refult  of  thofe  adtions  among  the  parts  of  any  whole, 
whereby  the  unity  of  the  whole  is  preferved  within  itfeif.  Se- 
veral uncohering  things  may  be  united  by  an  external  bond  : 
this  does  not  conftitute  thefe  one  folid  ; it  may  be  one  bundle  : 
but  if  feveral  citings  cohere,  and  have  a unity  preferved  within 
themfelves,  they  become  one  folid.  An  atom  is  the  lead  and 
moll  fimple  folid.” 

Having  thus  proved  the  neceflity  of  thefe  three  requi- 
fites  to  the  formation  of  an  atom,  he  obferves,  that  “ the 
two  firft  can  only  be  united  in  a rotation  of  the  portion  of 
aftive  fubftance  about  a centre  or  axis  at  reft.  By  fuch  a 
motion  all  the  parts  fucceffively  occupy  different  places  in 
the  orbit  of  rotation,  and  therefore  move  ; the  centre  round 
which  they  revolve  being  at  reft,  the  whole  portion  is  alfo  at 
reft  ; and  thus  the  portion  is  at  once  moving  and  quiefeent,  as 
is  required.  The  fame  kind  of  motion  will  alfo  fulfil  the  terms 
of  the  third  requifite;  for  a fubftance  having  a revolving  mo- 
tion around  its  own  centre,  preferves  its  unity  by  reafon  of  all 
the  parts  preferving  the  fame  relation  to  the  centre  : and  fur- 
ther, a motion  of  the  aftive  fubftance  about  a centre  or  axis 
will  be  an  activity  in  the  lame  orbit,  which  will  aft  upon  and 
refill  whatever  fhall  interfere  to  oppofe  its  aftivity,  or  aeftroy 
the  unity  of  the  fphere,  by  diverting  the  courfe  of  the  revolv- 
ing motions.  The  aftivity  or  motion  of  a portion  of  active 
substance  about  a centre  will,  therefore,  give  folidity  to  fuch 
portion  ; for  it  will  give  it  unity  and  refiftance,  and  in  a man- 
ner tie  together  all  the  parts,  forming  them  into  one  mafs 
about  their  common  centre  : for  they  move  or  are  aftive  not 
towards  the  centre,  in  which  cafe  they  would  be  loft  in  non- 
extenfion  ; noi -from  the  centre,  where  they  would  diffipate  in 
boundlefs  fpace  ; but  about  the  centre,  preferving  the  fame  li- 
mits of  extenfion  : and  being  in  this  way  aftive,  they  in  this 
way  refill  any  other  aftivity  oppofed  to  them  ; that  is,  they 
refill  any  aftion  which  tends  to  penetrate  or  divide  this  fphere 
of  revolving  aftivity.  Therefore,  fince  any  portion  of  aftive 
fubftance  docs,  by  revolving  about  a centre,  become  an  united, 
refilling,  and  quiefeent  whole,  the  fmalleft  portions  of  the 
active  substance  which  have  fuch  motions  will  become 
atoms,  or  make  the  fmalleft  portions  of  matter.” 

Having  thus  fliown  to  his  own  fatisfaftion  how  atoms  of 
matter  are  formed,  he  next  explains,  what  at  firft  he  confelles 
may  have  appeared  a paradox,  “ how  the  active  substance, 
retaining  its  own  nature  and  efiential  properties,  continuing 
immaterial,  unfolid,  and  aftive,  puts  on  at  the  fame  time  thfe 
form  of  matter,  and  becomes  material,  folid,  and  inert.  A 
fphere  of  revolving  aftive  fubftance  as  it  revolves  continually 
about  a centre,  and  as  parts  of  the  fubftance,  are  confidered  as 
fucceffively  palling  tbroueh  every  point  in  the  orbit ; confidered 
thus  in  its  parts,  and  in  its  motions,  it  is  active  substance, 
immaterial,  and  unfolid  ; but  the  whole  fphere,  confidered  uni- 
fically,  colleftivcly,  and  as  quiefeent,  is  in  this  point  of  view 
a folid  atom,  material,  and  inert.” 

s 


I 


P L A [ i 

Such  is  the  active  substance  of  Mr.  Young,  and  fuch  his 
theory  of  the  formation  of  matter.  That  he  has  not  with 
fervility  copied  from  the  ancients,  every  reader  of  his  book, 
■who  is  not  anabfolute  ftranger  to  Greek  and  Roman  literature, 
will  readily  acknowledge ; and  yet,  if  his  theory  be  well 
founded,  he  has  difeovered  a middle  fubftance  between  mind 
and  matter,  more  properly  plajlic  than  Arillotle  or  Plato, 
Cudworth  or  Berkeley,  ever  conceived.  But  truth  compels 
us  to  add,  that  to  us  his  theory  appears  to  labour  under  infu- 
perable  objections.  That  there  may  be  in  the  univerfe  a fub- 
ilance  eflentially  adlive,  and  at  the  fame  time  not  intelligent, 
is  a propoljtion  which  we  are  by  no  means  inclined  to  contro- 
vert. Various  phenomena,  both  in  vegetable  and  animal  life, 
lead  us  to  fufpedl  thai  there  is  fuch  a fubftance  ; but  it  docs 
not  follow  that  we  are  inclined  to  adopt  our  author’s  doftrine 
rcfpeCfing  the  formation  of  matter.  He  conceives  bis  proof, 
indeed,  to  be  “ in  its  nature  not  at  all  imperfect,  or  to  fall 
fliort  of  demonflration  ; and  if  any  one  refute  it,  he  thinks 
it  will  be  neceffary  for  him  to  (how,  either  that  the  explanation 
offered  is  not  fufficient,  or  that  fome  other  explanation  will 
ferve  equally  well.” 

To  (how  that  the  explanation  offered  is  not  fufficient,  will 
not,  we  apprehend,  be  a very  arduous  tafk  ; but  we  have  no 
inclination  to  attempt  ourfclves  another  explanation,  becaufe 
vve  believe,  that,  of  the  formation  of  matter,  no  other  account 
can  be  given  than  that  which  refolves  it  into  the  fiat  of  the 
Creator.  That  it  cannot  be  formed  by  the  motion  of  an  im- 
material fubllance,  in  the  manner  which  our  author  has  very 
clearly  deferibed,  feems  to  be  a truth  fo  evident  as  not  to  admit 
of  proof ; for,  if  motion  be,  as  he  delines  it,  a change  of  place, 
everything  that  is  moved  muff  have  the  quality  of  extenfion. 
But  all  the  parts  of  this  adlive  fubllance  which  are  given  to 
form  an  atom  move  round  a centre,  and  are  exprefsly  faid  to 
occupy  fucceffively  different  places  in  the  orbit  of  rotation. 
Every  one  of  thefe  parts,  therefore,  is  an  extended  being;  and 
fince,  according  to  our  author,  folidity  is  nothing  but  an  active 
pozver  of  refjlance , and  the  parts  of  this  adlive  fubftance,  in 
their  rotation  round  their  centre,  act  upon  and  reffl  whatever 
interferes  to  oppofe  their  adlivity,  it  follows  that  each  of  thefe 
parts  is  likewife  a folid  bang.  But,  in  the  opinion  of  Mr. 
Young  himfelf,  and  of  all  mankind,  whatever  is  extended  and 
folid  is  material.  This  theory,  therefore,  exhibits  a procefs 
in  which  atoms  are  formed  of  a fubllance,  which,  though  it  is 
faid  to  be  adive , immaterial , and  an  folid,  appears,  when  nar- 
rowly infpedled,  to  be  nothing  elfe  than  a colleftion  of  thofe 
very  atoms*of  which  the  author  pretends  to  explain  the  forma- 
tion. Mr.  Young,  who  examines  and  very  freely  cenfures 
fome  of  the  dodlrines  of  Newton  and  others,  is  too  much  a 
■nan  of  fcicnce  to  bt  offended  at  us  for  ftaiing  objections  to  a 
theory  which  is  quite  new,  to  a transformation  which  he  him- 
felf acknowledges  may  to  many  cf  appear  not  only  problema- 
tical and  difficult  to  conceive,  but  wholly  impoffibie,  and  im- 
plying contradidtions  abfolutely  and  for  ever  irreconcilable.” 
Whether  this  be  a juft' c hara die r of  it  our  readers  mull  deter- 
mine ; but  if  we  did  not  believe  the  author  to  he  a man  of 
ingenuity,  we  (hould  not  have  introduced  him  01  his  work  to 
their  acquaintance. 

Plastic  sir/,  the  art  of  reprefenting  all  forts  of  figures  by 
the  means  of  moulds.  This  term  is  derived  from  the  Greek 
word  ■zrAas'oo;,  which  fignifies  the  “ art  of  forming,  model- 
ling, or  calling,  in  a mould.”  A mould  in  general  is  a body 
that  is  made  hollow  for  that  purpofe.  The  aitill  makes  ufe 
of  them  to  form  figures  in  bronze,  lead,  gold,  filver,  or  any 
other  metal  or  fulible  itibftance.  The  mould  is  made  of  clay, 
llucoo,  or  other  compoiition,  and  is  hallowed  into  the  form  of 
the  figure  that  is  to  he  produced;  they  then  apply  the  jet, 
Vol.  VIII. 
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which  is  a fort  of  funnel,  through  which  the  metal  is  poured 
that  is  to  form  the  figures,  and  that  is  called  running  the  nuiai 
into  the  mould. 

It  is  in  this  manner,  but  with  much  pradlice  and  attention, 
that  the  artift  forms,  I.  Equeftrian  and  pedeftrian  ffatues  of 
every  kind  ; 2.  Groups  ; 3.  Pedcftals ; 4.  Bas-reliefs  ; 5.  Me- 
dallions ; 6.  Cannons,  mortars,  and  other  pieces  of  artillery  j 
7.  Ornaments  of  architedlure,  as  capitals,  bafes,  &c.  ; 8.  Va- 
rious forts  of  furniture,  as  luftres,  branches.  See.  in  every 
kind  of  metal  : and  in  the  fame  manner  figures  are  cafl  in 
(lucco,  plafter,  or  any  other  fufible  matter.  See  Plasteii  of 
Paris. 

Wax  being  a fubftance  that  is  very  eafily  put  in  fufion, 
plaftics  make  much  ufe  of  it.  There  are  impreffions  which 
are  highly  pleafing  in  coloured  wax,  of  medallions,  baffo  and 
alto  relievos,  and  of  detached  figures  ; which,  however,  are 
fomewhat  brittle.  But  this  matter  has  been  carried  too  far  : 
they  have  not  only  formed  moulds  to  reprefent  the  likenefs 
and  the  buft  of  a living  perfon,  by  applying  the  plafter  to  the 
face  itfelf,  and  afterwards  calling  melted  wax  into  the  mould  ; 
but  they  have  alfo  painted  that  waxen  buft  with  the  natural 
colours  of  the  face,  and  have  then  applied  glafs  eyes  and  na- 
tural hair ; to  which  they  have  joined  a fluffed  body  and 
limbs,  with  hands  of  wax ; and  have,  laftly,  dreffed  their 
figure  in  a real  habit;  and  by  thefe  means  have  produced  an 
objtdl  the  moil  (hocking  and  deteftable  that  it  is  poffible  to 
conceive.  It  is  not  a (latue,  a buft,  a natural  refemblance, 
that  they  form  ; but  a dead  body,  a lifelefs  countenance,  a 
mere  carcafe.  The  ftiff  air,  the  inflexible  mufcles,  the  hag- 
gard eyes  of  glafs,  all  contribute  to  produce  an  objedl  that  is 
hideous  and  difguftful  to  every  man  of  tafte.  Figures  like 
thefe  offend  by  affording  too  exadl  an  imitation  of  nature.  In 
no  one  of  the  polite  arts  ought  imitation  ever  to  approach, 
fo  near  the  truth  as  to  be  taken  for  nature  herfclf.  Illufion 
muft  have  its  bounds  ; without  which  it  becomes  ridiculous. 

There  is  another  invention  far  more  ingenious  and  pleafing, 
which  is  that  wherein  M.  Lippart,  antiquary  and  artift  at 
Drefden,  has  fo  much  excelled.  He  has  found  the  means  of 
refembling,  by  indefatigable  labour,  great  expenfe,  and  infi- 
nite talle,  that  immenfe  number  of  ilones,  engraved  and  in 
camaieu,  which  are  to  be  feen  in  the  mod  celebrated  cabinets. 
He  has  made  choice  of  thofe  that  are  the  mod  beautiful ; and, 
with  a pafte  of  his  own  invention,  he  takes  from  thefe  Hones 
an  impreffion  that  is  furprifingly  accurate,  and  which  after- 
wards becomes  as  marble:  thefe  impreffions  he  calls pafli.  He 
then  gives  them  a proper  colour,  and  enclofes  each  with  a gold 
rim;  and,  by  ranging  them  in  a judicious  order,  forms  of  them 
an  admirable  fyilem.  They  are  fixed  on  palleboards,  which 
form  fo  many  drawers,  and  are  then  encloftd  in  cafes,  which 
reprefent  folio  volumes,  and  have  titles  written  on  their  backs; 
fo  that  thefe  fictitious  books  may  conveniently  occupy  a place 
in  a library.  Nothing  can  he  more  ingenious  than  this  inven- 
tion ; and,  by  means  of  it,  perfons  of  moderate  fortune  are. 
enabled  to  make  a complete  collection  of  all  antiquity  has  left 
that  is  excellent  of  this  kind  ; and  the  copies  are  very  little 
inferior  to  the  originals. 

There  is  alfo  another  method  of  taking  the  impreffions  of 
camaicus,  medals,  and  coins,  which  is  as  follows: — They 
wafli  or  properly  clean  the  piece  whofe  impreflion  is  to  le 
taken,  and  furround  it  with  a border  of  wax.  They  then 
diffolve  ifinglafs  in  water,  and  make  a dccoCtion  of  it,  mixing 
with  it  fome  vermilion,  to  give  it  ;u>  agreeable  red  colour. 
They  pour  this  paile,  when  hot,  on  the  (lone  or  medal,  to  the 
thick nefs  of  about  the  tenth  part  of  an  inch  ; they  then  leave 
it  expofed  to  the  fun,  in  a place  free  from  dull.  After  a few 
davs  this  pafte  becomes  hard,  and  offers  to  the  eye  the  moil 
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admirable  aruT  faithful  rcprcfentation  of  the  medal  that  it  is 
poffible  to  conceive  : they  are  then  carefully  placed  in  drawers  ; 
and  thoufands  of  thefe  impreffions,  which  comprehend  many 
ages,  may  be.  included  in  a fmall  compafs. 

The  proficients  in  plaftics  have  likeyvife  invented  the  art  of 
catling  in  a mould  papier  mache,  or  diflolved  paper,  and  form- 
ing it  into  figures  in  imitation  of  fcul.pt ure,  of  ornaments  and 
decorations  for  ceilings,  furniture,  &rc.  and  which  they  after- 
wards paint  or  gild.  Theie  are,  however,  fome  inconveniences 
attending  this  art;  a?,  for  example,  the  imperfections  in  the 
moulds,  which  render  the  contours  of  the  figures  inelegant, 
and  give  them  a heavy  air  : thefe  ornaments,  moreover,  are 
not  fo  durable  as  thofe  of  bronze  or  wood,  feeing  that  in  a few 
years  they  are  preyed  on  by  the  worm. 

The  figures  that  are  given  to  porcelain,  Delft  ware,  &c. 
belong  alio  to  plaflics  ; for  they  are  formed  by  moulds,  as 
well  as  by  the  art  of  the  fculptor  and  turner;  and  by  all  thefe 
arts  united  are  made  vafes  of  every  kind,  figures,  groups,  and 
other  defigns,  either  for  ufe  or  ornament. 

From  this  general  article  the  reader  is  referred  to  Foundery, 
Cast,  Glazing,  Porcelain,  Papier -Mache,  Pottery, 
Delit  Ware. 

PLATA,  the  name  of  a very  great  river  of  South  America, 
running  through  the  province  of  Paraguay  ; whence  the  whole 
count! y is  fometimes  called  Plata  ; though  this  name  is  ufually 
bellowed  only  upon  a part  of  Paraguay.  In  the  latter  fenle  it 
comprehends  all  that  country  bounded  on  the  eaft  and  fuutu- 
eaft  by  the  Atlantic  ocean,  on  the  fouth  by  Terra  Magellanica, 
on  the  weft  by  Tucuman,  and  on  the  north  by  the  provinces 
of  Paraguay  Proper  and  Parana.  The  great  river  La  Plata, 
from  which  the  country  has  its  name,  was  firft  difeovered,  in 
1915,  by  Juan  Diaz  de  Solis;  but  denominated  La  Plata  by 
Sebaflian  Gabato,  from  the  great  quantity  of  the  precious  me- 
tals he  procured  from  the  adjacent  inhabitants,  imagining  it 
was  the  produce  of  the  country,  though  in  fa<5t  they  brought 
it  from  Peru. 

The  country  lies  between  320  and  370  of  fouth  latitude. 
The  climate  is  pleafant  and  healthy.  Their  winter  is  in  May, 
June,  and  July,  when  the  nights  are  indeed  very  cold,  but  the 
■ days  moderately  warm  ; the  froft  is  neither  violent  norlafting, 
and  the  fnovvs  are  very  inconfiderable. 

The  country  confifts  moftly  of  plains  of  a vaft  extent,  and 
exceeding  rich  foil,  producing  all  forts  of  European  and  Ame- 
rican fruits,  wheat,  maize,  cotton,  fugar,  honey,  8cc.  and 
abounding  with  fuch  excellent  paftures,  that  thebeafls  brought 
hither  from  Spain  are  multiplied  to  fuch  a degree,  that  they 
arc  all  in  common,  no  man  claiming  any  property  in  them,  but 
every  man  takes  what  he  hath  occafion  for.  The  number  of 
black  cattle,  efpccially,  is  fo  prodigious,  that  many  thou- 
fands of  them  are  killed  merely  for  their  hides,  every  time 
the  fliips  go  for  Spain,  and  their  carcafes  left  to  be  devoured 
by  wild  beads  and  birds  of  prey,  which  are  alfo  very  nume- 
rous. Sometimes,  when  they  cannot  vend  their  hides,  they 
fill  kill  them  for  their  tongues  ; and  thofe  who  care  not  to  he 
at  the  trouble  to  fetch  them  from  the  plains,  may  buy  them  for 
a trifle.  There  is  a curious  account  in  lord  Anfon’s  Voyage 
of  the  manner  of  hunting  them  on  horfeback  ; and  of  catching 
and  killing  them,  by  throwing  a noofc  on  their  horns  at  full 
gallop,  the  borfes  being  trained  to  the  fpot.  Horfes  are  no 
ids  numerous,  and  in  common  like  the  other  cattle  ; fo  that  a 
man  may  have  as  many  as  he  plcafes  for  the  catching;  and  of 
thofe  that  are  already  bioke,  one  may  buy  fome  of  the  bell', 
and  of  the  true  Spanilh  breed,  for  a piece  of-eight  per  head. 
Wild  fowl  alfo  is  in  great  plenty  here  : partridges  in  particular 
are  more  numerous,  and  as  large  and  tame  as  our  hens,  fo  that 
one  may  kill  them  with  a Hick.  Their  wheat  makes  the  fined 


and  whited  of  brea  1 ; and,  in  a word,  they  feem  to  want  Tor 
nothing  here,  efpccially  the  natives,  but  lalt  and  fuel.  The 
former  the  Spaniards  have  brought  to  them  from  other  parts  ; 
and  the  latter  they  fupply  thcnifilves  with,  by  planting  vaft 
numbers  of  almond,  peach,  and  other  trees,  which  require  no 
other  trouble  than  putting  the  kernels  into  the  ground,  and  by 
the  next  year,  we  are  told,  they  begin  to  bear  fiuit.  The 
return  for  European  commodities  is  fo  great  here,  that  it  almoft 
exceeds  belief  ; an  ordinary  two-penny  knife  fetching  a crown, 
and  a gun  of  the  value  of  10  or  12  {hillings  20  or  30  crown'-, 
and  fo  of  the  reft. 

The  river  Plata  rifes  an  Peru,  and  receives  a great  many 
others  in  its  courfe,  the  chief  of  which  is  the  Paraguay.  The 
water  of  it  is  faid  to  be  very  clear  and  fweet,  and  to  petrify 
wood  ; and  contains  iuch  plenty  and  variety  of  fiilr,  that  the 
people  catch  great  quantities  of  them  without  any  other  in- 
flrument  than  their  hands.  It  runs  moftly  to  the  fouth  and 
fouth-eaft,  and  is  navigable  the  greater  part  of  its  courfe  by 
the  largeft  veflels,  and  full  of  delightful  illands.  All  along  it* 
banks  are  feen  the  molt  beautiful  birds  of  all  kinds  ; but  it 
fometimes  overflows  the  adjacent  country  to  a great  extent, 
Snd  is  infefted  by  ferpents  of  a prodigious  bignels.  From  it# 
jundtion  with  the  Paraguay  to  its.  mouth  is  above  200  leagues. 
We  may  form  fome  judgement  of  its  largenefs  by  the  width  of 
its  mouth,  which  is  faid  to  be  about  70  leagues.  Before  it 
falls  into  the  Paraguay  it  is  called  Panama.  See  Panama, 

PLATjEAS  (anc.  geog.),  a very  ftrong  to#vn  of  Bocotia* 
in  its  fituation  expofed  to  the  north'  wind  (Theophraltus) ; 
burnt  to  the  ground  by  Xerxes  ( Herodotus,  Juftinus) ; men- 
tioned much  in  the  courfe  of  the  Perlian  war ; famous  for  the 
defeat  of  Mardonius,  the  Perfian  general,  and  for  the  moll  lignal 
victory  of  the  Lacedemonians  and  other  Greeks  under  Paufa- 
nias  the  Lacedemonian,  and  Ariftides  ah  Athenian  general 
(Nepos,  Diodorus,  Plutarch) ; in  memory  of  which  the  Greeks 
eredled  a temple  to  Jupiter  Eleutherius,  and  inftituted  games 
which  they  called  Eleutheria  ; and  there  they  fliow  the  tombs 
of  thofe  who  fell  in  that  battle  (Strabo).  It  flood  at  the  foot 
of  Mount  Cithaeron,  between  that  and  Thebes  to  the  north, 
on  the  road  to  Athens  and  Megara,  and  on  the  confines  of 
Attica  and  Megan’s.  Now  in  ruins. 

PLATALfiA,  the  Spoonbill,  in  ornithology,  a genus 
belonging  to  the  order  of  grallae.  See  PI.  3,  1 he  beak  is 

plain,  and  dilates  towards  the  point  into  an  orbicular  form  ; 
the  feet  have  three  toes,  and  are  half  palmated.  There  are 
three  fpecies  diftinguiflied  by  their  colour  : and  of  thefe  fpecies 
there  are  three  varieties;  two  oi  what  is  called  the  white  fpe- 
cies, and  one  of  the  rofeate. 

] . The  white  fpecies,  which  Linnaeus  calls  platalea  leuco- 
rndia,  is  about  the  fize  of  a heron,  but  iomewhat  Ihorter  in 
the  neck  and  legs.  The  bill  is  more  than  half  a foot  long, 
and,  like  that  of  the  reft  of  the  genus,  is  fliaped  like  a fpoon  : 
the  colour  of  the  bill  is  very  various,  being  in  fome  birds  black, 
in  others  brown,  and  fometimes  fpotted ; from  the  bafe  to 
two  thirds  of  its  length  feveral  indentations  crofs  it,  the  riling 
parts  of  which  are  of  a daik  colour  : the  tongue  is  Ihort  and 
heart-lhaped  : the  irides  are, grey : the  Ikin  of  the  lore  round 
the  eyes  and  of  the  throat  is  bare  and  black  : the  plumage 
is  entirely  white,  though  there  have,  been  fpecimens  where  the 
quills  were  tipped  with  black  ; the  legs  are  generally  either 
black  or  of  a grcyifli  brown  colour  ; between  the  toes  there  is 
a membrane  connedlcd  to  the  outer  one  as  far  as  the  fecond, 
and  to  the  inner  as  far  as  the  firft  joint. 

“ This  biid  (fays  Mr.  Latham)* is  found  in  various  parts 
of  the  old  continent,  and  from  the  Ferro  ifles  near  Iceland 
to  the  Cape  of  Good  Hope.  It  frequents  the  neighbourhood 
of  the  fen,  and  has  been  met  with  on  the  coafts  of  France;  at 
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revenhuy?,  near  I. eyden,  once  in  great  plenty,  annually  breed- 
ing in  a wood  there.  The  neft  is  placed  on  high  trees  near  the 
fea-fide.  The  female  lays  three  or  four  white  eggs,  powdered 
with  a few  pale  red  (pots,  and  of  the  fize  of  thole  of  a hen. 
They  are  very  noify  during  breeding-time,  like  our  rooks  ; 
are  leldom  found  high  up  the  rivers,  chiefly  frequenting  the 
months  at  them.  Their  food  is  fiih,  which  they  are  faid  not 
tin  frequently  to  take  from  other  b'rds,  in  the  manner  of  the 
bald  eagle  ; alfo  muflels  and  other  fltell-fifh,  bei.  g found  in 
greateft  numbers  where  thefe  are  plenty  ; and  they  will  alfo 
devour  frogs  and  fnakts.  and  even  grafs  and  weeds,  which 
grow  in  the  water,  as  well  as  the  roots  of  reeds.  They  are 
migratory,  retiring  to  the  warmer  parts  as  the  winter  ap 
proaches,  and  are  rarely  feen  in  England.  Their  fiefli  is  faid 
to  have  the  flavour  of  a goofe,  and  is  eaten  by  fome,  and  the 
young  birds  have  been  thought  good  food.  By  many  authors 
they  are  called  pelicans .” 

The  two  varieties  of  this  fpecles  are  equal  in  fize  to  the 
rofeate  fpecies.  The  bill  of  the  firft  is  reddilh  ; the  plumage 
mottly  white  ; the  feathers  of  the  wings  partly  white  and  partly 
black,  and  the  legs  reddilh.  The  plumage  of  the  other  is 
entirely  white,  not  excepting  even  the  quills.  It  has  a crelt 
of  feathers  whofe  vvtbs  are  very  loofe,  and  feparated  from  one 
another  ; the  bill  is  of  a rufous  grey  colour,  having  red  edges, 
and  the  legs  are  of  a dull  pale  red.  They  both  inhabit  the 
Philippine  ijlatuls. 

2.  The  rofeate  fpecies,  or  platalea  ajaja , is  but  a little  lefs 
than  the  white.  The  bill  is  marked  all  round  with  a furrow 
parallel  to  the  edge,  and  is  of  a gieyilh  white  colour,  fo  tranf- 
parent  as  to  lhow  the  ramification  of  the  blood-velfels  belong- 
ing to  it  : the  forehead  is  of  a whitilh  colour  between  the  bill, 
and  eyes,  and  throat  : the  plumage  is  a fine  rofe-colour, 
deeped  on  the  wings  : the  legs  are  grey  ; the  claws  blackifh  ; 
and  the  toes  have  membranes  as  in  the  lad  fpecies.  The  variety 
of  this  fpecies  is  entirely  of  a beautiful  red  colour,  having  a 
collar  of  black  at  the  lower  part  of  the  neck  ; the  h ides  are 
red.  Mr.  Latham  imagines  it  is  the  rofeate  in  full  plumage. 
It  is  faid  to  be  of  a blackifh  chednut  the  fird  year,  becomes 
rofe-coloured  the  fecond,  and  of  a deep  fcarlet  the  third.  It 
lives  on  fmall  fifli. 

3.,  The  dwarf  fpecies,  or  platalea  pigmea,  is  about  the  fize 
of  a fparrow.  The  bill  is  black,  longer  than  the  head,  fiat  at 
the  end,  and  nearly  of  a rhomboidal  form  ; the  angles  and  top 
of  the  upper  mandible  are  white  ; the  tongue  is  fmooth;  the 
body  is  brown  above  and  white  beneath  ; the  quills  have 
white  fhafts ; the  tail  is  rounded,  ftiort,  and  of  a brownifh 
white  colour  5 the  feet  have  four  toes,  are  cloven,  and  the 
claws  are  pointed.  It  inhabits  Surinam  and  Guiana. 

PLATANUS,  the  Plane-tree  ; a genus  of  thepolyandria 
order,  belonging  to  the  moncecia  clafs  of  plants. 

The  fpecies  are,  1.  The  orientalis,  oriental  or  eadern  plane- 
tree,  rifes  with  a very  draight  fmooth  branching  flem  to  a 
great  height.  It  has  palmated  leaves,  fix  or  eight  inches  long 
and  as  much  broad,  divided  into  five  large  fegments,  having 
the  fide  ones  cut  into  two  fmaller,  green  above,  and  pale  un- 
derneath ; and  long  pendulous  pedunculi,  each  fuftaining  fe- 
veral  round  heads  of  clofe-litting  very  fmall  flowers  ; fucceeded 
by  numerous  downy  feeds,  collected  into  round,  rough,  hard 
balls.  It  is  a native  of  Alia  and  many  parts  of  the  ead,  and 
grows  in  great  plenty  iri  the  Levant.  2.  The  occidentalism 
occidental  or  wedern  plane-tree,  rifes  with  a draight  fmooth 
dem  to  a great  height,  branching  widely  round : it  has  lo- 
bated  leaves,  feven  or  eight  inches  long,  and  from  nine  or  ten 
to  tv  elve  or  fourteen  broad,  divided  into  three  large  lobes  ; and 
very  fmall  flowers,  collected  into  round  heads,  fucceeded  by 
rout’d  rough  balls  of  feed.  It  is  a native  of  Virginia  and  other 
parts  of.  North  America,  where  it  attains  an  enormous  fize, 


and  is  remarkable  for  having  its  flem  all  of  an  equal  girt  for  a 
conliderable  length  : we  have  an  account  of  fome  trees  being 
eight  or  nine  yards  in  circumference,  and  which,  when  felled, 
afforded  20  loads  of  wood.  The  varieties  of  thefe  two  fpecies 
are  the  Spanifh  or  middle  plane-tree,  having  remarkably  laro-e 
leaves  of  three  or  five  narrower  fegments ; and  the  maple-leaved 
plane-tree,  having  fmaller  leaves,  fomewhat  lobated  into  five 
fegments,  refembling  the  maple-tree  leaf. 

All  thefe  elegant  trees  are  of  hardy  temperature,  fo  as  to 
prolper  here  in  any  common  foil  and  expofure  in  our  open 
plantations,  See.  and  are  fome  of  the  molt  deniable  trees  of  the 
deciduous  tribe.  They  were  in  fingular  eiteem  among  the  an- 
cients of  the  ead  for  their  extraordinary  beauty,  and  the  de- 
lightful (bade  they  afforded  by  their  noble  foliage.  The  leaves 
commonly  expand  in  May,  and  fall  off  early  in  autumn  ; and 
the  flowers  appear  in  fpring,  a little  before  the  leaves,  being 
fucceeded  by  feeds,  which  in  fine  feafons  frequently  ripen  here 
in  September.  Thefe  fine  trees  are  Angularly  fitted  for  all 
ornamental  plantations.  Their  draight  growth,  regular 
branching  heads,  and  the  lofty  ftature  they  atta’n,  together 
with  the  extraordinary  bieadtn  of  their  luxuriant  leaves,  render 
them  extremely  defirable  furniture  to  adorn  avenues,  lawns,, 
parks,  and  woods  ; fome  difpofed  in  ranges,  fome  as  fingle 
ftandards,  others  in  clumps,  fome  in  groves,  &c.  They  are 
mod  excellent  for  (hade  ; for  it  is  obfet  cable,  that  no  tree  is 
better  calculated  to  defend  us  from  the  heat  in  fummer,  by  its 
noble  fpreading  foliage,  and  to  admit  the  fun’s  rays  more  freely 
in  winter,  on  account  of  the  diltance  of  its  branches,  which  is- 
always  in  proportion  to  the  fize  of  the  leaves.  They  may  alfo 
be  employed  in  the  collection  of  foreft-trees,  in  woods,  to  grow 
up  to  timber,  in  which  cafe  they  will  alfo  prove  advantageous 
in  time.  In  fliort,  thefe  noble  trees  claim  the  efteem  of  every 
one  concerned  in  plantations  of  every  kind,  but  more  particu- 
larly in  extenfive  ones,  where  they  may  be  fo  varioufly  difpofed 
as  to  have  a charming  effeft. 

The  propagation  of  thefe  trees  is  by  feed,  layers,  and  cuttings. 
The  feeds  frequently  ripen  in  thefe  parts,  and  are  alfo  procured 
from  other  countries,  and  may  be  obtained  of  the  nurferymen 
or  feedfmen.  The  bed  fieafon  for  fowing  them  is  autumn,  if 
they  can  be  then  pofiibly  procured.  Choofe  a.  fomewhat  fltady 
moift  foil ; and  having  dug  the  ground,  and  raked  it  fine,  form 
it  into  four-feet-wide  beds,  and  either  fcafter  the  feeds  evenly 
or.  the  furface  and  rake  them  in,  or  previoufly  with  the  back  of 
a rake  turn  the  earth  off  the  fuiface  near  half  an  inch  deep  into 
the  alleys;  then  fovv  the  feed,  and  dire&ly,  with  the  rake 
turned  the  proper  way,  draw  the  earth  evenly  over  the  feeds, 
and  trim  the  furface  fmooth  : many  of  the  plants  will  rife  in 
fpring,  and  probably  may  not  till  the  fpring  following.  When 
they  are  one  or  two  years  old,  plant  them  out  in  nuricry  rows, 
two  or  three  feet  afunder,  and  about,  half  that  didance  in  the 
•lines ; here  to  remain  till  of  a proper  fize  for  final  tranfplanta- 
tion.  The  method  of  propagation  by  layers  is  very  conuno  ily 
praflifed  in  the  nurferies,  in  default  of  feed,  and  by  which  they 
mod  readily  grow  ; for  which  purpofe,  fome  flout  plants  for 
flools  mud  be  planted,  which  in  a year  after  mull  be  headed 
down  near  the  bottom,  that  they  may  throw  out  many  (hoots 
near  the  ground  convenient  for  laying  ; which,  in  the  autumn 
after  they  are  produced,  lay  by  for  flit-laying ; and  by  autumn 
after  they  will  be  well  rooted,  and  form  plants  two  or  three  feet 
high,  fo  may  be  feparated,  and  planted  in  nurfery-rows  like  the 
feedlings.  All  the  forts  will  take  tolerably  by  cutting  off  the 
(Long  young  (hoots;  but  the  plat  anus  occult  nt  alls  more  freely 
than  the  oriental  kind.  Autumn  is  the  belt  feafon  : as  icon  as  t 
the  leaf  falls,  choofe  drong  young  (boots,  and  plant  them  in  a 
moift, (oil;  many  of  Hiem  will  grow,  and  make  tolerable  plants 
by  next  autumn.  It  (hould  be  remarked,  that,  in  order  to 
continue  the  dilHn&ion  of  the.  varieties  more  effectually,  they 
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fhould  be  propagated  cither  by  layers  or  cuttings  ; for,  when 
railed  from  feed,  thole  of  the  refpeftive  fpecies  generally  vary. 

PLATBAND,  ill  gardening,  a border  or  bed  of  flowers, 
along  a wall,  or  the  fide  of  a parterre,  frequently  edged  with 
box,  See. 

Platband  of  a door  or  window,  is  ufed  for  the  lintel, 
where  that  is  made  fquare,  or  not  much  maiked. 

PLATE,  a term  which  denotes  a piece  of  wrought  filver, 
fuch  as  the  (hallow  vcifel  off  which  meat  is  eaten.  It  is  likewife 
ufed  by  our  fportfmen  to  exprefs  the  reward  given  to  the  bell 
' horfc  at  our  races. 

The  winning  a plate  is  not  the  work  of  a few  days  to  the 
owner  of  the  borfe  ; but  great  care  and  preparation  is  to  be 
made  for  it,  if  there  is  any  great  dependence  on  the  fuccefs.  A 
month  is  the  lead  time  that  can  be  allowed  to  draw  the  horfe’s 
body  clear,  and  to  refine  his  wind  to  that  degree  of  perfedlion 
that  is  attainable  by  art. 

It  is  firft  neceflary  to  take  an  exa&  view  of  his  body,  whether 
he  be  low  or  high  in  flefli  ; and  it  is  alfo  neceflary  to  confider 
whether  he  be  dull  and  heavy,  or  bride  and  lively,  when  abroad. 
If  he  appear  dull  and  heavy,  and  there  is  reafon  to  fuppofe  it  is 
owing  to  too  hard  riding,  or,  as  the  jockeys  exprefs  it,  to  fome 
greafe  that  has  been  diflolved  in  hunting,  and  has  not  been  re- 
moved by  fcouring,  then  the  proper  remedy  is  half  an  ounce  of 
diapente  given  in  a pint  of  good  fack ; this  will  at  once  remove 
the  caufe,  and  revive  tire  creature’s  fpirits.  After  this,  for  the 
flilt  week  of  the  month,  he  is  to  be  fed  with  oats,  bread,  and  fplit 
beans,  giving  him  fometimes  the  one  and  fometimes  the  other 
as  he  likes  bell,  and  always  leaving  fome  in  the  locker,  that  he 
may  feed  at  leifure  when  he  is  left  alone.  When  the  groom 
returns  at  the  feeding  time,  whatever  is  left  of  this  mud  be  re- 
moved, and  frefh  given;  by  this  means  the  creature  will  foon 
become  high-fpirited,  wanton,  and  full  of  play.  Every  day  he 
mult  be  rode  out  an  airing,  and  every  other  day  it  will  be  proper 
to  give  him  a little  more  exercife,  but  not  fo  much  as  to  make 
him  fweat  too  much.  The  beans  and  oats  in  this  cafe  are  to  be 
put  into  a bag,  and  beaten  till  the  hulls  are  all  off,  and  then  win- 
nowed clean;  and  the  bread,  inftead  of  being  chipped  in  the 
common  way,  is  to  have  the  cruft  clean  cut  off.  If  the  horfe  be 
in  good  flefli  and  fpirits  when  taken  up  for  its  month’s  prepara- 
tion, the  diapente  muft  be  omitted,  and  the  chief  bufinefs  will 
be  to  give  him  good  food,  and  fo  much  exercife  as  will  keep 
him  in  wind,  without  ovetfweating  him  or  tiring  his  fpirits. 
When  he  takes  larger  exercifes  afterwards,  towards  the  end  of 
the  month,  it  will  be  proper  to  have  fome  horfes  in  the  place 
to  run  againft  him.  This  will  put  him  upon  his  mettle,  and  the 
beating  them  will  give  him  fpirits.  This,  however,  is  to  be 
cautioufly  obferved,  that  he  has  not  a bloody  heat  given  him 
for  ten  days  or  a fortnight  before  the  plate  is  to  be  run  for,  and 
that  the  laft  heat  that  is  given  him  the  day  before  the  race  muft 
be  in  his  clothes  : tin’s  will  make  him  run  with  greatly  more 
vigour  when  (tripped  for  the  race,  and  feeling  the  cold  wind  on 
every  part. 

In  the  fecond  week,  the  horfe  fhould  have  the  fame  food, 
and  more  exercife.  In  the  laft  fortnight  he  muft  have  dried 
oats,  that  have  been  hulled  by  healing.  After  this  they  are 
to  be  wetted  in  a quantity  of  whites  of  eggs  beaten  up,  and 
then  laid  out  in  the  fun  to  dry;  and  when  as  dry  as  before,  the 
horfe  is  to  have  them.  This  fort  of  food  i3  very  light  of  di- 
gellion,  and  very  good  for  the  creature’s  wind.  The  beans  in 
this  time  (hould  be  given  more  fpaiingly,  and  the  bread  fhould 
be  made  of  three  parts  wheat  and  one  part  beans.  If  he  (hould 
‘become  coftive  under  this  courfe,  lie  muft  then  have  fome  ale 
and  whites  of  eggs  beaten  together  ; this  will  cool  him,  and 
keep  his  body  moift. 

In  the  laid  week  the  niafli  is  to  be  omitted,  and  barley-water 
given  him  in  it3  place  every  day  till  the  day  before  the  race  : he 


(hould  have  his  fill  of  hay  ; then  he  muft  have  it  given  him 
more  fparingly,  that  he  may  have  time  to  digeft  it  ; and  in  the 
morning  of  the  race-day  he  muft  have  a toaft  or  two  of  white 
bread  foaked  in  fack,  and  the  lame  juft  before  he  is  let  out  to  the 
field.  This  is  an  excellent  method,  becaufe  the  two  extremes 
of  fullnefs  and  fading  are  at  this  time  to  be  equally  avoided; 
the  one  hurting  his  wind,  and  the  other  occafioning  faintnefs 
that  may  make  him  lofe.  After  he  has  had  his  food,  the  litter 
is  to  be  (hook  up,  and  the  liable  kept  quiet,  that  he  may  be 
difturbed  by  nothing  till  he  is  taken  out  to  run. 

PLATFORM,  ill  the  military  art,  an  elevation  of  earth, 
on  which  cannon  is  placed  to  tire  on  the  enemy  ; fuch  are  the 
mounts  in  the  middle  of  curtins.  On  the  ramparts  there  is 
always  a platform,  where  the  cannon  are  mounted.  It  is  made 
by  the  heaping  up  of  earth  on  the  rampart,  or  by  an  arrange- 
ment of  madriers,  riling  infcnfibly,  for  the  cannon  to  rollon, 
cither  in  acafemate  or  on  attack  in  the  outworks.  All  practi- 
tioners are  agreed,  that  no  (hot  can  be  depended  on,  unlefs  the 
piece  can  be  placed  on  a folid  platform;  for,  if  the  platform 
lhakes  with  the  firft  impulfe  of  the  powder,  the  piece  muft 
likewife  (hake;  which  will  alter  its  direction,  and  render  the  (hot 
uncertain. 

Platform,  in  architecture,  is  a row  of  beams  which  fup- 
port  the  timber-work  of  a roof,  and  lie  on  the  top  of  a wall 
where  the  entablature  ought  to  be  raifed.  This  term  is  all'o  ufed 
for  a kind  of  terrace  or  bro-:d  frr.ooth  open  walk  at  the  top  of 
a building,  from  whence  a fair  profpeCt  may  be  taken  of  the 
adjacent  country.  Hence  an  edifice  is  faid  to  be  covered  with 
a platform,  when  it  is  flat  at  top,  and  has  no  ridge.  Molt  of 
the  oriental  buildings  are  thus  covered,  as  were  all  thofe  of  the 
ancients. 

Platform,  or  Orlop,  in  a man  of  war,  a place  on  the  lower 
deck,  abaft  the  main-maft,  between  it  and  the  cockpit,  and 
round  about  the  main  capftan,  where  provifion  is  made  for  the 
wounded  men  in  time  of  aaion. 

PLATINA  is  a metallic  lubtlance  not  long  difcovered.  The 
name,  which  has  an  allufion  to  its  colour,  is  a diminutive  of 
plata,  and  fignifies  “ little  filver.”  From  its  great  fpecific  gra- 
vity, and  other  refemblances  which  it  has  to  gold,  it  has  been 
called  or  blanc,  or  white  gold-,  from  its  refractory  nature,  di~ 
abolus  metallorum  ; from  tome  doubts  entertained  of  its  charac- 
ter as  a metal,  juan  bianco,  white  jack,  white  rogue,  or  white 
mock  metal.  It  has  alfo  received  the  appellation  of  the  eighth 
metal-,  and,  probably  from  fome  diftrift  which  affords  it,  has 
gotten  the  name  of  platina  del  Pinto.  . 

The  firft  in  Europe  who  mentioned  it  by  its  prefent  name 
was  Don  Antonio  Ulloa,  a Spanilh  mathematician,  who  in 
1735  accompanied  the  French  academicians  that  were  lent  by 
their  fovereign  to  determine  the  figure  of  theearlh  by  meafuring 
a degree  of  the  meridian  in  Peru.  In  the  relation  of  his 
voyage,  which  was  publifhed  at  Madrid  in  1748,  he  fays,  that 
the  golden  mines  in  the  territory  of  Choco  had  been  abandoned 
on  account  of  platina;  which  he  reprelents  as  a hard  ftone 
not  eafily  broken  by  a blow  on  the  anvil,  which  could  not 
be  fubdued  by  calcination,  and  from  which  the  gold  could  not 
be  extradted  without  much  labour,  much  expcnle,  and  great 
difficulty. 

The  particular  places  of  Choco  where  it  is  found  are  Novita 
and  Citara ; but  in  what  quantity  it  is  there  to  be  met  with  is 
not  afeertained.  The  miners,  difeovering  at  an  early  period 
that  it  was  a metal,  had  begun  to  employ  it  in  adulterating  their 
gold  ; and  the  court  of  Spain,  it  is  faid,  dreading  the  confe- 
quences,  took  meafures  not  only  to  prevent  its  exportation,  but 
partly  to  conceal  the  knowledge  of  it  from  the  world.  It  is  re- 
ported in  the  Chemical  Annals  for  July  1792,  that  when  the 
gold  is  brought  from  Choco  to  be  coined  in  the  two  mints  of 
Santa-fC,  in  that  of  Bogota  and  Popayan,  the  gold  undergoes  a 
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new  examination,  the  platina  that  remains  is  carefully  feparat- 
ed;  and  being  given  to  officers  appointed  by  the  king,  they,  as 
foon  as  a certain  quantity  is  colledled,  carry  it  away,  and  before 
witneffes  throw  it  into  the  river  Bogota,  at  two  leagues  diftance 
from  Santa-fe,  or  into  the  Cauca,  about  one  league  diftant  from 
Popayan. 

In  the  Phyfical  Journals  for  November  178^  we  are  told, 
that  the  primitive  mines  which  produced  it  have  not  yet  been 
difcovered  in  any  part  of  the  globe,  and  that  thofe  which  fur- 
nifh  it  at  prefent  are  of  the  fecondary  kind,  being  ftrata  of 
loole  earth  wafhed  down  from  the  higher  grounds.  In  thefe 
ftrata  the  particles  are  reported  to  be  from  the  fize  of  a millet 
feed  to  that  of  a pea.  The  author  of  the  account  fays,  that  he 
had  fome  pieces  which  weighed  from  15  to  20  grains  ; and 
adds,  that  on  trying  fome  of  them  between  fteel  rollers  in  the 
prefence  of  Mefffrs.  Darcet  and  Tillet  at  Paris,  they  were  per- 
fedly  laminated.  He  fays  alfo,  that  a native  piece  of  platina 
was  found  nearly  of  a fquare  figure,  and  almoft  as  large  as  a 
pigeon’s  egg,  which  was  depofited  in  the  Royal  Society  of  Bif- 
cay.  M.  de  Buffon,  however,  fays  exprefsly,  that  “ a perfon  of 
credit  had  affured  him  that  platina  is  fometimes  found  in  large 
mafles ; and  that  he  had  feen  a lump  of  it  weighing  no  lefs 
than  2olb.  which  had  not  been  melted,  but  taken  in  that-ftate 
out  of  the  mine.”  As  to  the  fmall  particles,  they  are  of  a 
whiter  colour  than  iron,  with  a fmooth  furface.  Their  figure  is 
generally  of  an  oblong  form,  very  flat,  rounded  in  the  edge,  and 
has  been  aferibed  to  the  hammering  of  the  mills  in  which  the 
gold  is  amalgamated. 

The  heterogeneous  fubftances  with  which  the  platina  is  ge- 
nerally mixed  are  particles  of  gold,  grains  of  quartz  or  cryftal, 
fome  fand  of  a brownifli  hue,  and  fome  duff  of  a dark  colour 
obedient  to  the  magnet,  and  which  feems  to  be  fragments  of 
other  irregular  dark  coloured  particles,  which  refemble  pieces 
of  emery  or  loadftone.  Dr.  Ingenhoufz,  however,  fays,  that 
every  particle  even  of  fome  fine  platina  which  he  examined 
obeyed  the  magnet  more  or  lefs,  excepting  fome  that  were 
tranfparent  and  ftony ; and  that  thefe  were  all  magnets  in 
themfelves,  or  that  each  of  thefe  particles  had  two  poles,  which 
he  could  change  at  pleafure  by  magnetic  bars.  In  about  72 
pounds  weight  of  platina  which  was  brought  from  Spanifti 
America,  M.  Magellan  found  not  only  a large  quantity  of  fer- 
ruginous land,  but  many  pieces  of  vegetable  ftalks,  a number 
of  feeds,  and  fome  very  fmall  red  cryftals  like  rubies.  Thefe 
cryftals  being  fent  to  M.  Achard  of  Berlin,  he  tried  them  as  far 
as  their  minutenefs  and  fmall  quantity  would  permit,  and  at 
laft  concluded  that  they  really  were  rubies.  As  for  the  mer- 
curial globules  which  are  fometimes  intermixed  with  the  parti- 
cles of  platina,  they  are  entirely  foreign  to  its  mines.  They 
are  now  generally  thought  to  be  part  of  the  mercury  that  has 
been  employed  in  amalgamation ; and  which  could  not  be 
brought  from  a place  lefs  diftant  than  Guancavelica,  about 
900  miles  from  the  province  of  Choco  where  the  platina  is 
found.  - 

This  metal,  though  not  under  its  prefent  name,  which  was 
firft  mentioned  by  Don  Ulloa,  has  perhaps  been  knowm  in 
Europe  fince  174 1 . At  that  period  Charles  Wood  found  in 
Jamaica  fome  platina  which  was  brought  from  Carthagcna.  He 
even  made  fome  chemical  trials  of  it.  Among  others,  he  at- 
tempted to  cupel  it ; and  obferves,  in  the  account  which  he 
gave  of  it  in  1749,  that  the  Spaniards  had  a method  of  catting 
it  into  different  forts  of  toys,  which  are  common  enough  in  the 
Spanifti  Weft  Indies.  It  was  probably,  too,  imported  into 
Spain  foon  after  its  difeovery  in  America.  It  is  faid  that  Ru- 
denfchoel  carried  fome  of  it  from  Spain  to  Stockholm  in  1745  ; 
and  the  firft  important  let  of  experiments  that  appeared  on  the 
fubjedt  were  thole  of  Scheffer,  one  of  the  members  of  the  Swe- 
difti  Academy.  They  were  publilhed  in  1772  ; and  gave  this 
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information,  that  platina  is  cafily  fufible  with  arfenic,  but  when 
alone  remains  unchanged  by  the  mod  violent  heat  of  the  fur- 
nace. Two  years  after  Dr.  Lewis  publifhed  fome  papers  con- 
cerning this  metal  in  the  Royal  Philofophical  Tranfa&ions  of 
London.  This  eminent  chemift,  in  the  courle  of  his  experi- 
ments, had  examined  it  both  in  the  dry  and  the  wet  way  ; difcc- 
vered  a number  of  its  relative  affinities  ; mixed  it  in  different 
proportions  with  different  metals  ; and  had  fufed  it  with  arfenic, 
though  he  did  not  afterwards  attempt  to  feparate  them. 

In  X757  Margraaf  publifhed  feveral  very  interefting  obfer- 
vations  about  the  method  of  feparating  it  from  the  iron  which 
always  accompanies  it. 

In  1758  and  1 7C4  Macquer  and  Beaume  made  upon  it  a con- 
fiderable  number  of  experiments  together,  and  formed  of  it  at 
laft  a concave  mirror. 

And  it  was  in  1780  that  the  Journaux  de  Pbyfique  gave  an 
account  of  the  labours  of  Bergman  on  the  fame  fubjed. 

The  platina  of  which  the  toys  were  made  in  the  Spanifti 
Weft  Indies  was  found  by  Dr.  Lewis  to  be  always  mixed  with 
fome  other  metals.  What  thefe  particular  mixtures  were  is 
not  well  known  ; but  many  of  the  allays  formed  by  Dr.  Lewis 
bimfelf  have  promifed  to  be  both  ornamental  and  ufeful.  He 
found  that  platina,  which  is  f of  the  whole  mafs,  will  render 
gold  no  paler  than  a guinea,  which  contains  only  TlT  of  filver. 
He  found  that  copper  was  much  improved  by  allaying  it  with 
platina  in  certain  proportions  j and  that  equal  part s of  platina 
and  brafs  formed  a compound  not  fubjed  to  tarnifh,  and  which 
might  be  employed  with  great  advantage  for  the  fpeculums  of 
telefcopes. 

Befides  allaying  it  with  the  different  metals,  it  was  an  objed 
equally  interefting  to  the  chemifts  and  fociety  that  platina  fhoula 
be  obtained  pure  and  unmixed ; and  that  means  fhould  be 
contrived  to  render  it  fufible,  malleable,  and  dudile.  We  are 
now  to  fee  what  the  chemifts  have  done  to  accomplifh  thefe 
ends.  They  readily  faw  that  it  would  be  ncceffary,  in  the  firft 
place,  to  bring  it  to  a ftate  of  ultimate  divifiori,  and  that  this 
ftiould  be  tried  in  one  or  other  of  thefe  two  ways  ; by  diffolving 
it  in  acids,  or  by  fufing  it  along  with  fome  other  metal  ; for  by 
itfelf  it  had  hitherto  proved  abfolutely  unfuftble,  except  when 
expofed  to  the  focus  of  a large  burning-glafe,  or  the  kindled 
ftream  of  dephlogiflicated  or  vital  air.  Among  the  methods 
which  they  employed  to  feparate  it  from  gold,  the  principal 
were  the  following:  The  firft  was  by  uniting  the  mixture  of 
platina  and  gold  with  mercury,  and  grinding  the  amalgam  for 
a confiderable  time  with  water;  in  which  procefs  the  platina 
was  gradually  thrown  out,  and  the  gold  retained  by  the  quick- 
filver.  Another  method  was  by  mixing  a few  drops  of  a folution 
of  platina  with  above  a hundred  times  the  quantity  of  a folution 
of  gold,  and  gradually  adding  a pure  fixed  alkaline  fait  as  long 
as  it  occafioned  any  efl'ervelcence  or  precipitation.  The  re- 
maining liquor  in  this  cafe  was  fo  yellow,  that  it  has  been 
judged  the  platina  would  difcover  itfelf,  though  its  proportion 
had  been  lefs  than  a thoufandth  part  of  that  of  gold.  A third 
mode  of  feparating  platina  and  gold  was  that  of  precipitation, 
bv  means  of  mineral  fixed  alkali  : for,  when  this  alkali  is 
mixed  with  a folution  of  gold  containing  platina,  the  gold 
alone  is  precipitated,  and  all  the  platina  remains  dift'olvcd. 
Another  method  was  by  precipitation  of  the  platina  with  fal 
ammoniac.  For  this  purpole,  to  a folution  .of  the  metal  in 
aqua  regia  a>  fmall  quantity  of  the  folution  of  fal  ammoniac  in 
water  was  added  ; and  if  the  gold  contained  any  platina,  the 
liquor  inl'tantly  grew  turbid,  and  a fine  yellow  or  reddilh  pre- 
cipitate quickly  fell  to  the  bottom  ; if  the  gold  was  pure,  no 
precipitation  or  change  of  tranlparency  enfued.  The  fifth 
method  of  feparation  was  by  means  of  inflammable  liquors. 
The  compound  to  be  examined  was  dilVoked  in  aqua  regia  : 
the  folution  mingled  with  twice  its  quantity  or  more  of  redi 
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fied  fpirit  of  wine,  and  the  mixture  fuffered  to  ftand  for  fomc 
days  in  a glafs  {lightly  covered,  the  gold  rofe  to  the  furface, 
leaving  the  jdatina  diffolved.  Otherwiie,  to  the  folution  of  the 
metal  in  aqua  regia  about  half  its  quantity  of  any  colourlefs 
effential  oil  was  added:  the  two  were  fhaken  well  together,  and 
fuffered  to  red.  : upon  which  the  oil  rofe  immediately  to  the 
furface,  carrying  the  gold  with  it,  and  leaving  the  platina  dif- 
folved in  the  acid  under  it.  Or,  the  gold  was  taken  lip  dill 
more  readily  and  more  perfedfly  by  ether,  or  the  ethereal  fpirit 
of  wine.  But,  after  all,  the  mod  effectual  and  advantageous 
method  of  feparating  platina  from  gold  was  founded  on  a pro- 
perty which  gold  has,  and  not  platina,  of  being  capable  of 
precipitation  from  aqua  regia  by  martial  vitriol  ; and  upon  a 
property  which  platina  has,  and  not  gold,  of  being  capable  of 
precipitation  from  aqua  regia  by  fal  ammoniac.  When  there- 
fore we  would  difcover  if  gold  be  allayed  with  platina,  let  it  be 
didolved  in  aqua  regia  ; and  to  this  folution,  which  will  contain 
both  metals, Jet  fome  fal  ammoniac  dilfolved  in  water  be  added; 
upon  which  the  platina  will  be  precipitated  in  form  of  a brick- 
coloured  fediment.  If,  on  the  other  fide,  we  would  know  if 
platina  contain  any  gold,  let  this  platina  be  didolved  in  aqua 
regia,  and  to  the  folution  add  a iolution  of  martial  vitriol  in 
water  ; upon  which  the  liquor  will  become  turbid,  and  the  gold 
will  form  a precipitate  which  may  be  eafily  feparated  by  de- 
canting and  filtrating  the  liquo^  This  property  which  platina 
poffefies  of  being  precipitated  by  martial  vitriol  was  fir ll  dif- 
covered  by  M.  Scheder. 

With  refpedt  to  the  iron  contained  among  the  platina,  M.  de 
Buffon  feparated,  by  means  of  a magnet,  fix  parts  out  of  feven 
of  a parcel  of  platina.  He  difiinguidied  two  different  matters 
in  platina  ; of  which  one  was  black,  friable,  and  attractable  by 
magnets  ; and  the  other  confided  of  larger  grains,  was  of  a livid 
white  or  yellowiffi  colour,  much  lefs  attraftahle,  and  was  ex- 
tendble.  Between  thefe  two  different  matters  were  many  inter- 
mediate particles,-  fome  partaking  more  of  the  former,  and  fome 
of  the  latter.  He  thought  that  the  black  matter  was  chiefly 
iron  ; and  fays,  that  he  had  obferved  a dmilar  black  powder  in 
many  ores  of  iron. 

M.  Morveau  found,  that  a Pruffian  blue  could  be  obtained 
from  the  black  part  of  the  platina,  by  pouring  upon  it  fpirit  of 
nitre,  and  afterwards  adding  to  the  folution  diluted  fome  phlo- 
gidicated  alkali  ; and  that  the  particles  of  plating  which  could 
not  be  attracted  by  magnets,  did  not  by  this  method  diow  any 
fign  of  their  containing  iron. 

But  the  mod  important  difeovery  concerning  the  reparation 
of  platina  from  other  metals  was  a method  of  melting  it,  by 
which  it  became  a perfett  metal,  malleable,  and  denier  than 
gold.  It  was  in  x 7 73  and  1774  that  M.  de  Lifle  effe6ted  this, 
by  diffolving  crude  platina  in  aqua  regia,  precipitating  it  from 
the  acid  mendruum  by  fal  ammoniac,  and  by  fufing  this  precipi- 
tate, without  addition,  in  a double  crucible,  expofed  to  the  in- 
tenfe  heat  of  a forge  fire  excited  by  double  bellows.  M.  Mor- 
veau has  repeated  the  experiment,  and  found  that  he  could  melt 
the  precipitate  with  feveral  duxes ; he  found  likewife  that  by 
means  of  white  glafs,  borax,  and  charcoal,  he  could  melt  even 
crude  platina,  and  could  allay  together  platina  and  deel  in  va- 
rious proportions. 

M.  de  Sickengcn  was  the  inventor  of  another  method  : he 
didolved  his  platina  in  aqua  regia,  and  precipitated  the  iron  by 
the  pruffiate  of  potafh.  In  evaporating  this  liquor  he  obtained 
fmall  oftaedral  cryftals  of  the  colour  of  rubies  ; which,  being 
expofed  to  a drong  heat,  yielded  a metal  which  bore  eafily  the 
Broke  of  the  hammer,  which  could  be  readily  drawn  into  wire, 
and  was  extremely  malleable. 

In  attempting  to  refine  platina  by  the  dry  way,  cupellation 
was  a method  to  which  the  chemids  early  had  recourfe ; but, 
notwilhdanding  their  utmoft  endeavours,  it  has  not  been  at-. 
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tended  with  all  the  fuccefs  which  could  have  been  wifhed,  It 
was  found  that  the  fcorification  proceeded  as  well  at  the  begin- 
ning of  the  operation  as  when  gold  and  filver  are  cupelled  : 
but  the  cupellation  afterwards  became  more  and  more  difficult  • 
becaufe,  as  the  quantity  of  lead  diminifhed,  the  matter  became 
lefs  and  lefs  fufible,  and  at  lad  ceafed  to  be  fluid,  notwithdand- 
ing  the  molt  violent  heat;  and  alfo  becaufe,  when  the  quantity 
of  platina  was  greater  than  that  of  the  lead,  this  latter  metal 
was  protected,  and  not  converted  into  litharge.  Hence  the  re- 
gulus  obtained  was  always  dark-coloured,  rough,  adhering  to 
the  cupel,  brittle,  and  weighing  more  than  the  platina  originally 
employed,  from  the  lead  which  remained  united  with  it.  Meff. 
Macquer  and  Beaumc  appear  neverthelefs  to  have  carried  this 
experiment  further  : they  kept  the  matter  expofed  to  a violent 
fire  during  a longer  time;  that  is,  about  50  hours  fuccefiively  : 
and  therefore,  although  their  platina  was  tarnifhed  and  rough 
on  its  furface,  it  was  internally  white  and  diining,  eafily  fepa- 
rable  from  the  cupel,  and  a little  diminithed  in  weight ; a cer- 
tain proof  that  no  lead  remained  in  it.  This  platina  was  alfo 
ductile,  and  capable  of  extenfion  under  the  hammer.  / 

Cupellation,  therefore,  though  not  the  beft,  is  at  leaft  a 
certain  method  of  applying  platina  to  ule,  and  'of  forming  it 
into  utenfils. 

What  has  been  thought  a preferable  method,  is  firft  to  fufe 
the  platina  with  arfenic,  and  afterwards  diffipate  this  laft  metal 
by  a itrong  heat : by  this  means  Achard  and  Rochon  were  able 
to  obtain  a pure  platina  ; of  which  the  former  made  fome  fmall 
crucibles,  and  the  latter,  by  allaying  it  with  copper  and  tin, 
fome  large  mirrors  for  refledting  telefcopes. 

Jeanety  of  Paris  has  gone  full  farther  : befides  fnuff-boxes, 
watch-chains,  and  a coffee-pot  of  platina  prepared  by  this  artifit, 
the  world  has  fecn  a lens  weighing  fix  pounds,  a ball  weighing 
nine,  and  two -bars  19  feet  long,  and  weighing  no  lefs  than  1 1 
pounds  each.  This  gentleman  has  the  merit  of  being  the  firft 
who  wrought  this  metal  in  the  great  way.  The  method  he  em- 
ployed was  far  from  being  new ; it  had  been  fuggefted  by 
Scheffer,  by  Willis,  by  Margraaf,  and  was  afterwards  pradtiled 
by  Achard,  Morveau,  and  a great  many  others,  but  who 
always  prepared  it  in  very  I'm al  1 quantities.  In  the  Chemical 
Annals  for  July  1792,  the  following  account  of  it  is  given  by 
himfelf : 

The  platina  is  firft  pounded  in  water  to  difengage  it  from 
the  ferruginous  and  other  heterogeneous  particles  that  are  mixed 
with  it.  “ This  being  done,  I take  (fays  he)  one  pound  and  a 
half  of  platina,  two  pounds  of  white  arfenic  in  powder,  and 
one  pound  of  purified  potafti.  I mix  the  whole  : I put  a cru- 
cible in  the  fire  capable  of  containing  about  20  pounds  ; when 
my  furnace  and  crucible  are  well  heated,  I throw  into  the  cru- 
cible one-third  of  the  mixture,  and  apply  a good  heat : I then 
add  a fecond  quantity  and  a third,  and  fo  on,  always  taking 
care  at  every  time  to  mix  the  whole  with  a rod  of  platina.  I 
give  now  a confiderable  force  to  the  fire  ; and  when  I am  cer- 
tain that  the  whole  ifc  completely  in  a ftate  of  fufion,  1 with- 
draw my  crucible  and  leave  it  to  cool.  After  breaking  it,  I find 
a button  that  is  well  formed  and  attradtable  by  the  magnet.  I' 
bruife  this  button  into  lmall  pieces,  and  fufe  it  a fecond  time  in 
the  fame  manner  : if  this  fecond  fufion,  which  it  generally  is, 
be  not  fufficient  to  effedt  the  feparation  of  the  iron  from  the 
platina,  I fufe  it  a third  time;  but  if  I be  obliged  to  do  it  a 
third  time,  1 always  put  two  buttons  together,  to  lave  at  once 
a crucible  and  charcoal. 

This  firft  operation  being  finifhed,  I take  a crucible  with  a flat 
bottom  and  of  a circumference  to  give  to  the  button  about 
three  inches  and  a quarter  in  diameter.  I make  this  crucible 
red  hot,  and  throw  into  it  one  pound  and  a half  of  the  platina 
which  has  been  already  fufed  with  the  arlenic  after  it  was  broken 
into  fmall  pieces  ; to  this  I add  a quantity  of  arfenic  of  the 
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fame  weight,  and  about  half  a pound  of  relined  potato.  I 
give  to  the  fire  a con fiderable  force  ; and  when  I am  certain 
that  the  whole  is  completely  in  a fate  of  fufion,  I withdraw 
triy  crucible  and  leave  it  to  cool,  taking  care  always  to  place  it 
horizontally,  that  the  button  may  be  of  an  equal  thicknefs. 
After  breaking  the  crucible,  I find  a button  clear  and  fonorous, 
and, weighing  commonly  about  1 pound  and  11  ounces.  1 have 
remarked,  that  in  proportion  to  the  quantity  of  arfenic  com- 
bined with  the  platina,  the  purification  always  fueceeds  with 
the  more  or  lei's  promptnefs  and  eafe  ; and  the  greater  the  pro- 
portion fo  much  the  better.  In  this  ftate  I put  my  button  into 
a furnace  under  a muffle,  which  ought  not  to  be  higher  than 
the  edge  of  the  button  lying  on  its  fiat  fide,  and  inclining  a 
little  to  the  walls  of  the  muffle.  In  this  manner  I place  three 
buttons  on  each  fide  of  the  muffle,  and  apply  fire  to  my  fur- 
nace, that  the  muffle  may  be  equally  heated  throughout  : as 
foon  as  the  buttons  begin  to  evaporate  I fhut  the  doors  of  my 
furnace,  that  the  heat  may  be  kept  up  to  the  fame  .degree  : 
this  ought  always  to  be  carefully  attended  to  even  to  the  end  of 
the  operation;  for  even  a temporary  excels  of  heat  might  fpoil 
the  whole  of  my  patl  operations  and  render  thern  abortive.  I 
caufe  my  buttons  to  volatilize  during  fix  hours,  always  taking 
care  to  change  their  fituation,  that  every  part  may  receive  an 
equal  portion  of  heat : I then  put  them  in  common  oil,  and 
for  a like  time  keep  them  in  a fire  fufficient  to  diffipate  the  oil 
in  fmoke.  I continue  this  operation  as  long  as  the  button  emits 
vapours  ; and  when  the  evaporation  has  ceafed  1 pufh  the  fire 
as  far  as  it  will  go  by  means  of  the  oil.  Thefe  arfenical  va- 
pours have  a bright  toining  metallic  appearance,  which  I never 
can  obtain  any  other  way,  and  without  which  I have  never  been 
able  to  render  platina  perfe£fly  malleable. 

“ If  thefe  heps  which  are  here  pointed ’out  be  properly  fol- 
lowed, the  operation  lads  only  eight  clays.  My  buttons  are 
then  thrown  into  the  nitrous  acid,  and  afterwards  boiled  in  di- 
ddled water,  till  no  part  of  the  acid  remains  with  them  : I 
now  heap  thern  together  one  above  another,  apply  the  ftrongeft 
poflible  heat,  and  beat  them  with  a hammer,  taking  always 
care  at  the  firft  heat  to  make  them  red  hot  in  the  crucible,  that 
no  foreign  bodies  may  mix.  with  them,  as  before  this  compreffion 
they  are  only  fo  many  fpongv  matfes.  I afterwards  heat  them 
■in  a naked  ftate  (Us  chauffe  a nud)  ; and  bringing  them  to  a 
fqtiare  form,  I hammer  them  on  all  tides  for  a fnorter  or  longer 
time  according  to  their  bulk.’’ 

- Such  is  the  procefs  obferved  by  Jeanety  in  fufing  platina  ; 
but  he  thinks  that  the  working  of  this  metal  is  fufceptible  of 
(till  greater  improvement.  In  1788  it  was  accordingly  pro- 
pofed  by  fome  of  the  French  chemilis  tofufe  platina  by  mixing 
it  with  charcoal  and  phofphoric  glafs,  and  afterwards  to  expofe 
the  phofphurc  of  platina  to  a heat  fufficient  to  volatilize  and 
diffipate  the  phofphorus.  This  method  fucceeded  remarkably 
well  with  M.  Pelletier;  but,  befides  being  tedious,  it  is  dif- 
ficult to  feparate  the  lad  portions  of  the  phofphorus  ; and  as 
thefe  operations  are  always  coftly,  there  are  few  art  ills  who  are 
willing  to  undertake  them.  M.  de  Morveau  has  alfo  fufed 
platina  with  his  vitreous  tlux,  made  of  pounded  glafs,  borax, 
and  charcoal : and  Beaume  has  advifed  to  fufe  it  with  a flight 
addition  of  lead,  bifmuth,  antimony,  or  arfenic,  and  by  keep- 
ing me  alloy  in  the  fire  a long  time  to  diffipate  the  metals 
Which  have  facilitated  the  fufion.  Platina  may  likewife  he  fufed 
with  a metal  Ibluble  in  an  acid  : the  mixture  being  pulverized, 
the  alloyed  nu-tal  may  he /.iftolved,  and  the  powder  of  platina 
tnaj  then  be  fufed  with  the  flux  of  De  Morveau;  or,  inftead  of 
a Ibluble  metal,  a calculable  metal  may  be  employed,  and  heated 
as  before. 

The  colour  of  platina,  when  properly  refined,  is  fomething 
between  that  of  iron  and  tilvcr ; it  has  no  Imtll,  and  is  the 
hcavielibudy  yet  known  in  nature.  According  to  Mr.  K.irwan, 


its  fpecific  gravity  is  to  that  of  water  as  23  to  r.  It  may  like- 
wife be  laid  to  be  the  moft  durable  of  all  the  metals  : it  is 
harder  than  iron  ; it  undergoes  no  alteration  in  the  air,  and  fire 
alone  does  not  even  appear  to  polTefs  the  power  of  changing  it ; 
for  which  reafon  it  forms  thd  bed  of  all  crucibles  that  have  yet 
been  invented.  It  refifts  the  aftion  of  acids,  alkalis,  and  ful- 
phurs:  it  maybe  rolled  into  plates  as  fine  as  leaves  of  gold 
which  are  ufed  in  gilding;  it  is  likewifo-extremely  duftile  : and 
Dr.  Withering  tells  us,  that  a wire  of  platina  is  ftronger  than 
a wire  of  gold  or  filver  of  the  fame  thicknefs  ; it  is  preferable 
to  gold  by  the  property  which  it  has  of  foldering  or  welding 
without  mixture;  and  it  unites,  fays  Chaptal,  two  qualities 
never  before  found  in  one  and  the  fame  fubftance.  When 
formed  into  a mirror,  it  reflebls  but  one  image,  at  the  fame 
time  that  it  is  as  unchangeable  as  a mirror  of  glafs. 

As  thofe  motives  which  at  firft  prepoffefled  the  court  of 
Spain  againft  this  metal  no  longer  exift,  it  is  to  be  hoped  that 
the  decree  which  was  pafled  againft  it  will  foon  be  revoked,  and 
that  the  Spanito  monarch  will  neither  defpife  fo  rich  a trea- 
fure  as  his  mines  of  platina,  nor  refufe  to  the  world  the 
numerous  advantages  that  may  be  derived  from  a fubftance 
that  promifes  to  be  of  fo  much  importance  in  commerce  and 
the  arts. 

PLATING,  is  the  art  of  covering  bafer  metals  with  a thin 
plate  of  filver  either  for  ufe  or  for  ornament.  It  is  laid  to  have 
been  invented  by  a fpur-maker,  not  for  toow  but  for  real  uti- 
lity. Till  then  the  more  elegant  fpurs  in  common  ufe  were 
made  of  folid  filver,  and  from  the  flexibility  of  that  metal  they 
were  liable  to  be  bent  into  inconvenient  forms  by  the  flightelt 
accident.  To  remedy  this  defedft,  a workman  at  Birmingham 
contrived  to  make  the  branches  of  a pair  of  fpurs  hollow,  and 
to  fill  that  hollow  with  a (lender  rod  of  fteel  or  iron.  Finding 
this  a great  improvement,  and  being  defirous  to  add  cheapnefs 
to  utility,  he  continued  to  make  the  hollow  larger,  and  of  courfe 
the  iron  thicker  and  thicker,  till  at  laft  he  difcOvered  the  means 
of  coating  an  iron  fpur  with  filver  in  fuch  a manner  as  to  make 
it  equally  elegant  with  thofe  which  were  made  wholly  of  that 
metal.  The  invention  was  quickly  applied  to  other  purpofes  ; 
and  to  numberlefs  utenfxls  which  were  formerly  made  of  brafs- 
or  iron  are  now  given  the  ftrength  of  thefe  metals,  and  the  ele- 
gance of  filver,  for  afmall  additional  expence. 

- The  filver  plate  is  generally  made  to  adhere  to  the  bafer 
metal  by  means  of  folder;  which  is  of  two  kinds,  the fft  and 
the  bard,  or  the  tin  and  Jilver  folders.  The  former  of  thefe 
confifts  of  tin  alone,  the  latter  generally  of  three  parts  of  filver 
and  one  of  brafs.  When  a buckle,  for  inftance,  is  to  be  plated 
by  means  of  the  loft  folder,  the  ring,  before  it  is  bent,  is  firft.' 
tinned,  and  then  the  lilver-plate  is  gently  hammered  upon  it, 
the  hammer  employed  being  always  covered  with  a piece  of 
cloth.  The  filver  now  forms,  as  it  were,  a mould  to  the  ring,, 
and  whatever  of  it  is  not  intended  to  be  ufed  is  cut  olf.  This 
mould  is  faftened  to  the  ring  of  the  buckle  by  two  or' three 
cramps  of  fmall  iron-wire  ; after  which  the  buckle,  with  the 
plated  fide  undermoft,  is  laid  upon  a plate  of  iron  fufficiently 
hot  to  melt  the  tin,  but  not  the  filver.  The  buckle  is  then 
covered  with  powdered  refin,  or  anointed  with  turpentine;  and 
left  there  ftiould  be  a deficiency  of  tin,  a fmall  portion  of  rolled 
tin  is  likewife  melted  on  it.  The  buckle  is  now  taken  off  with 
a tongs,  and  commonly  laid  on  a bed  of  land,  where  the  plate 
and  the  ring,  while  the  folder  is  tel  in  a ftate  of  fufion,  arc 
more  clofely  compreiled  by  a (mart  rtroke  with  a block  of  wood- 
The  buckle  is  afterwards  ft  nt  and  finiihed. 

Sometimes  the  melted  tin  is  poured  into  Ihe  filver  moi'i  ft 
which  has  been  previouflv  rubbed  over  with  lome  flux.  '1  lie 
buckle  ring  is  then  pul  among  the  melted  tin.  an  1 the  plating 
finitoed.  This  is  cal  cd  bj  the  workmen  fiUivg  vj>. 

When  the  hard  loftier  is  emplo)  ed,  the  pioctis ,s  in  many  re-* 
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fpe£ts  different.  Before  the  plate  is  fitted  to  the  iron  or  other 
metal,  it  is  rubbed  over  with  a folution  of  borax.  Stripes  of 
filver  are  placed  along  the  joinings  of  the  plate  ; and  inftead  of 
two  or  three  cramps,  as  in  the  former  cafe,  the  whole  is  wrap- 
ped round  with  fmall  wire  ; the  folder  and  joinings  are  again 
rubbed  with  the  borax,  and  the  whole  put  into  a charcoal  fire 
till  the  folder  be  in  fufion.  When  taken  out  the  wire  is  in- 
flantly  removed,  the  plate  is  cleaned  by  the  application  of 
fonte  acid,  and  afterwards  made  fmooth  by  the  ftrokes  of  a 
hammer. 

Metal  plating  is  when  a bar  of  filver  and  copper  are  taken  of 
at  lead  one  equal  fide.  The  equal  fides  are  made  fmooth,  and 
the  two  bars  fattened  together  by  wire  wrapped  round  them. 
Thefe  bars  are  then  fweated  in  a charcoal  fire  ; and  after  fweat- 
ing,  they  adhere  as  clofely  together  as  if  they  were  foldered. 
After  this  they  are  flattened  into  a plate  between  two  rollers, 
when  the  copper  appears  on  one  fide  and  the  filver  on  the  other. 
This  fort  of  plate  is  named  plated  metal. 

French  plating  is  when  filver  leaf  is  burnifhed  on  a piece  of 
metal  in  a certain  degree  of  heat. 

When  filver  is  diflolved  in  aquafortis,  and  precipitated 
upon  another  metal,  the  procefs  is  called  filtering.  See  Sol- 
dering. 

PLATO,  an  illuftrious  philofopher  of  antiquity,  was  by  de- 
feent  an  Athenian,  though  the  place  of  his  birth  was  the 
Ifland  of  Egina.  His  lineage  through  his  father  is  traced  back 
to  Codrus  the  laft  king  of  Athens,  and  through  his  mother  to 
Solon  the  celebrated  legiflator.  The  time  of  his  birth  is  com- 
monly placed  in  the  beginning  of  the  8Sth  Olympiad  ; but 
Dr.  Enfield  thinks  it  may  be  more  accurately  fixed  in  the  third 
year  of  the  87th  Olympiad,  or  430  years  before  the  Chriftian  era. 
He  gave  early  indications  of  an  extenfive  and  original  genius,  and 
had  an  education  fuitable  to  his  high  rank,  being  inftru£fed  in  the 
rudiments  of  letters  by  the  grammarian  Dionyfius,  and  trained 
in  athletic  exercifes  by  Afilto  of  Argos.  Fie  applied  with  great 
diligence  to  the  ftudy  of  the  arts  of  painting  and  poetry  ; and 
made  fuch  proficiency  in  the  latter,  as  to  produce  an  epic  poem, 
which,  upon  comparing  it  with  the  poems  of  Plomer,  he  com- 
mitted to  the  flames.  At  the  age  of  20  he  compofed  a dra- 
matic piece  ; but  after  he  had  given  it  to  the  performers,  hap- 
pening to  attend  upon  a difeourfe  of  Socrates,  he  was  fo  capti- 
vated by  his  eloquence,  that  he  reclaimed  his  tragedy  with- 
out fuffering  it  to  be  a£ied,  renounced  the  mufes,  burnt  all 
his  poems,  and  applied  himlelf  wholly  to  the  ftudy  of  wii- 
dom. 

It  is  thought  that  Plato’s  firft  mafters  in  philofophy  were 
Cratylus  and  flermogenes,  who  taught  the  fyflems  of  Fleracli- 
tus  and  Parmenides  ; but  when  he  was  20  years  old,  he  attached 
himfelf  wholly  to  Socrates,  with  whom  he  remained  eight  years 
in  the  relation  of  a fcholar.  During  this  period,  he  frequently 
difpleafed  his  companions,  and  fometimes  even  his  matter,  by 
grafting  upon  the  Socratic  fyftem  opinions  which  were  taken 
from  fome  other  ftock.  It  was  the  practice  of  the  fcholars  of 
Socrates  to  commit  to  writing  the  fubftance  of  their  mafters 
difeourfes.  Plato  wrote  them  in  the  form  of  dialogues  ; but 
with  fo  great  additions  of  his  own,  that  Socrates,  hearing  him 
recite  his  Lyfis,  cried  out,  “ O Hercules  ! how  many  things 
does  this  young  man  feign  of  rhe  1” 

Plato,  however,  retained  the  warmed  attachment  to  his  maf- 
ter.  When  that  great  and  good  man  was  futnmoned  before  the 
fenate,  his  illuftrious  fcholar  undertook  to  plead  his  caufe,  and 
began  a fpcech  in  his  defence;  but  the  partiality  and  violence 
of  the  judges  would  not  permit  him  to  proceed.  Alter  the 
condemnation,  he  prefented  his  maftcr  with  money  I'utficient 
to  redeem  his  life  ; which,  however,  Socrates  refuted  to  accept. 
During  his  imprifonment,  Plato  attended  him,  and  was  prefent 
.at  a converfation  which  he  held  with  his  friends  concerning  the 


immortality  of  the  foul  ; the  fubftance  of  which  he  afterwards 
committed  to  writing  in  the  beautiful  dialogue  entitled  Pbardt, 
not,  however,  without  interweaving  his  own  opinions  and  lan- 
guage. 

The  philofophers  who  were  at  Athens  were  fo  alarmed  at  the 
death  of  Socrates,  that  moil  of  them  fled  from  the  city  to  avoid 
the  injuftice  and  cruelty  of  the  government.  Plato,  whofe  grief 
upon  this  occafion  is  faid  by  Plutarch  to  have  been  exceflive, 
retired  to  Megara ; where  he  was  friendly  entertained  by  Eu- 
clid, who  had  been  one  of  Socrates's  firft  fcholars,  till  the  ftorm 
was  over.  Afterwards  he  determined  to  travel  in  purfuit  of 
knowledge  ; and  from  Megara  he  went  to  Italy,  where  he  con- 
ferred with  Eurytus,  Philolaus,  and  Archytas.  Thefe  were  the 
moft  celebrated  of  the  followers  of  Pythagoras,  whofe  do&rine 
was  then  become  famous  in  Greece  ; and  from  thefe  the  Pytha- 
goreans have  affirmed  that  he  had  all  his  natural  philofophy. 
He  dived  into  the  moft  profound  and  myfterious  fecrets  of  the 
Pytbagoric  doctrines  ; and  perceiving  other  knowledge  to  be 
connefted  with  them,  he  went  to  Cyrene,  where  he  learned 
geometry  of  Theodorus  the  mathematician.  From  thence  he 
palled  into  Egypt,  to  acquaint  himfelf  with  the  theology  of  their 
priefls,  to  ftudy  more  nicely  the  proportions  of  geometry,  and  to 
inllruft  himfelf  in  aftronomical  obfervations  ; and  having  taken 
a full  furvey  of  all  the  country,  he  fettled  for  fome  time  in  the 
province  of  Sais,  learning  of  the  wife  men  there  what  they  held 
concerning  the  univerfe,  whether  it  had  a beginning,  whether 
it  moved  wholly  or  in  part,  &c.  ; and  Paufanias  affirms,  that 
he  learned  from  thefe  the  immortality,  and  alfo  the  tranfmigra- 
tion,  of  fouls.  Some  of  the  fathers  will  have  it,  that  he  had 
communication  with  the  books  of  Mofes,  and  ^hat  he  ftudied 
under  a learned  Jew  of  Heliopolis;  but  there  is  nothing  that 
can  be  called  evidence  for  thefe  alTertions.  St.  Auftin  once  be- 
lieved that  Plato  had  fome  conference  with  Jeremiah  ; but 
afterwards  difeovered,  that  that  prophet  mull  have  l^een  dead  at 
leaft  60  years  before  Plato’s  voyage  to  Egypt. 

Plato's  curiofity  was  not  yet  fatisfied.  Fie  travelled  into 
Perfia  to  conlult  the  magi  about  the  religion  of  that  country  : 
and  he  defigned  to  have  penetrated  even  to  the  Indies,  and  to 
have  learned  of  the  Brachmans  their  manners  and  cuftoms  ; 
but  the  wars  in  Alia  hindered  him. 

“ He  then  returned  into  Italy,  to  the  Pythagorean  fchool  at 
Tarentum,  where  he  endeavoured/ to  improve  his  own  fyftem, 
by  incorporating  with  it  the  dotftrine  of  Pythagoras,  as  it  was 
then  taught  by  Archytas,  Timaeus,  and  others.  And  after- 
wards, when  he'  vifited  Sicily,  he  retained  fuch  an  attachment 
to  the  Italic  fchool,  that,  through  the  bounty  of  Dionyfius, 
he  purchafed  at  a vail  price  levcral  books  which  contained 
the  do&rine  of  Pythagoras,  from  Philolaus,  one  of  his  fol- 
lowers. 

‘f  Returning  home  richly  ftored  with  knowledge  of  various 
kinds,  Mato  fettled  in  Athens,  and  executed  the  defign,  which  he 
had  doubtlefs  long  had  in  contemplation,  of  forming  a new 
fchool  for  the  inftru6lion  of  youth  in  the  principles  ®f  philofo- 
phy. The  place  which  he  made  choice  of  for  this  purpofe 
was  a public  grove,  called  the  Academy , from  Hecademus, 
who  left  it  to  the  citizens  for  the  purpofe  of  gymnaftic  exer- 
cifes. Adorned  twith  (latues,  temples,  and  lepulchres,  planted 
with  lofty  plane-trees,  and  interfered  by  a gentle  ftream,  it 
afforded  a delightful  retreat  for  philofophy  and  the  mufes.  Of 
this  retreat  Horace  fpeaks  : 

slttjue  inter  [vivas  /. Icadem'i  qudrere  verum , 

' ’Midll  Academic  groves  to  fearch  for  truth.’ 

Within  this  cnclofure  he  poflefled,  as  a part  of  his  humble  pa- 
trimony, purchafed  at  the  price  of  three  thoufand  drachmas,  a 
fmall  garden,  in  which  he  opened  a fchool  for  the  reception  of 
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thofe  who  might  be  inclined  to  attend  his  infiru&ions.  How  much 
Plato  valued  mathematical  Rudies,  and  how  necefl'ary  a prepa- 
ration he  thought  them  for  higher  fpeculations,  appears  from  the 
infeription  which  he  placed  over  the  door  of  his  fchool  : Qy£sij 
ayswjU.sT'f ijrof  si<ri?w.  c Let  no  one  who  is  unacquainted 
with  geometry  enter  here.’ 

“ This  new  fchool  loon  became  famous,  and  its  mailer  was 
ranked  among  the  moR  eminent  philofophers.  His  travels  into 
diRant  countries,  where  learning  and  wifdom  fiourifhed,  gave 
him  celebrity  among  his  brethren  of  the  Socratic  fe6t.  None 
of  thefe  had  ventured  to  inRitute  a fchool  in  Athens  except 
AriRippus  ; and  he  had  confined  his  inflrudlions  almoR  entirely 
to  ethical  fubje£fs,  and  had  brought  himfelf  into  fome  diferedit 
by  the  freedom  of  his  manners.  Plato  alone  remained  to  in- 
herit the  patrimony  of  public  eReem  which  Socrates  had  left  his 
difciples  ; and  he  peflefled  talents  and  learning  adequate  to  his 
defign  of  extending  the  Rudy  of  philofophy  beyond  the  limits 
within  which  it  had  been  enclofed  by  his  mailer.  The  corife- 
quence  was,  not  only  that  young  men  crowded  to  his  fchool 
from  every  quarter,  but  that  people  of  the  firR  difiindtion  in 
every  department  frequented  the  academy.  liven  females,  dif- 
guil’ed  in  fnen’s  clothes,  often  attended  his  leflures.  Among 
the  illuRrious  names  which  appear  in  the  catalogue  of  his  fol- 
lowers are  Dion  the  Syracufan  prince,  and  the  orators  Hype- 
rides,  Lycurgus,  Demofihenes,  and  Ifocrates. 

“ Greatnefs  was  never  yet  exempted  from  envy.  The  diftin- 
guiRied  reputation  of  Plato  brought  upon  him  the  hatred  of  his 
former  companions  in  the  fchool  of  Socrates,  and  they  loaded 
him  with  detradtion  and  obloquy.  It  can  only  be  aferibed  to 
mutual  jealoufy,  that  Xenophon  and  he,  though  they  relate 
the  difeourfes  of  their  common  rnafler,  fludioufly  avoid  men- 
tioning one  another.  Diogenes  the  Cynic  ridiculed  Plato’s 
doftrine  of  ideas  and  other  abfira£l  {peculations.  In  the 
rnidll  of  thefe  private  cenfures,  however,  the  public  fame  of 
Plato  daily  increafed  ; and  feveral  Rates,  among  which  were 
the  Arcadians  and  Thebans,  fent  ambafladors  with  earneR  re- 
quefis  that  he  would  come  over,  not  only  to  infiru£t  the  young 
men  in  philofophy, but  alio  to  preferibe  them  laws  of  government. 
The  Cyrenians,  Syracufans,  Cretans,  and  Eleans,  fent  alfo  to 
him  : he  did  not  go  to  any  of  them,  but  gave  laws  and  rules  ot 
governing  to  all.  He  lived  fingle,  yet  foberly  and  chafiely.  He 
was  a man  of  great  virtues,  and  exceedingly  afiabie  ; of  which 
we  need  no  greater  proof,  than  his  civil  manner  of  converfing 
with  the  philofophers  of  his  own  times,  when  pride  and  envy 
were  at  their  height.  His  behaviour  to  Diogenes  is  always 
mentioned  in  his  hiRory.  The  Cynic  was  vaRly  offended,  it 
feems,  at  the  politenefs  and  fine  taRe  of  Plato,  and  ufed  to  catch 
all  opportunities  of  lharling  at  him.  He  dined  one  day  at  his 
table  with  other  company,  and,  tramp'ing  upon  the  tapeflry 
with  his  dirty  feet,  uttered  this  brutifii  farcalm,  ‘ I trample 
upon  the  pride  of  Plato ;’  to  which  Plato  wifely  reparteed, 
4 With  greater  pride.’  ” 

The  fame  of  Plato  drew  difciples  to  him  from  all  parts  : 
among  whom  were  Speufippus  an  Athenian,  his  fifier’s  fon, 
whom  he  appointed  his  lucceffor  in  the  academy,  and  the  great 
AriRotle. 

The  admiration  of  thisilluRrious  man  was  nit  confined  to  the 
breafts  of  a few  philofophers.  He  was  in  high  eReem  with 
feveral  princes,  particularly  Archelaus  king  of  Macedon,  and 
Dionyfius  tyrant  of  Sicily.  At  three  diRl.rcnt  periods  he  vifited 
the  court  of  this  latter  prince,  and  made  feveral  bold  but  unfuc- 
veisful  attempts  to  lubdue  his  haughty  and  tyrannical  fpirit.  A 
brief  relation  of  the  particulars  of  thefe  vifits  to  Sicily  may  ferve 
to  caR  fome  light  upon  the  character  of  our  philolopher;  and 
we  fhall  give  it  in  the  words  of  Dr.  Enfield,  from  whole  elegant 
hiRory  of  philofophy  we  have  extracted  by  much  the  moR  valu- 
able parts  of  this  article. 
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“ The  profefled  obje£t  of  Plato’s  firR  vifit  to  Sicily,  which 
happened  in  the  40th  year  of  his  age,  during  the  reign  of  the 
elder  Dionyfius  the  fon  of  Hermocrates,  was,  to  take  a furvey 
of  the  illand,  and  particularly  to  obferve  the  wonders  of  Mount 
yEtna.  WhilR  he  was  refidentat  Syracufe,  he  was  employed  in 
the  infiruftion  of  Dion,  the  king’s  brother-in-law,  who  po fie fled 
excellent  abilities,  though  hitherto  reflrained  by  the  terrors  of  a 
tyrannical  government,  and  relaxed  by  the  luxuries  of  a licen- 
tious court.  DifguRed  by  the  debauched  manners  of  the  Syra- 
cufans, he  endeavoured  to  refeue  his  pupil  from  the  general  de- 
pravity. Nor  did  Dion  difappoint  his  preceptor’s  expectations. 
No  fooner  had  he  received  a taRe  of  that  philofophy  which  leads 
to  virtue,  than  he  was  fired  with  an  ardent  love  of  wifdom. 
Entertaining  a hope  that  philofophy  might  produce  the  fame 
efleft  upon  Dionyfius,  he  took  great  pains  to  procure  an  inter- 
view between  Plato  and  the  tyrant.  In  the  courfe  of  the  con- 
ference, whilR  Plato  was  difeourfing  on  the  fecurity  and  happi- 
nefs  of  virtue,  and  the  miferies  attending  injuflice  and  oppreflion, 
Dionyfius,  perceiving  that  the  philofopher’s  dilcourfe  was  le- 
velled againR  the  vices  and  cruelties  of  his  reign,  difmiffed  him 
with  high  difpleafure  from  his  prefence,  and  conceived  a detign 
againR  his  life.  It  was  not  without  great  difficulty  that  Plato, 
by  the  affiRance  of  Dion,  made  his  efcape.  A vcflel  which  had 
brought  over  Pollis,  a delegate  from  Sparta,  was  fortunately  at 
that  time  returning  to  Greece.  Dion  engaged  Pollis  to  take  the 
charge  of  the  philofopher,  and  land  him  fafely  in  his  native 
country;  but  Dionyfius  dilcovered  the  detign,  and  obtained  a 
promife  from  Pollis,  that  he  would  either  put  him  to  death  or 
fell  him'  a3  a Rave  upon  the  pafl’age.  Pollis  accordingly  fold  him 
in  the  ifland  of  PEgina;  the  inhabitants  of  which  were  then  at 
war  with  the  Athenians.  Plato  could  not  long  remain  unnoticed  r 
Aniccrris,  a Cyrenaic  philofopher,  who  happened  to  be  at  that 
time  in  the  illand,  dilcovered  the  Rranger,  and  thought  himfelf 
happy  in  an  opportunity  of  fliowing  his  refpe£l  for  fo  illuRrious 
a philofopher:  he  purchafed  his  freedom  for  30  minae,  or 
84I.  los.  Rerling  money,  and  fent  him  home  to  Athens.  Re- 
payment being  afterwards  offered  to  Anicerris  by  Plato’s  rela- 
tions, he  refuted  the  money,  faying,  with  that  generous  fpirit 
which  true  philofophy  always  infpires,  that  he  law  no  reafon 
why  the  relations  of  Plato  lliould  engrols  to  themfelves  the 
honour  of  ferving  him.” 

After  a fhort  interval,  Dionyfius  repented  of  his  ill-placed 
refsntment,  and  wrote  to  Plato,  earneflly  requeRing  him  to  repair 
his  credit  by  returning  to  Syracufe;  to  which  Plato  gave  this 
high-fpirited  anfwer,  that  philofophy  would  not  allow  him  lei- 
fure  to  think  of  Dionyfius.  He  was,  however,  prevailed  upon 
by  his  friend  Dion  to  accept  of  the  tyrant’s  invitation  to  return 
to  Syracufe,  and  take  upon  him  the  education  of  Dionyfius  the 
younger,  who  was  heir  apparent  to  the  monarchy.  He  was  re- 
ceived by  Dionyfius  the  reigning  fovereign  witli  every  potfible 
appearance  of  refpeft ; but  after  feeing  his  friend  banifhed,  and 
being  himfelf  kept  as  a prifoner  at  large  in  the  palace,  he  was  by 
the  tyrant  fent  back  into  his  own  country,  with  a promife  that 
both  he  and  Dion  ffiould  be  recalled  at  the  end  oi  the  war  in 
which  the  Sicilians  were  then  engaged.  This  promife  was  not 
fulfilled.  The  tyrant  wilhed  for  the  return  of  Plato  ; but  could 
not  refolve  to  recall  Dion.  At  laR,  however,  having  probably 
promiied  that  the  philofopher  ffiould  meet  his  friend  at  the  court 
of  Syracufe,  he  prevailed  upon  Plato  to  vifit  that  capital  a third 
time.  When  he  arrived,  the  king  met  him  in  a magnificent 
chariot,  and  conduced  him  to  his  palace.  The  Sicilians  too 
rejoiced  in  his  return  ; for  they  hoped  that  the  wifdom  ot  Halo 
would  at  length  triumph  over  the  tyrannical  fpirit  ot  the  prince. 
Dionyfius  teemed  wholly  divefied  of  his  former  relentments, 
littened  with  apparent  plealure  to  the  philofopher’s  doctrine, 
and,  among  other  expreffions  of  regard,  prefented  him  with 
eighty  talents  of  gold.  In  the  mid  it  of  a numerous  train  ot 
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philofophers,  Plato  nowpoflefled  the  chief  influence  and  autho- 
rity in  the  court  of  Syracufe.  Whilft  Ariftippuswas  enjoying 
himfelf  in  fplendid  luxury  5 whilft  Diogenes  was  freely  indulging 
his  acrimonious  humour  ; and  whilft  iEfchines  was  gratifying 
his  thirft  after  riches;  Plato  fupported  the  credit  of  philofophy 
with  an  air  of  dignity,  which  his  friends  regarded  as  an  indication 
of  luperior  wifdom,  but  which  his  enemies  imputed  to  pride. 
After  all,  it  was  not  in  the  power  of  Plato  to  prevail  upon 
Dionyftus  to  adopt  his  fyttem  of  policy,  or  to  recall  Dion  from 
his  exile.  Mutual  diftruft,  after  a (hurt  interval,  arofe  between 
the  tyrant  and  the  philofopher;  each  fufpetfed  the  other  of  evil 
defigns,  and  each  endeavoured  to  conceal  his  fufpicion  under  the 
difguife  of  refpedh  Dionyftus  attempted  to  impofe  upon  Plato 
by  condel'cending  attentions,  and  Plato,  to  deceive  Dionyftus  by 
an  appearance  of  confidence.  At  length,  the  philofopher  be- 
came fo  much  dilTatisfied  with  his  fituation,  that  he  earneflly 
requefted  pertniftion  to  return  to  Greece  ; which  was  at  latl 
granted  him,  and  he  was  fent  home  loaded  with  rich  prefents. 
On  his  way  to  Athens,  palling  through  Elis  during  the  celebra- 
tion of  the  Olympic  games,  he  was  prefent  at  this  general  afl'em- 
bly  of  the  Greeks,  and  engaged  univerfal  attention. 

From  this  narrative  it  appears,  that  if  Plato-vifited  the  courts 
of  princes,  it  was  chiefly  from  the  hope  of  feeing  his  ideal  plan 
of  a republic  realized  ; and  that  his  talents  and  attainments 
rather  qualified  him  to  fhine  in  the  academy  than  in  the  council 
or  the  fenate. 

Plato,  now  reftored  to  his  country  and  his  fchool,  devoted 
himfelf  to  feience,  and  fpent  the  lall  years  of  a long  life  in  the 
inftruftion  of  youth.  Having  enjoyed  the  advantage  of  an 
athletic  conftitution,  and  lived  all  his  days  temperately,  he  ar- 
rived at  the  8 1 ft,  or  according  to  fome  writers  the  79th,  year  of 
his  age,  and  died,  through  the  mere  decay  of  nature,  in  the  firft 
year  of  the  hundred  and  eighth  Olympiad.  He  palled  his  whole 
life  in  a ftate  of  celibacy',  and  therefore  left  no  natural  heirs, 
but  transferred  his  effects  by  will  to  his  friend  Adiamantus. 
The  grove  and  garden,  which  had  been  the  feene  of  his  philo- 
sophical labours,  at  1 aft  afforded  him  a fepulchre.  Statues  and 
altars  were  ere£ted  to  his  memory ; the  day  of  his  birth  long 
continued  to  be  celebrated  as  a feftival  by  his  followers  ; and  his 
portrait  is  to  this  day  preferved  in  gems:  but  the  moft  lading 
monuments  of  his  genius  are  his  writings,  which  have  been 
tranfmitted  without  material  injury  to  the  prefent  times. 

The  character  of  this  philofopher  has  always  been  high. 
Befides  the  advantages  of  a noble  birth,  he  had  a large  and  com- 
prehenfive  underfianding,  a vaft  fund  of  wit  and  good  tafte, 
great  evennefsand  fweetnefsof  temper,  all  cultivated  and  refined 
by  education  and  travel ; fo  that  it  is  no  wonder  if  he  was 
honoured  by  his  countrymen,  efteemed  by  ftrangers,  and 
adored  by  his  fcholars.  The  ancients  thought  more  highly  of 
Plato  than  of  all  their  philofophers  : they  always  called  him  the 
Divine  Plato ; and  they'  feemed  refolved  that  his  defeent  fliouid 
be  more  than  human.  “ There  are  (lays  Apuleins)  who  affert 
Plato  to  have  fprung  from  a more  fublime  conception  ; and  that 
his  mother  Peridlione,  who  was  a very  beautiful  woman,  was 
impregnated  by  Apollo  in  the  fliape  of  a fpe&re.”  Plutarch, 
Suidas,  and  others,  affirm  this  to  have  been  the  common  report 
at  Athens.  When  he  was  an  infant,  his  father  Arifto  went  to 
Hymettus,  with  his  wife  and  child,  to  facrifice  to  the  Mules; 
and  while  they  were  bufied  in  the  divine  rites,  a fiwarm  of  bees 
came  and  diliilled  their  honey  upon  his  lips.  This,  fays  Tully, 
was  confidered  as  a prefage  of  his  future  eloquence.  Apuleius 
relates,  that  Socrates,  the  night  before  Plato  was  recommended 
to  him,  dreamed  that  a young  fwan  fled  from  Cupid’s  altar  in 
the  academy,  and  fettled  in  his  lap ; thence  foared  to  heaven,  and 
delighted  the  gods  with  itsmnfic:  and  when  Arifto  the  next  day 
prelented  Plato  to  him,  “ Friends  (fays  Socrates),  this  is  the 
iwan  of  Cupid’s  academy.”  The  Greeks  Joyed  fables : they  (how 


however,  in  the  prefent  cafe,  what  exceeding  refped:  was  paid  to 
the  memory  of  Plato.  Tully  perfe£\ly  adored  him  ; tells  us, 
how  he  was  juftly  called  by  Panaetius,  the  divine,  the  mojl  wife, 
the  tttojl  facrcd,  the  Homer  of  philofophers ; entitled  him  to  Atti- 
cus,  Dens  ille  vojler 3 thinks,  that  if  Jupiter  had  fpoken  Greek, 
he  would  have  fpoken  in  Plato’s  language;  and  made  him  fo 
implicitly  his  guide  in  wifdom  and  philofophy,  as  to  declare, 
that  he  had  rather  err  with  Plato  than  be  right  with  any  one 
elfe.  But,  panegyric  afide,  Plato  was  certainly  a very  wonder- 
ful man,  of  a large  ami  coinprehenfive  mind,  an  imagination 
infinitely  fertile,  and  of  a moft  flowing  and  copious  eloquence. 
Neverthelefs,  the  ftrength  and  heat  of  fancy  prevailing  in  his 
compofition  over  judgment,  he  was  too  apt  to  foar  beyond  the 
limits  of  earthly  things,  to  range  in  the  imaginary  regions  of 
general  and  abftradted  ideas  ; and  on  which  account,  though 
there  is  always  a greatnefs  and  fublimity  in  his  manner,  he  did 
not  philofophize  fo  much  according  to  truth  and  nature  as 
Ariftotle,  though  Cicero  did  not  fcruple  to  give  him  the  pre- 
ference. 

The  writings  of  Plato  are  all  in  the  way  of  dialogue,  where 
he  feems  to  deliver  nothing  from  himfelf,  but  every  thing  as  the 
fentiments  and  opinions  of  others,  of  Socrates  chiefly,  of  Timseus, 
&c.  He  does  not  mention  himfelf  anywhere,  except  once  in  his 
Ph.-sdo,  and  another  time  in  his  Apology  for  Socrates.  His 
flyle,  as  Ariftotle  obferved,  is  betwixt  prote  and  verfe  : on  which 
account,  fome  have  not  fcrupled  to  rank  him  with  the  poets. 
There  is  a better  realbn  for  fo  doing  than  the  elevation  and 
grandeur  of  his  ftyle  : his  matter  is  oftentimes  the  offspring  of 
imagination,  indead  of  do&rines  or  truths  deduced  from  nature. 
The  firft  edition  of  Plato’s  works  in  Greek  was  put  out  by 
Aldus  at  Venice  in  1513  ; but  a Latin  verfion  of  him  by  Marfi- 
lius  Ficinus  had  been  printed  therein  1491.  They  were  re- 
printed together  at  Lyons  in  1588,  and  at  Francfort  in  1602. 
The  famous  printer  Henry  Stephens,  in  1 578,  gave  a moft 
beautiful  and  correct  edition  of  Plato’s  works  at  Paris,  with  a 
new  Latin  verfion  by  Serranus,  in  three  volumes  folio  ; and  this 
defervedly  palTes  for  the  belt  edition  of  Plato:  yet  Serranus’s 
verfion  is  very  exceptionable,  and  in  many  refpe&s,  if  notin  all, 
inferior  to  that  of  Ficinus. 

PLATONIC,  fomething  that  relates  to  Plato,  his  fchool- 
philofophy,  opinions,  or  the  like.  Thus,  platonic  love  denotes 
a pure  fpi ritual  atfedtion,  for  which  Plato  was  a great  advocate, 
fubfifting  between  the  different  fexes,  abffradted  from  all  carnal 
appetites,  and  regarding  no  other  objeft  but  the  mind  and  its 
beauties  ; or  it  is  even  a fincere  difintereffed  friendfhip  fubfifting 
between  perlons  of  the  fame  fex,  abftradted  from  any  felfifh 
views,  and  regarding  no  other  ohjedt  than  the  perfon,  if  any 
fuch  love  or  friendship  has  aught  of  a foundation  in  nature. 

Platonic  Year , or  the  Great  Year,  is  a period  of  time  de- 
termined by  the  revolution  of  the  equinoxes,  or  the  (pace  where- 
in the  liars  and  conftellations  return  to  their  former  places,  in 
refpeft  of  the  equinoxes.  The  platonic  year,  according  to  Tycho 
Brahe,  is  25816,  according  to  lticciolus  25920,  and  according 
to  Caflini  24800  years.  This  period  once  accomplifhed,  it 
was  an  opinion  among  the  ancients  that  the  world  was  to  begin 
anew,  and  the  fame  feries  of  things  to  turn  over  again. 

PLATONISM,  the  philofophy  of  Plato,  which  was  divided 
into  three  branches,  theology, pbyfcs,sov\  mathematics.  Under  the- 
ology were  comprehended  metaphyfics  and  ethics, or  that  which  in 
modern  language  is  called  moral  philofophy.  Plato  wrote  like- 
wife  on  dialectics,  hut  with  fuch  inferiority  to  his  pupil  Ariftotle, 
that  his  works  in  that  department  of  fcience  are  feldorn  men- 
tioned. 

The  ancient  philofophers  always  began  their  theological 
fyftems  with  fome  difquifition  on  the  nature  of  the  gods,  and  the 
formation  of  the  world  ; and  it  was  a fundamental  doilrine  with 
them,  that  from  nothing  nothing  can  proceed.  We  arc  npt  to 
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fuppofe  that  this  general  axiom  implied  nothing  more  than  that 
for  every  efl'eH  there  mull  be  a caule ; for  this  is  a propofition 
which  no  man  will  controvert  who  undertlands  the  terms  in 
which  it  is  exprelTed  : but  the  ancients  believed  that  a proper 
creation  is  impoflible  even  to  Omnipotence,  and  that  to 
the  production  of  any  thing  a material  is  not  lefs  neceffary 
than  an  efficient  caufe.  (See  Metaphysics.)  That  with  refpeCt 
to  this  important  queltion  Plato  agreed  with  his  predeceffors 
and  contemporaries,  appears  evident  to  us  from  the  whole  tenor 
of  bis  Timatis.  We  agree  with  Dr.  Enfield  in  thinking,  that  in 
this  dialogue,  which  comprehends  his  whole  dofitrine  on  the  fub- 
je<fit  of  the  formation  of  the  univerl'e,  matter  is  fo  manifeftly 
Ipoken  of  as  eternally  co-exifting  with  God,  that  this  part  of 
his  doftrine  could  not  have  been  mifiaken  by  fo  many  learned 
and  able  writers,  had  they  not  been  feduced  by  the  defire  of  etla- 
blifhing  a coincidence  of  doCtrine  between  the  writings  of  Plato 
and  Motes.  It  is  certain  that  neither  Cicero,  nor  Apuleius,  nor 
Alcinous,  nor  even  the  later  commentator  Chalcidius,  under- 
llood  their  matter  in  any  other  fenfe  than  as  admitting  two 
primary  and  incorruptible  principles,  God  and  matter;  to 
which  we  fhall  afterwards  fee  reafon  to  add  a third,  namely  ideas. 
The  paifages  quoted  by  thofe  who  maintain  the  contrary  opi- 
nion are  by  no  means  diffident  for  their  purpofe.  Plato,  it  is 
true,  in  his  Timaeus,  calls  God  the  parent  of  the  univerfe , and  in 
his  Sophifta  fpeaks  of  him  as  “ forming  animate  and  inanimate 
beings,  which  did  not  before  exift  but  thefe  expretfions  do  not 
necelfarily  imply  that  this  offspring  of  Deity  was  produced  from 
nothing,  or  that  no  prior  matter  exitled  from  which  thefe  new 
beings  were  formed.  Through  the  whole  dialogue  of  the  Timaeus, 
Plato  fuppofes  two  eternal  and  independent  caufes  of  all  things; 
one,  that  by  which  all  things  are  made,  which  is  God  ; the  other, 
that  from  which  all  things  are  made,  which  is  matter.  He 
diftinguifhes  between  God,  matter,  and  the  univerfe,  and  fup- 
pofes the  ArchiteCl  of  the  world  to  have  formed  it  out  of  a mafs 
of  pre-exiftent  matter.  Matter,  according  to  Plato,  is  an  eternal 
and  infinite  principle.  His  doeftrine  on  this  head  is  thus  ex- 
plained by  Cicero  : “ Matter,  from  which  all  things  are  pro- 
duced and  formed,  is  a fubftance  without  form  or  quality,  but 
capable  of  receiving  all  forms,  and  undergoing  every  kind  of 
change  ; in  which,  however,  it  never  fuffers  annihilation,  but 
merely  a folution  of  its  parts,  which  are  in  their  nature  infinitely 
divifihle,  and  move  in  portions  of  (pace  which  are  alio  infinitely 
divifible.  When  that  principle  which  we  call  quality  is  moved, 
and  acts  upon  matter,  it  undergoes  an  entire  change,  and  thofe 
forms  are  produced,  from  which  arifes  the  diverfified  and  co- 
herent fyltem  of  the  univerfe.”  This  do&rine  1 lato  unfolds  at 
large  in  his  Timaeus,  and  particularly  infills  upon  the  notion, 
that  matter  has  orig’nally  no  form,  hut  is  capable  of  receiv- 
ing any.  He  calls  it  the  mother  and  receptacle  of  forms,  by 
the  union  of  which  with  matter  the  univerfe  becomes  percepti- 
ble to  the  fenres;  and  maintains,  that  the  vifible  world  owes 
its  forms  to  the  energy  of  the  divine  intellectual  nature. 

Our  author  is  fupported  in  drawing  this  inference  by  the 
teftimony  of  Diogenes  Laertius,  who  furely  underltood  the  lan- 
guage and  dogmas  of  Plato  better  than  the  moll  accomplifh- 
ed  modem  Icholar  can  pretend  to  do;  yet  Dr.  Ogilvie  has 
lately  exprefled  great  furprife  that  any  one  fhould  confider 
matter  as  having  bier,  in  Plato’s  opinion,  uncreated  ; and  he 
boldly  affirms,  that  Laertius,  inftead  of  afferting  that  fpirit  and 
matter  were  the  principles  of  all  tilings,  ought  to  have  faid 


that  God  alone,  in  Plato’s  eflimation,  was  their  original.  To 
prove  this,  he  gives  from  the  Timaeus  a quotation,  in  which 
the  founder  of  the  Academy  declares  that  God  framed  heaven 
and  earth,  and  the  inferior  deities  ; and  that  as  he  fafhioned, 
fo  he  pervades  all  nature.  He  obferves,  that  Cicero  denomi- 
nates the  god  of  Plato  the  maker,  and  the  god  of  Ariflotle 
only  the  governor,  of  the  world.  And  to  fatisfy  thofe  who  may 
demand  a particular  proof  of  Plato’s  having  taught  a real  crea- 
tion, he  affirms  that  his  writings  abound  with  declarations  on 
the  fubjeft,  of  which  the  meaning  cannot  be  mifapprehended. 
“ With  this  purpofe  (fays  he)  Plato  denominates  at  one  time 
the  principles  or  fubftance  of  all  things,  Yevopafci  Ssov  Ary.i- 
ovpyov,  the  productions  of  the  efficient  Deity,  and  at  others 
enters  more  particulaily  into  the  queltion.  Thus,  he  obferves, 
that  many  perfons  are  ignorant  of  the  nature  and  power  of 
mind  or  intellect,  4 as  having  exited  at  the  beginning,  ante- 
cedent to  all  bodies.’  Of  this  mind,  he  obferves,  that  it  is 
without  exception  ztravlujv  Vjp£<r%vlalo(,  of  all  things  the  mojl  an~ 
cient ; and  he  fubjoins,  in  order  to  remove  all  doubt  of  his 
purpofe,  that  it  is  alfo  xpyrt  y.ivrjtrsxs,  the  caufe  or  principle  of 
motion.'’ 

With  all  poffible  refpect  for  Dr.  Ogilvie,  of  whofe  piety 
and  erudition  we  are  thoroughly  convinced,  we  muft  take  the 
liberty  to  fay,  that  to  us  the  declarations  of  Plato  on  this  fub- 
jeft  appear  much  lefs  precife  and  explicit  than  they  appear  to 
him  ; and  that  the  inference  which  he  would  draw  from  the 
words  of  Cicei  o feems  not  to  flow  neceffarily  from  the  fenfe 
of  thofe  words.  That  Plato  believed  God  to  ha sc  framed  the 
heaven  and  the  earth,  and  to  have  fafhioned  all  nature,  is  a po- 
fition  which,  as  far  as  we  know,  has  never  been  controverted  ; 
but  between  framing  or  fafhioning  the  chaos  or  v'/y  ■oupuiJrl,  and 
calling  the  univerfe  into  exiftence  from  non-entity,  there  is  an 
infinite  and  an  obvious  difference.  The  ditlindlion  made  by 
Cicero  between  the  God  of  Plato  and  the  God  of  Ariflotle  is 
a juft  diflindlion,  but  it  will  not  bear  the  fuperftru&ure  which 
the  learned  Do&or  builds  upon  it.  Ariflotle  maintained  the 
eternity  of  the  world  in  its  prefent  form.  Plato  certainly 
taught  that  the  firft  matter  was  in  time  reduced  from  a chaotic 
ftate  into  form  by  the  power  of  the  Demiurgus  ; but  we  have 
feen  nothing  in  his  writings  which  explicitly  declares  his  belief 
that  the  firfl  ntalhr  was  itfelf  created. 

The  learned  Cudworth,  who  wifhed,  like  Dr.  Ogilvie,  to  find 
a coincidence  of  dodlrine  between  the  theology  of  Plato  and 
that  of  the  Gofpel,  ftrained  all  his  faculties  to  prove  that  his 
favourite  philofopher  taught  a proper  creation  ; but  he  laboured 
in  vain.  He  gives  a number  of  quotations  in  lupport  of  his 
pofition  ; of  which  we  fhall  here  inl'ert  only  thole  two  upon 
which  Dr.  Oeilvie  feems  to  lay  the  greatell  ftrefs.  Plato,  fays 
the  author  of  the  Intellectual  Syflem , calls  the  one  God* 
0$  yry,  ovgavov,  y.xt  kjsovc,  xxi  uadi  a.  rx  sv  ovpavco  kxi  ra  ev  air,, 
y.xt  vrto  yrt  j drtxdx  eoyxcnlx  1 — He  that  makes  earth,  and  heaven, 
and  the  gods , and  doth  all  things  both  in  heaven,  and  hell,  and 
under  the  earth.  And  again,  “ he  by  whofe  efficiency  the 
things  of  the  world  (otrrejsw  eysvski,  irporepov  ovx  ovlx)  were 
afterwards  made  what  th-y  were  rot  before."  Both  Cudworth 
and  Ogilvie  think  this  latt  fentence  an  explicit  declaration  of 
Plato’s  belief  in  the  creative  power  of  God  : hut  that  they  are 
mittaken  has  been  evinced  by  Mofheitn  with  a force  of  argu- 
ment which  will  admit  of  no  reply.  In  that  part  of  the 
Sop  hi /l  from  which  the  quotation  is  taken,  Plato  confiders  the 


* Mofheitn  affirms  that  this  quotation  is  nowhere  to  he  found  in  the  writings  of  Plato.  He  therefore  at  fii  It  lufpefted  that 
the  learned  author,  in  looking  haltily  over  Plato’s  iolh  book  Dc  Legibus,  had  transferred  to  God  what  is  there  laid  of  the  anima 
mtindi,  leading  by  its  own  motions  every  thing  in  the  heaven,  the  earth,  and  the  lea,  and  that  he  had  added  Comething  of  his  own. 
He  dropped  that  opinion,  however,  when  he  tound  Plato,  in  the  10th  hook  of  his  Republic,  declaring  it  to  he  as  “ eafy  for  God 
to  produce  the  fun,  moon,  liars,  and  earth,  Sec.  from  himfelf,  as  it  is  (or  us  to  produce  the  image  of  ourfelves,  and  whatever 
elfe  we  pleafe,  only  by  interpofing  a looking-glafs.”  In  all  this  power,  however,  there  is  nothing  fimilar  to  that  of  creation. 
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Swaixiv  itoirfy.ry,  of  which  he  is  treating,  as  belonging  both  to 
God  and  to  man  ; and  he  derines  it  jn  general  to  be  “ a certain 
power  which  is  the  caute  that  things  may  afterwards  be  which 
were  not  before.”  Cudworth  withes  to  confine  this  definition 
to  the  divine  power  ; and  adds  from  himfelf  to  the  text  which 
he  quotes  the  following  words,  which  are  not  in  Plato,  on 
FROM  an:  ANTECEDENT  NON-EXISTENCE  BROUGHT  FORTH 
into  being  ! That  the  incomparable  author  intended  to 
deceive  his  reader,  we  are  far  from  imagining  : his  zeal  for 

Platonifm  had  deceived  himfelf.  Plato’s  definition  comprehends 
the  Svvatuv  irotr/lty.YjV  as  well  of  man  as  of  God;  and  therefore 
cannot  infer  a creative  power  any  where,  unlefs  the  father  of 
the  academy  was  fo  very  abfurd  as  to  fuppofe  human  artifts  the 
creators  of  thole  machines  which  they  have  invented  and 
made  ! Moflieim  thinks  that  Cudworth  was  milled  by  too  im- 
plicit a confidence  in  Ficinus ; and  it  is  not  impoliible  that 
Dr.  Ogilvie  may  have  been  Iwayed  by  the  authority,  great 
indeed,  of  the  author  of  the  Intellectual  Syfiem. 

That  intellect  exifted  antecedent  to  all  bodies  is  indeed  a 
Platonic  dogma,  from  which  Dr.  Ogilvie,  after' Cudworth, 
wifhes  to  infer  that  the  doctrine  of  the  creation  was  taught  in 
the  academy  ; but  Dr.  Ogilvie  knows,  and  no  man  knew  better 
than  Cudworth,  that  Plato,  with  every  other  Greek  philofopher, 
di'lin<nufhed  between  body  and  matter ; and  that  though  he 
held  the  priority  of  intellet  to  the  former,  it  by  no  means  fol- 
lows that  he  believed  it  to  have  exilled  antecedent  to  the  latter. 
That  he  believed  mind,  or  rather  foul  (for  he  dillinguilhes  be- 
tween the  two),  to  be  the  caufe  or  principle  of  motion,  cannot 
be  denied  ; but  we  are  not  therefore  authorifed  to  conclude  that 
lie  likewil'e  believed  it  to  be  the  caufe  of  the  exigence  of  matter. 
That  he  believed  mind  to  be  the  moll  ancient  of  all  things, 
taking  the  word  things  in  the  molt  abfolute  fenfe,  cannot  be 
true,  fince  by  Dr.  Ogilvie’s  own  acknowledgment  he  held  the 
exiflence  and  eternity  of  ideas,  not  to  add  that  he  believed  ro  kv 

or  ta.yot.bov the  firtb  hypoftafis  in  his  trinity,  to  be  fuperior  to 

mind  and  prior  to  it,  though  not  in  time,  yet  in  the  order  of 
nature.  When  therefore  he  calls  mind  the  moll  ancient  of  all 
things,  he  mull  be  fuppofed  to  mean  only  that  it  is  more  ancient 
than  all  bodies  and  inferior  fouls.  It  is  no  reflection  on  the 
character  of  Plato  that  he  could  not,  by  the  efforts  of  his  own 
leafon,  acquire  any  notion  of  a proper  creation  ; fince  we,  who 
have  the  advantage  of  his  writings,  and  of  writings  infinitely 
more  valuable,  to  inlltuCl  us,  find  it  extremely  difficult,  if  not 
importable,  to  conceive  how  any  thing  can  begin  to  be.  We 
believe  the  fail  on  the  authority  of  revelation  ; but  fliould 
certainly  never  have  agitated  luch  a queflion,  had  it  not  been 
Hated  to  us  by  writers  infpired  with  celeltial  wifdom. 

In  the  Platonic  cofmogony  we  cannot  therefore  doubt  but 
that  the  eternity  of  the  v\r,  n rpwlij  was  taken  for  granted. 
Whether  it  was  an  eternal  and  necelfary  emanation  Irom  an 
eternal  mind,  is  not  perhaps  quite  fo  evident,  though  our  own 
opinion  is,  that  it  was  believed  to  be  felf-exiflent.  But  be  this 
as  it  may,  which  is  not  worth  difputing,  one  thing  is  certain, 
that  Plato  did  not  believe  it  to  have  a tingle  form  or  quality 
which  it  did  not  receive  either  from  the  Demiurgus  or  the 

Pfyebe the  fecond  or  third  perfon  of  his  trinity.  Except 

Ariflotle,  all  the  Greek  philofophers,  who  were  not  materiaiilts, 
held  nearly  the  fame  opinions  refpeCling  the  origin  o!  the 
world;  fo  that  in  examining  their  lytlems  we  (hall  be  greatly 
miffed  if  we  undcrlland  the  terms  incorporeal  and  immaterial  as 
at  all  fynonymous.  It  was  alio  a doClnnc  ot  Plato,  that  there 
is  in  matter  a necelVnry  but  blind  and  rciraClory  force;  and 
that  hence  a riles  a propeiifity  in  matter  to  dilbrder  and  defor- 
mity, which  is  the  caufe  of  all  the  imperfection  which  appears 
in  the  works  of  God,  and  the  origin  of  evil.  On  this  lubjcft 
Plato  writes  with  wonderful  obfeurity  : but,  as  tar  as  we  are 
able  to  trace  his  conceptions,  he  appears  to  have  thought,  that 
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matter,  from  its  nature,  refills  the  will  of  the  Supreme  Artificer, 
fo  that  he  cannot  perfectly  execute  hisdefigns;  and  that  this  is 
the  caufe  of  the  mixture  of  good  and  evil  which  is  found  in 
the  material  world. 

Plato,  however,  \va3  no  materialitl.  He  taught,  that  there 
is  an  intelligent  caufe,  which  is  the  origin  of  all  fpiritual 
being,  and  the  former  of  the  ipaterial  world.  The  nature  of 
this  great  being  he  pronounced  it  difficult  to  difeover,  and 
when  difeovered  impoliible  to  divulge.  The  exiflence  of  God 
he  inferred  from  the  marks  of  intelligence,  which  appear  in  the 
form  and  arrangement  of  bodies  in  the  vilible  world  :*  and  from 
the  unity  of  the  material  fyftem  he  concluded,  that  the  mind 
by  which  it  was  formed  mull  be  one.  God,  according  to  Plato, 
is  the  fupreme  intelligence,  incorporeal,  without  beginning, 
end,  or  change,  and  capable  of  being  perceived  only  by  the 
inind.  He  certainly  dillinguilhed  the  Deity  not  only  from 
body,  and  whatever  has  corporeal  qualities,  but  from  matter 
it  (elf,  from  which  all  things  are  made.  He  alfo  aferibed  to 
him  all  thole  qualities  which  modern  philofophers  afcribe  to 
immaterial  fubltance;  and  conceived  him  to  be  in  his  nature 
fimple,  uncitcumfcribed  in  l’pace,  the  author  of  all  regulated 
motion,  a. id,  in  fine,  poflefied  of  intelligence  in  the  highelt 
perfeblion. 

His  notions  of  God  are  indeed  exceedingly  refined,  and 
fuch  as  it  is  difficult  to  fuppole  that  he  could  ever  have  acquired 
but  from  fume  oblcure  remains  of  primeval  tradition,  gleaned 
perhaps  from  the  priells  ot  Egypt  or  from  the  philofophers  of 
the  Eall.  In  the  Divine  Nature  he  certainly  believed  that  there 
are  two,  and  probably  that  :there  are  three,  lypofiafcs,  whom  he 
called  to  ov  and  ro  kv,  vov;  and  'L-%1/-  The  firll  he  conlidered  as 
l'elf  exillent,  and  elevated  far  above  all  mind  and  all  knowledge  ; 
calling  him,  by  way  of  eminence,  the  being,  or  the  one.  The 
only  attribute  which  he  acknowledged  in  this  perfon  wasgood- 
nels ; and  therefore  he  frequently  flyles  him  to  ayabov — the  good, 
or  effential  goodnefs.  The  fecond  he  conlidered  as  mind,  the  wif- 
dorn  or  reafon  of  the  firll,  and  the  maker  of  the  world ; and  there- 
fore he  flyles  him  vouy,  Xoyo;,  and  SrpMOvpyof.  Tl  e third  he  al- 
ways (peaks  of  as  the  foul  of  the  world-,  and  hence  calls  him 
yupn ;,  or  rou  He  taught  that  the  fecond  is  a ne- 

celi'ary  emanation  from  the  fir  ft,  and  the  third  from  the  fecond , 
or  perhaps  from  the  frft  and  fecond. 

Some  have  indeed  pretended,  that  the  Trinity,  which  is  com- 
monly called  Tla  onic,  was  a lidlion  of  the  later  Platonifts, 
unknown  to  the  founder  of  the  fchool : but  any  perfon  who 
(hall  take  the  trouble  to  fludy  the  writings  of  Plato,  will  find 
abundant  evidence  that  he  really  afferted  a triad  of  divine 
hypollafes,  all  concerned  in  the  formation  and  government  of 
the  world.  Thus,  in  his  loth  book  of  Laws,  where  he  under- 
takes to  prove  the  exiflence  of  a Deity  in  oppofition  to  atheifts, 
he  afeends  no  higher  in  the  demonftration  than  to  the  vj/uxij  or 
mundane  foul,  which  he  held  to  be  the  immediate  and  proper 
caule  of  all  the  motion  that  is  in  the  world.  But  in  other 
parts  of  his  writings  he  frequently  aff'erts,  as  fuperior  to  the 
felt-moving  principle,  an  immoveable  vov;  or  intellect,  which 
was  properly  the  demiurgus  or  framer  of  the  world  ; and  above 
this  hypojlajis  one  molt  Ample  and  abfolutely  perfect  being, 
who  is  conlidered  in  his  Theology  as  avtobeoc  the  original' deity,  in 
contradiltindlion  from  the  others,  who  are  only  Steot  sk  beov. 
Thefe  dodlrines  are  to  be  gathered  from  his  works  at  large,  par- 
ticularly from  the  Tmanis,  P idle  bus,  Sophi/la,  and  Epinomis : 
but  there  is  a pallkgein  his  fecond  epitile  to  Dionyfius,  apparent- 
ly written  in  anlwcr  to  a letter  in  which  that  monarch  had 
required  him  to  give  a more  explicit  account  than  he  had  (or- 
mctly  done  of  the  natnie  of  God,  in  which  the  dohlrine  of  a 
Trinity  feems  to  be  direblly  afferted.  “ After  having  laid  that 
he  meant  to  wrap  up  his  meaning  in  fuch  obfeurity,  as  that  an 
adept  only  lhuuld  fully  comprehend  it,  he  adds  expreflions  to 
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the  following  ir*port : ‘ The  Lord  of  Nature  is  furrounded  on 
all  (ides  by  his  works  : whatever  is,  exilts  by  his  permiflion  : 
he  is  the  fountain  and  (ource  of  excellence  : around  the  fecond 
perfon  are  placed  things  of  the  fecond  order  ; and  around  the 
third  thole  of  the  third  degree*.”  Of  this  obfcure  paifage  a 
very  fatisfa&ory  explanation  is  given  in  Dr.  Ogilvie's  Theology 
. oj  Plato,  to  which  the  narrow  limits  prefcribed  to  fuch  articles 
as  this  compel  us  to  refer  the  reader.  We  (hall  only  fav,  that 
the  account  which  we  have  given  of  the  Platonic  Trinity  is 
ably  fupported  by  the  D>  £tor. 

In  treating  of  the  eternal  emanation  of  the  fecond  and  third 
bypoftafes  from  the  rirll,  the  philofophers  of  the  academy 
compare  them  to  light  and  heat  proceeding  from  the  fun. 
Plato  himfelf,  as  quoted  by  Dr.  Cudworth,  i Iluld rates  his  doc- 
trine by  the  lame  companion.  For  “ rzyaSysv,  or  the  firft  hy- 
1)0113(18,  is  in  the  intellectual  world  the  fame  (he  fays)  to  intel- 
lect and  iiiteiligibles  that  the  fun  is  in  the  corporeal  world  to 
vifion  and  vitlhles  ; for.  as  the  fun  is  not  vifion  it  (elf,  but  the 
caufe  of  vifion,  and  as  that  light  by  which  we  fee  is  not  the  fun, 
but  only  a thing  like  the  fun  j fo  neither  is  the  Supreme  or 
Iligheft  Good  properly  know-ledge,  but  the  caufe  of  knowledge  ; 
nor  is  intelledt,  coniidered  as  fuch,  the  belt  and  moll  perfect 
being,  but  only  a being  having  the  form  of  perfection.”  Again, 
“ as  the  fun  rallies  other  things  not  only  to  become  vifible,  but 
alio  to  be  generated  ; fo  the  Supreme  Good  gives  to  things  not 
only  their  capability  of  being  known,  but  alio  their  very  ellences 
by  which  they  fublilt ; for  this  fountain  of  the  Deity,  this 
highelt  good,  is  not  itfelf  properly  ell  cnee,  but  above  etl'ence, 
tranfeending  it  in  refpedt  both  of  dignity  and  of  power." 

The  relemblance  which  this  trinity  of  Plato  bears  to  that 
revealed  in  the  golpel  muft  be  obferved  by  every  attentive 
reader ; but  the  two  dodlrines  are  likewife  in  fome  refpeefts  ex- 
ceedingly dilfimilar.  The  third  hypoftafis  in  the  Platonic 
lyftcm  appears  in  no  point  of  view  co-ordinate  with  the  firft 
or  fecond.  Tndeed,  the  full  is  elevated  far  above  the  fecond, 
and  the  third  funk  (till  further  beneath  it,  being  confidered  as 
a mere  foul  immerfed  in  matter,  and  forming  with  the  corpo- 
real world,  to  which  it  is  united,  one  compound  animal.  Nay, 
it  does  not  appear  perfectly  clear,  that  Plato  coniidered  his 
'riu  xofff/'OW  as  a pure  fpirit,  or  as  having  fnbfifted  from 
eternity  as  a diftinft  hypcjlajis.  “ This  governing  fpirit,  of 
•whom  the  earth,  properly  fo  called,  is  the  body,  confided,  ac- 
cording to  our  author’s  philofophy,  of  the  fame  and  the  other ; 
that  is,  of  the  firft  matter,  and  of  pure  intelligence,  framed  to 
actuate  the  machinery  of  nature.  The  Supreme  Being  placed 
him  in  the  middle  of  the  earth  ; which,  in  the  vivid  idea  of 
Plato,  fee med  itfelf  to  live,  in  confequence  of  an  influence  that 
was  felt  in  every  part  of  it.  From  this  feat  bis  power  is  repre- 
fented  as  being  extended  on  all  tides  to  the  utmoll  limit  of  the 
heavens  ; conferring  life,  and  prelerving  harmony  in  the  various 
and  complicated  parts  of  the  univerfe.  Upon  this  being  God 
is  (aid  to  have  looked  with  peculiar  complacency  after  having 
formed  him  as  an  image  of  himfelf,  and  to  have  given  beauty 
and  perfe6l  proportion  to  the  manfion  which  he  was  deftined  to 
occupy.  According  to  the  dotirine  of  Timaeus,  the  Supreme 
Being  ftruck  out  from  this  original  mind  innumerable  lpirits  of 
inferior  order,  endowed  with  principles  of  realon  ; and  he 
committed  to  divinities  of  fccondary  rank  the  talk  of  inverting 
thcle  in  material  forms,  and  of  difpcrftng  them  as  inhabitants 
of  the  Inn,  moon,  and  other  releflial  bodies.  He  taught  alfo, 
that  at  death  the  human  loul  is  reunited  to  the  yoyr,  rov  xoc- 
fjsj'j,  as  to  the  fource  from  which  it  originally  came." 

Such  is  the  third  perlon  of  the  Platonic  triad,  as  we  find  his 


nature  and  attributes  very  accurately  dated  by  Dr.  Ogilvie  ; and 
the  Chriftian  philofopher,  who  has  no  particular  fyftem  to  fup- 
port,  will  not  require  another  proof  that  the  triad  of  lflato 
differs  exceedingly  from  the  Trinity  of  the  Scriptures.  Indeed 
the  third  hypotlafis  in  this  triad  has  fo  much  the  appearance  of 
all  that  the  ancients  could  mean  by  that  which  we  call  a 
creature , that  the  learned  Cudworth,  who  wifhed,  it  is  difficult 
to  conceive  for  what  realon,  to  find  the  fublimeft  myftery  of  the 
Chriftian  faith  explicitly  taught  in  the  wiitings  of  a pagan 
philofopher,  was  forced  to  fuppofe  that  Plato  held  a double 
•yyyiy  or  foul,  one  eyxtxriuoy  incorporated  with  the  material 
world,  and  the  other  vitepx oo'aioy  or  fupramundane,  whi'ch  is  not 
the  foul  but  the  governor  of  the  univerfe.  We  call  this  a 
mere  hypothefis  ; for,  though  the  author  difplays  vaft  erudition, 
and  adduces  many  quotations  in  which  this  double  pfyebe  is 
plainly  mentioned,  yet  all  thole  quotations  are  taken  from  PI  a- 
tunills  who  lived  after  the  propagation  of  thegofpel,  and  who, 
calling  themfelves  eclefiics,  freely  ftole  from  every  feet  fuch 
dogmas  as  they  could  incorporate  with  their  own  fyftem,  and 
then  attributed  thofe  dogmas  to  their  mailer.  In  the  writings 
of  Plato  himfelf,  there  is  net  fo  much  as  an  allufion  to  this 
fupramundane  pfyebe ; and  it  is  for  this  reafon  (!.hc  ^XV  0I" 
which  he  treats  being  lb  very  inferior  to  the  i'xjiuiupyo;  and 
ciya.Hoy)  that  we  have  exprelled  with  helitation  his  belief  of 
three  hypoltafes  in  the  divine  nature.  Yet  that  he  did  admit, 
fo  many,  feems  more  than  probable  both  from  the  paftage  illuf- 
trated  by  Dr.  Ogilvie,  and  from  the  attempt  of  Plotinus,  one 
of*his  followers,  to  demonftrate  that  the  number  can  be  neither 
greater  nor  lefs.  That  his  doctrine  on  this  luhje£l  ffiould  he 
inaccurate  and  erroneous,  can  excite  no  wonder  ; whilft  it  muft 
be  confelled  to  have  fuch  a relemblance  to  the  truth,  and  to- 
be  fo  incapable  of  being  proved  by  reafoning  from  effebts  to 
caufes,  that  we  could  not  doubt  of  his  having  inherited  it  by 
tradition,  even  though  we  had  not  complete  evidence  that  fome- 
thing  veryfimilar  to  it  was  taught  long  before  him,  not  only  by 
Pythagoras  and  Parmenides,  but  by  the  philofophers  of  the  eaft. 

We  have  faid  that  the  Demiurgus  was  the  maker  of  the 
world  from  the  firft  matter  which  had  exifted  from  eternity ; 
but  in  Plato’s  cofmogony  there  is  another  principle,  more  myf- 
terious,  if  pcffible,  than  any  thing  which  we  have  yet  men- 
tioned. T his  is  his  intellectual  lyftem  of  ideas,  which  it  is  not 
eafy  to  collect  from  his  writings,  whether  he  confidered  as 
independent  exiftences,  or  only  as  archetypal  forms,  which  had 
fubfifted  from  eternity  in  the  Aoyof  or  divine  intellect.  On 
this  fubject  he  writes  with  fuch  exceeding  obfeurity,  that  men 
of  the  firft  eminence,  both  among  the  ancients  and  the  mo 
derns,  have  differed  about  his  real  meaning.  Some  have  fup- 
pofed,  that  by  ideas  he  meant  real  beings  fubfifting  from  eter- 
nity, independent  of  all  minds,  and  leparate  from  all  matter  ; 
and  that  of  thefe  ideas  he  conceived  fome  to  be  living  and 
others  to  be  without  life.  In  this  manner  his  doctrine  is  inter- 
preted by  Tertullian  among  the  ancients,  and  by  the  celebrated 
Blin  ker  among  the  moderns  ; and  not' by  them  only,  but  by 
many  others  equally  learned,  candid,  and  acute.  Cudworth, 
on  the  other  hand,  with  his  annotator  Mofheim,  contends,  that 
by  his  ideal  world  Plato  meant  nothing  more  than  that  there 
exifted  from  eternity  in  the  Asyoj  or  mind  of  God  a notion 
or  conception  of  every  thing  which  was  in  time  to  be  made. 
This  is  certainly  much  more  probable  in  itfelf,  than  that  a man 
of  enlarged  underltanding  fhould  have  fuppol'ed,  that  there  are 
l'omewhere  in  extramundane  (pace  real  living  incorporeal  beings 
eating  and  drinking,  which  are  the  ideas  of  all  the  animals 
which  ever  have  been  or  ever  will  be  eating  and  drinking  in  this 


* “ flept  rmy  Tzzvrwy  fizc;\eia,  nsavr'es-i,  xset  rxsivou  svexa  vrzyfa,.  E xsiyop  cuftx  -mXVXxv  fxv  xxaxv.  Asursf ov  5 s tepi  fa. 
ieurepz,  xtzi  rfiroy  vseo  1 ra  roifa."  Opcr,  p.  i2bc. 
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World.  YetMolheim  candidly  acknowledges,  that  if  the  con- 
trovarfy  were  to  be  decided  by  the  votes  of  the  learned,  he  is 
doubtful  whether  it  would  be  given  for  or  againft  him  ; arid 
Cudworth,  though  he  pleads  the  caul'e  of  his  matter  with  much 
ingenuity,  owns,  that  on  this  lubjedt  his.  language  cannot  be 
vindicated.  This  indeed  is  moft  true  ; for  Plato  contends,  that 
his  ideas  are  not  only  the  objects  of  fcience,  but  alfo  the  pro- 
per or  phyfical  caufes  of  all  things  here  below ; that  the  'idea  of 
fimilitude  is  the  caufe  of  the  refemblance  between  two  globes  ; 
and  the  idea  of  ditfimilitude  the  caufe  that  a globe  does  not  re- 
fembie  a pyramid  : he  Iikewife  calls  them  GLuriaj,  ([fences  or 
fuhjlaiices,  and  many  of  his  followers  have  pronounced  them  to 
be  animals. 

Thefe  wonderful  exprelTions  incline  us  to  adopt  with  fome 
hefitation  the  opinion  (iated  by  Dr.  Infield.  This  hiftorian  of 
philofophy  having  obferved,  that  fome  of  the  admirers  of  Plato 
contend,  that  by  ideas  exilting  in  the  reafon  of  God,  nothing 
more  is  meant  than  conceptions  formed  in  the  Divine  mind, 
controverts  this  opinion  with  much  effedt.  “ By  ideas,  Plato 
(fays  he)  appears  to  have  meant  fomething  much  more  myf- 
terious ; namely,  patterns  or  archetypes  fubfilting  by  themfel ves, 
as  real  beings,  ovtcvc  ov7a  in  the  Divine  reafon,  as  in  their 
original  and  eternal  region,  and  ilTuing  thence  to  give  form  to 
fentible  things,  and  to  become  objedls  of  contemplation  and 
fcience  to  rational  beings.  It  is  the  dodtrine  of  the  Timaeus, 
that  o Xoyi<ry.oc  ra  0sa,  the  reafon  of  God,  comprehends  ex- 
emplars of  all  things,  and  that  this  reafon  is  one  of  the  primary 
caufcs  of  things.  Plutarch  fays,  that  Plato  fuppofeS  three 
principles,  God,  Matter,  and  Idea,  jullin  Martyr,  Pfeudo- 
Origen,  and  others,  albert  the  fame  thing. 

“ That  this  is  the  true  Platonic  dodtiineof  ideas  will  appear 
probable,  if  we  attend  to  the  manner  in  which  Plato  framed 
his  fy  Bern  of  opinions  concerning  the  origin  of  things.  ‘Hav- 
ing been  from  his  youth  (fays  Ari(totle)  converfant  with 
Cratylus,  a difciple  of  Heraclitus,  and  inftrudted  in  the  doc- 
trine of  that  Ichool,  that  all  fenlible  things  are  variable,  and 
cannot  be  proper  objedts  of  fcience,  he  reafonably  concluded, 
that  if  there  be  anyfuch  thing  as  fcience,  there  muli  exift,  befides 
fenfibie  objedts,  certain  permanent  natures,  perceptible  only  by 
the  intellect. ’ Such  natures,  divine  in  their  origin,  and  eternal 
and  immutable  in  their  exigence,  he  admitted  into  his  fyftem, 
and  called  thfem  ideas.  Vifible  things  were  regarded  by  Plato 
as  fleeting  (hades,  and  ideas  as  the  only  permanent  fubftances. 
Thefe  he  conceived  to  be  the  proper  objedts  of  fcience  to  a 
raind  railed  by  divine  contemplation  above  the  perpetually  va- 
rying feenesof  the  material  world.” 

It  was  a fundamental  dodtrine  in  the  fyftem  of  Plato,  that 
the  Deity  formed  the  material  world  after  a perfedt  model,  con- 
fiding of  thofe  ideas  which  had  eternally  l’ubfifted  in  his  own 
reafon  : and  yet,  with  fome  appearance  of  contradiction,  he 
calls  this  model  “ felf-t\ iltent,  indivifible,  and  eternally  gene- 
rated." Nay,  he  tall$s  of  it  as  being  intelligent  as  well  as 
eternal,  and  wholly  different  from  the  tranferipts,  which  are 
fubjedted  to  our  infpedtion.  There  is  fo  much  myltery,  con- 
fulion,  and  apparent  abfurdity,  in  the  whole  of  this  fyftem,  as 
k has  come  down  to  us,  that  we  mult  fuppofe  the  friends  ot 
Plato  to  have  been  intrufted  with  a key  to  his  efoteric  dodtrines, 
which  has  long  been  loft;  otherwife  it  would  be  difficult  to  con- 
ceive how  that  philofopher  could  have  had  fo  many  admirers, 
With  almoft  every  ancient  theift  of  Greece,  the  founder  of  the 
academy  believed  in  an  order  of  beings  called  dannons,  which 
were  luperior  to  the  fouls  of  men,  and  (truck  off  by  the  De- 
miurgus  from  the  foul  of  the  world.  Of  thefe  the  reader  will 
find  fome  account  elfewhere.  (See  Daemon  and  Polytheism.) 
We  mention  them  at  prefent  becaufe  they  make  an  important 
appearance  in  Plato’s  iyftem  of  Phyfics,  which  was  built  upon 


them,  and  upon  the  dodtrine  which  has  been  Hated  concerning 
God,  matter,  and  ideas.  He  taught,  that  the  vifible  world  was 
formed  by  the  Supreme  Architcdt  uniting  eternal  and  immuta- 
ble ideas  to  the  firft  matter  ; that  the  univerfe  is  one  animated 
being,  including  within  its  limits  all  animated  natures;  that, 
in  the  formation  of  the  vifible  and  tangible  world,  tire  and  earth 
were  firft  formed,  and  were  afterwards  united  by  means  of  air-' 
and  water  ; that  from  perfedt  parts  one  perfedt  whole  was  pro- 
duced, of  a fpherical  figure,  as  moft  beautiful  in  itfelf,  and  heft 
fuited  to  contain  all  other  figures  ; that  the  elementary  parts  of 
the  world  are  of  regular  geometrical  forms,  the  particles  of 
earth  being  cubical,  thofe  of  fire  pyramidical,  thofe  of  air  in  the 
form  of  an  odtahedron,  and  th^fe  of  water  in  that  of  an  icofa- 
hedron  ; that  thele  are  adjnfted'tn  number,  rncafure,  and  power, 
in  perfedt  conformity  to  geometrical  laws  of  proportion  ; 
that  the  foul  which  pervades  this  Iphere  is  the  caufe  of  its  revo- 
lution round  its  centre ; and,  laftly,  that  the  world  will  remain 
for  ever,  but  that,  by  the  adtion  of  its  animating  principle,  it 
accomplifhes  certain  periods,  within  which  every  thing  returns 
to  its  ancient  place  and  ftatc.  This  periodical  revolution  of  na- 
ture is  called  the  Platonic  or  great  year.  See  the  preceding  ^ 
article. 

The  metaphyfical  dodtrines  of  Plato,  which  treat  of  the  hu- 
man foul,  and  the  principles  of  his  fyftem  of  ethics,  have  been 
detailed  in  other  articles  (fee  Metaphysics,  and  Moral  Pbi- 
lofopby)  : but  it  is  worthy  of  obfervation  in  this  place,  that,  pre- 
paratory to  the  ftudy  of  all  philofophy,  he  required  from  his 
dilciples  a knowledge  of  the  elements  of  mathematics.  In  his 
Republic,  he  makes  Glaueus,  one  of  the  fpeakers,  recommend 
them  for  their  ufefulnefs  in  human  life.  “ Arithmetic  for  ac- 
counts and  diftributions  ; geometry  for  incampments  and  men- 
furations;  mulic  for  folernn  feftivals  in  honour  of  the  gods; 
and  aftronomy  for  agriculture,  for  navigation,  and  the  like. 
Socrates,  on  his  part,  denies  not  the  truth  of  all  this,  but  Hill 
infinuales  that  they  were  capable  of  anfweringan  end  more  fub- 
lime..  ‘ You  are  pleafant  (fays  he)  in  your  teeming  to  fear  the 
multitude,  left  you  fhould  be  thought  to  enjoin  certain  fciences 
that  are  ufelefs.  ’Tis  indeed  no  contemptible  matter,  though 
a difficult  one,  to  believe,  that  through  thele  particular  fciences 
the  foul  has  an  organ  purified  and  enlightened,  which  is  de- 
ftroyod  and  blinded  by  ftudies  of  other  kinds  ; an  organ  better 
worth  faving  than  a thoufand  eyes,  in  as  much  as  truth  becomes 
vifible  through  this  alone.' 

“ Concerning  policy,  Plato  has  written  at  large  in  bis  Re- 
public and  in  his  Dialogue  on  Laws.  He  was  fo  much  ena- 
moured with  his  own  conceptions  on  this  fubjedt,  that  it  was 
cbieily  the  nope  of  having  an  opportunity  to  realife  his  plan  of 
a republic  which  induced  him  to  vifit  the  court  of  Dionyfius. 
But  they  who  are  converfant  with  mankind,  and  capable  of 
calmly  inveftigating  the  lprings  of  human  adtions,  will  ealiiy 
perceive  that  his  projedts  were  chimerical,  and  could  only  have 
originated  in  a mind  replete  with  philosophical  enthufiaim.  Of 
this  nothing  can  be  a clearer  proof  than  thedclign  cf  admitting 
in  his  republic  a community  of  women,  in  order  to  give  reafon 
an  entire  controul  over  defire.  The  main  objedt  of  hits  political  ' 
inftitutions  appears  to  have  been,  the  fubjugation  of  the  palfions 
and  appetites,  by  means  of  the  abltradt  contemplation  of  ideas. 

A fyftem  ol  policy,  railed  upon  fuch  fanciful  grounds,  cannot 
merit  a more  diftindt  confideration." 

Such  is  genuine  Platonifm  as  it  was  taught  in  the  old  acade- 
my by  the  founder  of  the  fchoul  and  his  immediate  followers  ; , 
but  when  Arcelilaus  was  placed  at  the  head  of  the  academics, 
great  innovations  were  introduced  both  into  their  dodtrines  and 
into  their  mode  of  teaching.  This  man  was  therefore  confider- 
cd  as  the  founder  of  what  was  afterwards  called  the  middle 
academy.  Being  a proteftai  lceptie,  he  carried  his  maxim  of 
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uncertainty  to  fuch  a height,  as  to  alarm  the  general  body  of 
philosophers,  offend  the  governors  of  the  ffate,  and  bring  juft: 
odium  upon  the  very  name  of  the  academy.  At  length  Car- 
iii'iides*  one  ef  the  difciples  of  this  fchool,  relinquilhing  fome 
of  the  more  obnoxious  tenets  of  Arceftlaus,  founded  what  has 
been  called  the  new  academy  with  very  little  improvement  on 
the  principles  of  the  middle.  See  Carneades. 

Under  one  or  other  of  thele  forms  Piatonifm  found  its  way 
into  the  Roman  republic.  Cicero  was  a Platonift,  and  one  of 
the  grcateft  ornaments  of  the  fchool.  A fchool  of  Platonifts 
was  likewife  founded  in  Alexandria  in  the  fecond  century  of  the 
Chriftian  aera  ; but  their  doiftrin- s differed  in  many  particulars 
from  thofe  taught  in  the  three  academies.  They  profeffed  to 
feek  truth  wherever  they  could  find  it,  and  to  coiledt  their 
dogmas  from  every  fchool.  They  endeavoured  to  bend  fome  of 
the  piinciples  of  Plato  into  a conformity  with  the  dodtrines  of 
the  gofpel ; and  they  incorporated  with  the  whole  many  of  the 
maxims  of  Ariflotle  and  Zeno,  and  not  a few  of  the  fidlions  of 
the  eaft.  Their  fyffern  was  therefore  extremely  heterogeneous, 
and  leldom  fo  rational  as  that  of  the  philofopher  after  whole 
name  they  were  called,  and  of  whole  doctrines  we  have  given 
fo  dopious  a detail.  See  Ammonius,  Eclectics,  and  Plo- 

TI  NUS. 

PLAUTUS  (Marcus  Accius),  a comic  writer  of  ancient 
Rome,  born  in  Umbria,  a province  of  Italy.  His  proper  name 
was  Marcus  AcchiSi  and  he  is  fuppofed  to  have  acquired  the 
furname  of  Plautus  from  having  fplay  feet.  His  parentage 
appears  to  have  been  mean  ; fo  that  fome  have  thought  he  was 
the  Ion  of  a flave.  Aulus  Gellius  fays  that  Plautus  was  dil- 
tinguithed  for  his  poetry  on  the  theatre,  and  Cato  for  his  elo- 
quence in  the  Forum,  at  the  fame  time  ; and  obferves  elfewhere 
from  Varrp,  that  he  was  fo  well  paid  for  his  plays  as  to  double 
his  (lock  in  trading,  in  which  he  loft  all  he  gained  by  the  mules. 
He  is  faid  to  have  been  reduced  to  work  at  a mill  for  his  fub- 
fiftencej  but  Varro  adds,  that  his  wit  was  his  belt  fupport,  as 
he  compofed  three  of  his  plays  during  this  drudgery.  He  died 
in  the  firft  year  of  the  elder  Cato’s  cenforlhip,  about  the  year  of 
Rome  567,  and  184  B.  C.  We  have  20  of  his  plays  extant, 
though  not  all  of  them  entire.  Five  of  them,  comedies,  have 
been  elegantly  tranflated  into  Englilh  by  Mr.  B.  Thornton,  and 
publiftied  in  2 vols.  8vo.  1767. 

PLAYS.  See  PLAY  house. 

PLAY-iiouse.  See Tiis  acre,  Amphitheatre,  &c.  The 
moft  ancient  Englifh  play  houfes  were  the  Curtain  in  Shore- 
ditch and  the  Theatre  In  the  time  of  Shakelpeare,  who  com- 
menced a dramatic  writer  in  1592,  there  were  no  lefs  than  10 
theatres  open.  Four  of  thele  were  private  houfes,  viz.  that  in 
Blackfriars,  the  Cockpit  or  I’hccnix  in  Drury-lane,  a theatre  in 
"Whitefriars,  and  one  in  Saliftmry-court.  The  other  fix  were 
called  public  theatres,  viz.  the  Globe,  the  Swan,  the  Rofe,  and 
the  Hope,  on  the  Bank-fide  ; the  Red  Bull,t  at  the  upper  end 
of  St.  John’s  ftreet,  and  the  Fortune  in  White-croft- ftreet.  The 
two  laft  were  chiefly  frequented  by  citizens.  Mr.  Malone  gives 
j us  a pretty  copious  account  of  thefe  play-houfes,  in  a lupple- 
ment  to  his  iaft  edition  of  Shakefpcarc,  which  we  ftiali  here 
infert. 

“ Moft,  if  not  all  (fays  he)  of  Shakefpeare’s  plays  were  per- 
formed either  at  the  Globe  or  at  the  Theatre  in  Blackfriars.  It 
appears  that  they  both  belonged  to  the  fame  company  of  come- 
dians, viz.  his  majelty's  lervants,  which  title  they  alfumed, 
after  a licence  had  been  granted  to  them  by  king  James  in 
i<5c>3,  having  before  that  time  been  called  the  lervants  of  the 
lord  chamberlain. 

“ The  theatre  in  Blackfriars  was  a private  houfc  ; but  the 
peculiar  and  diftinguilhing  marks  of  a private  play-houle  it  is 
' not  eal)  to  afeertain.  It  was  very  ('mail,  and  plays  were  there 
ulually  rep  refen  ted  by  candle  light.  The  Globe,  fuuated  ou 


the  fouthern  fide  of  the  river  Thames,  was  a hexagonal  build- 
ing, partly  open  to  the  weather,  partly  covered  with  reeds. 
It  was  a public  theatre,  and  of  confiderable  fize,  and  there  they 
always  afited  by  day-light.  On  the  roof  of  the  Globe,  and  the 
other  public  theatres,  a pole  was  erefted,  to  which  a Hag  was 
affixed.  Thefe  Hags  were  probably  difplayed  only  during  the 
hours  of  exhibition  ; and  it  fttould  feem  from  a paft'age  in  one 
of  the  old  comedies  that  they  were  taken  down  during  Lent,  in . 
which  feafon  no  plays  were  prefented.  The  Globe,  though 
hexagonal  at  the  .outfide,  was  probably  a rotunda  within,  and 
perhaps  had  its  name  from  its  circular  form.  It  might,  how- 
ever, have  been  denominated  only  from  its  fign,  which  was  a 
figure  of  Hercules  fupporting  the  Globe.  This  theatre  was 
burnt  down  in  1613  ; but  it  was  rebuilt  in  the  following  year, 
and  decorated  with  more  ornament  than  had  been  originally 
bellowed  upon  it.  The  exhibitions  at  the  Globe  feem  to  have 
been  calculated  chiefly  for  the  lower  clafs  of  people  ; thofe  at 
Blackfriars  for  a more  feleT  and  judicious  audience. 

“ A writer  informs  tis,  that  one  of  thefe  theatres  was  a 
winter  and  the  other  a fuminer  houfe.  As  the  Globe  was  part- 
ly expofed  to  the  weather,  and  they  a£ied  there  ufually  by  day- 
light, it  was  probably  the  fummer  theatre.  The  exhibitions 
here  feem  to  have  been  more  frequent  than  at  Blackfriars,  at 
leaft  till  the  year  1604  or  1605,  when  the  Bank-fide  appears  to  • 
have  become  lefs  fafhionable  and  lefs  frequented  than  it  former- 
ly had  been.  Many  of  our  ancient  dramatic  pieces  were  per- 
formed in  the  yards  of  carriers  inns  j in  which,  in  the  begin- 
ning of  queen  Elizabeth’s  reign,  the  comedians,  who  then  firft. 
united  themfclves  in  companies,  ere£ied  an  oceafional  ftage. 
The  form  of  thefe  temporary  play-houfes  feems  to  be  preferved  ; 
in  our  modern  theatre.  The  galleries  are  in  both  ranged  over 
each  other  on  three  fides  of  the  building.  The  fmall  rooms 
under  the  loweft  of  thefe  galleries  anfwer  to  our  prefent  boxes  j 
and  it  is  obfervable  that  thefe,  even  in  theatres  which  were  built 
in  a fubfequent  period  exprefsly  for  dramatic  exhibitions,  ftill 
retained  their  old  name,  and  are  frequently  called  rooms  by  our  ; 
ancient  writers.  The  yard  bears  a lutficient  refemblance  to  the 
pit,  as  at  prefent  in  ufe.  We  may  fuppofe  the  ftage  to  have 
been  railed  in  this  area,  on  the  fourth  fide,  with  its  back  to  the  • 
gateway  of  the  inn,  at  which  the  money  for  admilfion  was  taken. 
Hence,  in  the  middle  of  the  Globe,  and  I fuppofe  of  the  other 
public  theatres,  in  the  time  of  Shakelpeare,  there  was  an  openi 
yard  or  area,  where  the  common  people  flood-  to  lee  the  exhibi- 
tion 5 from  which  circumftance  they  are  called  by  our  author 
groundlings,  and  by  Ben  Jonfon  ‘ the  underftanding  gentle- 
men of  the  ground.’ 

“ In  the  ancient  play-houfes  there  appears  to  have  been  a 
private  box,  of  which  it  is  not  eafy  to  afeertain  the  iituation. 
It  feems  to  have  been  placed  at  the  fide  of  the  ftage  towards  the 
rear,  and  to  have  been  at  a lower  [trice  : in  this  fome  people 
fat,  either  from  economy  or  Angularity.  The  galleries,  or  fcaf- 
folds  as  they  are  fometimes  called,  and  that  part  of  the  houfe 
which  in  private  theatres  was  named  the  pit,  feem  to  have  been 
at  the  fame  price  ; and  probably  in  houfes  of  reputation,  fuch  as 
the  Globe,  and  that  in  Blackfriars,  the  price  of  admilfion  into 
thole  [tarts  of  the  theatre  was  fid.  while  in  fome  meaner  play- 
houfes  it  was  only  id.  in  others  only  2d.  The  price  of  ad- 
milfion into  the  belt  rooms  or  boxes  was,  1 believe,  in  our 
author’s  time,  is.;  though  afterwards  it  appears  to  have  riien 
to  2s.  and  half-a  crown. 

“ From  feveral  palluges  in  our  old  plays,  we  learn,  that 
fpefilators  were  admitted  on  the  ftage,  and  that  the  critics  and  • 
wits  of  the  time  ufuallv  fat  there.  Some  were  placed  on  the 
ground;  otbets  fat  on  i'tools,  ot  which  the  price  was  either  fid. 
or  is.  according,  I fuppole,  to  the  commodioufnels  of  the  litua- 
tion  ; and  they  v^erc  attended  by  pages,  who  furnillied  them 
with  pipes  and  tobacco,  which  was  luioked  here  as  well  as  in 
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other  parts  of  the  houfe  ; yet  it  fhould  feem  that  perfons  were 
.fullered  to  fit  on  the  ftage  only  in  the  private  play-houfes,  fuch 
as  Black  friars,  See.  where  the  audience  was  more  feleCt,  and  of 
a higher  elafis  ; and  that  in  the  Globe  and  other  public  theatres 
no  fuch  licence  was  permitted. 

““I  he  ltage  was  ft  re  wed  with  rufltes,  which,  as  we  learn  from 
Hentzner  and  Cams  de  Ephemera,  was,  in  the  time  of  Shake- 
fpeare,  the  ufual  covering  of  floors  in  England.  The  curtain 
which  hangs  in  the  front  of  theprefent  ltage,  drawn  up  by  lines 
and  pulleys,  though  not  a modern  invention,  for  it  was  ufed  by 
Inigo  Jones  in  the  mafques  at  court,  was  yet  an  apparatus  to 
which  the  Ample  mechanilm  of  our  ancient  theatres  had  not 
arrived ; for  in  them  the  curtains  opened  in  the  middle,  and 
were  drawn  backwards  and  forwards  on  an  iron  rod.  In  fofne 
p'ay  houfes  they  were  woollen,  in  others  made  of  filk. — To- 
wards the  rear  of  the  ltage  there  appears  to  have  been  a balcony, 
•the  platform  of  which  was  probably  eight  or  ten  feet  from  the 
ground.  I fuppofe  it  to  have  been  iuppoited  by  pillars.  From 
.hence,  in  many  of  our  old  plays,  part  of  the  dialogue  was 
ipoken  ; and  in  the  front  of  this  balcony  curtains  1 kewife  were 
bung. 

“ A doubt -has  been  entertained  whether  in  our  ancient  thea- 
tres there  were  fide  and  other  feenes.  The  queflion  is  involved 
in  fo  much  obfeurity,  that  it  is  very  difficult  to  form  any  de- 
cided opinion  upon  it.  It  is  certain,  that  in  the  year  1605 
Inigo  Jones  exhibited  an  entertainment  at  Oxford,  in  which 
moveable  fcencs  were  uled  ; but  he  appears  to  have  introduced 
fevera  l -pieces  of  machinery  iivthe  mafques- at  court,  with  which 
undoubtedly  the  public  theatres  were  unacquainted.  A palfage 
which  has  been  produced  from  one  of  the  old  comedies,  proves, 
it  mult  he  owned,  that  e'en  thefe  were  furnifhed  with  feme 
pieces  of  machinery,  which  were  uled  when  it  was  requifite  to 
exhibit  the  defeent  of  fome  god  or  faint  ; but,  from  all  the 
contemporary  accounts,  I am  inclined  to  believe  that  the  me- 
chani  m of  our  ancient  flage  feldona  went  beyond  a painted 
chair  or  a trap-door,  and  that  few,  if  any  of  them,  had  any 
moveable  feenes.  When  king  Henry  VIII.  is  to  bedifeovered 
by  the  dukes  of  Suffolk  and  Norfolk,  reading  in  bis  fludy,  the 
fcenical  direction  in  the  firfl  folio,  1623,  (which  was  printed 
apparently  from  play-houfe  copies,)  is,  ‘the  king  draws  the 
curtain,  (/.  e.  draws  it  open,)  and  fits  reading  penfively  for, 
befidesthe  principal  curtains  that  hung  in  the  front  of  the  flage, 
they  ufed  others  as  fubftitutes  for  feenes.  If  a bed-chamber  is 
to  be  exhibited,  no  change  of  feene  is  mentioned  ; but  the  pro- 
perty man  is  Amply  ordered  tothrull  forth  a bed’.  When  the 
fable  requires  the  Roman  capitol  to  be  exhibited,  we  find  two 
officers  enter,  ‘ to  iay  cufhions,  as  it  were,  in  the  capitol,'  &c. 
On  the  whole,  it  appears,  that  our  ancient  theatres,  in  general, 
were  only  furnifhed  with  curtains,  and  a (ingle  feene  compo- 
fed  of  tapeftry,  which  were  fometitr.es  perhaps  ornamented 
with  pi&ures  ; and  fome  pailages  in  our  old  dramas  incline  one 
to  think,  that  when  tragedies  were  performed  the  flage  was 
hung  with  black. 

“ In  the  early  part,  at  leaft,  of  our  author’s  acquaintance 
with  the  theatre,  the  want  of  feenery  feems  to  have  been  fup- 
plied  by  the  Ample  expedient  of  writing  the  names  of  the  dif- 
ferent places  where  the  feene  was  laid  in  the  progrefs  of  the 
play,  which  were  difpofed  in  fuch  a manner  as  to  be  vifible  to 
the  audience.  The  invention  of  trap-doors,  however,  appears 
not  to  be  modern  ; for  in  an  old  mrrality,  entitled  All Jor  AJoney, 
we  find  a marginal  direction  which  implies  that  they  were  very 
early  in  ufe.  The  covering,  or  internal  roof  of  the  flage,  was 
anciently  termed  the  heavens.  It  was  probably  painted  of  a 
fky  blue  colour,  cr  perhaps  pieces  of  drapery  tinged  with  blue 
were  lufpended  acrofs  the  flage  to  reprelent  the  heavens. 

“ I t is  probable  that  the  flage  was  formerly  lighted  hy  two 
large  branches,  of  a form  fimilar  to  thofe  now  hung  in  churches. 


They  gave  place  in  a fubfequent  period  to  fmall  circular  wooden 
frames  furnifhed  with  candles,  eight  of  which  were  bung  on  the 
flage,  four  at  either  fide;  and  thefe  within  a few  years  were  wholly 
removed  by  Mr.  Garrick,  who,  on  his  return  from  France,  firft 
introduced  the  prefent  commodious  method  of  illuminating  the 
flage  by  lights  not  vifible  to  the  audience.  Many  of-t-be  com- 
panies of  players  were  formerly  fo  thin,  that  one  perfon  played 
two  or  three  parts  ; and  a battle  on  which  the  fate  of  an  em- 
pire was  fuppofed  to  depend  was  decided  by  half  a dozen  com- 
batants. It  appears  to  have  been  a common  practice  in  their 
mock  engagements  to  difeharge  fmall  pieces  of  ordnance  on  the 
ltage.  Before  the  exhibition  began,  three  flourifhes  or  pieces 
of  muli'c  were  played,  or,  in  the  ancient  language,  there  were 
three  foundings.  Mufic.  was  likewife  played  between  the  a£ts. 
The  inflrumen'ts  chiefly  ufed  were  trumpets,  cornets,  and  haut- 
boys. The  band,  which  did  not  confill  of  more  than  five  or  fit 
performers,  fat  in  an  upper  balcony,  over  what  is  now  called 
the  fiage-box. 

“ The  perfon  who  fpoke  the  prologue  was  ufhered  in  by 
trumpets,  and  ulunlly  wore  a long  black  velvet  cloak,  which,  I 
fuppofe,  was  confidered  as  bed  fuited  to  a fupplicatory  addrefs, 
Of  this  cuflom,  whatever  might  have  been  its  origin,  fome  traces 
remained  tiil  very  lately,  a black  coat  having  been,  if  I miftake 
not,  wit-hin  thefe  few  years,  the  conflant  flage  habiliment  of 
our  modern  prologue  fpeakers  1 he  drefs  of  the  ancient  prologue- 
fpeaker  is  Hill  retained  in  the  play  exhibited  in  Hamlet  be'ore  the 
king  and  court  of  Denmark.  The  performers  of  .male  charac- 
ters generally  wore  periwigs,  which  in  the  age  of  Shakefpearc 
were  not  in  common  ufe.  Jt  appears  from  a pafiage  in  Put- 
tenham’s  ArtofEngl'jh  Pc-efy , is 89,  that  vizors  were  on  fome 
occafions  ufed  by  the  a&ors  of  thole  days  ; and  it  may  be  in- 
ferred, from  a feene  in  one  of  our  author's  comedies,  that  they 
were  fometimes  worn  in  his  time  by  thsfe  who  performed  fe- 
male characters  ; but  this  I imagine  was  very  rare.  Some  of 
the  female  part  of  the  audience  likewile  appeared  in  mafks. 
The  ftage-drefles,  it  is  reafonable  to  fuppofe,  were  much  more 
coftly  at  fome  theatres  than  at  others  ; yet  the  wardrobe  of  even 
the  king’s  fervants  at  the  Globe  and  Blackfriars  was,  we  find,- 
but  fcantily  furnifhed  ; and  our  author's  dramas  derived  very 
little  aid  from  the  fplendor  of  exhibition. 

“ It  is  well  known,  that  in  the  time  of  Shakefpeare,  and  for 
many  years  afterwards,  female  charaClers  were  reprefented  by- 
boys  or  young  men.  Sir  William  D’Avenant,  in  imitation  of 
the  foreign  theatres,  firft  introduced  females  in  the  feene,  and 
Mrs.  Betterton  is  faid  to  have  been  the  firft  woman  that  ap- 
peared on  the  Englifh  ftage.  Andrew  Pennycuike  played  the 
part  of  Matilda  in  a tragedy  of  Davenport’s  in  1655  ; and 
Mr.  Kynafton  afted  feveral  female  parts  after  the  Reiteration. 
Downes,  a contemporary  of  his,  allures  us,  ‘ that  being  then 
very  young  he  made  a complete  ftage  beauty,  performing  his 
parts  fo  well,  particularly  Arthiope  and  Aglaura,  that  it  has 
fince  been  dilputable  among  the  judicious,  whether  any  woman 
that  fucceedcd  him  touched  the  audience  lo  fenlibly  as  Kynafton 
did.’ 

“ Both  the  prompter,  or  book -holder,  as  he  was  fometimeJ 
called,  and  the  property-man  appear  to  have  been  regular  ap- 
pendages of  our  ancient  theatres.  No  writer  that  I have  met 
with  intimates,  that  in  the  time  of  Shakefpeare  it  was  cuftoinary 
to  exhibit  more  than  a Angle  dramatic  piece  on  one  day.  Ine 
Yorkfhire  tragedy,  or  All's  One,  indeed,  appears  to  have  been 
one  of  four  pieces  reprefented  on  the  fame  day;  and  Fletcher 
has  alfo  a piece  called  Four  Plnys  in  One:  hut  probably  thefe 
were  cither  exhibited  on  fome  particular  occafion,  or  were  inef- 
fectual efforts  to  introduce  a new  fpecies  of  amulement ; for  we 
do  not  find  any  other  inftanccs  of  the  fame  kind.  Had  any 
fhorter  pieces  been  exhibited  after  the  principal  performance, 
fome  of  them  probably  would  have  been  printed  : but  there  are 
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rent  extant  of  an  earlier  date  than  the  time  of  the  Reftoration. 
The  practice,  therefore,  of  exhibiting  two  dramas  fhccetiively  in 
the  fame  evening,  we  may  be  allured  was  not  eftablilhed  before 
that  period.  But  though  the  audiences  in  the  time  of  our  au- 
thor  were  not  gratified  by  the  reprefen  tat  ion  of  more  than  one 
drama  in  the  lame  day,  the  entertainment  was  diverlified,  and 
the  populace  diverted,  by  vaulting,  tumbling,  High! of  hand,  and 
morris-dancing;  a mixture  not  much  more  heterogeneous  than 
that  with  which  we  are  daily  prefented,  a tragedy  and  a farce. 

“ The  amufements'  of  our  anceftors,  before  the  commence- 
ment of  the  play,  were  of  various  kinds,  fuch  as  reading,  play- 
ing at  cards,  drinking  ale,  or  fmoking  tobacco.  It  was  a com- 
mon praftice  to  carry  table-books  to  the  theatre,  and  either 
from  curiofity  or  enmity  to  the  author,  or  lome  other  motive, 
to  write  down  paflages  of  the  play  that  was  reprefented  : and 
there  is  reafon  to  believe  that  the  imperfeft  and  mutilated  copies 
or  fome  of  Shakefpeare's  dramas,  which  are  yet  extant,  were 
taken  down  in  ftiort  hand  during  the  exhibition.  At  the  end 
of  the  piece,  the  aftors,  in  noblemen’s  houfes  and  in  taverns, 
where  plays  were  frequently  performed,  prayed  for  the  health 
and  profperity  of  their  patrons  ; and  in  the  public  theatres  for 
the  king  and  queen.  This  prayer  fometimes  made  part  of 
the  epilogue.  Hence,  probably,  as  Mr.  Steevens  has  obferved, 
the  addition  of  Fnnint  rex  ct  regina  to  the  modern  play-bills. 

“ Plays,  in  the  time  of  our  author,  began  at  one  o’clock 
in  the  afternoon  ; and  the  exhibition  was  ufually  finiflied  in  two 
hours.  Even  in  1667  they  commenced  at  three.  When  Go f- 
lon  wrote  his  School  of  Abufe  in  1579,  it  leems  the  dramatic 
entertainments  were  ufually  exhibited  on  Sundays.  After- 
wards they  were  performed  on  that  and  other  days  indiferimi- 
nately.  It  appears  from  a contemporary  writer,  that  exhibiting 
plays  on  Sunday  had  not  been  abolilhed  in  the  third  year  of 
king  Charles  I. 

“ The  modes  of  conveyance  to  the  theatre,  anciently  as  at  pre- 
fent,  leem  to  have  been  various ; fome  going  in  coaches,  others 
on  horfeback,  and  many  by  water.  To  the  Globe  play-houfe 
the  company  probably  were  conveyed  by  water ; to  that  in 
Blackfriars  the  gentry  went  either  in  coaches  or  on  horfeback, 
and  the  common  people  on  foot.  In  an  epigram  to  Sir  John 
Davis,  the  practice  of  riding  to  the  theatre  is  ridiculed  as  a 
piece  of  afifeftation  or  vanity,  and  therefore  we  may  prefume  it 
was  not  very  general. 

“ The  long  and  whimfical  titles  that  are  prefixed  to  the  quarto, 
copies  of  our  author’s  plays,  I fuppofe  to  have  been  tranferibed 
from  the  play-bills  of  the  time.  A contemporary  writer  has  pre- 
ferved  fomething  like  a play-bill  of  thofe  days,  which  feems  to 
corroborate  this  obfervation  ; for,  if  it  were  diverted  ofrhime,  it 
would  bear  no  very  diftant  refemblance  to  the  title  pages  that 
Hand  before  fome  of  our  author’s  dramas  : 

“ Prithee,  what’s  the  play  ? 

“ (The  firfl  I vifited  this  twelvemonth  day) 

“ They  fay — * A new-invented  play  of  Purle, 

“ That  jeoparded  his  neck  to  fieal  a girle 
“ Of  twelve  ; and  lying  fall  impounded  for’t, 

“ Has  hither  fent  his  bearde  to  aft  his  part, 

,l  Againft  all  thofe  in  open  malice  bent, 

“ That  would  not  freely  to  the  theft  confent : 

“ Feigns  all  to’swilh,  and  in  the  epilogue 
“ Goes  out  applauded  for  a famous  rogue.’ 
u — Now  hang  me  if  I did  not  look  at  firlt 
“ For  fome  fuch  fluff",  by  the  fond  people’s  thrufl.” 

“ It  is  uncertain  at  what  time  the  ufage  of  giving  authors  a 
benefit  on  the  third  day  of  the  exhibition  of  their  pieces  com- 
menced. Mr.  Oldys,  in  one  of  his  manuferipts,  intimates  that 
dramatic  poets  had  anciently  their  benefit  on  the  firfl  day  that 
a.  new  play  was  reprefented ; a regulation  which  would  have 
Vol.  VIII. 
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been  very  favourable  to  fome  of  the  ephemeral  produftions  of 
modern  tunes.  But  I or  this  there  is  not,  l believe,  any  fufficient 
authority.  From  D'Avenant,  indeed,  we  learn,  that  in  the 
latter  part  of  the  reign  of  queen  Elizabeth  the  poet  had  his  be- 
nefit on  the  fecond  day.  ^ As  it  was  a general  praftice  in  the 
time  of  Shakcfpeare  to  fell  the  copy  of  the  play  to  the  theatre 
I imagine  in  fuch  cafes  an  author  derived  no  other  advantage 
from  his  piece  than  what  arofe  from  the  fale  of  it.  Sometimes 
however,  he  found  it  more  beneficial  to  retain  the  copyright  in 
his  own  hands;  and  when  he  did  fo,  I fuppofe  he  had  a benefit. 
It  is  certain  that  the  giving  authors  the  profit  of  the  third  exhi- 
bition of  their  play,  which  feems  to  have  been  the  ufual  mode 
during  almoft.the  whole  of  the  lafi  century,  was  an  eftablilhed 
cuftora  in  the  year  1612  ; for  Decker,  in  the  prologue  to  one 
of  his  comedies  printed  in  that  year,  fpeaks  of  the  poet’s  third 
day.  The  unfortunate  Otway  had  no  more  than  one' benefit  on 
the  production  of  a new  play  ; and  this  too,  it  feems,  he  was 
fometimes  forced  to  mortgage  before  the  piece  was  afted. 
Southerne  was  the  firlt  dramatic  writer  who  obtained  the  emolu- 
ments arifing  from  two  reprefentations ; and  to  Farquhar,  in 
the  year  1700,  the  benefit  of  a third  was  granted.  When  an 
author  fold  his  piece  to  the  fiiarers  or  proprietors  of  a theatre, 
it  remained  for  feveral  years  unpubliflied  ; but  when  that  was 
not  the  cafe,  he  printed  it  for  fale,  to  which  many  feem  to  have 
been  induced,  from  an  apprehenfion  that  an  imperfeft  copy 
might  be  ifl’ued  from  the  prefs  without  their  confent.  The 
cuftomary  price  of  the  copy  of  a play  in  the  time  of  Shakefpeare 
appears  to  have  been  twenty  nobles,  or  fix  pounds  thirteen 
(hillings  and  four  pence.  The  play  when  printed  was  fold  for 
(jxpence  ; and  the  ufual  prefent  from  a patron  in  return  for  a 
dedication  was  forty  (hillings.  On  the  firfl  day  of  exhibiting 
a new  play,  the  prices  of  admifiion  appear  to  have  been  raifed  ; 
and  this  feems  to  have  been  occafionally  praftifed  on  the  bene- 
fit-nights of  authors  to  the  end  of  the  laft  century.  The  cuftom 
of  patfing  a final  cenfure  on  plays  at  their  firfl  exhibition  is  as 
ancient  as  the  time  of  our  author;  for  no  lefs  than  three 
plays  of  his  rival  Ben  Jonfon  appear  to  have  been  damned; 
and  Fletcher’s  Faithful  Shepherdefs,  and  the  Knight  of  the 
Burning  Peflle,  written  by  him  and  Beaumont,  underwent  the 
fame  fate. 

“ It  is  not  eafy  to  afeertain  what  were  the  emoluments  of  a 
fuccefsful  aftor  in  the  time  of  Shakefpeare.  They  had  not  then 
annual  benefits  as  at  prefent.  The  performers  at  each  theatre 
feem  to  have  (hared  the  profits  arifing  either  from  each  day’s 
exhibition  or  from  the  whole  feafon  among  them.  From  Ben 
Jonfon’s  Poetafter  we  learn,  that  one  of  either  the  performers 
or  proprietors  had  feven  (hares  and  a half ; but  of  what  inte- 
gral fum  is  not  mentioned.  From  the  prices  of  admiifion  into 
our  ancient  theatres,  which  have  been  already  mentioned,  I 
imagine  the  utmoft  that  the  fiiarers  of  the  Globe  play-houfe 
could  have  received  on  any  one  day  was  about  3 5I . So  lately 
as  the  year  1685,  Shadwell  received  by  his  third  day  on  the  re- 
prefentation  of  the  Squire  of  Alfatia,  130I. ; which  Downes 
the  prompter  fays  was  the  greateft  receipt  that  had  been  ever 
taken  at  Drury-lan'e  playhoufe  at  tingle  prices.  It  appears 
from  the  MSS.  of  lord  Stanhope,  treafurer  of  the  chambers  to 
king  James  I.  that  the  cuftomary  fum  paid  to  John  Heminge 
and  his  company  for  the  performance  of  a play  at  court  was 
twenty  nobles,  or  fix  pounds  thirteen  (hillings  and  four  pence. 
And  Edward  Alleyn  mentions  in  his  Diary,  that  he  once  had 
fo  ilcnder  an  audience  in  his  theatre  called  the  Fortune,  that  the 
whole  receipts  of  the  lioufe  amounted  to  no  more  than  three 
pounds  and  fome  odd  (hillings. 

“ Thus  fcanty  and  meagre  were  the  apparatus  and  accom- 
modations of  our  ancient  theatres,  on  which  thole  dramas  w'ere 
firfl  exhibited,  that  have  fince  engaged  the  attention  of  fo 
many  learned  men,  and  dclightcd.fo  many  thoul'and  fpeftators. 
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Yet  even  then,  we  are  Informed  by  a writer  of  that  age,  * dra- 
matic poely  was  fo  livelily  expreffed  and  reprefented  on  the 
public  ffages  and  theatres  of  this  city,  as  Home  in  the  age 
of  her  pomp  and  glory  never  faw  it  better  performed  ; in 
rel'peil  of  the  aition  and  art,  not  of  the  coft  and  fumptuoufnefs.’’ 
PLEA,  in  law,  is  what  either  party  alleges  for  himfelf  in 
court,  in  a caufe  there  depending  ; and  in  a more  retrained 
fenfe,  it  is  the  defendant’s  anfwer  to  the  plaintiff’s  declaration. 
Pleas  are  ufually  divided  into  thofe  of  the  crown  and  common 
pleas.  Ple3s  of  the  crown  are  all  fuits  in  the  king’s  name,  or 
in  the  name  of  the  attorney-general  in  behalf  of  the  king,  for 
offences  committed  againft  his  crown  and  dignity,  and  againft 
his  peace  ; as  treafon,  murder,  felony,  8cc.  f«e  Akraign- 
ment.  Common  pleas  are  fuch  fuits  as  are  carried  on  between 
common  perfons  in  civil  cafes.  Thefe  pleas  are  of  two  forts  ; 
dilatory  pleas,  and  pleas  to  the  a Elion.  Dilatory  pleas  are  fuch 
as  tend  merely  to  delay  or  put  off  the  fuit,  by  queftioning  the 
propriety  of  the  remedy,  rather  than  by  denying  the  injury  : 
pleas  to  the  ailion  arc  fuch  as  difpute  the  very  caufe  of  fuit. 

(1.)  Dilatory  pleas  are,  1.  To  the  jurifdiilion  of  the  court ; 
alleging,  that  it  ought  not  to  hold  plea  of  this  injury,  it  arifing 
in  Wales  or  beyond  fea  ; or  becaufe  the  land  in  queftion  is  of 
ancient  demefne,  and  ought  only  to  be  demanded  in  the  lord’s 
court,  &c.  2.  To  the  difability  of  the  plaintiff,  by  reafon 

whereof  he  is  incapable  to  commence  or  continue  the  fuit ; as, 
that  he  is  an  alien  enemy,  outlawed,  excommunicated,  attaint- 
ed of  treafon  or  felorvy,  under  a praemunire,  not  in  rerum  na- 
tura  (being  only  a fiilitious  perfon),  an  infant,  a.  feme-covert, 
or  a monk  profeffed.  3.  In  abatement  : which  abatement  is 
either  of  the  writ,  or  the  count,  for  fome  defeat  in  one  of  them ; 
as  by  mifnaming  the  defendant,  which  is  called  a mifnovier  ; 
giving  him  a wrong  addition,  as  efquire  inftead  of  knight  ; or 
other  want  of  form  in  any  material  refpeil.  Or,  it  may  be  that 
the  plaintiff  is  dead  ; for  the  death  of  either  party  is  at  once 
an  abatement  of  the  fuit. 

Thefe  pleas  to  the  jurifdiilion,  to  the  difability,  or  in  abate- 
mentj  were  formerly  very  often  ufed  as  mere  dilatory  pleas, 
without  any  foundation  in  truth,  and  calculated  only  for  delay  ; 
but  new  by  fiat.  4 & 5 Ann.  c.  16.  no  dilatory  plea  is  to  be 
admitted  without  affidavit  made  of  the  truth  thereof,  or  fome 
probable  matter  (hown  to  the  court  to  induce  them  to  believe  it 
true.  And  with  rel'pcit  to  the  pleas  themfelves,  it  is  a rule, 
that  no  exception  (ball  be  admitted  againft  a declaration  or  writ, 
unlefs  the  defendant  will  in  the  fame  plea  give  the  plaintiff  a 
better  ; that  is,  (bow  him  how  it  might  be  amended,  that  there 
may  not  be  two  objections  upon  the  fame  account. 

All  pleas  to  the  jurisdiction  conclude  to  the  cognizance  of  the 
court  ; j raying  “ judgment  whether  the  court  will  have  further 
cognizance  of  ihe  fuit.”  Pleas  to  the  difability  conclude  to  the 
perfon?  by  praying  “ judgment,  if  the  faid  A the  plaintiff 
ought  to  be  anfwered.”  And  pleas  in  abatement  (when  the  fuit 
is  by  original)  conclude  to  the  writ  or  declaration  ; by  praying 
«*  judgment  of  the  writ  or  declaration,  and  that  the  fame  may- 
be quafiied,”  cajfctur,  made  void,  or  abated  : but  it  the  ailion 
be  by  bill,  the  plea  rnuft  pray  “ judgment  of  the  bill,”  and 
not  of  the  declaration  ; the  bill  being  here  the  original,  and 
tbe  declaration  only  a copy  of  the  bill. 

When  thefe  dilatory  pleas  are  allowed,  the  canfe  is  either 
difmiffcd  from  that  jurifdiilion,  or  the  plaintiff  is  flayed  till  his 
difability  be  removed  ; or  he  is  obliged  to  fuc  out  a new  writ, 
by  1 eavc  obtained  from  the  court,  or  to  amend  and  new-frame  his 
declaration.  But  when,  on  the  other  hand,  they  are  over-ruled 
as  frivolous,  the  defendant  has  judgment  of  rcfpondcat  tmjlcr,  or 
to  cnfwer  over  in  fome  better  manner.  It  is  then  incumbent 
on  him  to  plead. 

(2.)  A plea  to  the  ailion-,  that  is,  to  anfwer  to  the  merits  of 
the  complaint.  This  is  done  by  confdiing  or  denying  it. 
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A confeffion  of  the  whole  complaint  is  not  very  tifual ; for 
then  the  defendant  would  probably  end  the  matter  fooner,  or 
not  plead  at  all,  but  fuffer  judgment  to  go  by  default.  Yet 
fometimes,  after  tender  and  refufal  of  a debt,’  if  the  creditor 
haraffes  his  debtor  with  an  ailion,  it  then  becomes  neceffary 
for  the  defendant  to  acknowledge  the  debt,  and  plead  the  ten- 
der ; adding,  that  he  has  always  been  ready,  tout  temps  prijl, 
and  is  ftill  ready,  uncore  prijl,  to  difeharge  it : for  a tender  by 
the  debtor  and  refufal  by  the  creditor  will  in  all  cafes  difeharge 
the  colts,  but  not  the  debt  itfelf;  though  in  fome  particular 
cafes  the  creditor  will  totally  lofe  his  money.  But  frequently 
the  defendant  confefles  one  part  of  the  complaint  (by  a cognovit 
ailionem  in  rel'peil  thereof),  and  traverfes  or  denies  the  reft;  in 
order  to  avoid  the  expence  of  carrying  that  part  to  a formal 
trial,  which  he  has  no  ground  to  litigate.  A fpecies  of  this 
fort  of  confeffion  is  the  payment  of  money  into  court : which  is 
for  the  molx  part  neceffary  upon  pleading  a tender,  and  is  itfelf 
a kind  of  tender  to  the  plaintiff’;  by  paying  into  the.  hands  of 
the  proper  officer  of  the  court  as  much  as  the  defendant  ac- 
knowledges to  be  due,  together  with  thecofts  hitherto  incurred, 
in  order  to  prevent  the  expence  of  any  further  proceedings. 
This  may  be  done  upon  what  is  called  a motion  ; which  is  an 
occalional  application  to  the  court  by  the  parties  or  their  coun- 
fel,  in  order  to  obtain  fome  rule  or  order  of  court,  which  be- 
comes neceffary  in  the  progrefs  of  a caufe  ; and  it  is  ufually 
grounded  upon  an  affidavit  (the  perfect  tenfeof  the  verb  affidof 
being  a voluntary  oath  before  fome  judge  or  officer  of  the  court, 
to  evince  the  truth  of  certain  fails  upon  which  the  motion  is 
grounded  : though  no  fuch  affidavit  is  neceffary  for  payment  of 
money  into  court,  If,  after  the  money  is  paid  in,  the  plaintiff 
proceeds  in  his  fuit,  it  is  at  his  own  peril : for,  if  he  does  not 
prove  more  due  than  is  fo  paid  into  court,  he  (ball  be  nonfuited 
and  pay  the  defendant’s  coils ; but  he  Ihall  ffijl  have  the  money 
lb  paid  in,  for  that  the  defendant  has  acknowledged  to  be  his 
due.  To  this  head  may  alio  he  referred. the  prailice  of  what  is 
called  a fet-ojf-,  whereby  the  defendant  acknowledges  the  juffice 
of  the  plaintiff’s  demand  on  the  one  hand  ; hut,  on  the  other, 
lets  up  a demand  of  his  own,  to  counterbalance  that  of  the 
plaintiff',  either  in  the  whole  or  in  part  ; as,  if  the  plaintiff 
fues  for  ten  pounds  due  on  a note  of  hand,  the  defendant  may 
fet  oft  nine  pounds  due  to  himfelf  for  merchandize  fold  to  the 
plaintiff';  and,  in  cafe  he  pleads  fuch  fet-uff,  muff  pay  the  re- 
maining balance  into  court. 

Pleas  that  totally  deny  the  caufe  of  complaint  are  either  the 
general  iff'ue,  or  fpecial  plea  in  bar. 

1.  The  general  iffue,  or  general  plea,  is  what  traverfes, 
thwarts,  and  denies  at  once,  the  whole  declaration,  without 
offering  any  fpecial  matter  vs  hereby  to  evade  it.  As  in  trefpafs 
either  vi  ct  armis,  or  on  the  cafe,  “ non  culpabilis,  not  guilty;” 
in  debt  upon  contrails  “ nihil  debet,  he  owes  nothing;”  in 
debt  on  bond,  “ non  ef  failum,  it  is  not  his  deed  on  an  cf 
fumpjit,  “ non  ajfumpfit , he  made  no  fuch  promife.”  Or  in  real 
ailions,  “ ftul  tort,  no  wrong  done  ; mil  diffeijin,  no  diff'eifin  ;” 
and  in  a writ  of  right,  the  mile  or  illue  is,  that  “ the  tenant  has 
more  right  to  hold  than  the  demandant  has  to  demand.”  Thefe 
pleas  are  called  the  general  iffiue,  becaufe,  by  importing  an  ab- 
l'olute  and  general  denial  of  what  is  alleged  in  the  declaration, 
they  amount  at  once  to  an  iff'ue  ; by  which  we  mean  a fail  af- 
firmed on  one  fide  and  denied  on  the  other. 

2.  Special  pleas  in  bar  of  the  plaintiff’s  demands  are  very 
various,  according  to  the  circumftances  of  the  defendant’s  cale. 
As,  in  real  ailions,  a geneal  releafe  or  a fine;  both  of  which 
may  deftroy  and  bar  the  plaintiff  ’s  title.  Or,  in  j>erfonal  ac- 
tions, an  accord,  arbitration,  conditions  performed,  nonage  of  the 
defendant,  or  fome  other  fail  which  precludes  the  plain  tiff  from 
his  aition.  A jujlifi cation  is  likewile  a fpecial  plea  in  bar  ; as 
in  actions  of  allault  and  battery,  fon  ajfault  demefne,  that  it 
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was.  the  plaintiff’s  own  original  affault ; in  trefpafs,  that  the 
defendant  did  the  thing  complained  of  in  right  of  fome  office 
which  warranted  him  fo  to  do  ; or,  in  an  adion  of  fiander, 
that  the  plaintiff  is  really  as  bad  a man  <is  the  defendant  laid 
be  was. 

Alfo  a man  may  plead  the  ftatutes  of  limitation  in  bar;  or 
the  time  limited  by  certain  ads  of  parliament,  beyond  which 
no  plaintiff  can  lay  his  caufe  of  adion.  This,  by  the  ftatute 
of  32  Hen.  VIII.  c.  2.  in  a writ  of  right  is  60  years : in  af- 
fifes,  writs  of  entry,  or  other  poffeffory  adions  real,  of  the 
feilin  of  one’s  anceftors  in  lands;  and  either  of  their  fieifin,  or 
one’s  own,  in  rents,  fuits,  and  fervices,  50  years  : and  in  ac- 
tions real  for  lands  grounded  upon  one’s  own  feifin  or  poffeffion, 
fuch  poffelfion  muft  have  been  within  30  years.  By  ftatute  1 Mar. 
ft.  2.  c.  5.  this  limitation  does  not  extend  to  any  fuit  foradvow- 
fons.  But  by  the  ftatute  21  Jac.  I.  c.  2.  a time  of  limitation 
was  extended  to  the  cafe  of  the  king  ; viz.  60  years  precedent 
to  19th  Feb.  1623  : but,  this  becoming  ineffedual  by  efflux  of 
time,  the  fame  date  of  limitation  was  fixed  by  ftatute  9 Geo.  III. 
c.  16.  to  commence  and  be  reckoned  backwards,  from  the  time 
pf  bringing  any  fuit  or  other  procefs  to  recover  the  thing  in 
queftion  ; fo  that  a pollclfion  for  60  years  is  now  a bar  even 
againft  the  prerogative,  in  derogation  of  the  ancient  maxim, 
Nullum  tempos  occurrit  regi.  By  another  ftatute,  21  Jac.  I. 
c.  16.  20  years  is  the  time  of  limitation  in  any  writ  of  forme- 
don  : and,  by  a confequence,  20  years  is  alfo  the  limitation  in 
every  adion  of  ejedment  ; for  no  eje£Iment  can  be  brought, 
unlefs  where  the  leffor  of  the  plaintiff  is  entitled  to  enter  on  the 
lands;  and  by  the  ftatute  21  Jac.  I.  c.  16,  no  entry  can  be  made 
by  any  man,  unlefs  within  20  years  alter  his  right  Hull  accrue. 
Alfo  all  adions  of  trefpafs  (quare  claujum  fregit , or  otherwife), 
detinue,  trover,  replevin,  account,  and  cafe  (except  upon  ac- 
counts between  merchants),  debt jon  fimple  contrad,  or  for  ar- 
rears of  rent,  are  limited  by  the  ftatute  laft  mentioned  to  fix 
years  after  the  caufe  of  adion  commenced  : and  adions  of  af- 
fault, menace,  batterv,  mayhem,  and  imprifonment,  muft:  be 
brought  within  four  years,  and  adions  for  words  two  years, 
after  the  injury  committed.  And  by  the  ftatute  31  Eliz.  c.  5. 
all  fuits,  indidments,  and  informations,  upon  any  penal  fta- 
tutes, where  any  forfeiture  is  to  the  crown,  fhall  be  fined  within 
two  years,  and  where  the  forfeiture  is  to  a fubjed,  within  one 
year,  after  the  offence  committed,  unlefs  where  any  other  time 
is  fpecially  limited  by  the  ftatute.  Lalliy,  by  ftatute  10W.  HI. 
c.  14.  no  writ  of  error,  feire  facias , or  other  luit,  fhall  be 
brought  to  reverfe  any  judgment,  fine,  or  recovery,  for  error, 
unlefs  it  be  profecuted  within  20  years.  The  ufe  of  thefe  fta- 
tutes of  limitation  is  to  preferve  the  peace  of  the  kingdom,  and 
to  prevent  thofe  innumerable  perjuries  which  might  enfiue  if  a 
man  were  allowed  to  bring  an  adion  for  any  injury  committed 
at  any  dillancc  of  time.  Upon  both  thefe  accounts  the  law 
therefore  holds,  that  inierejl  reipubl'icce  ut  fit  finis  litium : and 
upon  the  fame  principle  the  Athenian  laws  in  general  prohibit- 
ed all  adions  where  the  injury  was  committed  five  years  before 
the  complaint  was  made.  If  therefore,  in  any  fuit,  the  injury, 
or  caufe  of  adion,  happened  earlier  than  the  period  exprelsly 
limited  by  law,  the  defendant  may  plead  the  ftatutes  of  limi- 
tation in  bar:  as  upon  ari  ajfumpfit,  or  promife  to  pay  money 
to  th  plaintiff,  the  defendant  may  plead,  Non  ajfumpfit  infra 
annos,  He  made  no  luch  promife  within  fix  years  ; which 
u an  cffedual  bar  to  the  complaint. 

An  floppel  is  like  wife  a fpecial  plea  in  bar  ; which  happens 
where  a man  hath  done  fome  ad,  or  executed  fome  deed,  which 
ettops  or  precludes  him  from  averring  any  thing  to  the  con- 
trarv.  A3  if  a tenant  for  years  (who  hath  no  freehold)  levies 
a fine  to  another  perfem.  Though  this  is  void  as  to  ftrangcra, 
yet  it  (hall  work  ts  an  eftcppel  to  the  cognizor  ; for,  if  he  af- 
terwards brin  ;s  an  adion  to  recover  thefe  lands,  and  his  line  is 


pleaded  againft  him,  he  (ball  thereby  be  eftopped  from  faying, 
that  he  had  no  freehold  at  the  time,  and  therefore  was  incapable 
of  levying  it. 

The  conditions  and  qualities  of  a plea  (which,  as  well  as  the 
dodrine  of  eftoppels,  will  alfo  hold  equally,  mutatis  mutandis , 
with  regard  to  other  parts  of  pleading)  are,  1.  That  it  be 
fingle,  and  containing  only  one  matter;  for  duplicity  begets 
confufion.  But  by  ftatute  4 and  3 Ann.  c.  16.  a man,  with 
leave  of  the  court,  may  plead  two  or  more  diftind  matters  or  ' 
fingle  pleas  ; as  in  an  adion  of  affault  and  battery,  thefe  three. 
Not  guilty,  foil  affault  demefne,  and  the  ftatute  of  limitations. 

2.  That  it  be  dired  and  pofitive,  and  not  argumentative. 

3.  That  it  have  convenient  certainty  of  time,  place,  and 
perfons.  4.  That  it  anfwer  the  plaintiff’s  allegations  in  every 
material  point.  5.  That  it  be  fo  pleaded  as  to  be  capable  of 
trial. 

Special  pleas  are  ufually  in  the  affirmative,  fometimes  in  the 
negative,  but  they  always  advance  fome  new  fad  not  mentioned 
in  the  declaration  ; and  then  they  muft  be  averred  to  be  true  in 
the  common  form  : “ And  this  he  is  ready  to  verify.”  This 
is  not  neceffary  in  pleas  of  the  general  iffue,  thofe  always  con- 
taining a total  denial  of  the  fads  before  advanced  by  the  other 
party,  and  therefore  putting  him  upon  the  proof  of  them.  See 
Pleadings. 

Plea  to  Indidment,  the  defenfive  matter  alleged  by  a crimi- 
nal on  his  indidment : (fee  Arraignment.)  This  is  either, 
1.  A plea  to  the  jurifdidion  ; 2.  A demurrer  ; 3.  A plea  in 
abatement;  4.  A fpecial  plea  in  bar;  or,  5.  The  general  iffue. 

I.  A plea  to  the  jurifdidion,  is  where  an  indidment  is  taken 
before  a court  that  hath  no  cognizance  of  the  offence  ; as  if  a 
man  be  indided  for  a rape  at  the  ftieriff’s  tourn,  or  fur  treafon 
at  the  quarter- feftions  : in  thefe  or  fimilar  cafes,  he  may  except 
to  the  jurifdidion  of  the  court,  without  anfwering  at  all  to  the 
crime  alleged. 

II.  A demurrer  to  the  indidment,  is  incident  to  criminal 
cafes,  as  well  as  civil,  when  the  fad  as  alleged  is  allowed  to  be 
true,  but  the  prifoner  joins  iffue  upon  fome  point  of  law  in  the 
indidment,  by  which  .he  infills,  that  the  fad,  as  dated,  is  no 
felony,  treafon,  or  whatever  the  crime  is  alleged  to  be.  Thus, 
for  inftance,  if  a man  be  indided  for  felonioully  dealing  a grey- 
hound, which  is  an  animal  in  which  no  valuable  property  can 
be  had,  and  therefore  it  is  not  felony,  but  only_a  civil  trefpafs 
to  fteal  it  ; in  this  cafe  the  party  indided  may  demur  to  the 
indidment;  denying  it  to  be  felony,  th  nigh  he  confeftes  the 
ad  of  taking  it.  Some  have  he!J,  that  if,  on  demurrer,  the 
point  of  law  be  adjudged  ■againft  the  prifoner,  he  ftiall  have 
judgment  and  execution,  as  if  convidled  by  verdid.  But  this 
is  denied  by  others,  who  hold,  that  in  luch  cale  he  ftiall  be  di- 
reded  and  received  to  plead  the  genera:  iftiie,  Not  guilty,  after  a 
demurrer  determined  againft  him.  Which  appears  the  more  rea- 
fonable,  becaufe  it  is  clear,  that  if  the  prifoner  freely  dilcovers  the 
fad  in  court,  and  refers  it  to  the  opinion  of  the  court  whether  it 
be  felony  or  no  ; and  upon  the  fad  thus  ftiown,  it  appears  to 
be  felony,  the  court  will  not  record  the  confelfion,  but  admit  him. 
afterwards  to  plead  Not  guilty.  And  this  feems  to  be  a cafe  of 
the  fame  nature,  being  for  the  moft  part  a miftake  in  point  of 
law,  and  in  the  condud  of  his  pleading  ; and  though  a man  by 
mifpleading  may  in  fome  cafes  lofe  his  property,  yet  the  law 
will  not  fuft’er  him  by  fuch  niceties  to  lofe  his  file.  However, 
upon  this  doqbt,  demurrers  to  indidments  are  feldom  ufed  : 
fince  the  fame  advantages  may  be  taken  u-pon  a plea  of  not 
guilty  ; or  afterwards,  in  arreft  of  judgment,  When  the  verdid 
has  e (lab lifted  the  fad. 

HI.  A plea  in  abatement  is  principally  for  a mfnomor,  a wrong 
name,  or  a falfe  addition  to  the  prilbner.  As,  if  James  Allen, 
gentleman,  is  indided  by  the  name  of  John  AIL n,  ef quire,  he 
may  plead  that  he  has  the  name  of  James,  and  not  of  John  $ 
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and  that  he  is  a gentleman,  and  not  an  enquire.  And,  if  either 
ladl  is  found  by  a jury,  then  the  indictment  (hall  be  abated,  as 
writs  or  declarations  may  be  in  civil  aftions.  But,  in  the  end, 
there  is  little  advantage  accruing  to  the  prifoner  by  means  of 
thele  dilatory  pleas  ; becaufe,  if  the  exception  be  allowed,  a 
new  bill  of  indictment  may  be  framed,  according  to  what  the 
prifoner  in  his  plea  avers  to  be  his  true  name  and  addition.  For 
it  is  a rule,  upon  all  pleas  in  abatement,  that  he  who  takes  ad- 
vantage of  a flaw,  mutt  at  the  fame  time  fhow  how  it  may  be 
amended.  Let  us  therefore  next  confider  a more  fubllantial 
Find  of  plea,  viz. 

IV.  Special  pleas  in  bar  ; which  go  to  the  merits  of  the  in- 
dictment, and  give  a reafon  why  the  prifoner  ought  not  to  an- 
fwer  it  at  all,  nor  put  himfelf  upon  his  trial  for  the  crime 
alleged.  Thefe  are  of  four  kinds;  a former  acquittal,  a former 
conviCtion,  a former  attainder,  or  a pardon.  There  arc  many 
other  pleas  which  may  be  pleaded  in  bar  of  an  appeal  : but 
thefe  are  applicable  to  both  appeals  and  indictments. 

1.  Firlt,  the  plea  of  auterfoits  acquit , ora  former  acquittal,  is 
grounded  on  this  univerl'al  maxim  of  the  common  law  of  Eng- 
land, that  no  man  is  to  be  brought  into  jeopardy  of  his  life  more 
than  once  for  the  fame  offence.  And  hence  it  is  allowed  as  a 
confequence,  that  when  a man  is  once  fairly  found  not  guilty 
upon  an  indictment,  or  other  profecution,  before  any  court  hav- 
ing competent  jurifdiCtion  of  the  offence,  he  may  plead  fiich 
acquittal  in  bar  of  any  fubfequent  accufation  for  the  fame 
crime. 

2.  Secondly,  the  plea  of  auterfoits  convift,  ora  former  con- 
viction for  the  fame  identical  crime,  though  no  judgment  was 
ever  given,  or  perhaps  will  be  (being  fufpended  by  the  benefit 
of  clergy  or  other  caufes),  is  a go.od  plea  in  bar  to  an  indict- 
ment. And  this  depends  upon  the  fame  principle  as  the  former, 
that  no  man  ought  to  be  twice  brought  in  danger  of  his  life  for 
one  and  the  fame  crime. 

3.  Thirdly,  the  plea  of  auterfoits  attaint,  or  a former  attain- 
der, is  a good  plea  in  bar,  whether  it  be  for  the  fame  or  any 
other  felony.  For  wherever  a man  is  attainted  of  felony,  by 
judgment  of  death  either  upon  a verdiCt  or  confeflion,  by  out- 
lawry, or  heretofore  by  abjuration,  and  whether  upon  an  appeal 
or  an  indictment;  he  may  plead  fuch  attainder  in  bar  to  any 
fubfequent  indictment  or  appeal,  for  the  fame  or  for  any  other 
felony.  And  this  becaufe,  generally,  fuch  proceeding  on  a fe- 
cond  profecution  cannot  be  to  any  purpofe  ; for  the  prifoner  is 
dead  in  law  by  the  firff  attainder,  his  blood  is  already  corrupted, 
and  he  hath  forfeited  all  that  he  had  : fo  that  it  is  abfurd  and 
fuperfluous  to  endeavour  to  attaint  him  a l'econd  time.  Though 
to  this  general  rule,  as  to  all  others,  there  are  feme  exceptions  j 
wherein,  c effort te  ralione,  ceffat  et  ipfa  lex. 

4.  Laffly,  a pardon  may  be  pleaded  in  bar  ; as  at  once  de- 
fraying the  end  and  purpofe  of  the  indidlment,  by  remitting 
that  punifhment  which  the  profecution  is  calculated  to  inflidl. 
There  is  one  advantage  that  attends  pleading  a pardon  in  bar,  or 
in  arreft  of  judgment,  before  fentence  is  pad  ; which  gives  it 
by  much  the  preference  to  pleading  it  after  fentence  or  attain- 
der. This  is,  that  by  flopping  the  judgment  it  flops  the  attain- 
der, and  prevents  the  corruption  of  the  blood  ; which,  when 
once  corrupted  by  attainder,  cannot  afterwards  be  reftored  other- 
wife  than  by  aCt  of  parliament. 

V.  Th t general  iffue,  or  plea  of  Not  guilty,  upon  which  plea 
alone  the  priloner  can  receive  his  final  judgment  of  death.  In 
cafe  of  an  indi&ment  of  felony  or  treafon,  there  can  be  no  fpecial 
j.ullification  put  in  by  way  of  plea.  As,  on  an  indidlment  for 


murder,  a man  cannot  plead  that  it  was  in  his  own  defence 
againfl  a robber  on  the  highway,  or  a burglar;  but  he  muff 
plead  the  general  iff'ue.  Not  guilty,  and  give  this  fpecial  matter 
in  evidence.  For,  (befidcs  that  thefe  pleas  do  in  effect  amount  to 
the  general  iff'ue  ; fince,  if  true,  the  prifoner  is  tnoft  clearly  not 
guilty)  as  the  fadls  in  trea  on  are  laid  to  be  don t prcditoric  et 
contra  ligcantice  fua  debitum  ; and,  in  felony,  that  the  killing 
was  done  fclonicc  ; thefe  charges,  of  a traitorous  or  felonious  in- 
tent, are  the  points  and  very  gift  of  the  indictment,  and  muff  be 
anfwered  diredlly,  by  the  general  negative.  Not  guilty  ; and  the 
jury  upon  the  evidence  will  take  notice  of  any  defenfive  matter, 
and  give  their  verdidl  accordingly  as  effe&ually  as  if  it  were  or 
could  be  fpecially  pleaded.  So  that  this  is,  upon  all  accounts, 
the  molt  advantageous  plea  for  the  priloner. 

When  the  priloner  hath  thus  pleaded  Not  guilty,  non  culpa- 
biiis,  or  nient  culpable  ; which  was  formerly  ufed  to  be  abbre- 
viated upon  the  minutes,  thus,  Non  (or  nient)  cul.  the  clerk  of 
the  afflze,  or  clerk  of  arraigns,  on  behalf  of  the  crown  replies,' 
that  the  priloner  is  guilty,  and  that  he  is  ready  to  prove  him  fo. 
This  is  done  by  two  monofyllables  in  the  fame  fpirit  of  abbrevi- 
ation, Cul.prtt.  ; which  fignifies  firff  that  the  priloner  is  guilty, 
(1 cul . culpable,  or  culpabilis)  ; and  then  that  the  king  is  ready 
to  prove  him  fo,  (frit,  prafo  fan,  or  paratus,  verifeare).  By 
this  replication  the  king  and  the  prifoner  are  therefore  at  iff'ue  : 
for,  when  the  parties  come  to'  a fail  which  is  affirmed  on  one  fide 
and  denied  on  the  other,  then  they  are  laid  to  be  at  iff'ue  in 
point  of  fail  : which  is  evidently  the  cafe  here,  in  the  plea 
of  Non  cul.  by  the  prifoner  ; and  the  replication  of  Cul.  by 
the  clerk. 

How  the  courts  came  to  exprefs  a matter  of  this  importance 
fo  fo  odd  and  obfeure  a manner,  can  hardly  be  pronounced  with 
certainty.  It  may  perhaps,  however,  be  accounted  for  by  fup- 
pofing,  that  thefe  were  at  firff  fhort  notes,  to  help  the  memory 
of  the  clerk,  and  remind  him  what  he  was  to  reply  ; nr  elfe  it 
was  the  fhort  method  of  taking  down  in  court,  upon  the  mi- 
nutes, the  replication  and  averment ; cul.  prit.j  which  afterwards 
the  ignorance  of  1'ucceeding  clerks  adopted  for  the  very  words 
to  be  by  them  fpoken*. 

But  however  it  may  have  arifen,  the  joining  of  iff'ue  feems  to 
be  clearly  the  meaning  of  this  obfeure  exprelfion;  which  has 
puzzled  our  moll  ingenious  etymologills,  and  is  commonly  un- 
derftood  as  if  the  clerk  of  the  arraigns,  immediately  on  plea 
pleaded,  had  fixed  an  opprobrious  name  on  the  prifoner,  by 
afking  him,  “ Culprit,  how  wilt  thou  be  tried  ?”  for  immediately 
upon  iff’ue  joined  it  is  inquired  of  the  prifoner,  by  what  trial  he 
will  make  his  innocence  appear.  This  form  has  at  prel'ent  refe- 
rence to  appeals  and  approvements  only,  wherein  the  appellee  has 
his  choice,  either  to  try  the  accufation  by  Battle  or  by  Juky. 
But  upon  indidlments,  fince  the  abolition  of  Ordeal,  there 
can  be  no  other  trial  but  by  jury,  per  pais,  or  by  the  country; 
and  therefore,  if  the  prifoner  refules  to  put  himfelf  upon  the  in- 
quell  in  the  ufual  form,  that  is,  to  anfwer  that  he  will  be  tried  by 
God  and  the  country,  if  a commoner;  and,  if  a peer,  by  God 
and  his  peers;  the  indiClment,  if  in  trealon,  is  taken  pro  confejfo } 
and  the  priloner,  in  cafes  of  felony,  is  judged  to  Hand  mute,  and, 
if  he  perfeveres  in  his  obffinacy,  fihall  now  be  convidled  of  the 
felony. 

When  the  prifoner  has  thus  put  himfelf  upon  his  trial,  the  cleric 
anfwers  in  the  humane  language  of  the  law,  which  always  hopes 
that  theparty’s  innocence  rather  than  his  guilt  may  appear,  ‘ God 
lend  thee  a good  deliverance  !’  And  then  they  proceed,  as  foon 
as  conveniently  may  be,  to  the  trial.  See  the  article  Trial.  ' 


* Of  this  ignorance  we  may  lee  daily  intlances,  in  the  abufe  of  two  legal  terms  of  ancient  French  : one,  the  prologue  to  all  pro- 
clamations, “ Oyez,  or  Id  ear  ye,”  which  is  generally  pronounced,  moll  unmeaningly,  “ O yes  !’’  The  other,  a more  pardonable  mil- 
take,  viz.  when  a jury  are  all  iworn,  the  officer  bids  the  crier  number  them,  for  which  the  word  in  law  French  is,  “ Count  ez ; but 
we  now  hear  it  pronounced  in  very  good  Englilh,  “ Count  thefe.” 
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PLEADTN’GS,  in  law,  are  the  mutual  altercations  between  the 
plaintiff  and  defendant.  See  Sun’,  Writ,  and  Process.  They 
form  the  third  part  or  ftage  of  a fart  j and  at  prefent  are  fet 
down  and  delivered  into  the  proper  office  in  writing,  though  for- 
merly they  were  ufually  put  in  by  their  counfel  ore  terms,  or 
viva  voce,  in  court,  and  (hen  minuted  down  by  the  chief  clerks 
or  prothonotaries  ; whence,  in  our  old  law  French,  the  plead- 
ings are  frequently  denominated  the  parol. 

The  tirft  of  thefe  is  the  declaration,  narrat'd,  or  count,  an- 
ciently called  the  tale  ; in  which  the  plaintiff  lets  forth  his  caufe 
of  complaint  at  length:  being  indeed  only  an  amplification  or 
expofition  of  the  original  writ  upon  which  his  artion  is  founded, 
with  the  additional  circnmftances  of  time  and  place,  when  and 
where,  the  injury'  was  committed. 

In  local  artions,  where  pofi'elTion  of  land  is  to  be  recovered, 
or  damages  for  an  aftual  trefpafs,  or  for  wafte,  &rc.  afferting 
land,  the  plaintiff  mull  lay  his  declaration,  or  declare  his  injury 
to  have  happened  in  the  very  county  and  place  that  it  really  did 
happen  ; but  in  tranjltory  artions,  for  injuries  that  might  have 
happened  anywhere,  as  debt,  detinue,  (lander,  and  the  like,  the 
plaintiff  may  declare  in  what  county  he  pleales,  and  then  the 
trial  mud  be  in  that  county  in  which  the  declaration  is  laid. 
Though,  if  the  defendant  will  make  affidavit  that  the  caufe  of 
krtion,  if  any,  arol'e  not  in  that  but  another  county,  the  court 
will  dirert  a change  of  toe  -venue  or  v'tfne  (that  is,  the  vicin': a or 
neighbourhood  in  which  the  injury  is  declared  to  be  done),  and 
will  oblige  the  plaintiff'  to  declare  in  the  proper  county.  For 
the  ftatute  6 Ric.  II.  c.  2.  having  ordered  all  writsto  be  laid  in 
their  proper  counties,  this,  as  the  judges  conceived,  impowered 
them  to  change  the  venue,  if  required,  and  not  to  infill  rigidly  on 
abating  the  writ : which  prartice  began  in  the  reign  of  James  I. 
And  this  power  is  difcretionally  exercifed,  fo  as  not  to  caufe 
but  prevent  a defert  of  juftice.  Therefore  the,  court  will  not 
change  the  venue  to  any  of  the  four  northern  counties  previous 
fo  the  fpring  circuit  ; becaufe  there  the  affixes  are  holden  only' 
once  a-year,  at  the  time  of  fummer  circuit.  And  it  will  lbme- 
times  remove  the  venue  from  the  proper  jurifdirtiori  (especially 
Of  the  narrow  and  limited  kind),  upon  a fiiggeftion,  duly  lup- 
ported,  that  affair  and  impartial  trial  cannot  be  had  therein. 

It  is  generally  ulual,  in  artions  upon  the  cafe,  to  fet  forth  fe- 
veral  cafes,  by  different  counts  in  the  fame  declaration  ; fo  that, 
li  the  plaintiff  fails  in  the  proof  of  one,  he  may  fucceed  in  an- 
other. As  in  an  artion  on  the  cafe  upon  an  assumpsit  for 
goods  fold  and  delivered,  the  plaintiff  ufually  counts  or  declares, 
firft,  upon  a fettled  and  agreed  price  between  him  and  the  de- 
fendant; as,  that  they  bargained  for  20k:  arid  left  he  (hould 
fail  in  the  proof  of  this,  he  counts  likewife  upon  a quantum 
valebant ; that  the  defendant  bought  other  goods,  and  agreed 
to  pay  him  fo  much  as  they  were  reafonably  worth  : and  then 
avers  that  they  were  worth  other  20I.  and  fo  on  in  three  or  four 
different  ftrapes;  and  at  laft  concludes  with  declaring,  that  the 
defendant  had  refund  to  fulfil  any  of  thefe  agreements,  whereby 
he  is  endamaged  to  fuch  a value.  And  if  he  proves  the  cafe 
laid  in  any  one  of  bis  counts,  though  he  fails  in  the  reft,  he  fhall 
recover  proportionable  damages.  This  declaration  always  con- 
dudes  with  thefe  words,  “ and  thereupon  he  brings  fait,”  &c. 
inde  produc'd  feftarn , &c.  By  which  words,  fuit  or  fetid  (a  Jc- 
quendo),  were  anciently  underfloor!  the  witnenes  or  followers  of 
the  plaintiff.  For,  in  former  times,  the  law  would  not  put  the 
defendant  to  the  trouble  of  anfwering  the  charge  till  the  plain- 
tiff had  made  out  at  lead  a probable  cafe.  But  the  artual  pro- 
duction of  the  fu'U,  fella,  or  follosOcrs,  is  now  antiquated,  and 
hath  been  totally  diluted,  at  lead  ever  fmee  the  reign  of  ltd- 
ward  III.  though  the  form  of  it  liill  continues. 

At  the  end  of  the  declaration  are  added  alfo  the  plainJLiffs 
common  pledges  of  profecution,  John  Doe  and  Richard  Roe  ; 
which,  as  we  clfe where  obferve,  (fee  Writ,)  are  now  mere 
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names  of  form  ; though  formerly  they  were  of  nfe  to  anfwer  fo 
the  king  for  the  amerccment'of  the  plaintiff,  in  cafe  he  were 
nonfuited,  barred  of  his  artion,  or  had  a verdirt  and  judgment 
a gain  ft  him.  For,  if  the  plaintiff  neglerts  to  deliver  a declara- 
tion for  two  terms  after  the  defendant  appears,  or  is  guilty  of 
ether  delays  or  defaults  again!!  the  rules  of  law  in  any  fubfe- 
qiient  ltage  of  the  artion,  he  is  adjudged  not  to  follow  or  purfue 
his  remedy  as  he  ought  to  do  ; and  there’upon  a nonfuit,  or  non 
profeqnitur,  is  entered,  and  he  is  faid  to  be  non-pros’ d.  And  for 
thus  deferting  his  complaint,  after  making  a f.tifc  claim  or  com- 
plaint ( -pro f alfo  clamorcfuo),  he  fbai!  not  only  pay  colls  to  the- 
clefendant,  but  is  liable  to  .be  amerced  to  the  king.  A retraxit 
differs  from  a nonfuit,  in  that  the  one  is  negative  and  the  other 
pofitive  : the  nonfuit  is  a default  and  neglert  of  the  plaintiff, 
and  therefore  he  is  allowed  to  begin  his  fuit  again  upon  payment 
of  cofts  ; but  a retraxit  is  an  open  and  voluntary  renunciation  of 
his  fuit  in  court;  and  by  this  he  for  ever  lofes  his  artion.  A 
d if  continuance  is  fomewhatffimilar  to  a nonfuit ; for,  when  a 
plaintiff  leaves  achaftn  in  the  proceedings  of  his  caufe,  as  by  not 
continuing  the  procefs  regularly  from  day  to  day,  and  time  to 
time,  as  he  ought  to  do,  the  fuit  is  difeontinued,  and  the  defend- 
ant is  no  longer  bound  to  attend;  but  the  plaintiff  muft  begin, 
again,  by  fuing  out  a new  original,  ufually  paying  cofts  to  his 
antagonift. 

When  the  plaintiff  hath  ftated  his  cafe  in  the  declaration,  it 
is  incumbent  on  the  defendant,  within  a reafonable  time,  to 
niake'his  defence,  and  to  put  in  a plea  ; or  elfe  the  plaintiff’  will 
at  once  recover  judgment  by  default,  or  nihil  dic'd,  of  the  de- 
fendant. 

Defence,  in  its  true  legal  fenfe,  fignifies  riot  a j unification., 
proteftion,  or  guard,  which  is  now  its  popular  figniiication  ; but 
merely  an  oppojlng  or  denial  (from  the  French  verb  'def entire ) of 
the  truth  or  validity  of  the  complaint.  It  is  the  contcjlatio  litis 
of  the  civilians : a general  afferlion  that  the  plaintiff  hath  no 
ground  of  artion  ; which  aftertion  is  afterwards  extended  and 
maintained  in  his  plea. 

Before  defence  made,  if  at  all,  cognizance  of  the  fuit  muft  be 
claimed  or  demanded  ; when  any  perfon  or  body  corporate  hath 
the  franchife,  not  only  of  holding  pleas  within  a particular  li- 
mited jurifdirtion,  but  alfo  of  the  cognizance  ofpleas  ; and  that 
either  without  any  words  exclufive.  of  other  courts,  which  en- 
titles the  lord  of  the  frnnehife,  whenever  any  fuit  that  belongs 
to  his  jurifdirtion  is  commenced  in  the  courts  at  Weftminfter, 
to  demand  the  cognizance  thereof ; or  with  fuch  exclufive  words, 
which  alfo  entitle  the  defendant  to  plead  to  the  jurifdirtion  of 
the  court.  Upon  this  claim  of  cognizance,  if  allowed,  all  pro- 
ceedings (hall  ceafe  in  the  fuperior  court,  and  the  plaintiff  is  left 
at  liberty  to  purfue  his  remedy  in  the  fpecial  jurifdirtion  : — as, 
when  a fcholar  or  other  privileged  perfon  of  the  uni verficies  of 
Oxford  or  Cambridge  is  impleaded  in  the  courts  ,\t  Weftminfter, 
for  any  caufe  of  action  whatfoever,  unlefs  upon  a queltion  of 
freehold.  In  thefe  cafes,  by  the  charter  of  tho'c  learned  bodies, 
confirmed  by  art  of  parlianient,  the  chancellor,  or  vice-chan- 
cellor, may  put  in  a claim  of  cognizance ; which,  if  made  in  due 
time  and  form,  and  with  due  proof  of  the  farts  alleged,  is  regu- 
larly allowed  by  the  courts.  It  muft  he  demanded  before  full 
defence  is  made  or  imparlance  prayed  ; for  thefe  are  a fabmif- 
lion  to  the  jurifdirtion  of  the  fuperior  court,  and  the  delay  is  a. 
laches  in  the  lord  of  the  franchife  : ami  it  will  not  lie  allowed 
if  it  occafiorts  a failure’ of  juftice,  or  if  an  artion  be  brought 
agninft  the  perlbu  hi mfelf  who  claims  the  franchife,  unlefs  he 
hath  alfo  a power  in  fuch  cafe  of  making  another  judge. 

After  defence  made,  the  defendant  muft  put  in  his  plea.  Put 
before  he  defends,  if  the  fuit  is  commenced  by  capias  or  laiit.it, 
without  any  fpecial  original,  he  is  entitled  to  demand  one  im- 
parlantc,  or  licenlia  Joqncndi ; and  may,  before,  he  pleads,  have 
more  granted  by  conic  tit  of  the  court,  to  fee  if  he  can  end  the 
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matter  amicably  without  further  fait,  by  taHurrg  with  the  plain- 
titt  j a pra6tice  which  is  fuppofed  to  have  arifen  from  a principle 
oi  religion,  in  obedience  to  that  precept  of  the  gofpel,  <f  Agree 
with  thine  adverfary  quickly,  wh.ilft  thou  art  in  the  way  with 
him."  And  it  may  be  obl'erved,  that  this  gofpel-precept  has  a 
plain  reference  to  the  Roman  law  of  the  twelve  tables,  which 
exprefsly  directed  the  plaintiff  and  defendant  to  make  up  the  mat- 
ter whilft  they  were  in  the  way,  or  going  to  the  praetor; — in 
‘Via,  rein  uti  pacent  oralo.  There  are  alfo  many  other  previous 
Reps  which  may  be  taken  by  a defendant  before  he-  puts  in  his 
plea.  He  may,  in  real  aftions,  demand  a view  of  the  thing  in 
queftion,  in  order  to  afcertain  its  identity  and  other  cireum- 
ftances.  He  may  crave  oyer  of  the  writ,  or  of  the  bond,  or  other 
ipecialty  upon  which  the  a&ion  is  brought;  that  is,  to  hear  it 
read  to  him;  the  generality  of  defendants  in  the  times  ofancient 
iimplicity  being  fuppofed  incapable  to  read  it  themfelves : 
whereupon  the  whole  is  entered  verbatim  upon  the  record  ; and 
the  defendant  may  take  advantage  of  any  condition,  or  other 
part  offt,  not  ftated  in  the  plaintiff’s  declaration.  In  real  action's 
alfo  the  tenant  may  pray  in  aid,  or  call  for  the  affiftance  of  an- 
other, to  help  him  to  plead,  becaufe  of  the  feebleuefs  or  imbeci- 
lity of  his  own  eftate.  Thus  a tenant  for  life  may  pray  in  aid 
ot  him  that  hath  the  inheritance  in  remainder  or  reverfion  ; and 
an  incumbent  may  pray  in  aid  of  the  patron  and  ordinary  ; that 
is,  that  they  fhall  be  joined  in  the  a6lion,  and  help  to  defend  the 
title.  Voucher  alfo  is  the  calling  in  of  lome  perfon  to  anfwer  the 
addion,  that  hath  warranted  the  title  to  the  tenant  or  defendant. 
This  we  llill  make  ufe  of  in  the  form  of  common  recoveries, 
which  are  grounded  on  a writ  of  entry  ; a lpecies  of  aflion  that 
relies  chiefly  on  the  weaknefs  of  the  tenant’s  title,  who  therefore 
-vouches  another  perfon  to  warrant  it.  If  the  vouchee  appears, 
he  is  made  defendant  inftead  of  the  voucher  ; but  if  he  after- 
wards makes  default,  recovery  fhall  be  had  againft  the  original 
defendant  ; and  he  fhall  recover  an  equivalent  in  value  againft 
the  deficient  vouchee.  In  affizes,  indeed,  where  the  principal 
queftion  is,  whether  the  demandant  or  his  anceftors  were  or  were 
not  in  poffeffion  till  the  oufter  happened,  and  the  title  of  the 
tenant  is  little  (if  at  all)  difculfed,  there  no  voucher  is  allowed  ; 
but  the  tenant  may  bring  a writ  of  warrantia  ebarta:  againft 
the  warrantor,  to  compel  him  to  aflift  him  with  a good  plea  or 
defence,  or  elfe  to  render  damages  and  the  value  of  the  land,  if 
recovered  againft  the  tenant.  In  many  real  actions  alio,  brought 
by  or  againft  an  infant  under  the  age  of  2 1 years,  and  alfo  in 
a&ions  of  debt  brought  againft  him,  as  heir  to  any  deceafed  an- 
Ceftor,  either  party  may  fuggeft  the  nonage  of  the  infant,  and 
pray  that  the  proceedings  may  be  deferred  till  his  full  age,  or, 
in  our  legal  phrafe,  that  the  infant  may  have  his  age,  and 
that  the  parol  may  demur,  that  is,  that  the  pleadings  may  be 
ftaid  ; and  then  they  fhall  not  proceed  till  his  full  age,  unlefs  it 
be  apparent  that  he  cannot  be  prejudiced  thereby.  But  by  the 
ftatutes  of  Weftm.  1.  3Edw.Ec.  46  and  of  Glocefter,  6 Edw.  I. 
c.  2.  in  writs  of  entry  fur  diffeifin  in  forne  particular  cafes, 
and  in  a6tions  aunceftrel  "brought  by  an  infant,  the  parol  fhall 
not  demur;  otherwife  he  might  be  deforced  of  his  whole  pro- 
perty, and  even  want  a maintenance,  till  he  came  of  age.  So 
Jikewife  in  a writ  of  dower  the  heir  fhall  not  have  his  age  ; for 
it  is  neccft’ary  that  the  widow’s  claim  be  immediately  determined, 
cite  fire  may  want  a prefent  fubfiftence.  Nor  fhall  an  infant 
patron  have  it  in  a quaje  imp  edit,  ftnee  the  law  holds  it  necellary 
•and  expedient  that  the  church  be  immediately  filled. 

When  thefe  proceedings  are  over,  the  defendant  muft  then 
put  in  his  excufe  or  plea.  See  Plea. 

It  is  a rule  in  pleading,  that  no  man  be  allowed  to  plead  fpe- 
ciaily  fuch  aplea  as  amounts  only  to  the  general  iliiie,  ora  total 
denial  of  the  charge ; but  in  fui  b cafe  he  (hall  be  driven  to  plead 
the  general  iilue  in  terms,  whereby  the  whole  quelfion  is  referred 
to  a jury.  But  if  the  defendant,  in  an  allize  or  aftion  of  tref* 


pafs,  be  defiroua  to  refer  the  validity  of  his  title  lo  the  court 
rather  than  the  jury,  he  may  ftate  his  title  fpecially;  and  at  the 
fame  time  give  colour  to  the  plaintiff,  or  fuppole  him  to  have 
an  appearance  or  colour  of  title,  bad  indeed  in  point  of  law,  but 
of  which  the  jury  are  not  competent  judges.  As,  if  his  own  true 
title  is,  that  he  claims  by  feoffment  with  livery  from  A,  by 
force  of  which  he  entered  on  the  lands  in  quefiion,  he  cannot 
plead  this  byitfelf",  as  it  amounts  to  no  mote  than  the  gene- 
ral ilfue,  nul  tort , nul  diffeifin,  in  affize,  or  not  guilty,  in  an 
action  of  trefpafs.  But  he  may  allege  this  fpecially,  provided 
he  goes  farther,  and  fays,  that  the  plaintiff claiming_by  colourof 
a prior  deed  of  feoffment,  without  livery,  entered;  upon  whom 
he  entered  ; and  may  then  refer  himlelf  to  the  judgment  of  the 
court,  which  of  thefe  two  titles  is  the  heft  in  point  of  law. 

When  the  plea  of  the. defendant  is  thus  put  in,  if  it  does  not 
amount  to  an  iffue  or  total  contradiction  of  the  declaration,  but 
only  evades  it,  the  plaintiff  may  plead  again,  and  reply  to  the 
defendant’s  plea : Either  traverfing  it,  that  is,  totally  denying 
it  ; as  if,  on  an  aftion  of  debt  upon  bond,  the  defendant  pleads 
Jolvit  ad  diem,  that  he  paid  the  money  when  due  ; here  the 
plaintiff  in  his  replication  may  totally  traverfe  this  plea,  by 
denying  that  the  defendant  paid  it : Or  he  may  allege  new  mat- 
ter in  contradi£Iion  to  the  defendant’s  plea;  as  when  the  de- 
fendant pleads  no  award  made,  the  plaintiff  may  reply,  and  fetf 
forth  an  aClual  award,  and  aflign  a breach  : Or  the  replication 
may  confefs  and  avoid  the  plea,  by  fome  new  matter  or  diftinc- 
tion,  confident  with  the  plaintiff's  former  declaration ; as,  in 
an  action  for  trefpafting  upon  land  whereof  the  plaintiff  is  feifed, 
if  the  defendant  fliows  a title  to  the  land  by  defeent,  and  that 
therefore  he  had  a right  to  enter,  and  gives  colour  to  the  plain- 
tiff) the  plaintiff  may  either  traverfe  and  totally  deny  the  fa6t  of 
the  defeent ; or  he  may  confefs  and  avoid  it,  by  replying,  that 
true  it  is  that  fuch  defeent  happened,  but  that  finco  the  defeent 
the  defendant  himfelf  demifed  the  lands  to  the  plaintiff  for  term 
of  life.  To  the  replication  the  defendant  may  rejoin,  or  put  in 
an  anfwer  called  a rejoinder.  The  plaintiff  may  anfwer  the  re- 
joinder by  a fur-rejoinder-,  upon  which  the  defendant  may  rebut , 
and  the  plaintiff  anfwer  him  by  a fur -rebutter.  Which  pleas, 
replications,  rejoinders,  fur- rejoinders,  rebutters,  and  fur-rebut- 
ters, anfwer  to  the  exceptio,  rep/icatio,  duplicatio,  triplicatio , 
and  quadruplicate,  of  the  Roman  laws. 

The  whole  of  this  procels  is  denominated  the  pleading ; in 
the  feveral  ftages  of  which  it  muft  be  carefully  obl’erved,  not  to 
depart  or  vary-  from  the  title  or  defence  which  the  party  has 
once  infilled  on.  For  this  (which  is  called  a departure  in  plead- 
ing) might  occafion  endlels  altercation.  Therefore  the  repli- 
cation muft  fupport  the  declaration,  and  the  rejoinder  muft  (up- 
port  the  plea,  without  departing  out  of  it.  As  in  the  cafe  of 
pleading  no  award  made  in  confequence  of  a bond  of  arbitration, 
to  which  the  plaintiff  replies,  fetting  forth  an  actual  award  ; 
now  the  defendant  cannot  rejoin  that  he  hath  performed  this 
award,  for  fuch  rejoinder  would  be  an  entire  departure  from  his 
original  plea,  which  alleged  that  no  luch  award  was  made  : 
therefore  he  has  now  no  other  choice,  but  to  traverfe  the  ta£t  of 
the  replication,  or  elfe  to  demur  upon  the  law  of  it. 

Again,  all  duplicity  in  pleading  muft  be  avoided.  Every  plea 
muft  be  fimple,  entire,  connected,  and  confined  to  one  tingle 
point : it  muft  never  be  entangled  with  a variety  of  diftineft  in-* 
dependent  anfwers  to  the  fame  matter;  which  muft  require  as- 
many  different  replies,  and  introduce  a multitude  ofiffues  upon, 
one  and  the  fame  difpute.  For  this  would  often  embarrals  the 
jury,  and  fometimes  the  court  itl'elf,  and  at  all  events  would 
greatly  enhance  the  expenfe  of  the  parties.  Yet  it  frequently  is 
expedient  to  plead  in  luch  a manner  as  to  avoid  any  implied 
admiflion  of  a (aft,  which  cannot  with  propriety  or  fafety  be 
pofitively  affirmed  or  denied.  And  this  may  be  done  by  what 
is  called  a protejl  atiun  ; whereby  the  party  interpoles  an  oblique 
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allecution  or  denial  of  fome  fa6V,  protefting  (by  the  gerund  pro- 
teftando)  that  fuch  a matter  does  or  does  not  exift;  arid  at  the 
lame  time  avoiding  a direifl  affirmation  or  denial.  Sir  Edward 
Coke  hath  defined  a protefiation  (in  the  pithy  d :ale<St  of  that 
age)  to  be,  “ an  exclufion  of  a conclufion.”  For  the  ufe  of  it 
is,  to  lave  the  party  from  being  concluded  with  refpeht  to  Tome 
faiSlor  circumitance  which  cannot  be  direftly  affirmed  or  denied 
without  falling  into  duplicity  of  pleading;  and  which  yet, 
if  he  diil  not  thus  enter  his  proteft,  he  might  be  deemed  to  have 
tacitly  waved  or  admitted.  Thus,  while  tenure  in  villainage 
fubfifted,  if  a villain  had  brought  an  aftion  againft  his  lord,  and 
the  lord  was  inclined  to  try  the  merits  of  the  demand,  and  at  the 
lame  time  to  prevent  any  conclufion  again!!  himfelf  that  he  had 
waved  his  ligniory;  he  could  not  in  this  eafe  both  plead  affir- 
matively that  the  plaintiff  was  his  villain,  and  alfo  take  illue 
upon  the  demand  ; for  then  his  plea  would  have  been  double,  as 
the  former  alone  would  have  lieen  a good  bar  to  the  action  : but 
be  might  have  alleged  the  villainage  of  the  plaintiff  by  way  of 
protefiation,  and  then  have  denied  the  demand.  By  this  means 
the  future  vallalage  of  the  plaintiff  was  faved  to  the  defendant, 
in  cafe  the  iffue  was  found  in  his  (the  defendant’s)  favour;  for 
the  protefiation  prevented  that  conclufion  which  would  other- 
wife  have  refulted  from  the  reft  of  his  defence,  that  he  had  en- 
franchifed  the  plaintiff,  fince  no  villain  could  maintain  a civil 
atfion  againft  his  lord.  So  alfo  if  a defendant,  by  way  of  in- 
ducement to  the  point  of  his  defence,  alleges  (among  other  mat- 
ters) a particular  mode  of  feifin  or  tenure  which  the  plaintiff  is 
unwilling  to  admit,  and  yet  defires  to  take  iffue  on  the  principal 
point  of  the  defence,  he  mull  deny  the  feifin  or  tenure  by  way 
of  protefiation,  and  then  traverfe  the  defenfive  matter.  So, 
lattly,  if  an  award  be  fet  forth  by  the  plaintiff,  and  he  can  affign 
a breach  in  one  part  of  it  (viz.  the  non  paypient  of  a fum  of 
money),  and  yet  is  afraid' to  admit  the  performance  of  the  reft 
of  the  award,  or  to  aver  in  general  a non-performance  of  any 
part  of  it,  left  fomething  fhould  appear  to  have  been  performed  ; 
he  may  fave  to  himfelf  any  advantage  he  might  hereafter  make 
of  the  general  non-performance,  by  alleging  that  by  protefiation 
he  can  plead  only  the  non-payment  of  the  money. 

In  any  ftage  of  the  pleadings,  when  either  fide  advances  or 
affirms  any  new  matter,  he  ulually  (as  was  faid)  avers  it  to  be 
true  ; “ and  this  he  is  ready  to  verify.’’  On  the  other  hand, 
when  either  fide  traverfes  or  denies  the  fadls  pleaded  by  his 
antagonift,  he  ufually  tenders  an  ijfue,  as  it  is  called  ; the  lan- 
guage of  which  is  different  according  to  the  party  bv  whom  it  is 
tendered:  tor,  if  the  traverfe  or  denial  comes  from  the  defendant, 
the  iffue  is  tendered  in  this  manner,  “ And  of  this  he  puts  him- 
felf upon  the  country,”  thereby  fubmitting  himfelf  to  the 
judgment  of  his  peers:  but  if  the  traverfe  lies  upon  the  plaintiff, 
he  tenders  the  iffue  or  prays  the  judgment  of  the  peers  againft 
the  defendant  in  another  form  ; thus,  “ and  this  he  prays  may 
be  inquired  of  by  the  country.” 

But  if  either  fide  (as,  for  inftance,  the  defendant)  pleads  a 
fpecial  negative  plea,  not  traverfing  or  denying  any  thing  that 
wa3  before  alleged,  but  difclofing  fome  new  negative  matter  ; as 
where  the  fuit  is  on  a bond  conditioned  to  perform  an  award, 
and  the  defendant  pleads,  negatively,  that  no  award  was  made; 
he  tenders  no  iffue  upon  this  pica,  becaufe  it  does  not  yet  appear 
whether  the  faCt  will  be  dilpuied,  the  plaintiff  not  having  yet 
allerted  the  cxiftcnce  of  any  award  : but  when  the  plaintiff  re- 
plies, and  fets  forth  an  adtual  fpecific  award,  if  then  rhe  defend -- 
ant  traverfes  the  replication,  and  denies  the  making  of  any  fuch 
award,  he  then,  and  not  before,  tenders  an  ilfue  to  the  plaintiff. 
For  when  in  the  courfc  of  pleading  they  come  to  a point  which 
is  affirmed  on  one  fide  and  denied  on  the  other,  they  are  then 
laid  to  be  at  ilfue  ; all  their  debates  being  at  laft  contrafted  into 
a fingle  point,  which  mull  now  be  determined  either  in  favour 
of  the  plaintiff'  or  of  the  defendant.  See  Is3UE. 


rLEASlKC,  art  of.  See  Politeness. 

PLEASURE  is  a word  fo  univerlally  underflood  as  to  need 
no  explanation.  Lexicographers,  however,  who  mull  attempt 
to  explain  every  word,  call  it  “ the  gratification  of  the  mind  or 
fenfes.”  it  is  direftly  oppofite  to  Pain,  and  confiitutes  the 
whole  of  pofitive  happinefs  as  that  does  of  mifery. 

However  different  and  variable  the  ideas  of  plealure  may  be 
among  nations  and  individuals,  it  ftill  remains  a fa 61,  that  a 
certain  number  of  perfons  in  all  civilized  ftates,  whether  diftin- 
guiihed  by  birth,  or  rank,  or  fortune,  or  talents,  as  they  have 
nearly  the  fame  education,  fo  they  form  nearly  the  fame  ideas  of 
happinefs  : but  to  poffefs  it,  a man  muft  give  his  chief  applica- 
tion to  the  ftate  ofhis  mind;  and  notwithllanding all  his  efforts 
it  is  of  uncertain  duration.  Happinefs  is  the  funfliine  of  fife  : 
we  enjoy  it  frequently  at  great  intervals  ; and  it  is  therefore  ne- 
ceffary  to  know  how  to  ufe  it.  All  the  produ&ions  of  art  peril!) ; 
the  largeft  fortunes  are  diffipated  ; rank,  honour,  and  dignity 
pafs  away  like  a fleeting  fliadow  ; the  memory  is  impaired  ; ail 
the  faculties  of  the  foul  are  extinguifhed  ; the  body  finks  under 
the  infirmities  of  old  age  ; and  lcarcely  has  one  reached  the 
boundaries  of  happinefs  marked  out  by  his  imagination,  when 
he  muft  give  place  to  another,  and  renounce  all  his  pleafures,  all 
his  hopes,  all  his  illufions  ; the  fugitive  images  of  which  had 
given  happinefs  to  the  mind. 

There  are  pleafures,  however,  on  which  the  mind  may  fecurely 
reft,  which  elevate  man  above  himfelf,  dignify  his  nature,  fix 
his  attention  on  fpiritual  things,  and  render  him  worthy  of  the 
care  of  Providence.  Thefe  are  to  be  found  in  true  religion  ; 
which  procures  for  thole  who  pra6\ife  its  duties  inexprellible 
happinefs  in  a better  country,  and  is  in  this  world  the  lupport 
of  the  weak,  and  the  fweet  confolation  of  the  unfortunate. 

PLEBEIAN,  any  perfon  of  the  rank  of  the  common  people. 
It  is  chiefly  ufed  in  fpeaking  of  the  ancient  Romans,  who  were 
divided  into  fenators,  patricians,  and  plebeians.  The  diftinc- 
tion  was  made  by  Romulus,  the  founder  of  the  city  y who 
confined  all  dignities,  civil,  military,  and  facerdotal,  to  the  rank 
of  patricians.  But  to  prevent  the  feditions  which  fuch  a diftinc- 
tion  might  produce  through  the  pride  of  the  higher  order  and  the 
envy  of  the  lower,  he  endeavoured  to  engage  them  to  one  another 
by  reciprocal  ties  and  obligations.  Every  plebeian  was  allowed 
to  choofe,  out  of  the  body  of  the  patricians*  a proteftor,  who 
fhould  be  obliged  to  affifi  him  with  his  intereft  'and  fubftance, 
and  to  defend  him  from  oppreffion  Thefe  protectors  were  called 
patrons  ; the  protected,  clients.  It  was  the  duty  of  the  patron 
to  draw  up  the  contra£ts  of  the  clients,  to  extricate  them  out  of 
their  difficulties  and  perplexities,  and  to  guard  their  ignorance 
againft  the  artfulnels  of  the  crafty.  On  the  other  hand,  if  the 
patron  was  poor,  his  clients  were  obliged  to  contribute  to  the 
portions  of  his  daughters,  the  payment  of  his  debts,  and  the 
ranfom  of  him  and  his  children  if  they  happened  to  be  taken  in 
war.  The  client  and  patron  cou’d  neither  accufe  nor  bear  wit- 
nefs  againft  each  other  ; and  if  either  of  them  was  con vi tied  of 
having  violated  this  law,  the  crime  was  equal  to  that  of  treafon, 
and  any  one  might  with  impunity  flay  the  offender  as  a victim 
devoted  to  Pluto  and  the  infernal  gods.  For  more  than  firo 
years  we  find  no  dilfenfions  or  jealoufies  between  the  patrons 
and  their  clients;  not  even  in  the  times  of  the  republic,  when 
the  peoplo  frequently  mutinied  againft  the  great  and  pow- 
erful. 

PLECTRANTHUS,  in  botany:  a genus  of  the  gymno* 
fpermia  order,  belonging  to  the  dtdynainia  clafs  of  plants  ; and 
in  the  natural  method  ranking  under  the  42ft order,  Vcrtic.lht.r . 
The  calyx  is  monophyllous,  Ihort,  and  bilahi.ited  ; the  upper 
lip  of  which  is  large,  oval,  and  bent  upwards  ; the  inferior  lip 
is  quadritid,  and  divided  into  two  laciniae:  the  corolla  is  mono- 
petalous,  ringent,  and  turned  back  ; the  labise  look  different 
ways,  and  from  the  bale  of  the  tube  there  is  a r.eLUrium  like  * 
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ipur  : the  filaments  are  In  a declining  fituation,  with  fimple 
antheise  : the  ltylus  filiform  ; the  lligma  bifid.  It  has  four  feeds 
covered  only  by  the  calyx.  There  are  two  fpecies,  viz.  t.  The 
fruticofus,  a native  of  the  Cape  of  Good  Hope  ; i.  Vundlatus,  a 
native  of  Africa.  The  firfi  Bowers  from  June  to  September, 
the  latter  from  January  to  May. 

Pledge  ( piegius ),  in  common  law,  a furety  or  gage, 
cither  real  or.  perfonal,  which  the  plaintiff  or  demandant  is  to 
find  .for  his  profecuting  the  fuit.  The  word  is  alfo  fometimes 
ufed  for  Frank  Pledge,  which  fee. 

To  Pledge,  in  drinking,  denotes  to  warrant,  or  be  furety 
to  one,  that  he  fliall  receive  no  harm  while  he  is  taking  his 
draught.  The  phrafeis  referred  by  our  antiquaries  to  the  prac- 
tice of  the  Danes,  heretofore  in  England,  who  frequently  ufed 
to  flab  or  cut  the  throats  of  the  natives  while  they  were 
drinking. 

Pledges  of  Goods  for  money.  See  Pawn. 

PLEDGERY,  or  Pleggfry,  in  law,  furetifhip,  or  an  under- 
taking or  anfwering  for  another. 

PLEDGET,  Bolster,  or  Comprefs,  in  furgery,  a kind  of 
Bat  tent  laid  over  a wound,  to  imbibe  the  fuperliuous  humours, 
grid  to  keep  it  clean. 

PLEIADES,  in  fabulous  hiflory,  the  feven  daughters  of 
Atlas  king  of  Mauritania  and  Pleione,  were  thus  called  from 
their  mother.  They  were  Maia,  Elefilra,  Taygete,  Allerope, 
Merope,  Halcyone,  and  Celceno  ; and  were  alfo  called  Atlan- 
tides , from  their  father  Atlas.  Thefe  princelfes  were  carried  oft' 
by  Bufiris  king  of  Egypt ; but  Hercules  having  conquered  him, 
delivered  them  to  their  father  : yet  they  afterwards  Buffered  a 
new  perfecution  from  Orion,  who  purfued  them  five  years,  till 
Jove,  being  prevailed  on  by  their  prayers,  took  them  up  into 
the  heavens,  where  they  fbrm  the  conllcllation  which  bears 
their  name. 

Pleiades,  in  aftronomv,  an  affemblage  of  feven  flars,  in  the 
reck  of  the  conftellation  Taurus.  They  are  thus  calledffrom 
the  Greek  itasi v,  navigare,  ‘“to  fail  as  being  terrible  to  ma- 
riners, by  reafon  of  the  rains  and  ftorms  that  frequently  rife 
with  them.  The  Latins  called  them  <i vergiliee  from  ver, 
“ fpring  j"  beeaufe  of  their  riling  about  the  time  of  the  vernal 
equinox.  The  larged  is  of  the  third  magnitude,  and  is  called 
■lucid a pleiadum. 

PLENARY,  fomething  complete  or  full.  Thus  we  fay,  the 
pope  grants  plenary  indulgences;  i.  c.  full  and  entire  re  millions 
of  the  penalties  due  to  all  fins.  See  Indulgences. 

PLENIPOTENTIARY,  a perfon  vefted  with  full  power 
to  do  any  thing.  See  Ambassador. 

PLtNITUDE,  the  quality  of  a thing  that  is  full,  or  that 
fills  another.  In  medicine,  it  chiefly  denotes  a redundancy  of 
blood  and  humours. 

PLENUM,  in  phyfics,  denotes,  according  to  the  Cartefians, 
that  ftate  of  things  wherein  every  pa rt  of  (pace  is  fuppofed  to 
be  full  of  matter,  in  oppofition  to  a Vacuum,  which  is  a fpace 
fuppofed  devoid  of  all  matter.  ' 

PLENUS  flos,  a full  flower;  a term  expreflive  of  the 
higheft  degree  of  luxuriance  in  flowers.  Such  llowers,  although 
the  moll  delightful  to  the  eye,  are  both  vegetable  monfters, 
and,  according  to  the  fexnalifts,  vegetable  eunuchs  ; the  unna- 
tural inf  reale  of  the  petals  conflituting  the  firfi  ; the  confe- 
qnent  exclnfi'on  of  the  (lamina  or  male  organs,  the  latter.  The 
following  arc  well  known  examples  of  flowers  with  more  petals 
than  one-;  ranunculus,  anemone,  marfii-marygold,  columbine, 
fennel-flower,  poppy,  paeony,  pink,  gillifiower,  campion,  vi f- 
cous  campion,  lily,  crown  imperial,  tulip,  narciffus,  rocket, 
mallow,  Syrian  mallow,  apple,  pear,  peach,  cherry,  almond, 
myrtle,  rofe.  and  ftrawberry. 

Flowers  with  one  petal  are  not  fo  fubjeft  to  fullnefs.  The 
.following,  however,  are  inftances  : polyanthus,  hyacinth,  priiii- 


rofe,  crocus,  meadow  faffron,  and  thorn-apple,  though  Kra- 
mer has  aflerted  that  a full  floiver  with  one  petal  is  a°contra- 
diilion  in  terms.  In  flowers  with  one,  petal,  the  mode  of  luxu- 
riance, or  impletion,  is  by  a multiplication  of  the  divifions  of 
the  limb  or  upper  part ; in  flowers  with  more  petals  than  one, 
by  a multiplication  of  the  petals  or  neflartum. 

To  thke  a few  examples.  Columbine  is  rendered  full  in  three 
different  ways:  I.  By  the  multiplication  of  its  petals,  and  total 
exclufion  of  the  netlaria  ; 2.  By  the  multiplication  of  the  nec- 
taria,  and  exclufion  of  the  petals;  or,  3.  By  fuch  an  increafeof 
the  neflaria  only  as  does  not  exclude  the  petals  ; between  each 
of  which  are  interjefted  three  nehlaria,  placed  one  within  an- 
other. Again,  fennel-flower  is  rendered  full  by  an  increafe  of 
the  nefilaria  only ; narciffus,  either  by  a multiplication  of  its 
cup  and  petals,  or  of  its  cup  only  ; lark-fpur  commonly  by  an 
increafe  of  the  petals  and  exclufion  of  the  fpur,  which  is  its 
neftarium.  In  faponaria  concava  anglica,  the  impletion  is  at- 
tended with  the  fingular  effect  of  incorporating  the  petals,  and 
reducing  their  number  from  five  to  one  ; and  in  guelder-rofe, 
the  luxuriance  is  effected  by  an  increafe  both  in  magnitude  and 
number  of  the  circumference  or  margin  of  the  head  of  flowers; 
in  the  plain,  wheel  fhaped,  barren  florets;  and  an  exclufion 
of  all  the  bell-fhaped  hermaphrodite  florets  of  the  centre  or 
difk. 

Hitherto  we  have  treated  of  plenitude  in  fimple  flowers 
only:  the  inflance  juft  now  adduced  leems  to  conne6l  the  dif- 
ferent modes  of  impletion  in  them  and  compound  flowers.  Be- 
fore proceeding  further,  however,  it  will  not  be  improper  to  pre- 
mile,  that  as  a Ample  luxuriant  flower  is  frequently,  by  begin- 
ners, mitlaken  for  a compound  flower  in  a natural  ftate,  luch 
flowers  may  always  be  diltinguifhed  with  certainty  by  this  rule: 
That  in  fimple  flowers,  however  luxuriant,  there  is  but  one 
piftillum  or  female  organ  ; whereas  in  compound  flowers,  each 
floret,  or  partial  flower,  is  furmthed  with  its  own  proper  pill  il- 
ium. Thus  in  hawk-weed,  a compound  flower,  each  flat  0 1 
tongue-fhaped  floret  in  the  aggregate  has  its  five  llamina  and 
naked  feed,  which  laft  is  in  effect  its  piftillum  : whereas,  in  a 
luxuriant  lychnis,  which  is  a Ample  flower,  there  is  found  only 
one  pillillum  or  female  organ  common  to  the  whole. 

In  a compound  radiated  flower,  which  generally  confifts  of 
plain  florets  in  the  margin  or  radius,  and  tubular  or  hollow  flo- 
rets in  tbe  centre  or  dife  ; plenitude  is  effefted  either  by  an  in- 
creafe of  the  florets  in  the  margin,  and  a total  exclufion  of  thole 
in  the  dife  \ which  mode  of  luxuriance  is  termed  impletion  by 
the  radius,  and  refernbles  what  happens  in  the  guelder-rofe  : or 
by  an  elongation  of  the  hollow  florets  in  the  centre,  and  a lets 
profound  divifion  of  their  brims  ; which  is  termed  impletion  by 
the  dife.  In  the  firfi  mode  of  luxuriance,  the  florets  in  the  cen- 
tre, which  are  always  hermaphrodite  or  male,  are  entirely  ex- 
cluded ; and  in  their  place  fiicceed  florets  fimilar  in  fex  to 
thole  of  the  radius.  Now,  as  the  florets  in  the  margin  of  a ra- 
diated compound  flower  are  found  to  be  always  either  female, 
that  is,  furniflied  with  the  pillillum  only;  or  neuter,  that  is, 
furnifhed  with  neither  (lamina  nor  piftillum  ; it  is  evident,  that 
a radiated  compound  flower,  filled  by  the  radius,  will  either  be 
entirely  female,  as  in  feverfew,  daily,  and  African  marygold  ; or 
entirely  neuter,  as  in  fun  flower,  marygold,  and  centaury  : 
hence  it  will  always  be  eafy  to  diftinguifh  fuch  a luxuriant 
flower  from  a compound  flower  with  plain  florets  in  a natural 
(late;  as  thefe  flowers  are  all  hermaphrodite,  that  is,  turnifhed 
with  both  (lamina  and  pillillum.  Thus  the  full  flowers  of 
African  marygold  have  each  floret  furniflied  with  the  pillillum 
or  female  organ  only  : the  natural  flowers  of  dandelion,  which, 
like  the  former,  iscompofed  of  plain  florets,  are  furniflied  with 
both  (lamina  and  piftillum. 

In  the  fecond  mode  of  luxuriance,  termed  impletion  by  tbt 
dife , the  florets  in  the  margin  fometimes  remain  unchanged; 
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fcut  moll  commonly  adopt  the  figure  of  thofe  in  the  centre, 
without,  however,  fuffering  any  alteration  in  point  of  fex  ; fo 
that  confufioti  is  let's  to  be  apprehended  from  this  mode  of  luxu- 
riance than  from  the  former  : befides,  the  length  to  which  the 
florets  in  the  centre  run  out  is  of  itfelf  a fufficient  diftinflion, 
and  adapted  to  excite  at  once  an  idea  of  luxuriance.  Daify,  fe- 
verfew, and  African  marygold,  exhibit  inftances  of  this  as  well 
as  of  the  former  mode  of  impletion. 

In  luxuriant  compound  flowers  with  plain  florets,  the  femi- 
f.ofcul'ifi  of  Tournefort,  the  ftigma  or  fummit  of  the  flyle  in 
each  floret  is  lengthened,  and  the  feed  buds  are  enlarged  and 
diverge;  by  which  characters  fuch  flowers  may  always  be  dif- 
tinguiflied  from  flowers  of  the  fame  kind  in  a natural  flate. 
Scorzonera,  nipple-wort,  and  goat’s-beard,  furnifh  frequent  in- 
itances  of  the  plenitude  alluded  to. 

Laltly,  the  impletion  of  compound  flowers  with  tubular  or 
hollow  florets,  the  fofculoji  of  Tournefort,  feems  to  obferve  the 
fame  rules-as  that  of  radiated  flowers  juft  delivered.  In  ever- 
l.itting-flower,  the  xeranthemum  of  Linnaeus,  the  impletion  is 
fngular,  being  effected  by  the  enlargement  and  expanlion  of 
the  inward  chafly  fcales  of  the  calyx.  Thefe  fcales,  which  be- 
come coloured,  are  greatly  augmented  in  length,  fo  as  to  over- 
top the  florets,  which  are  fcarce  larger  than  thofe  of  the  fame 
flower  in  a natural  ft  ate.  The  florets  too  in  the  margin,  which 
in  the  natural  flower  are  female,  become,  by  luxuriance,  bar- 
ren : that  is,  are  deprived  of  the  piflillum  ; the  flyle,  which 
was  very  fhort,  fpreads,  and  is  of  the  length  of  the  chafly 
fcales  ; and  its  luinmits,  formerly  two  in  number,  are  meta- 
tnorphofed  into  one. 

lull  flowers  are  more  eafily  referred  to  their  refpeCfive 
genera  in  methods  founded  upon  the  calyx,  as  the  flower- 
cup  generally  remains  unaffected  by  this  higheft  degree  of  lux- 
uriance. 

PLEONASM,  a figure  in  rhetoric,  whereby  we  ufe  words 
feemingly  liipertluous,  in  order  to  expres  a thought  with  the 
greater  energy ; fuch  as,  “ I law  it  with  my  own  eyes,”  &c. 
See  OstATOKY, 

PLESCOVV,  a flown  of  Ruflia,  capital  of  a duchy  of  the 
fame  name,  with  an  archbifliop’s  fee,  and  a ftrong  cattle.  It 
is  a large  place,  and  divided  into  four  parts,  each  of  which  is 
furrounded  with  wails..  It  is  feated  on  the  river  Muldow, 
where  it  falls  into  the  lake  Plefcow,  80  miles  fouth  of  Narva, 
and  jjjo  fouth  by  weft  of  Peterfburg.  E.  Ion.  27.  52.  N.  lat. 
57-  58. 

. Pl  escow,  a duchy  in  Ruflia,  hetween  the  duchies  of  Novo- 
gorod,  Lithuania,  Livonia,  and  Ingria. 

PLESSIS-les  tours,  a royal  palace  of  France,  within  half 
a league  of  'lours.  It  was  built  by  L ouis  XI.  and  in  it  he  died 
in  the  year  14-3.  It  is  fituated  in  a plain  furrounded  by  woods, 
at  a I mall  diltance  from  the  Loire.  The  building  is  vet  hand- 
lome,  though  built  of  brick,  and  converted  to  purpofes  of  com- 
merce. 

PLETHORA,  in  medicine,  from  'rt/.rfitic  “plenitude.”  A 
plethora  is  when  the  vdl’els  are  too  much  loaded  with  fluids. 

I he  plethora  may  be  (anguine  or  ferous.  In  the  firft  there  is 
too  much  craflamcntum  in  the  blood,  in  the  latter  too  little.  In 
the  fanguine  plethora,  there  is  danger  of  a fever,  inflammation, 
apoplexy,  rupture  of  the  blood  vellels,  ohllruAed  Accretion.0, 

: in  the  ferous,  of  a dropfy,  kc.  A rarefaction  of  the  blood 
produces  all. the  cfieCts  of  a plethora  ; it  may  accompany  a 
plethora,  and  lliouid  be  diftinguifhed  therefrom.  Mr.  Brom- 
field  oblerves,  that  a fanguine  plethora  may  thus  be  known  to  be 
pretent  by  the  pulle.  An  artery  overcharged  with  blood  is  as 
incapable  of  producing  a ftrong  full  pulle,  as  one  that  contains 
a deficient  quantity  ; in  both  cab’s  there  will  be  a low  and  weak 
puife.  To  diliinguifh  rightly,  the  pulfc  mutt  not  be  felt  with 
one  or  two  lingers  on  the  carpal  artery  , but  if  three  or  four 
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fingers  cover  a confiderable  length  of  the  artery,  and  we  p refs 
hard  for  fome  time  on  it,  and  then  fuddenly  raife  all  thefe  fin- 
gers except  that  which  is  neareft  to  the  patient’s  hand,  the  in- 
flux of  the  blood,  if  there  is  a plethora,  will  be  fo  rapid  as  to 
raife  the  other  finger,  and  make  us  fenfible  of  the  fulnefs.  The 
fanguine  plethora  is  relieved  by  bleeding : the  ferous  by  pur- 
ging, diuretics,  and  fweating.  See  Medicine.’ 

PLEURA,  in  anatomy,  a thin  membrane  covering  the  in- 
ftde  of  the  thorax.  See  Anatomy. 

PLEUR1T1S.  or  Pleurisy.  See  Medicine. 
PLEURONECTES,  in  ichthyology,  a genus  belonging  to 
the  order  of  thoracici.  Both  eyes  are  on  the  fame  fide  of  the 
head  ; there  are  from  four  to  five  rays  in  the  gill- membrane  ; 
the  body  is  comprefled  ; the  one  fide  refembling  the  back,’ 
the  other  the  belly.  There  are  17  fpecies ; the  moll,  remark- 
able are, 

1.  The  lyppoglojfus,  or  holibut.  This  is  the  largeft  of  the 
genus:  fome  have  been  taken  in  our  feas  weighing  from  100  to 
300  pounds;  but  much  larger  are  found  in  thofe  of  Newfound- 
land, Greenland,  and  Iceland,  where  they  are  taken  with  a 
hook  and  line  in  very  deep  water.  They  are  part  of  the  food 
of  the  Greenlanders,  who  cut  them  into  large  flips,  and  dry 
them  in  the  fun.  They  are  common  in  the  London  markets, 
where  they  are  expofed  to  fale  cut  into  large  pieces.  They  arc 
very  coarfe  eating,  excepting  the  part  which  adheres  to  the  fide 
fins,  which  is  extremely  fat  and  delicious,  but  furfeiting.  They 
are  the  molt  voracious  of  all  flat  fifti.  There  have  been  in- 
flances  of  their  fwallow:ng  the  lead  weight  at  the  end  of  a line, 
with  which  the  feamen  were  founding  the  bottom  from  on  board 
a lliip.  The  holibut,  in  refpetl  to  its  length,  is  the  narrowed 
of  any  of  this  genus  except  the  foie.  It  is  perfe&ly  fmooth, 
and  free  from  fpines  either  above  or  below.  The  colour  of  the 
upper  part  is  dufky  ; beneath,  of  a pure  white.  We  do  not 
count  the  rays  of  the  fins  in  this  genus  ; not  only  becaufe  they 
are  fo  numerous,  but  becaufe  nature  hath  given  to  each  fpecies 
charaClers,  independent  of  thefe  rays,  fufficient  to  diftinguifh 
them  by.  Thefe  flat  fill  fwim  fidewife;  for  which  reafon 
Linnaeus  hath  ftyled  them  pleuroneflrs. 

1.  The  platijfj,  or  plait e,  are  very  common  on  moil  of  our 
coafts,  and  fometimes  taken  of  the  weight  of  15  pounds;  but 
they  feldom  reach  that  fize,  one  of  eight  or  nine  pounds  being 
reckoned  a large  fifti.  The  heft  and  largeft  are  taken  off  Rye 
on  the  coaft  of  Suftex,  and  a'tfo  oft  the  Dutch  coafts.  They 
fpawn  in  the  beginning  of  February.  They  are  very  flat,  and 
much  more  fquare  than  the  preceding.  Behind  the  left  eye  is 
a row  of  fix  tubercles,  that  reaches  to  the  commencement  of  the 
lateral  line.  The  upper  part  of  the  body  and  fins  are  of  a clear 
brown,  maiked  with  large  bright  orange-coloured  fpots  : the 
beily  is  white. 

3.  The JJtfus,  or  flounder,  inhabits  every  part  of  the  Brititli 
lea,  and  even  frequents  our  rivers  at  a great  diftance  from  the 
fait  waters  ; and  for  this  rea'on  fome  writers  cal!  it  th c puffer 
Jluvialilis.  It  never  glows  large  in  our  rivers,  hut  is  reckoned 
fweeter  than  thofe  that  live  in  the  fca.  It  is  inferior  in  fize  to 
the  plaife,  feldom  or  never  weighing  more  than  fix  pounds.  It 
may  very  eafily  be  diliinguifhed  from  the  plaife,  or  any  other 
fiflt  of  this  genus,  by  a row  of  (harp  lmall  fpines  that  furround 
its  upper  Tides,  and  are  placed  juft  at  the  junAion  of  the  fins 
with  the  body.  Another  row  marks  the  fide  line,  and  runs 
half-way  down  the  back.  The  colour  of  the  upper  part  of  the 
body  is  a pale  brown,  fometimes  marked  with  a few  ohlcure 
fpots  of  dirty  yellow  ; the  belly  is  white. 

4.  The  / mandii,  or  dab,  is  found  with  the  other  fpecies,  but 
is  lei’s  common.  It  is  in  hell  leafon  during  February’,  March, 
and  April  : they  (pawn  in  May  and  June,  and  become  flaM>y 
and  watery  the  reft  of  fummer.  They  are  fuperior  in  quality 
to  the  plaife  and  flounder,  but  far  inferior  in  fize.  It  15  gene* 
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rally  of  an  uniform  brown  colour  on  the  upper  fide,  though 
lometimes  clouded  with  a darker.  The  tcales  are  fmall  and 
rough,  which  is  a chara&er  of,  this  fpecies.  The  lateral 
line  is  extremely  incurvated  at  the  beginning,  then  goes 
quite  ftraight  to  the  tail.  The  lower  part  of  the  body  is 
white. 

5.  The  Jolea,  or  foie,  is  found  on  all  our  coafts ; but  thofe 
on  the  weftern  (bores  are  much  fuperior  in  fize  to  thofe  on  the 
north.  On  the  former  they  are  lometimes  taken  of  the  weight 
of  fix  or  feven  pounds,  but  towards  Scarborough  they  rarely 
exceed  one  pound  3 if  they  reach  two,  it  is  extremely  uncom- 
mon. They  are  ufually  taken  in  the  trawl-net : they  keep 
much  at  the  bottom,  and  feed  on  fhell-rilh.  It  is  of  a 
form  much  more  narrow  and  oblong  than  any  other  of  the 
genus.  The  irides  are  yellow  ; the  pupils  of  a bright  fapphi- 
rine  colour  : the  fcales  are  fmall,  and  very  rough  : the  upper 
part  of  the  body  is  of  a deep  brown  ; the  tip  of  one  of  the  pec- 
toral fins  black  j the  under  part  of  the  body  white  : the  lateral 
line  is  ftraight  j the  tail  rounded  at  the  end.  It  is  a filh  of  a 
very  delicate  flavour  j but  the  fmall  foies  are  in  this  refpecR 
much  fuperior  to  large  ones.  By  the  ancient  laws  of  the  Cinque 
Ports,  no  one  was  to  take  foies  from  the  tft  of  November  to 
the  15th  of  March  3 neither  was  any  body  to  filh  from  fun- 
fetting  to  fun-rifing,  that  the  filh  might  enjoy  their  night-food. 
The  chief  filhery  for  them  is  at  Brixham  in  Torbay. 

6.  The  maximus,  or  turbot,  grows  to  a very  large  fize  : Mr. 
P.ennant  has  feen  them  of  23  pounds  weight,  but  has  heard  of 
fome  that  weighed  30.  The  turbot  is  of  a remarkable  fquare 
form  : the  colour  of  the  upper  part  of  the  body  is  cinereous, 
marked  with  numbers  of  black  fpots  of  different  fizes : the 
belly  is  white  ; the  fkin  is  without  fcales,  but  greatly  wrinkled, 
and  mixed  with  fmall  Ihort  fpines,  difperfed  without  any  or- 
der. Thefe  filh  are  taken  chiefly  off  the  north  coaft  of  England, 
and  others  oftthe  Dutch  coaft.  See  Turbot  Fishery. 

PLEURS,  a town  in  France,  which  was  buried  under  a 
mountain  in  the  year  1618.  Of  this  fatal  circumftance  bilhop 
Burnet,  in  his  Travels,  p.  96.  gives  the  following  account : 
“ Having  mentioned  (fays  the  bilhop)  fome  falls  of  mountains 
in  thefe  parts  (viz.  near  the  Alps),  I cannot  pafs  by  the  ex- 
traordinary fate  of  the  town  of  Pleurs,  about  a league  from  Cha- 
vennes  to  the  north.  The  town  was  half  the  bignefs  of  Cha- 
vennes,  but  much  more  nobly  built;  for,  befides  the  great  pa- 
lace of  the  Francken,  that  coft  fome  millions,  there  were  many 
other  palaces  built  by  rich  factors  both  of  Milan  and  the  other 
parts  of  Italy,  who,  liking  the  fituation  and  air,  as  well  as  the 
freedom  of  the  government,  gave  themfelves  all  the  indulgences 
that  a vaft  wealth  could  furnifh.  By  one  of  the  palaces  that 
was  a little  diftant  from  the  town,  and  was  not  overwhelmed 
with  it,  one  may  judge  of  the  reft.  It  was  an  out  houfe  of  the 
family  of  the  Francken,  and  yet  it  may  compare  with  many 
palaces  in  Italy.  The  voluptuoufnefs  of  this  place  became  very 
crying  ; and  Madame  de  Salis  told  me  that  the  heard  her  mo- 
ther often  relate  fome  paflages  of  a Protellant  minifter’s  fermons 
that  were  preached  in  a little  church  there,  who  warned  them- 
often  of  the  terrible  judgments  of  God  which  were  hanging 
over  their  heads,  and  which  he  believed  would  fuddenly  break 
out  upon  them. 

« On  the  2 5th  of  Auguft  1628,  an  inhabitant  came  and 
told  them  to  be  gone,  for  he  faw  the  mountains  cleaving  ; but 
he  was  laughed  at  for  his  pains.  He  had  a daughter  whom  he 
perfuaded  to  leave  all  and  go  with  him  ; but  when  (he  was  fafe 
out  of  town,  Ihe  called  to.  mind  that  Ihe  had  not  locked  the 
door  of  a room  in  which  fhe  had  fome  things  of  value,  and  fo 
fhe  went  back  to  do  that,  and  was  buried  with  the  reft  3 for  at 
the  hour  of  fupper  the  hill  fell  down,  and  buried  the  town  and 
all  the  inhabitants,  to  the  number  of  2200,  lothat  not  one  per- 
fon  elcaped.  The  fall  of  the  mountains  did  fo  fill  the  channel 


of  the  river,  that  the  firft  news  thofe  of  Chavennes  had  ofitwas 
by  the  failing  of  their  river  ; for  three  or  four  hours  there  came 
not  a drop  of  water,  but  the  river  wrought  for  itfelf  a new  courfe 
and  returned  to  them.  * 

“ I could  hear  no  particular  character  of  the  man  who  cf- 
caped  (continues  the  bilhop)  3 fo  1 mull  leave  the  fecret  rea- 
fon  of  fo  Angular  a prefervation  to  the  great  difeovery,  at  the 
laft  day,  of  thofe  fteps  of  Divine  Providence  that  are  now  fo 
unaccountable.  Some  of  the  family  of  the  Francken  got  fome 
miners  to  work  under  ground,  to  find  out  the  wealth  that  wa» 
buried  in  their  houfe;  for,  befides  their  plate  and  furniture, 
there  was  a great  deal  of  calh  and  many  jewels  in  the  houfe! 
The  miners  pretended  they  could  find  nothing  ; but  they  went 
t«  their  country  of  Tyrol  and  built  fine  houfes,  and  a great 
wealth  appeared,  of  which  no  other  vifihle  account  could  be 
given  but  this,  that  they  had  found  fome  of  that  treafure. ” 

PLEXUS,  among  anatomills,  a bundle  of  fmall  vefiels  in- 
terwoven in  the  form  of  net-work  : thus  a congeries  of  vefleis 
within  the  brain  is  called  plexus  choroides,  reticularis,  or  retjfor- 
mis.  See  Anatomy.  A plexus  of  nerves  is  an  union  of  two 
or  more  nerves,  forming  a fort  of  ganglion  or  knot. 

PLICA  polonica,  or  plaited  hair,  in  which  the  roots  be- 
come fiefiiy,  and  yield  a great  difcharge,  is  a difeafe  peculiar  to 
Poland  ; whence  the  name.  Mr.  Coxe,  who  gives  a Ihort  ac- 
count of  it,  attempts  likewife  to  give  the  phyfical  caufes  of  it. 
Many  caufes  of  this  kind,  he  tells  us,  have  been  fuppofed  to  con- 
cur in  rendering  the  plica  more  frequent  in  thofe  regions  than 
in  other  parts.  It  would  be  an  endlefs  work  to  enumerate  the- 
various  conje&ures  with  which  each  perl'on  has  lupported  his 
favourite  hypothefis.  The  moft  probable  are  thofe  afligned  by 
Dr.  Vicat  : The  firft  caufe  is  the  nature  of  the  Polifh  air, 
which  is  rendered  infalubrious  by  numerous  woods  and  mo- 
rafles,  and  occafionally  derives  an  uncommon  keennels  even  in 
the  midft  of  fummer  from  the  pofition  of  the  Carpathian  moun- 
tains; for  the  louthern  and  fouth-eafterly  winds,  which  ufu- 
ally convey  warmth  in  other  regions,  are  in  this  chilled  in  their 
ppftage  over  their  fnowy  fummits.  The  fecond  is,  unwhoie- 
fome  water ; for,  although  Poland  is  not  deficient  in  good 
lprings,  yet  the  common  people  ufually  drink  that  which  is 
nearelt  at  hand,  taken  indiferiminately  from  rivers,  lakes,  and 
even  ftagnant  pools.  The  third  caufe  is  the  grots  inattention 
of  the  natives  to  cleanlinefs  ; for  experience  lhows,  that  thofe 
who  are  not  negligent  in  their  perfons  and  habitations,  are  lefs- 
liable  to  be  affliifted  with  the  plica  than  others  who  are  deficient 
in  that  particular.  Thus,  perfons  of  higher  rank  are  lefs  fub- 
je£l  to  this  diforder  than  thofe  of  inferior  ftations  j the  inhabit- 
ants of  large  towns  than  thofe  of  fmall  villages  3 the  free  pea- 
fants  than  thofe  in  an  abfolute  ftate  of  vaflalage;  the  natives  of 
Poland  Proper  than  thofe  of  Lithuania.  Whatever  we  may 
determine  as  to  the  pollibility  that  all  or  any  of  thefe  caufes, 
by  themfelves,  or  in  conjunction  with  others,  originally  pro- 
duced the  diforder  ; we  may  venture  to  alTert,  that  they  all,  and 
particularly  the  laft,  atfift  its  propagation,  inflame  its  fymp- 
tom3,  and  protract  its  cure.  In  a word,  the  plica  polonica  ap- 
pears to  be  a contagious  diftemper  ; which,  like  the  leprofy, 
(till  prevails  among  a people  ignorant  in  medicine,  and  in- 
attentive to  check  its  progrefs,  but  is  rarely  known  in  thofe 
countries  where  proper  precautions  are  taken  to  prevent  its 
fpreading.  , 

PLIMPTON,  a town  of  Devonfhire,  with  a very  good 
market  on  Saturdays.  It  is  feated  on  a branch  of  the  river 
Plime,  and  had  once  a caftle,  now  in  ruins.  It  fends  two 
members  to  parliament  3 is  feven  miles  eaft  of  Plymouth, 
and  218  weft  by  fouth  of  London.  W.  Ion.  4.  o.  N.  lat. 
50.  22. 

PLINIA,  in  botany  j a genus  of  plants  of  the  polyandria 
monogynia  clals,  deferibed  by  Flumier  and  Linnaeus.  The 
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empalement  is  divided  ipto  five  fegments  ; the  flower  confifts 
of  five  petals;  the  ftamina  are  numerous  filaments,  flender, 
and  as  long  as  the  flower  ; the  ..anther®  are  I'mall,  and  (0  is  the 
germen  of  the  piftil  ; the  ftyle  is  Tubulated,  and  of  the  length  of 
the  ftamina  ; the  ftigma  is  Ample;  the  fruit  is  a large  globofe 
berry,  of  a ftriatedor  lulcated  furface,  containing  only  one  cell, 
in  which  is  a very  large,  finooth,  and  globule  leed.  There  is 
only  one  fpecies 

PLINTH,  o RLE,  or  Orlo , in  architecture,  a flat  fquare 
member,  in  the  form  of  a brick.  It  is  ufed  as  the  foundation 
of  columns,  being  that  flat  fquare  table  under  the  moulding  of 
the  bale  and  pedeftal  at  the  bottom  of  the  whole  order.  It  teems 
to  have  been  originally  intended  to  keep  the  bottom  of  the  ori- 
ginal wooden  pillars  from  rotting.  Vitruvius  alio  calls  the  Tui- 
can  abacus  plntb.  See  Architecture. 

Plinth  of  a Statue,  ike.  is  a bale,  either  flat,  round,  or 
fquare,  that  ferves  to  fupport  it. 

Plinth  of  a Wall,  denotes  two  or  three  rows  of  bricks  ad- 
vancing out  from  a wall ; or,  in  general,  any  flat  high  mould- 
ing, that  ferves  in  a front  wall  to  mark  the  floors,  to  luftain  the 
caves  of  a wall,  or  the  larmier  of  a chimney. 

PLINY  the  Elder,  or  Ccecilius  Plinius  Secundus,  one  of  the 
molt  learned  men  of  ancient  Rome,  was  defeended  from  an  il- 
luftrious  family,  and  born  at  Verona.  He  bore  arms  in  a dif- 
tinguifhed  port;  was  one  of  the  college  of  augurs;  became 
intendant  of  Spain  ; and  was  employed  in  feveral  important 
affairs  by  Vefpafian  and  Titus,  who  honoured  him  with  their 
efteem.  The  eruption  of  Mount  Veluvius,  which  happened  in 
the  year  79,  proved  fatal  to  him.  His  nephew,  Pliny  the 
Younger,  relates  the  circumftances  of  that  dreadful  eruption, 
and  the  death  of  his  uncle,  in  a letter  to  Tacitus.  Pliny  the 
Elder  wrote  a Natural  Hiltory  in  37  book0,  which  is  flill  ex- 
tant, and  has  had  many  editions  ; the  molt  efteemed  of  which 
is  that  of  Father  Hardouin,  printed  at  Paris  in  1723,  in  two 
volumes  folio. 

Pliny  the  Younger , nephew  of  the  former,  was  born  in  the 
9th  year  of  Nero,  and  62d  of  Chrift,  at  Novocomum,  a town 
upon  the  lake  Larius,  near  which  he  had  feveral  beautiful  vil- 
las. Caecilius  was  the  name  of  his  father,  and  Plinius  Secundus 
that  of  his  mother's  brother,  who  adopted  him.  He  brought 
into  the  world  with  him  fine  parts  and  an  elegant  talle,  which 
he  did  not  fail  to  cultivate  early  ; for,  as  he  tells  us  himfelf,  he 
wrote  a Greek  tragedy  at  14  years  of  age.  He  loft  his  father  when 
he  was  young  ; and  had  the  famous  Virginius  for  his  tutor  or 
guardian,  whom  he  has  fet  in  a glorious  light.  He  frequented 
the  fchools  of  the  rhetoricians,  and  heard  Quintilian  ; for 
whom  he  ever  after  entertained  fo  high  an. efteem,  that  he  be- 
llowed a confiderable  portion  upon  his  daughter  at  her  mar- 
riage. He  was  in  his  1 8th  year  when  his  uncle  died  ; and  it 
was  then  that  he  began  to  plead  in  the  forum,  which  was  the 
ufual  road  to  dignities.  About  a year  after  he  aflumed  the 
military  character,  and  went  into  Syria  with  the  commitfion  of 
tribune  : but  this  did  not  luit  his  tafte  any  more  than  it  had 
done  Tully’s  ; and  therefore  we  find  him  returning  after  a cam- 
paign or  two.  He  tells  us  that  in  his  paflage  homewards  he 
was  detained  by  contrary  winds  at  the  itland  Icaria,  and  how 
he  employed  himfelf  in  making  verfes  : he  enlarges  in  the 
fame  place  upon  his  poetical  exercitations  : yet  poetry  was  not 
the  fhining  part  of  his  charaiter,  any  more  than  it  had  been  of 
Tally’s. 

Upon  his  return  from  Syria  he  married  a wife,  and  fettled  at 
Rome  : it  was  in  the  reign  of  Domitian.  During  this  moft 
perilous  time  he  continued  to  plead  in  the  forum,  where  he 
was  diftinguifhed  not  more  by  his  uncommon  abilities  and  elo- 
quence, than  by  his  great  relolution  and  courage,  which  enabled 

jm  to  fpeak  boldly  when  fcarcely  one  elfe  durft  fpeak  at  all, 
Un  thefe  accounts  he  was  often  finglcdout  by  the  fenate  to  dc* 
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fend  the  plundered  provinces  ngainft  their  oppreffive  governors, 
and  to  manage  other  caules  of  a like  important  and  dangerous 
nature.  One  of  thefe  was  for  the  province  of  Boetica,  in  their 
profecution  of  Basbius  Mafia;  in  which  he  acquired  fo  general 
an  applaufe,  that  the  emperor  Nerva,  then  a private  man,  and 
in  bamfliment  at  Tarentum,  wrote  to  him  a letter,  in  which  he 
congratulated  not  only  Puny,  but  the  age  which  had  produced 
an  example  fo  much  in  the  fpirit  of  the  ancients.  Pliny  relates 
this  affair  in  a letter  to  Cornelius  Tacitus;  and  he  was  fo 
pleafed  with  it  himfelf,  that  he  could  not  help  entreating  this 
friend  to  record  it  in  his  hiftory.  He  entreats  him,  however, 
with  infinitely  more  modefty  than  Tally  had  entreated  Lucceius 
upon  the  fame  occafion  : and  though  he  might  imitate  Cicero 
in  the  requeft,  as  he  profelfes  to  have  contlantly  let  that  great 
man  before  him  for  a model,  yet  he  took  care  riot  to  tranlgrefs 
the  bounds  of  decency  in  his  manner  of  making  it.  He  obtained 
the  offices  of  queftor  and  tribune,  and  luckily  went  unhurt 
through  the  reign  of  Domitian  : there  is,  however,  reafon  to 
fuppofe,  if  that  emperor  had  not  died  juft  as  he  did,  that  Pliny 
would  have  fhared  the  fate  of  many  other  great  men  ; for  he 
tells  us  himfelf,  that  his  name  was  afterwards  found  in  Domi- 
tian’s  tablets,  among  the  number  of  thofe  who  were  deftined  to 
deltruftion. 

He  loft  his  wife  in  the  beginning  of  Nerva’s  reign,  and  foon 
after  married  his  beloved  Calphurnia,  of  whom  we  read  fo 
much  in  his  Epiftles.  He  had  not,  however,  any  children  by 
any  of  his  wives  : and  hence  we  find  him  thanking  Trajan  for 
the  jus  trium  hberorum,  which  he  aftewards  obtained  of 
that  emperor  for  his  friend  Suetonius  Tranquillus.  He  hints 
alfo,  in  his  letter  of  thanks  to  Trajan,  that  he  had  been  twice 
married  in  the  reign  of  Domitian.  He  was  promoted  to  the 
confulate  by  Trajan  in  the  year  100,  when  he  was  38  years  of 
age  ; and  in  this  office  pronounced  that  famous  panegyric, 
which  has  ever  fince  been  admired  as  well  for  the  copioufnefs 
of  the  topics  as  the  elegance  of  addrefs.  Then  he  was  eleCted 
augur,  and  afterwards  made  proconful  of  Blthynia ; whence  he 
wrote  to  Trajan  that  curious  letter  concerning  the  primitive 
Cbriftians  ; which,  with  Trajan’s  refeript,  is  happily  extant 
among  his  Epiftles.  Pliny’s  letter,  as  Mr.  Melmoth  obferves 
in  a note  upon  the  paflage,  is  efteemed  as  almoft  the  only  ge- 
nuine monument  of  ecclefiaftical  antiquity  relating  to  the 
times  immediately  fucceeding  the  apoftles,  it  being  written  at 
moft  not  above  40  years  after  the  death  of  St.  Paul.  It  was 
preferved  by  the  Chriflians  themfelves,  as  a clear  and  unfufpi- 
cious  evidence  of  the  purity  of  their  doctrines,  and  is  frequently 
appealed  to  by  the  early  writers  of  the  church  againft  the  ca- 
lumnies of  their  adverfaries.  It  is  not  known  what  became  of 
Pliny  after  his  return  from  Bithynia  ; whether  he  lived  at 
Rome,  or  what  time  he  fpent  at  his  country-houfes.  Anti- 
quity is  alio  filent  as  to  the  time  of  his  death  : but  it  is  conjec- 
tured that  he  died  either  a little  before  or  foon  after  that  excellent 
prince,  his  admired  Trajan  ; that  is,  about  the  year  of  Chrift 
1 16. 

Pliny  was  one  of  the  greateft  wits,  and  one  of  the  worthieft 
men  among  the  ancients.  He  had  tine  parts,  which  he  culti- 
vated to  the  utmoft  ; and  he  accomplifhed  himfelf  with  all  the 
various  kinds  of  knowledge  which  could  ferve  to  make  him 
either  ufetul  or  agreeable.  He  wrote  and  publillied  a great 
number  of  things  5 but  nothing  has  efcaped  the  wreck  of  time 
except  the  books  of  Letters,  and  the  panegyric  upon  Trajan. 
This  has  ever  been  confidered  as  a mafter-piece  : and  if  he  has,, 
as  dome  think,  almoft  exhaulled  all  the  ideas  of  perfection  in  a 
prince,  and  gone  perhaps  a little  beyond  the  truth,  yet  it  is  al- 
lowed that  no  panegyrift  was  ever  pofl'efled  of  a finer  fubjeCt, 
and  on  which  he  might  better  indulge  in  all  the  flow  of  eloquence 
without  incurring  the  fufpicion  of  flattery  and  lies.  His  let- 
ters lcem  to  hav>  been  intended  for  the  public;  and  in  them 
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lie  mar  Vie  eonfidered  as  writing  his  own  memoirs.  Every 
epiltle  is  a kind  of  hiftorical  fketch,  wherein  we  have  a view  of 
him  in  fome  ftriking  attitude,  either  of  aritive  or  contemplative 
life.  In  them  are  preferved  anecdotes  of  many  eminent  per- 
fons,  whofe  works  are  come  down  to  us,  as  Suetonius,  Silius 
Italicus,  Martial,  Tacitus,  and  Quintilian ; and  of  curious 
things,  which  throw  great  light  upon  the  hiftory  of  thofe 
times.  They  are  written  with  great  politenefs  and  fpirit ; and 
if  they  abound  too  much  in  turn  and  metaphor,  we  mull  im- 
pute it  to  that  degeneracy , of  talle  which  was  then  accompany- 
ing the  degenerate  manners  of  Rome.  Pliny,  however,  feems 
to  have  preferved  himfelf  in  this  latter  refpeil  from  the  general 
contagion  : whatever  the  manners  of  the  Romans  were,  his 
were  pure  and  incorrupt.  His  writings  breathe  a fpirit  of 
tranfcendent  good  nets  and  humanity;  his  only  imperfection  is, 
he  was  too  defirous  that  the  public  and  pbfterity  fbould  know 
how  humane  and  good  he  was.  We  have  two  elegant  Englifh 
tranflations  of  his  Epiftles  j the  one  by  Mr.  Mcl moth,  and  the 
other  by  lord  Orrery. 

P LOG  AM  A,  in  botany  ; e genus  of  the  monogynia  order, 
belonging  to  the  pentandria  clafs  of  plants.  The  calyx  is 
» quinquedentute  ; the  fruit  a berry  and  trilocular,  with  folitary 
feeds.  Of  this  there  is  only  one  lpecies,  viz.  th e pendula,  a na- 
tive of  the  Canaries. 

PLOCE.  See  Oratory. 

PLOCKSKO,  a town  of  Poland,  and  capital  of  a palatinate 
of  the  fame  name,  with  a caflle  and  a bithop’s  fee.  The  churches 
are  very  magnificent  ; and  it  is  built  upon  a bill,  whence  there 
is  a fine  profpeft  every  way,  near  the  river  Vittula-  It  is  25 
miles  fouth-eali  ofUladillaw,  and  65  weft  of  Warfaw.  E.  Ion. 
19  29.  N.  lat.  52.  46. 

Plocksko,  a palatinate  of  Poland,  bounded  on  the  north 
by  Regal  Pruifia,  on  the  eaft  by  the  palatinate  of  Mazovia,  on 
thefouth  by  the  Viftula,  and  on  the  weft  by  the  palatinate 
of  Inovladiflaw.  The  capital  town  is  of  the  fame  name. 

PLOEN  is  a town  of  Germany,  in  the  circle  of  Lower  Sax- 
ony, and  capital  of  Holltein.  It  (lands  on  the  banks  of  a lake 
of  the  .fame  name,  and  gave  title  to  a duke,  till  by  the  death  of 
the  laft  duke  Charles  without  male  ilTue  it  efeheated  to  the  king 
of  Denmark  iri  176  . The  ducal  palace,  riling  in  the  midft  of 
the  town,  on  an  elevated  (pot  of  ground,  and  overlooking  the 
lake,  is  a very  pifturefque  objeft.  The  town  ftands  22  miles 
north-weft  of  Lubeck,  and  10  fouth-eaft  of  Kiell.  E.  Ion. 
10.  30.  N.  lat.  54.  if. 

PLOMO,  in  metallurgy,  is  a name  given  by  the  Spaniards, 
■who  have  the  care  of  the  lilver-mines,  to  the  filver  ore,  when 
found  adhering  to  the  furface  of  ltones,  and  when  it  in- 
crufts their  cracks  and  cavities  like  (mail  and  loofe  grains  of 
gun-powder.  Though  thefe  grains  be  few  in  number,  and  the 
reft  of  the  (tone  have  no  filver  in  it,  yet  they  are  always  very 
happy  when  they  find  it,  as  it  is  a certain  token  that  there  is  a 
rich  vein  fomewhere  in  the  neighbourhood.  And  if  in  digging 
forwards  they  ftill  meet  with  thefe  grains,  or  the  plomo  in 
greater  quantity,  it  is  a certain  fign  th^t  they  are  getting  more 
a id  more  near  the  good  vein. 

PLOT,  (Dr.  Robert),  a learned  antiquarian  and  philofo- 
pher,  was  born  at  Sutton-barn  in  theparifli  of  Borden  in  Kent, 
in  the  year  1641,  and  ftndied  in  Magdaten-hall,  and  afterwards 
in  Univerfity-college,  Oxford.  In  1682  he  was  eleCfed  lecretary 
of  the  Royal  Society,  and  publifhed  the  Philofophical  Trans- 
actions from  No.  143  to  No.  166  inclutive.  The  next  • ear 
Jilias  Afhmole,  Efq.  appointed  him  rirft  keeper  o*  his  muleum, 
and  about  the  fame  time  the  vice-chancellor  nominated  him  firtt 
- profeffor  of  chemiftry  in  the  univertity  of  Oxford,  fn  1687 
he  was  made  fecretary  to  the  earl  marfhal,  and  the  following 
Year  received  the  title  of  h'floriograpber  to  king  James  II.  In 
1690  he  refigned  his  profellbrlhip  of  chemiftry,  and  likewife 


his  place  of  keeper  of  the  mufeum,  to  which  he  prefented  1 
very  large  collection  of  natural  curiofities  ; which  were  thofe 
he  had  delcribed  in  his  Hiftories  of  Oxfordfhire  and  Staffordshire ; 
the  former  publithed  at  Oxford  in  1677,  ^‘°>  a,ul  reprinted 
with  additions  and  corrections  in  1 70 ^ ; and  the  latter  was 
printed  in  the  fame  fize  in  1686.  I11  January  1694-5,  Henry 

Howard,  earl  marfhal,  nominated  him  Mowbray-herald  extra- 
ordinary; two  days  after  which  he  was  conftituted  regifter  of 
the  court  of  honour  ; and  on  the  30th  of  April,  1696,  he  died 
of  the  ftone  at  his  houfe  in  Borden 

As  Dr.  Plot  delighted  in  natural  hiftory,  the  above  works 
were  defigned  as  elfays  towards  a Natural  Hiftory  of  England; 
and  he  had  aCtually  formed  a delign  of  travelling  through  Eng- 
land and  Wales  for  that  purpofe.  He  accordingly  drew  up  a 
plan  of  his  fcheme  in  a letter  to  thedearned  bifliop  Fell  ; whirl* 
is  inferted  at  the  end  of  the  Second  volume  of  Lctar.d's"  Itine- 
rary, of  the  edition  of  1744.  Amongft  feveral  MSS.  which  he 
left  behind  him  were  large  materials  for  the  ‘ • Natural  hiftory 
of  Kent,  MiddleSex,  and  the  city  of  London.”  Btfidcs  the 
above  works,  he  publifhed  Dc  origin c fontium  tentnmen  pbiIo,ra- 
phi  cum,  8vo,  and  nine  papers  in  the  Philofophical  TranfaHions. 

Plot,  in  dramatic  poetry,  is  fometimes  ufed  for  the  fable  of 
a tragedy  or  comedy  ; but  more  properly  for  the  knot'or  in- 
trigue which  makes  the  emb arras  of  any  piece.  See  Poetry. 

Plot,  in  Surveying,  the  plan  or  draught  of  any  field,  (arm, 
or  manor,  ‘Surveyed  with  an  instrument,  and  laid  down  in  the 
proper  figure  and  diinenfions. 

PLOTINUS,  a Platonic  philofopher  in  the  third  century. 
He  was  born  at  Lycopolis,  a-city  of  Egypt,  in  204  ; and  began 
very  early  to  thovv  a great  Angularity  both  in  his  talle  and  man- 
ners : for,  at  eight  years  of  age,  when  he  went  to  fchool,  he  ufed 
to  run  to  his  nurfe,  and  uncover  her  bread  to  fuck  ; and  would 
have  continued  that  practice  longer,  if  he  had  not  been  dilcou- 
raged  by  her.  At  28  years  of  age  he  had  a ftrong  defire  to 
fludy  philofophy,  on  which  occafion  he  was  recommended  to 
the  moll  famous  profeflors  of  Alexandria.  He  was  not  fatisfied 
with  their  lectures  ; but  upon  hearing  thofe  of  Ammonius,  he 
con  felled  that  this  was  the  man  he  wanted.  He  ftudied  for  11 
years  under  that  excellent  mafter,  and  then  went  to  hear  the 
Petfian  and  Indian  philofophers  : for  in  243,  when  the  emperor 
Gordianus  intended  to  wage  war  againft  the  Perfians,  he  fol- 
lowed the  Roman  army,  but  probably  repented  of  it ; for 
it  was  with  difficulty  he  could  fave  his  life  by  flight,  after 
the  emperor  had  been  (lain.  He  was  then  39;  and  the  year 
following  he  went  to  Rome,  and  read  philofophical  leClures  in 
that  city  ; but  avoided  following  the  example  of  Erennius  and 
Origen,  his  fellow  pupils,  who  having  promifed  with  him  not  to 
reveal  fome  hidden  and  excellent doftrines  they  had  rcceivedfrom 
Ammonius,  had  neverthelefs  forfeited  their  word.  Plotinus 
continued  ten  years  in  Rome,  without  writing  any  thing;  -but 
in  his  50th  year,  Porphyry  became  his  fcholar  ; who,  being  of 
an  exquifitely  fine  genius,  was  not  fatisfied  with  fuperficial  an- 
fwers,  but  required  to  have  all  difficulties  thoroughly  explained  ; 
and  therefore  Plotinus,  to  treat  things  with  greater  accuracy, 
was  obliged  to  write  more  books.  He  had  before  written  21 
books,  and  during  the  fix  years  of  Porphyry’s  ftay  with  him  he 
wrote  24,  and  9 after  Porphyry's  leaving  Rome : in  all  74.  The 
Romans  had  a high  veneration  for  him;  and  he  palled  fora 
man  of  Inch  judgment  and  virtue,  that  many  perfons  of  both 
(exes,  when  they  found  themfelves  dying,  intruded  him,  as  a 
kind  of  guardian  angel,  with  the  care  of  their  eftates  and  chil- 
dren. Pie  was  the  arbiter  of  numberlefs  law-fuits ; and  eor- 
tlantly  behaved  with  fuch  humanity  and  rectitude  of  mind, 
that  he  did  not  create  himfelf  one  enemy  during  the  26  years 
he  refided  in  Rome.  He,  however,  did  not  meet  with  the  farce 
juflice  from  all  of  his  own  profellion  ; for  Olympias,  a philofi- 
pher  of  Alexandria,  being  envious  of  his  glory,  ufed  his  utmoft 
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endeavours,  though  in  vain,  to  ruin  him.  The  emperor  Gallienus, 
and  theemprefs  Salonina,  had  a very  high  regard  for  him  ; and, 
had  it  not  been  for  the  oppofition  of  fome  jealous  courtiers, 
they  would  have  had  the  city  of  Campania  rebuilt,  and  given 
to  him  with  the  territory  belonging  to  it,  to  eftablifh  a colony 
of  philofophers,  and  to  have  it  governed  by  the  ideal  laws  of 
Plato’s  commonwealth.  He  laboured  under  various  diforders 
during  the  laft  year  of  his  life,  which  obliged  him  to  leave 
Rome  ; when  he  was  carried  to  Campania  to  the  heirs  of  one 
of  his  friends,  who  furnilhed  him  with  every  thing  neceflary  ; 
and  he  died  there  in  the  year  270,  at  the  age  of  66,  and  in  the 
nobleft  manner  that  a heathen  philofopher  could  do,  thefe  be- 
ing his  words  as  he  breathed  his  laft  : “ I am  labouring  with  all 
my  might  to  return  the  divine  part  of  me  to  that  Divine  Whole 
which  fills  the  univerfe.” 

We  have  already  remarked  that  the  ideas  of  Plotinus  were 
fingular  and  extraordinary  5 and  we  (hall  now  (how  that  they 
were  fo.  He  was  afhamed  of  being  lodged  in  a body,  for  which 
reafon  he  did  not  care  to  tell  the  place  of  his  birth  or  family. 
The  contempt  he  had  for  all  earthly  things,  was  the  reafon  why 
he  would  not  permit  his  picture  to  be  drawn  : and  when  his 
difciple  Amelius  was  urgent  with  him  upon  this  head,  “ Is  it 
not  enough  (faid  he)  to  drag  after  us,  whitherfoever  we  go, 
that  image  in  which  nature  has  {hut  us  up  ? Do  you  think  that 
we  fhould  likewife  tranfmit  to  future  ages  an  image  of  that 
image,  as  a fight  worthy  of  their  attention  ?”  From  the  fame 
principle,  he  refufed  to  attend  to  his  health ; for  he  never  made 
ufe  of  prefervatives  or  baths,  and  did  not  even  eat  the  flefh  of 
tame  animals.  He  ate  but  little,  and  abltained  very  often  from 
bread  ; which,  joined  to  his  intenfe  meditation,  kept  him  very 
much  from  Deeping.  In  fhort,  he  thought  the  body  altogether 
below  his  notice  ; and  had  fo  little  refpedl  for  it,  that  he  con- 
fidered  it  as  a prifon,  from  which  it  would  be  his  fupreme  hap- 
pinefs  to  be  freed.  When  Amelius,  after  his  death,  inquired 
of  the  oracle  of  Apollo  about  the  ftate  of  his  foul,  he  was  told, 
“ that  it  was  gone  to  the  affembly  of  the  bleffed,  where  charity, 
joy,  and  a love  of  the  union  with  God  prevail  and  the  reafon 
given  for  it,  as  related  by  Porphyry,  is,  “ that  Plotinus  had  been 
peaceable,  gracious,  and  vigilant  ; that  he  had  perpetually  ele- 
vated his  fpotlefs  foul  to  God  ; that  he  had  loved  God  with  his 
whole  heart ; that  he  had  difengaged  himfelf,  to  the  utmoft  of 
his  abilities,  from  this  wretched  life ; that,  elevating  himfelf 
with  all  the  powers  of  his  foul,  and  by  the  feveral  gradations 
taught  by  Plato,  towards  that  Supreme  Being  yrhich  fills  the 
univerfe,  he  had  been  enlightened  by  him  ; had  enjoyed  the  vi- 
fion  of  him  without  the  help  or  iriterpofition  of  ideas;  had,  in 
fhort,  been  often  united  to  him.’’  This  is  the  account  of  Por- 
phyry, who  tells  us  alfo,  that  he  himfelf  had  once  been  favoured 
with  the  vifion.  To  this  account,  however,  we  need  fcarcely 
add,  that  little  credit  is  due  : it  agrees  pretty  much  with  mo- 
dern enthufialm  and  the  reveries  of  Behmenifts.  Plotinus  had 
alfo  his  familiar  fpirit,  as  well  as  Socrates ; but  according  to  Por- 
phyry, it  was  not  one  of  thofe  called  devious , but  of  the  order 
of  thofe  who  are  called  gods  ; fo  that  he  was  under  the  protec- 
tion of  a genius  fuperior  to  that  of  other  men.  The  fuperiority 
of  his  genius  puffed  him  up  not  a little  : for,  when  Amelius 
defired  him  to  (hare  in  the  facritices,  which  he  ufed  to  offer  up 
on  folemn  feftivals,  * It  is  their  bufinefs  (replied  Plotinus)  to 
‘come  to  me,  not  mine  to  go  to  them  “which  lofty  anlwer 
(fays  Porphyry)  no  one  could  guefs  the  reafon  of,  or  dared  to 
afk.’ 

Porphyry  put  the  74  books  of  Plotinus  in  order,  and  divided 
them  into  fix  enneases.  The  greater  part  of.  them  turn  on  the 
moft  high  flown  ideas  in  nietaphyfics  ; and  this  philofopher 
feemsin  certain  points  not  to  differ  much  from  Spinoza.  He 
wrote  two  books  to  prove,  that  “ all  being  is  one  and  the 
fame  which  is  the  very  dotlrinc  of  Spinoza.  He  inquires, 
Vol.  VIII. 


in  another  book,  u Whether  there  are  many  fouls,  or  only 
one  ?’’  His  manner  of  competing  partook  of  the  Angularity  of 
his  nature  : he  never  read  over  his  compofitions  after  he  had 
written  them  ; he  wrote  a bad  hand,  and  was  not  exact  in  his 
orthography  : he  flood  in  need,  therefore,  of  a faithful  friend 
to  revife  and  correct  his  writings ; and  he  chofe  Porphyry  for 
this  purpofe  before  Amelius,  who  had,  however,  been  his  difci- 
ple 24  years,  and  was  very  much  efteemed  by  him.  Some  have 
accufed  Plotinus  of  plagiarifm,  with  regard  to  Numenius;  a 
flander  which  Amelius  refuted.  Longinus  was  once  much 
prejudiced  againft  eur  great  philofopher,  and  wrote  againft  his 
Treatife  of  Ideas,  and  againft  Porphyry’s  anfwer  in  defence  of 
that  treatife.  He  afterwards  conceived  a high  efteem  for  him  ; 
fought  induftrioufly  for  all  his  books  ; and,  in  order  to  have 
them  very  correct,  defired  Porphyry  to  lend  him  his  copy  ; but 
at  the  fame  time  wrote  to  him  in  the  following  manner  : “ I 
always  obferved  to  you,  when  we  were  together,  when  we  were  at 
a diftance  from  one  another,  as  well  as  when  you  lived  at  Tyre, 
that  I did  not  comprehend  many  of  the  fubje&s  treated  of  by 
Plotinus  ; but  that  I was  extremely  fond  of  his  manner  of 
writing,  the  variety  of  his  knowledge,  and  the  order  and  difpo- 
fition  of  his  queftions,  which  are  altogether  philofophical.” 

“ This  fingle  paflage  (fays  Bale)  {hows  the  exalted  genius,  the 
exquifite  difeernment,  and  judicious  penetration  of  Longinus. 

It  cannot  be  denied,  that  moft  fubjebts  which  this  philofopher 
examines  are  incomprehenfible  ; neverthelefs,  we  difeover  in  his 
works,  a very  elevated,  fruitful,  and  capacious  genius,  and  a 
clofe  way  of  rcafoning.  Had  Longinus  been  an  injudicious 
critic,  had  he  not  poflfefled  an  exalted  and  beautiful  genius,  he 
would  not  have  been  fo  fenfible  of  Plotinus’s  obfeurity  : for  no 
perfons  complain  lefs  of  the  obfeurity  of  a book,  than  thofe 
whofe  thoughts  are  confufed  and  underftanding  is  fhallow.” 
Marfilius  Ficinus,  at  the  requeftof  Cofmo  de  Med'cis,  made  a 
Latin  verfion  of  the  works  of  Plotinus,  with  a fummary  and 
analyfis  of  each  book  ; which  was  printed  at  Bafil,  firft  by  itfelf, 
in  1559,  and  afterwards  with  the  Greek  in  1580,  folio.  His 
Life  was  written  by  Porphyry,  the  moft  illuftrious  of  his  difciples. 

PLOTUS,  or  darter,  in  ornithology,  a genus  of  birds  be- 
longing to  the  order  palmipedes.  The  bill  is  long  and  fharp- 
pointed  ; the  noftrils  are  merely  a long  flit  placed  near  the  bafe  ; 
the  face  and  chin  are  bare  of  feathers  ; the  neck  is  very  long  ; 
and  the  legs  are  fhort.  They  have  four  toes  webbed  together. 
There  are  three  fpecies  of  this  genus,  and  three  varieties  of  the 
fecond  of  thefe. 

1 . The  plotus  anbinga,  or  white-bellied  darter,  is  not  quite 

fo  big  as  a mallard  ; but  its  length  from  the  point  of  the  bill  to 
the  end  of  the  tail  is  10  inches.  The  bill,  which  is  three  inches 
long,  is  ftraight  and  pointed  : the  colour  is  greyifh,  with  a 
yellowifh  bafe : the  irides  are  of  a gold  colour : the  head  is 
fmall  ; the  neck  long  and  flender : the  upper  part  of  the  back 
and  fcapulars  are  of  a dufky  black  colour ; the  middle  of  the 
feathers  are  daflied  with  white : the  lower  part  of  the  back, 

&c.  are  of  a fine  black  colour  : the  under  parts  from  the  breafts 
are  filvery  white  : the  fmaller  wing  coyerts,  and  thofe  in  the 
middle,  are  dufky  black ; the  larger  ones  are  fpotted  with 
white,  and  the  outer  ones  are  plain  black  : the  tail  feathers  are 
12  in  number,  broad,  long,  and  glofly  black  : the  legs  and  toes 
are  of  a yellowifh  grey.  This  fpecies  is  an  inhabitant  of  Brafil, 
and  is  exceedingly  expert  and  cunning  in  catching  fifh.  L'ke 
the  corvorant,  it  builds  nefls  on  trees,  and  roods  in  them  at 
night.  It  is  fcarcely  ever  fecn  on  the  grbund,  being  always  on 
the  higheft.  branches  of  trees  on  the  water,  or  fuch  as  grow  in 
the  moifl  lavannas  or  river  (ides.  When  at  reft,  it  generally 
fits  with  the  neck  drawn  in  between  the  lhoulders  like  the  heron. 
The  ilefli  is  in  general  very  fat  ; but  has  an  oily,  rank  anddif- 
agrecable  tafte  like  that  of  a gull. 

2.  The  anhvga  of  Cayenne,  or  black-bcllied  anhipga,  is  as 
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large  as  a common  cluck,  with  a very  long  neck,  and  a long 
lharp-pointed  Straight  bill.  The  upper  part  of  the  bill  is  of  a 
pale  blue,  and  the  lower  is  reddilh  : the  eyes  are  very  piercing  : 
the  head,  neck,  and  upper  part  of  the  breatl  are  light  brown  : 
both  (ides  of  the  head,  and  the  upper  part  of  the  neck,  are 
marked  with  abroad  white  line:  the  back,  fcapulars,  and 
wing  coverts,  are  marked  with  black  and  white  (tripes  length- 
wife  in  equal  portions  : the  quill  feathers,  the  belly,,  thighs,  and 
tail,  are  of  a deep  black  colour  : the  tail  is  very  long  and  (len- 
der : the  legs  and  feet  are  of  a pale  green  colour;  and  the. four 
tots,  like  thole  of  the  corvorant,  are  united  by  webs.  This 
Ipecies  is  found  in  the  illands  of  Ceylon  and  Java,  They  ge- 
nerally fit  on  the  fhrubs  that  hang  over  the  v.'ater  ; and,  when 
they  (hoot  ont  their  long  llender  necks,  are  often  taken  for 
i'erpents  at  firft  fight. 

Mr.  Latham  deferibes  three  varieties  of  this  fpecies,  which 
are  ail  equal  in  fize  to  the  common  birds  of  the  fpecies.  The 
firft  and  the  l’econd  variety,  which  laid  Mr.  L,atham  calls  the 
black  darter,  inhabit  Cayenne;  the  third,  or  rufous  jdarter, 
inhabits  Africa^  particularly  Senegal,  where  it  is  called  bandar. 

3.  The  Surinam  darter  is  ahout  13  inches  long,  being  about 
the  fize  of  a teal.  The  bill  is  of  a- pale  colour,  and  about  i-| 
inch  in  length  : the  irides  are  red  :•  the  crown  of  the  head  is 
black,  and  the  feathers  behind  form  a fort  of  creft  : the  neck, 
as  in  the  other  fpecies,  is  long  and  (lender  ■:  the  cheeks  are-  of 
a bright  bay  colour  : from  the  corner  of, each  eye  there  comes 
a line  of  white  : the  fides-and  back  part  of  the  neck  are  marked 
with  longitudinal  lines  of  black  and  white  : the  wings  ayebjafck, 
and  the  tail  is  dufky  brown  : it  is  alfo  tipped  with  white,  and 
(liaped  like  a wedge  : the  bread  and  belly  are  white  : the  legs 
(horr,  but  very  ffrong,  and  of  a pale  dufky  colour  : the  fpur 
toes  are  joined  by  a membrane,  and  barred  with  black.  This 
fpecies  inhabits  Surinam,  frequenting  the  fides  of  rivers  and 
creeks,  where  it  feeds  on  (mall  fifh  and  infedls,  efpecially  on 
flies,  which  it  catches  with  great  dexterity.  When  domefti- 
cated,  which  often  happens,  the  inhabitants  call  it  the  fun  bird. 
Authors  have  differed  exceedingly  concerning  the  genus  to  which 
this  fpecies  belongs,  fince  it  is  found  to  differ  from  the  others  in 
lome  pretty  effential  c.haradters  : it  agrees,  however,  in  fo  many, 
and  thofe  the  mod  eflential,  as  lufficiently  to  excule  thofe  natu- 
ralids  who  clafs  it  with  the  plotus  genus.  See  Latham's 
Synbpfis  of  Birds,  vol.  iii.  part  2.  p.  627. 

PLOUGH,  in  agriculture : A machine  for  turning  up  the 
foil  by  the  adtion  of  cattle,  contrived  to  fave  the  time,  labour, 
and  expenfe,  which,  without  this  indrument,  mu  ft  have  been 
employed  in  digging  the  ground,  and  fitting  it  for  receiving  all 
forts  of  feed.  See  Husbandry.  Amidtt  all  the  varieties 
which  can  occur  in  the  manner  of  ploughing  the  ground,  arifing 
from  difference  of  foil,  local  habits,  and  other  caufes,  there  is 
dill  a farnenefs  in  the  talk  which  gives  a,. certain  uniformity  to 
the  chief  parts  of  the  indrument,  and  fliould  therefore  furnidi 
principles  for  its  condrudtion.  There  is  not,  perhaps,  any 
invention  of  man  that  more  highly  merits  ourutnxolt  endeavours 
to  bring  it  to  perfedtion;  but  it  has  been  too  much  negledlcd 
by  thofe  perfons  who  dudy  machines,  and  has  been  confidered 
as  a rude  tool,  unworthy  of  their  attention.  Any  thing  appears 
to  them  fufficient  for  the  clumfy  tafk  of  turning  up  the  ground  ; 
and  they  cannot  imagine  that  there  can  be  any  nicety  in  a 
bufinefs  which  is  fuccefsfully  performed  by  the  ignorant  pea- 
fant.  Others  acknowledge  the  value  of  the  machine,  and  the 
difficulty  of  the  fubjedt ; but  they  think  that  difficulty  infu- 
perable,  because  the  operation  is  fo  cornplicafed,  and  the 
refidances  to  be  overcome  fo  uncertain, ;or  fo  little;  underflood, 
that  we  cannot  difeover  any  unequivocal  principle,  and  mud 
look  for  improvement  only  from  experience  or  chance. 

But  thefe  opinions  are  ill-founded.  The  difficulty  is  indeed 
great,  and  it  is  neither  from  the  ignorant  farmer  nor  the  rude 


art'll  that  we  can  expeft  improvement.  It  requires  the  ferrous 
conflagration  of  the  mod  accompliflied  mechanician ; but 
from  him  we  may  exptiSl  improvement.  We  have  many  data : 
we  know  pretty  djitindlly  what  preparation,  will  fit  the  ground 
for  being,  the  proper  receptacle  for  the  feed,  and  for  fupport- 
ing  and  nouriffiing  the  plants  ; and  though.it  is,  perhaps, 
impoffible  to  bring  it  into  this  date  by  the  operation  of  any 
indrument  of  the  plough  kind,  we  know  that  Come  ploughs 
prodigiouffy  excel  others  in  reducing  the  diff  ground  to  that 
uniform  crumbling  date  in  which  it  can  be  left  by  the  fpade. 
The  imperfections  of  their  performance,  or  what  yet  remains 
to  be  done  to  bring  the  ground  into  this  date,  is  didindtly  un- 
der(tood.  It  teems,  then,  a determinate  problem  (to  ufe  the 
language  of  mathematicians.),  becaufe  the  operation  depends 
on  the  invariable  laws  of  mechanical  nature. 

It  will  therefore  be  very  proper,  under  this  article,  to  afeer- 
tain,  if  poflible,  what  a plough  in  general  ought  to  be,  by 
deferibing  didinCtly  its  tafk.  This  will  furely  point  out  a ge- 
neral form,  the  chief  features  of  which  mud  be  found  under 
every  variety  that  can  arife  from  particular  circumdances. 

, ; Tjie  plough,  performs  its  tafk,  not  by  digging,  but  by  being 
pulled  along.  tW £ do  not  aim  at  immediately  reducing  the 
ground  to  .that  friable  and  uniform  date  into  which  we  can 
bring  it  by  the  fpade  ; but  we  with  to  bring  it  into  fuch  a (tale 
that.  the.  ordinary  operations  of  the  feafon  will  complete  the 
talk.,  , ; . 

...  For  this  pur-pofe,.  a (lice  or  fod  mud  be  cut  off  from  the 

1 firm  kind.  This  mud  be  Ihoved  tp  one  fide,  that  the  plough 
and  the  ploughman  may  proceed  in  .their  labour;  and  the  fod 
mud.be  turned  over,  fq  that  the  grafs  and  dubble  may  be 
buried  and  rot,  and  that  frefh  foil  may  be  brought  to  the  fur- 
face  ; and  all  mud  be  left  in  fuch  a loofe  and  open  condition, 
that  it  may  quickly  crumble  down  by  the  influence  of  the 
weather,  without  baking  into  lumps,  or  retaining  water. 
The  fn;d  office  is  performed  by  the  coulter,  which  makes  a 
perpendicular  cut  in  the  ground.  The  point  of  the  fock  fol- 
lows this,  and  its  edge  gets  under  the  fod,  and  lifts  it  up. 
While  lifting  it  up,  it  alfo  heels  it  over,  away  from  the  firm  land. 
The  mould-board  comes. lad,  and  pufhes  it  afide,  and  gradu- 
ally turns  it  over  as  far  as  is  required. 

The  general  form  of  the  body  of  a plough  is  that  of  a 
wedge,  or  very  blunt  cliifel,  AFEDBC,  (PI.  6.  fig.  1.)  having 
the  lower  corner  I)  of  its  edge  confiderably  more  advanced 
than  the  upper  corner  B ; the  edge  BD  and  the  whole  back 
AFDB  is  in  the  fame  perpendicular  plane;  the  bottom  FDB 
approaches  to  a triangular  form,  acute  at  D,  and  fquare  at  F ; 
the  furfacc  BCED  is  of  a complicated  fliape,  generally  hollow, 
becaule  the  angle  ABC  is  always  greater  than  FDE  : thiscon- 
fequence  will  be  eafily  feen  by  the  mathematician.  The  back 
is  ufually  called  the  land  side  by  the  ploughmen,  .and.  the 
bafe  FDE  is  called  the  sole,  and. F£  the  heel,  and  BCED 
the  mould-board.  Lafily,  the  angle  A FE  is  generally  fquare, 
or  a right  angle,  fo  that  the  foie  has  level  both  as  to  length 
and  breadth. 

By  cpmparing  this  form  with  attention,  tire  leader  will  per- 
ceive, that  if  this  wedge  is  pulled  or  pu (bed,  along  in  . the 
diredlion  FD,  keeping  the  edge  BD  always  in  the  perpendicular 
cut  which  has  been  preyioufly  made  by  the.  coulter,  the  point 
D will  both  vaife  the  earth  and  drove  it  to  one-  fide  and  twill 
it  over  ; and  when  the  point  has  advanced  from  F to  D,  the 
fod,  which  formerly  relied  on  the  triangle  DFE,  will  be  forced 
up  along  the  furface  BCED,  the  line  DF  rifing  into  the 
pofitiqn  D /)  and  the  line  EF  into  the  polition  E f. — Had  the 
bottom  of  this  furrow  been  covered'  with  a bit  of  cloth,  this 
cloth  would  he  lying  on  the,  mould-board,  in  the  polition 
D f E : the  (lice,  thus  deranged  from  its  former  fituation,  will 
have  a lhape  fomething  like  that  reprefented,  in  fig.  a, 
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In  as  much  as  the  wedge  raifes  the  earth,  the  earth  prefles 
down  the  wedge  3 and  as  the  wedge  pu flies  the  earth  to  the 
right  hand,  the  earth  prefles  the  wedge  to  the  left  ; and  in  this 
l manner  the  plough  is  Itrongly  prelfed,  both  to  the  bottom  of 
the  farrow  by  its  foie,  and  alfo  to  the  firm  land  by  its  back  or 
land- fide.  In  fliort,  it  is  ftrongly  fqueezed  into  the  angle 
formed  along  the  line  FD  (fig.  r.)  by  the  perpendicular  plane 
ab  DF  and  the  horizontal  plane  FDE  ; and  in  this  manner 
the  furrow  becomes  a firm  groove,  directing  the  motion  of  the 
plough,  and  giving  it  a refilling  fupport,  by  which  it  can  per- 
form all  parts  of  its  talk.  We  beg  our  readers  to  keep  this 
circumltance  conftantly  in  mind.  It  evidently  fuggelts  a 
fundamental  maxim  in  the  conftrudlion,  namely,  to  make  the 
land  fide  of  the  plough  an  exail  plane,  and  to  make  the  foie, 
if  not  plane,  at  lead  llraight  from  point  to  heel.  Any  projec- 
tion would  tear  up  the  fupporting  planes,  deftroy  the  direiting 
groove,  and  expend  force  in  doing  mifehief. 

This  wedge  is  feldom  made  of  one  piece.  To  give  it  the 
r neceflary  width  for  removing  the  earth  would  require  a huge 
block  of  timber,  It  is  therefore,  ufually  framed  of  feveral 
pieces,  which  we  {hall  only  mention  in  order  to  have  the  lan- 
guage of  the  art.  Fig.  3.  reprefents  the  iand-lide  of  a plough, 
fuch  as  are  made  by  James  Small  at  Rofebank,  near  Foord, 
Mid  Lothian.  The  bafe  of  it,  CM,  is  a piece  of  hard  wood, 
pointed  before  at  C to  receive  a 'hollow  flioeitig  of  iron  CO, 
called  the  sock,  and  tapering  a little  towards  the  hither  end, 
M,  called  the  heel.  This  piece  is  called  the  head  of 
the  plough.  Into  its  fore  part,  juft  behind  the  fock,  is  mor- 
tiled  a doping  polt,  AL,  called  the  sheath,  the  front  of 
which  is  worked  lharp,  forming  the  edge  of  the  wedge.  Nearer 
the  heel  there  is  mortifed  another  piece,  PQ,  Hoping  far  back, 
called  the  stilt,  ferving  for  a handle  to  the  ploughman.  The 
upper  end  of  the  Iheath  is  mortifed  into  the  long  beam  RH, 
which  projects  forward,  almolt  horizontally,  and  is  mortifed 
behind  into  the  Hilt.  To  the  fore  end  of  the  beam  are  the'eat- 
tle  attached.  The  whole  of  this  fide  of  the  wedge  is  fafhioned 
into  one  plain  furface,  and  the  intervals  between  the  pieces  are 
filled  up  with  boards,  and  commonly  covered  with  iron  plates. 
The  coulter,  WFE,  is  firmly  fixed  by  its  fliank,  W,  into 
the  beam,  rakes  forward  at  an  angle  of  450  with  the  horizon, 
and  has  its  point  E about  fix  inches  before  the  point  of  the  fock. 
It  is  brought  into  the  fame  vertical  plane  with  the  land  fide  of 
the  plough,  by  giving  it  a knee  outward  immediately  below 
the  beam,  and  then  kneeing  it  again  downward.  It  is  further 
fupperted  on  this  fide  by  an  iron  Hay  FH,  which  turns  on  a 
pin  at  F,  pafies  through  an  eye-bolt  I on  the  fide  of  tire  beam, 
and  has  a nut  fcrewed  on  it  immediately  above.  When 
ferewed  to  its  proper  Hope,  it  is  firmly  wedged  behind  and  be- 
fore the  fliank. — Fig.  3.  No.  3.  reprefents  the  fame  plough 
viewed  from  above.  ST  is  the  right  hand  or  fmall  ftilt  fixed 
to  the  infide  of  the  mould  board  LV. 

Fig.  4.  reprefents  the  bottom  of  the  wedge.  CM  is  the 
head,  covered  at  the  point  by  the  fock.  Juft  behind  the  fock 
there  is  mortifed  into  the  fide  of  the  head  a fmaller  piece  DE, 
called  the  wreft,  making  an  angle  of  160  with  the  land-lide  of 
the  head,  and  its  outfide  edge  is  in  the  fame  ftraight  line  with 
the  fide  of  the  fock.  From  the  point  of  the  heel  to  the  head 
is  about  33  inches,  and  the  extreme  breadth  of  the  heel  is 
about  nine.  The  fide  of  the  wedge,  called  the  furrow  fide,  is 
formed  by  the  mould-board,  which  is  either  made  of  a block 
or  plank  of  wood,  or  of  a thick  iron  plate. 

The  fock  drawn  in  this  figme  is  called  a spear  sock,  and 
is  chiefly  ufed  in  coarfe  or  llony  ground,  which  requires  great 
force  to  break  it  up.  Another  form  of  the  lock  is  represented 
in  the  next  figure,  4.  No.  2.  This  is  called  a feather 
Sock,  and  has  a cutting  edge  CF  on  its  furrow  fide,  extending 
back  about  ten  incites,  aud  to  the  right  hand  or  furrow  fide 


about  fix.  The  ufe  of  this  is  to  cut  the  fod  below,  and  detach 
it.  from  the  ground,  as  the  coulter  detaches  it  from  the  un- 
ploughed land.  This  is  of  great  ufe  when  the  ground  is 
bound  together  by  knotted  roots,  but  it  is  evident  that  it  can- 
not be  ufed  to  advantage  in  very  ftony  ground.  In  general, 
the  feather  fock  is  only  fit  for  ground  which  has  been  under 
tolerable  culture  ; but  it  greatly  facilitates  the  labour  of  fepa- 
rating  the  fod.  It  may  reafonably  be  alked,  why  the  feather 
is  not  much  broader,  fo  as  to  cut  the  whole  breadth  of  the 
furrow?  This  is  fometimes  done.  But  we  mull  recoiled!  that 
the  fod  is  not  only  to  be  puflied  afide,  but  alfo  to  be  turned 
over.  If  it  were  completely  detached  by  the  feather,  and 
chanced  at  any  time  to  break  on  the  back  of  the  fock,  it  would 
only  be  puflied  afide  5 but  by  leaving  a little  of  the  fod  uncut,, 
it  is  held  fall  below  while  it  is  flioved  afide  above,  which  can- 
not fail  to  twift  it  round.  As  the  wreft  advances,  it  eaiily 
deftroys  the  remaining  connexion,  which  in  general  is  very 
flight  and  crumbling. 

The  breadth  of  the  foie  at  the  heel  determines  the  width 
of  the  furrow.  Nine  inches  will  give  enough  of  roomjor  *a 
horfe  or  man  to  walk  in.  A greater  breadth  is  of  no  ufe,  and 
it  expends  force  in  pufhing  the  earth  afide.  It  is  a miftake  tfc> 
fuppofe  that  a broad  foie  gives  more  room  for  the  turned  flioe 
to  (land  on;  for,  whatever  is  the  breadth  of  the  furrow^the  uic- 
cefiive  dices  will  be  left  at  their  former  diftiuices,  bcCaufe  each 
is  Ihoved  afide  to  the  fame  diftance.  When  the  breadth  of  a, 
{lice  exceeds  its  depth,  and  it  is  turned  on  its  fide,  it  will  now 
ftand  on  a narrow  bafe,  but  higher  than  before,  and  therefore 
will  ftandloofer3  which  the  farmers  defire.  But  in  this  cafe 
it  generally  falls  on  its  back  before  it  has  been  far  enough  re- 
moved, and  is  then  pulhed  afide,  and  left  with  thegrafly  fide 
down  3 which  is  not  approved  ot.  On  the  other  hand,  when 
the  depth  confiderably  exceeds  the  breadth,  thefods,  now  turned 
on  their  fides,  muft  be  fqueezed  home  to  the  ploughed  land ; 
which  breaks  them  and  tofies  them  up,  making  rough  work.. 
In  wet  clay  foil, 'this  is  alfo  apt  to  knead  them  together.  On 
the  whole,  it  is  bed  lo  have  the  breadth  and  depth  nearly  equal. 
But  all  this  is  workmanfhip,  and  has  no  dependence  on  the 
width  of  the  foie  Behind. 

We  have  already  faid  that  the  foie  is  generally  level  from’ 
right  to  left  at  the  heel.  This  was  not  the  cafe  formerly,  Rut 
the  wreft  was  confiderably  raifed  behind;  It  refulted  from 
this  form,  that  the  furrow  was  always  fltallower  on  the  right 
fide,  or  there  was  left  a low  ridge  of  u-nllirred  earth  between 
the  furrows.  This  circumftance  alone  was  a bad  practice  ; for 
one  great  aim  of  ploughing  is  the  renewal  of  the  fuperficml 
foil.  Jn  this  way  of  ribbing  the  furrows,  the  fod  tuitibles 
over  as  foon  as  it  is  puflied  to  the  top  of  the  rib  on  ther  right 
of  the  rut  made  by  the  plough  ; the  firmeft  parts  of.it  fall  1111- 
dermoft,  and  the  reft  crumbles  above  it,  making  the  work 
appear  neat  3 whereas  it  is  extremely  unequal,  and  what  moll 
needs  the  influence  of  the  weather  to  crumble  it  down  Ls  (hal- 
tered from  it.  Add  to  thefe  circumftances,  that  the»ihollo\v. is 
a receptacle  for  water,  with  a.  tnrface  which  cari  retain  it,, 
having  been  confolidated  by  the  preflure  of  the  plough.  For 
all  thefe  reafons,  therefore,  it  feems  advifable  to  form  the  fur- 
row with  a ' flat  or  level  bottom,  arid  therefore  to  keep  the  heel 
of  the  wreft  as  low  as  the  heel  of  the  head.  ' For  the  lame 
reafon  it  is  proper  to  hold  the  plough  with  the  land  lide  per- 
pendicular, and  not  to  heel  it  over  to  that  fide,  as  is  frequently 
done,  producing  the  lame  ribbed  furrow  as-  an  ill-iormed 
foie. 

There  is  great  variety  of  opinions  about  the  length  nf  the 
plough.  If  conlidei  ed  merely  as  a pointed  inftnunent,  onevt  11 
as  a cutting  inflrument  ailing  obliquely  on  a given  length  of 
fod,  there  can  be  no  doubt  but  that  it  will  be  mere  powerful 
as  it  is  longer  ; that  is,  it  will  require  lefs  force  to  pull'i'. 
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through  the  ground.  But  it  muft  alfo  (hove  the  earth  afide; 
and  if  we  double  its  length  we  caufe  it  to  aft  on  twice  as 
much  earth  at  once  ; for,  when  the  plough  has  entered  as  far 
as  the  heel,  the  whole  furrow  fide  is  afting  together  in  pufliing 
the  earth  to  the  fide.  Now  it  is  found,  that  the  force  necef- 
fary  for  pufliing  a mafs  of  earth  horizontally  along  the  rough 
ground  is  nearly  equal  to  its  weight.  It  would  feem,  therefore, 
that  nothing  is  to  be  gained  by  making  the  bafe  of  the  plough 
of  a great  length,  except  a greater  facility  in  making  the  firft 
penetration,  and  this  is  chiefly  performed  by  the  coulter  and 
lock  ; and  a great  length  renders  the  plough  heavy  and  cum- 
berfomc  ; and,  by  caufing  it  to  aft  long  on  the  fod,  tends  to 
knead  and  cake  it. 

Nothing  very  precife  can  be  offered  on  this  fubjeft.  Some 
fenfible  advantage  is  derived  by  making  the  plough  taper,  ef- 
pecially  forward,  where  it  afts  as  a boring  and  cutting  inftru- 
ment ; and  for  this  purpofe  it  is  convenient  to  give  the  coulter 
a flope  of  45  degrees.  (This  has  alfo  the  advantage  of 
throwing  up  the  ftones  and  roots,  which  it  would  otherwife  drive 
before  it  through  the  firm  ground.)  And  for  the  fame  reafon 
the  edge  of  the  feather  has  a great  flope,  it  being  ten  inches 
long  and  only  fix  inches  broad.  But  if  we  purfue  this  advan- 
tage too  far  we  expofe  ourfelves  to  another  rifle.  It  is  fome- 
times  neceffary  to.  heel  over  the  plough  to  the  right,  in  order  to 
get  over  fome  obftruftion.  In  doing  this,  the  coulter  is  ne- 
ceffarily  raifed  for  a moment,  and  the  flanting  cut  now  made  by 
the  feather  becomes  the  direfting  groove  for  the  plough. 
When  the  feather  has  a very  long  (lope,  this  groove  has  force 
enough  to  guide  the  whole  plough  ; and  it  is  almoft  impoffible 
for  the  ploughman  to  prevent  it  from  running  out  of  the 
ground  to  the  land-fide*.  The  feather,  therefore,  fliould  not 
exceed  loor  12  inches  in  length. 

But  to  return  to  the  length  of  the  plough,  from  which  this 
obfervation  has  diverted  us  a little,  we  muft  add,  that  a long 
plough  has  a great  advantage  in  the  fteadinefs  of  its  motion, 
having  a much  more  extenfive  fupport  both  on  the  land-fide  and 
below,  and  being  therefore  lefs  affefted  by  its  inequalities. 
Accordingly  they  are  now  made  confiderably  longer  than  for- 
merly ; and  33  inches  has  been  affumed  as  a proportion  to  9 
inches  of  breadth,  in  conformity  to  the  mofl  approved  ploughs 
now  in  ufe. 

We  come  now  to  treat  of  the  mould-board.  This  is  the  moft 
delicate  part  of  the  plough,  and  is  to  be  feen  in  the  greateft 
variety  in  the  works  of  different  artifts,  each  of  whom  has  a 
noftrum  of  great  value  in  his  own  opinion.  It  is  here  indeed 
that  the  chief  refillances  are  exerted  and  muft  be  overcome  ; 
and  a judicious  form  of  this  part  of  the  plough  may  diminifh 
them  confiderably,  while  it  performs  the  work  in  the  beft  man- 
ner. Without  pretending  to  fay  that  the  different  refillances 
are  fufceptible  of  an  accurate  determination,  we  can  ftill  draw 
fufficient  information  from  palpable  rules  of  mechanics  to 
direft  us  to  what  would  be  nearly  the  beft  poffible  form  for 
a mould-board.  The  talk  to  be  performed  is  to  raife,  pulh 
afide,  and  turn  over  to  a certain  degree,  a flice  already  cut. off 
from  the  firm  ground.  As  we  cannot  provide  for  every  in- 
equality of  the  cohefion  or  tenacity  of  the  earth,  our  fafell 
way  is  to  confider  it  as  uniform  : the  weight  of  it  is  always  fo. 
As  we  cannot  provide  for  every  proportion  between  the  tenacity 
and  the  weight,  we  muft  take  an  average  or  medium  propor- 
tion which  is  not  far  from  that  of  equality.  Conceiving  the 
flice  at  firft  as  only  tenacious,  and  without  weight,  it  is  an  eafy 
problem  to  determine  the  form  which  (hall  give  it  the  intended 
twift  and  removal  with  the  fmalleft  force.  In  like  manner  we 
can  proceed  with  a flice  that  has  weight  without  tenacity.  It 
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is  equally  eafy  to  combine  both  in  any  proportion  ; and  it  is 
eafidl  of  all  to  make  this  combination  on  the  fuppofition  of 
equality  of  weight  and  cohefion.  Suppofing  the  flice  like  a 
brick,  we  know  that  it  requires  the  greateft  force  to  begin  to 
raife  it  on  one  edge,  and  that  the  (train  becomes  lefs  as  it  rifes, 
till  its  centre  of  gravity  is  perpendicularly  above  the  lupporting 
angle.  It  requires  no  force  to  raife  it  further  ; for,  on  pufliing 
it  beyond  this  pofition,  it  would  failover  of  itfelf,  unlels  with- 
held by  the  tenacity  of  what  is  not  yet  railed.  But  on  con- 
fidering  the  form  or  plan  of  the  fock,  we  find  that  while  the 
weight  of  the  fod  refifis  moft  ftrongly,  there  is  lefs  of  it  in 
this  fituation  aftually  riling,  and  this  nearly  in  the  fame  pro- 
portion with  the  labour  of  raifing  it  ; and  we  fee,  that  after  the 
fod  has  attained  that  pofition  in  which  it  is  ready  to  fall  over 
it  has  reached  the  wider  part  of  the  wreft,  and  is  now  pufhed 
afide,  which  requires  nearly  the  fame  force  as  to  raife  it  : and 
this  continues  to  the  end  of  the  operation. 

When  we  take  all  thefe  circumllances  into  confideration,  it 
appears  probable,  that  the  compound  retiftance  does  not  change 
much  from  firft  to  laft.  If  this  be  really  the  cafe,  it  is  an  un- 
doubted maxim  that  the  whole  operation  mould  proceed  equably : 
if  it  does  not,  there  muft  be  fome  part  of  the  fod  that  makes 
a refiftanee  greater  than  the  medium  ; and  as  the  refiftances  in 
all  this  clafs  of  motions  increafe  nearly  as  the  fquares  of  the 
velocities  with  which  they  are  overcome,  it  is  demonftrable  that 
we  (hall  lofe  power  if  we  render  them  unequal. 

Hence  we  deduce  this  maxim,  That  as  the  plough  advances 
through  equal  /paces,  the  tvuiji  and  the  later  a Jliding  of  the  fod 
Jhould  increafe  by  equal  degrees.  And  this  determines  a priori 
the  form  of  the  mould-board.  This  principle  occurred  to  Mr. 
James  Small,  a ploughmaker  in  Berwicklhire,  and  he  publiftied 
a treatife  on  the  lubjeft  in  784.  He  has  given  feveral  me- 
thods for  conftrufting  mould-boards,  which  he  fuppofes  are  in 
conformity  to  his  principle ; but  being  merely  a country 
artift,  and  unacquainted  with  fcience,  his  rules  do  not  produce 
mould  boards  having  thisproperty  of  equable  operation, although 
they  do  not  deviate  far  from  it.  His  book  is  a very  ufeful  and 
inftruftive  performance,  and  level  to  the  capacity  of  thofe  for 
whom  it  is  intended  ; and  we  have  here  availed  ourfelves  of  the 
author’s  information  on  many  points. 

The  high  character  which  Small’s  ploughs  have  maintained 
for  30  years  is  a ftrong  argument  for  the  truth  of  the  maxim. 
We  (ball  therefore  give  fuch  inftruftions  as  will  enable  any  in- 
telligent workman  to  conftruft  fuch  a mould-board  without  any 
rifk  of  failure;  and  if  future  theory  or  experience  {hould  dilcover 
any  error  in  the  principles  from  which  this  maxim  is  deduced, 
by  (howing  that  either  the  weight,  the  tenacity,  or  the  lateral 
refiftance,  is  exerted  according  to  a different  law  from  what  has 
been  affumed,  the  direftions  to  be  given  are  of  fuch  a nature 
that  they  adapt  themfelves  with  precifion  to  thefe  changes  of 
principle,  and  will  ftill  produce  a perfeft  and  efficacious  plough. 
Our  readers  will  readily  acknowledge  that  this  is  gaining  a great 
point ; becaufe  at  prefent  the  inftrument  is  conftrufted  very 
much  at  random,  and  by  a guefs  of  the  eye. 

Let  us  now  return  to  the  wedge  formerly  made  ufe  of  for 
illuftrating  the  aftion  of  the  plough.  Suppofe  it  placed  in  a 
furrow  already  ploughed,  and  that  the  fpace  before  the  line 
FE  (fig.  1.),  which  is  fquare  from  the  line  of  motion  l*’D,  is 
covered  with  a piece  of  cloth  or  carpet,  and  that  the  point  of 
the  wedge  enters  upon  it  at  F,  and  advances  to  D.  It  will  evi- 
dently raife  the  cloth,  which  will  now  cover  the  fide  of  the 
wedge,  forming  the  triangle  f DE.  The  line  f D is  what  for- 
merly lay  in  the  angle  along  the  line  FD,  and y"E  formerly  lay 
on  FE.  It  is  this  line  FE  therefore  that  we  are  to  raife,  (hove 

Mr.  Arbuthnot  of  Surry,  in  the  Tranfa6lions  of  the  Society 


P L O 


P L O 


t * °9  ] 


afide  and  twift  round,  by  equal  degrees,  while  the  plough  ad- 
vances through  equal  (paces. 

Now,  if  the  length  DF  of  the  plough-wedge,  reckoned  from 
the  point  of  the  fock  to  the  heel,  be  33  inches,  and  the  breadth 
r?p;  behind  be  9 inches,  the  angle  DEF  or  DE  f will  be  nearly 
The  conftru6fion  of  the  furrow  iide  of  the  plough  is 
therefore  reduced  to  this  very  limple  problem,  “ To  make  the 
an°le  DE  f turn  equably  round  the  axis  DE,  while  the  angular 
point  E advances  equably  from  D to  E.” 

This  will  be  done  by  means  of  the  following  very  fimple  tool 
or  inttrument.  Let  IHFlv  (fig.  5.)  be  a piece  of  hard  wood, 
fitch  as  oak,  a foot  long,  three  inches  broad,  and  an  inch  thick, 
plant  on  this  another  piece  BHFC  of  the  fame  breadth,  four 
inches  long,  and  half  an  inch  thick.  This  will  leave  beyond 
it  a flat  8 inches  long.  We  {hall  call  this  the  flock  of  the  in- 
ftrument. Let  ABC  be  a piece  of  clean  oak,  half  an  inch 
thick,  20  inches  long,  and  three  inches  broad  at  the  end  BC. 
Let  this  be  falhituied  like  the  File  of  a fun-dial,  having  its 
angle  ABC  740.  Let  it  have  a part  BCE  fquare,  to  the  ex- 
tent of  four  inches  from  C,  and  the  reft  EA  worked  into  the 
form  of  a ftraight  {lender  rod.  Let  Ef’G  be  a femicircle  of 
clean  plane  tree  or  of  metal  four  inches  radius:  faflen  this  by 
fimall  icrews  to  the  fquare  part  of  the  ftile  CE,  fo  that  its  cen- 
tre may  be  at  C.  Let  this  femicircle  be  divided  into  180  de- 
grees, and  numbered  from  G along  the  arch  GFE,  fo  that  oS 
may  be  at  G,  and  j8o°  at  E.  Let  this  flile  and  femicircle  turn 
round  the  line  BC  by  means  of  fmall  hinges.  This  inftrument 
may  be  called  the  mould-board,  gage,  or  protractor.  When 
the  flile  is  folded  down  on  the  flock  B1K,  the  point  G will  be 
at  F ; and  when  it  is  railed  up  to  any  angle,  the  degrees  will  be 
pointed  out  on  the  femicircle  by  the  ftraight  edge  CF. 

Nothing  can  be  more  obvious  than  the  manner  of  employing 
this  inftrument,  once  we  have  determined  the  moft  proper  poli- 
tion  for  the  fod  when  the  work  is  completed.  Now  it  teems  ta 
be  the  opinion  of  the  moft  intelligent  farmers,  that  the  beft  po- 
rtion of  the  fod  is  that  reprefented  in  fig.  6. 

Fig.  6.  reprefents  a ledlion  of  the  ground  and  the  working 
parts  of  the  plough,  as  viewed  by  a perfon  (landing  ftraight 
before  it.  ABDC  is  the  unploughed  ground,  and  WB  the 
coulter,  knee’d  in  Small’s  manner.  FGKB  is  the  feCtion  of 
the  plough  (or  rather  of  the  whole  fpace  through  which  the 
plough  has  palled,  for  no  part  of  the  plough  has  this  feCfion). 
HOLE  is  the  feCtion  of  a flice,  pufhed  afide  and  turned  over, 
lb  as  to  lean  on  the  next.  HE  is  that  fide  of  the  flice  which 
formerly  lay  on  KB.  EF  is  the  fide  cut  off'  by  the  coulter  ; 
and  FO  is  the  upper  or  grafty  fide.  The  lower  corners  are  lup- 
pofed  to  be  a little  bruited  inwards,  as  muft  generally  happen. 

The  fod  is  puflied  9 inches  to  the  right  hand,  and  it  leans 
with  its  grally  fide  on  the  preceding  furrow,  in  an  angle  of 
about  50  degrees.  In  this  pofition  the  grafs  is  turned  down  fo 
as  to  rot  ; and  there  is  a hollow  left  below  to  allow  the  rain  wa- 
ter to  run  freely  otF,  and  to  receive  the  earth  as  it  crumbles 
down  by  the  weather  : and  if  the  harrow  is  dragged  acrofs  thefe 
ridges,  it  diftributes  along  the  furface  the  mould  which  was 
formerly  at  the  bottom.  The  fod  has  got  a twift  of  130  de- 
grees : but  it  is  evident,  that  after  it  has  been  turned  90  de- 

grees, or  even  a little  before  this,  it  is  ready  to  fall  over  of  it- 
lel f.  it  is  futficient,  therefore,  that  it  be  turned  90  degrees 
when  the  heel  of  the  wreft  ha3  reached  it,  and  the  remainder 
of  the  twift  is  given  to  it  by  the  wing  or  flap  of  the  mould- 
board.  This,  then,  dictates  to  us  the  manner  of  applying 
the  inftrument. 

Divide  the  edge  DE  (fig.  7.)  of  the  wreft,  or  of  a lath  uailed 
an  it,  into  90  equal  parts,  and  continue  thedivifions  backwards 
toG  in  the  (ame  lire  to  1.30.  Number  the  divifions  backwards 
from  the  point  of  the  fock  ; then  place  the  protractor  on  the 
•dgeof  the  wreft,  with  the  point  B of  tig.  5.  at  the  90th  diri- 
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fion  (fig.  7.)  ; that  is,  juft  at  the  Keel,  with  the  ftock  under  the 
wreft,  and  the  (file  railed  (090°,  and  prcls  it  home  to  the  joint, 
fo  that  the  flock  may  be  fquare  to  the  edge,  and  then  the  ftile 
will  be  in  the  pofition  fuiting  that  part  of  the  mould-board. 
In  like  manner  Aide  the  itock  forward  to  the  80th  divifion, 
and  lower  the  ftile  to  8o°,  and  it  will  have  the  pofition  which 
(it its  that  part  of  the  mould-board.  In  the  fame  way. Aide  it 
forward  to  70,  6c,  50.  Src.  and  lower  the  ftile  to  70°,  60°,  eod, 
&c.  and  we  (hall  have  the  pofition  for  thefe  feveral  parts  of  the 
mouldboard;  and  thus  it  may  be  formed  to  the  ve;  y point  of  Ihe 
fock,  becaufe  the  ftraight  edge  of  the  wreft  may  be  continued  lo 
far.  A block  of  wood  may  be  hewed  to  fit  thefe  feveral  pofitions 
of  the  protraCtor  ftile : and  this,  when  placed  with  itsftraightedge 
on  the  outer  line  of  the  wreft,  and  cut  away  behind  in  the  land- 
fide  plane,  will  be  the  exaCt  (hape  of  the  plough- wedge.  It  would 
rife  up  indeed  into  a tailpiece,  of  Angular  (hape,  gradually  ta- 
pering down  to  the  point  of  the  fock  ; but  when  cut  off  pa- 
rallel to  the  ground,  at  the  height  of  about  12  inches,  it  will 
form  the  mould-board,  the  front  or  edge  of  the  (heath,  and 
the  whole  back  of  the  fock  except  the  feather,  which  is  an/ ex- 
traneous piece.  The  wing  or  flap  of  the  mould  board  is  formed 
in  the  fame  manner,  by  Aiding  the  (lock  of  the  protraClor  to 
100,  110,120,  1.30,  and  opening  the  ftile ,tu  1 cc°,  1 io°,  1 200, 
130°.  This  wili  extend  the  top  of  the  mould-board  to  about 
22  or  23  inches  ; but  the  lower  part  of  the  wing  muft  be  cut 
away,  becaufe  it  would  pu(h  the  lod  too  far  afide  after  it  has 
got  the  proper  twift.  1 he  form  of  this  part  flioufd  be  fuch  as 
would  exaCBy  apply  itfelf  to  a plank  fet  at  the  head  of  the 
wreft,  parallel  to  the  land  fide  of  the  head,  and  leaning  out- 
ward 40  degrees.  This  will  be  very  nearly  the  cafe  if  it  be 
made  a (weep  fimilar  (o  the  edge  of  the  {heath.  Fig.  8.  is  a 
rcfemblance  of  the  furface  of  the  mould-board;  AD  being  the 
edge  of  the  ftieath,  E the  heel  of  the  wreft,  and  EBC  the  wing 
or  flap.  When  cut  through  in  a perpendicular  direction,  the 
fedtion  is  hollow  ; if  cut  horizontally,  it  is  convex  ; and  if  in 
the  direction  CE,  making  an  angle  of  74°  with  ED,  it  is 
ftraight.  If  the  protraCtor  be  fet  on  it  at.  D,  and  gradually 
flidden  backwards,  the  mould-board  will  gradually  open  the  ftile, 
and  the  ltile  will  fkim  its  whole  furface  without  any  vacuity 
between  them. 

This  fiyrm  is  given  to  the  mould-board  on  the  authority  of 
the  fuppofition  that  the  Turn  of  the  refiftances  arifing  from 
weight  and  tenacity  remains  pretty  conftanl  in  its  whole  length. 
This  cannot  be  affirmed  with  confidence  in  anv  cafe,  and  is  by 
no  means  true  in  all.  In  ftiff  clay  foils  the  efteCls  of  tenacity 
prevail,  and  in  light  or  crumbling  foils  the  weight  is  the  chief 
refiftance.  The  advantage  of  this  mode  of  conftruCIion  is, 
that  it  cab  be  adapted  to  any  foil.  If  the  difficulty  of  cutting 
and  raifing  the  fod  is  much  greater  than  that  of  (Loving  it  afide 
and  turning  it  over,  we  have  only  to  make  the  rifC  and  twift: 
more  gentle  towards  the  point  of  the  fock,  and  more  rapid  as 
we  advance ; and  it  is  eafy  to  do  this  according  to  any  law  of 
acceleration  that  we  pleafe.  Thus,  inftead  of  dividing  the  edge 
of  the  wreft  DE  (fig.  9.)  continued  to  G into  130  parts,  draw 
a line  Gr  perpendicular  to  it,  and  diaw  fome  curve  line  D^ 
convex  towards  DG,  and  divide  this  into  equal  parts  in  the 
points  10,  20,  30,  40,  Kc. ; and  then  draw  perpendiculars  to 
the  wreft  edge,  cutting  it  in  10,  20.  30,  40,  \c. ; and  apply 
the  protractor  to  thefe  points,  It  is  evident  that  the  divifions 
of  the  wreft  line  are  bigger  at  D,  and  grow  gradually  lels  to- 
wards G ; and  therefore,  becaufe  each  has  iou  more  twift  than 
the  preceding,  the  twift  will  be  more  rapid  as  it  approaches  the 
end  of  the  mould-board.  This  curve  may  he  chol’en  fo  as  to 
produce  any  law  of  acceleration.  On  the  contrary,  we' produce 
a retarded  or  diminifhed  twift  by  making  the  curve  concave  to- 
wards DG,  as  reprefented  by  the  dotted  curve. 

The  mathematical  reader  will  obleiye,  that  this  conftrubUoa. 
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alms  at  regulating  the  twift  round  the  line  of  the  wreft  EFf. 
This  does  not  produce  precifely  the  fame  regulation  round  the 
line  FD,  which  is  the  line  of  the  plough’s  motion,  and  of  the 
fod's  pofition  before  it  is  ploughed  over.  The  difference,  how- 
ever, is  not  worth  attending  to  in  a matter  fo  little  lufceptible 
of  precifion.  But  the  twift  round  the  line  FD  may  be  regu- 
lated according  to  any  law  by  this  inftrument  with  equal  faci- 
lity. Jnflead  of  placing  the  flock  of  the  protraftor  fquarc  with 
the  edge  of  the  wreft,  it  may  be  placed  fquare  with  the  land- 
fide  of  the  plough.  To  do  this  draw  a line  BL  (tig.  f No.  2.) 
acrols  the  flock  from  the  point  B,  making  the  angle  LBC  160, 
and  put  a brafs  pin  at  L,  making  a hole  in  the  ftile  that  it 
may  not  be  prevented  from  folding  down.  Then.,  in  ufing  the 
inftrument,  let  the  points  B and  L reft  againti  the  edge  of  the 
wreft,  and  proceed  as  di retted. 

A (till  greater  variety  of  forms,  and  accommodation  to  par- 
ticular views,  with  the  fame  general  dependence  on  principle, 
will  be  procured  by  giving  the  rod  BA  a motion  round  B 
in  the  plane  of  the  ftile,  fo  as  to  form  a ftile  of  a variable 
angle. 

A tool  may  even  be  conftrufted  in  which  the  rod  BA  might 
be  a cutting-knife  : and  the  whole  may  be  led  along  by  a fcrew, 
while  this  knife  turns  round  according  to  any  law,  and  would 
gradually  pare  away  the  mould-board  to  the  proper  form. 

Thus  have  we  reduced  the  fafhioning  the  operative  part  of 
the  plough  to  a rule  which  is  certain.  We  do  not  mean  by  this, 
that  a mould-board  made  according  to  the  maxim  now  given 
will  make  the  belt  potfible  plough  ; but  we  have  given  a rule  by 
which  this  part  of  the  plough  can  be  made  unequivocally  of  a 
certain  quality  by  every  workman,  whatever  this  quality  may  We, 
and  this  without  being  obliged  to  copy.  No  defcription  of  any 
curve  mould-board  to  be  met  with  in  books  has  this  advantage  ; 
and  we  fay  that  this  rule  is  capable  of  any  fyltematic  va- 
riation, either  with  refpeft  to  the  width  of  furrow,  or  the  quan- 
tity or  variation  of  its  twift.  We  have  therefore  put  it  in  the 
power  of  any  intelligent  perlon  to  make  fuch  gradual  and  pro- 
greflive  changes  as  may  lerve  to  bring  this  mod  ufeful  of  all 
inftruments  to  perfe£lion.'‘  The  angle  of  the  head  and  wreft, 
and  the  curve  for  dividing  the  wreft  line,  can  always  be  ex- 
prefl'ed  in  writing,  and  the  improvements  communicated  to  the 
public  at  large. 

After  this  defcription  of  the  working  parts  of  a plough,  and 
dire£lions  for  giving  it  the  molt  effe&ive  form,  it  will  not  be 
improper  to  confider  a little  its  mode  of  a6lion,  with  the  view 
’ of  attaining  a more  diftin6l  conception  of  what  is  done  by  the 
ploughman  and  the  cattle,  and  to  diretft  him  in  his  procedure. 

Returning  again  to  the  wedge  (fig.  1.),  we  fee  that  it  is 
preffed  down  at  the  point  D,  and  as  far  back  along  the  mould- 
board  as  its  furface  continues  to  look  upward,  that  i$,  all  the 
way  to  the  heel  of  the  wreft.  Behind  this,  the  perpendicular 
fe&ions  of  the  mould-board  over-hang,  and  look  downward  ; 
and  here,  while  prefling  down  the  fod,  the  plough  is  prefled 
upwards.  Theft  two  preffures  tend  to  twift  the  plough  round 
a tranfverfe  line  fomewhere  between  the  heel  and  the  point. 
The  plough  therefore  tends  to  rife  at  the  heel,  and  to  run  its 
point  deeper  into  the  ground.  Upon  the  whole,  the  preffure 
downwards  is  much  greater  than  the  upward  preflure.  It  is 
exerted  over  a much  greater  fpace,  and  is  greater  in  mod  parts 
of  that  fpace.  Behind  very  little  downward  preflure  is  necef- 
fary,  the  fod  being  ready  to  fall  down  of  itfelf,  and  only  re- 
quiring a gentle  touch  to  lay  it  in  a proper  pofition. 

In  like  manner  the  plough  is  prefled  backward  by  the  refin- 
ance made  to  the  coulter  and  fock,  and  part  of  the  refiftance 
made  to  the  doping  fide  of  the  mould-board : and  it  is  preffed 
. to  the  left  by  the  other  part  of  the  preflure  on  the  fock  and 
mould-board. 

All  thefe  preffures  mud  be  balanced  by  the  joint  aflion  of 


the  cattle,  the  refiftance  of  the  bottom,  and  the  refiftance  of  the 
firm  ground  on  the  left-hand  or  land-lide. 

It  is  the  attion  of  the  cattle,  exerted  on  that  point  to  which 
they  are  attached,  which  produces  all  thefe  preffures.  It  is 
demonilrated  by  the  principles  of  mechanics,  that  this  force 
muft  not  only  be  equal  to  the  mean  or  compound  force -of 
thefe  refilling  preffures,  but  mull  alfo  be  in  the  oppofite  di- 
rection. 

It  is  further  demonilrated,  that  if  a body  be  dragged 
through  any  refilling  fubllance  by  a force  aCting  on  any  point 
G,  and  in  any  diredlion  whatever  GH,  and  really  moves  uni- 
formly in  that  direction,  the  force  exerted  exaClly  balances  the 
refinances  which  it  excites,  both  as  to  quantity  and  direction  : 
And  if  the  body  advances  without  turning  round  the  point  by 
which  it  is  dragged,  the  refinances  on  one  fide  of  this  point  are 
in  equilibrio  with  thofe  on  the  oppofite  fide. 

And,  laftly,  it  is  demonilrated,  that  when  this  equilibrium 
is  obtained,  it  is  indifferent  to  what  point  in  the  line  GH  the 
force  is  applied.  Therefore,  in  fig.  3.  No.  1.  the  force  aCling  in 
the  direction  HO  may  either  be  applied  to  the  point  of  the 
beam  H,  or  to  the  point  N of  the  coulter,  or  to  the  point  O of 
the  lock. 

When  therefore  a plough  advances  fteadily,  requiring  no 
effort  of  the  ploughman  to  direCt  it,  if  the  line  of  draught  OM 
(fig.  10.)  be  produced  backwards  to  the  point  G of  the 
mould-board,  that  point  is  the  place  round  which  all  the  re- 
finances balance  each  other.  This  point  may  be  called  the 
centre  of  refiftance  and  the  centre  of  a El  ion. 

It  would  be  of  importance  to  determine  this  point  by  prin- 
ciple ; but  this  can  hardly  be  done  with  precifion,  even  in  a 
plough  of  a known  form  : and  it  is  impoflible  to  do  it  in  ge- 
neral for  all  ploughs,  becaufe  it  is  different  in  each.  It  even 
varies  in  any  plough  by  every  variation  of  the  proportion  be- 
tween the  weight  and  the  coliefion  of  the  fod.  We  fee  how  it 
can  be  found  experimentally  in  any  given  uniform  fod,  viz.  by 
producing  backwards  the  line  of  draught.  Then,  if  the  draught- 
rope,  inftead  of  being  fixed  to  the  muzzle  of  the  beam,  were 
fixed  to  this  point,  and  if  it  were  pulled  in  the  fame  direction, 
the  plough  would  continue  to  perform  its  work  without  any 
affiftance  from  the  ploughman,  while  the  fod  continued  uni- 
form. But  the  fmallelt  inequality  of  fod  would  derange  the 
plough  fo  as  to  make  it  go  entirely  out  of  its  path.  Should 
the  refinances  between  Gaud  D prevail,  the  plough -would 
go  deeper  ; which  would  increafe  the  rtfillances  on  that  fide 
where  they  already  exceed,  and  the  plough  would  run  Hill 
deeper.  Should  the  relillances  behind  G prevail,  the  heel 
would  be  preffed  down,  and  the  point  would  rife  j which  would 
ftill  further  deftroy  the  equilibrium,  and,  producing  a greater 
deviation  from  the  right  path,  would  quickly  throw  the  plough 
out  of  the  ground. 

For  thefe  reafons  we  muft  not  think  of  attaching  the  draught 
to  the  centre  of  refiftance;  but  mull  contrive  a point  of  draught 
fuch  as  fhall  reftore  the  plough  to  its  proper  pofition  when  it 
has  been  driven  out  of  it  by  any  obftruiSlion. 

The  muzzle,  or  end  of  the  beam,  is  a point  which  will  com- 
pletely fuit  our  purpofe.  For,  fuppofe  that  the  refiftance  on 
the  back  of  the  fock  has  prevailed,  and  the  plough  MNFD 
(fig.  10.)  has  taken  the  pofition  mnf  d reprefented  by  the 
dotted  lines,  the  draught-line  GMO  is  brought  down  into  the 
pofition  gmo,  diverging  a little  from  GMG,  and  meeting  the 
mould-board  in  a point  g conliderably  before  G.  By  this 
means  the  refiftances  on  the  hinder  fide  of  g are  increafed,  and 
thofe  before  it  are  diminifhed,  and  the  plough  quickly  regains 
its  former  pofition. 

From  thefe  obfervations  it  is  plain,  that  whatever  is  the 
fituation  of  the  centre  of  refiftance,  the  point  of  draught  may 
be  fo  chofen  that  the  adlion  of  the  cattle  Hull  be  diredlly  op- 
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pftfed  to  the  refinance  of  the  ground,  and  that  moreover  the 
plough  (hall  have  no  tendency  either  to  go  deeper  or  to  run 
out.  This  is  the  ufe  of  the  apparatus  at  the  point  of  the  beam 
called  the  muzzle,  reprefented  at  H (fig.  3.).  It  turns  round 
e bolt  i through  the  beam,  and  can  be  ftopped  at  any  height 
by  another  pin  i put  through  the  holes  in  the  arch  l m.  A 
figure  is  given  of  the  muzzle  immediately  below,  as  it  appears 
when  looking  down  on  it.  The  eye  to  which  jhe  draught- 
rope  is  hooked  is  fpread  out  horizontally,  as  (hovvn  by  H K, 
and  hns  icveral  notches  O in  it,  to  either  of  which  the  hook 
can  be  applied.  This  ferves  to  counteract  any  occafional  tend- 
ency which  the  plough  may  have  to  the  right  or  left. 

When  the  plough  goes  on  fteadily,  without  any  effort  of  the 
ploughman,  it  is  faid  to  be  in  trim,  and  to  fwim  fair ; the 
prefiure  before  and  behind  the  centre  of  aCtion  being  in  equi- 
librio  with  each  other.  In  order  to  learn  whether  a plough 
will  be  in  this  manner  under  management,  hook  the  draught- 
rope  as  high  as  poffible.  In  this  Hate  the  plo.ugh  fliould  have 
a continual  tendency  to  rife  at  the  hell,  and  even  to  run  a little 
into  the  ground.  Then  hook  the  rope  as  low  as  pofiible. 
The  plough  fhould  now  prefs  hard  on  the  furrow  with  the 
heel,  and  have  fome  tendency  to  run  out  of  the  ground.  If 
both  ti’.efe  are  obferved,  the  plough  is  properly  conHtudlcd  in 
this  reTped  ; if  not,  it  mull  be  altered,  either  by  changing  the 
polition  of  the  fock  or  that  of  the  beam.  Lowering  the  end 
of  the  beam  will  correft  the  tendency  of  the  plough  to  go 
deeper;  the  railing  the  point  of  the  lock  will  alfo  have  the 
fame  effeft.  But  it  Is  of  confiderable  importance  not  to  take 
the  point  of  the  fock  out  of  the  plane  of  the  fod,  and  it  is 
much  better  to  make  the  alteration  by  the  beam.  The  Hope 
of  the  coulter  has  a confiderable  effedl;  but  it  cannot  be  placed 
very  far  from  the  inclination  of  4,°  without  the  rifle  of  choak- 
ing  the  plough  by  driving  the  roots  and  Hones  before  it.  It 
is  of  great  confi’quence  to  have  the  coulter  fit  exadlly  in  the 
d’.reftion  of  the  plough’s  motion : if  it  is  in  any  other  direc- 
tion, it  will  powerfully  twill  the  plough  into  its  own  track. 
As  it  mull  be  fixed  in  the  middle  of  the  beam’s  thicknefs  to 
have  Itiength,  it  is  removed  a little  from  the  plane  of  the  land- 
fide,  and  it  was  the  ufual  practice  to  point  it  to  the  left  be- 
low to  compenfate  for  this  ; but  this  by  no  means  removes  the 
Jifpofition  to  twill,  and  it  expofes  to  the  rifle  of  catching  a 
ltone  between  its  point  and  that  of  the  fock,  which  mufl  now  be 
driven  forward  through  the  firm  ground  at  a great  expenfe  of 
labour  to  the  cattle.  Mr.  Small  has  very  ingenioully  remedied 
this  by  giving  the  coulter  a Ihort  knee  to  the  left  immediately 
below  the  beam,  and  thus  pointing  it  downwards  in  the  plumb 
of  the  land-fide*-  See  fig.  6. 

It  is  not  without  its  ufe  to  know  the  abfolute  force  necefiary 
for  tilling  the  ground.  This  has  been  frequently  meafured  with 
a fpring  Heel-yard.  One  of  Small’s  ploughs,  wotked  by  two 
horfes,  and  employed  in  breaking  up  Hiffland  which  had  been 
ploughed  before  winter,  and  much  confolidated  by  the  rains, 
required  a force  of  360  lbs.  averdupois;  and  we  may  Hate  this 
as  the  ordinary  rate  of  fuch  work  ; but  moderately  firm  fod, 
under  good  culture,  requires  at  a medium  320  lbs. 

As  we  wilh  to  embrace  every  opportunity  of  rendering  this 
work  ufeful  to  the  public,  we  Ihall  conclude  this  article  with 
an  account  of  a plough  recommended  to  public  notice  by  the 
Scots  Highland  Society  as  extremely  proper  for  a hilly  coun- 
try. The  inventor,  the  Rev.  Alexander  Campbell  mini  Her  at 
Kilcalmonell  in  ArgylHu're,  was  honoured  with  the  Society’s 
gold  medal,  value  25  1. 

A,  the  fock  (fig.  1 1.)  ; the  land-fide  of  which  fupplies  the 
place  of  the  coulter,  and  the  foie  of  it  ferves  for  a feather;  it 
ii  18  inches  long,  and  is  made  of  a plate  of  iron  12  inches 
broad  when  finilhed,  and  fomewhat  under  half  an  inch  thick. 
»— 13,  the  head  ; to  be  made  of  iton  in  a triangular  form,  four 


inches  broad  by  2 Inches  at  the  thickeft  part.  There  are  5 
inches  of  the  head  fixed  in  the  fock. — C,  the  beam,  4 inches 
thick  by  5 inches  deep,  gradually  tapered  thinner ; the  length 
6 feet. — E,  the  flreath,  mud  be  of  the  fame  thicknefs  with 
the  beam  above  and  the  head  below,  and  is  5 inches  broad. 
An  iron  fcrew-bolt  connects  the  beam  and  head  behind  the 
(heath. — F the  handles  are  fo  made  that  the  Hope  of  the 
mould-board,  which  is  fixed  to  one  of  them,  may  be  the 
longer  and  more  gradual.  They  are  q feet  8 inches  long,  and 
2 feet  4 inches  afunder  at  the  ends. — G,  the  mould-board,  con- 
fiHs  of  7 rounded  Hicks  2 inches  in  diameter  ; the  covert  of 
them  is  in  the  plane  of  the  foie,  the  reH  in  fucceffion  clofe  to 
each  other  above  it.  This  makes  the  mould-board  14  inches 
broad.  To  prevent  any  earth  from  getting  over  the  mould- 
board,  a thin  deal  4 or  3 inches  broad  is  fixed  above  it.  The 
mould-board,  land-lide,  and  l'ole  of  the  plough,  are  clad  with 
iron. — The  length  is  20  inches;  this  added  to  18  inches,  the 
length  of  the  fock,  makes  the  length  from  point  to  heel  3 feet 
2 inches. — The  muzzle  or  bridle  OPH  is  alfo  of  a more  con- 
venient and  better  confiru&ion  than  thofe  commonly  in  ufe. 
By  means  of  the  ferew-pins  at  L and  M different  degrees  of 
land  may  be  given  to  the  plough  ; the  iron  rod  LH  being 
thereby  moved  fidewife  in  the  focket  LN,  and  up  and  down 
by  OP.  The  rod  is  30  inches  long,  one  broad,  and  half  an 
inch  thick.  It  is  hooked  into  a fcrew-bolt  at  H.  Two  inches, 
of  the  rod  project  at  N,  in  the  form  of  an  eye,  before  the 
muzzle,  to  receive  the  hook  of  the  crofs-tree. 

The  advantages  of  this  plough  are  faid  to  be : It  is  not  fo  liable 
to  be  interrupted  or  turned  out  of  its  courfe  by  Hones,  roots,  See.. 
as  other  ploughs  are ; nor  does  it  dip  fo  deep  as  to  be  liable 
to  be  broken  by  large  Hones  or  flags.  The  motion  of  the 
muzzle  is  alfo  thought  an  improvement.  Another  advantage 
it  has  over  other  ploughs  is,  its  not  being  fo  liable  to  be  choaked 
up  by  Hubble,  &c.  This  we  underHand  to  be  its  chief  excel- 
lency, and  an  object  much  defired  in  the  conflruftion  of  the 
plough.  Upon  the  whole,  we  are  informed  that  this  plough 
is  lighter,  lefs  expend ve,  and  lefs  liable  to  go  out  of  trim,, 
than  the  ordinary  plough,  and  that  with  it  two  horfes  can- 
plough  land  which  requires  four  with  any  other  plough. 

Such  are  faid  to  be  the  advantages  of  this  conltruclion  ; but 
we  cannot  help  exprefiing  our  apprehenfion  that  the  uniting 
the  coulter  and  feather  at  the  point  of  the  fock  will  expofethe 
plough  to  great  rifks  01  being  put  out  of  order.  When  the 
upright  edge  ftrikes  a Hone  obliquely,  efpecially  on  the  land- 
fide,  it  mull  be  violently  twified  round  the  point  of  the  head; 
and,  having  but  a moderate  thicknefs  at  this  part,  may  be 
broken  or  permanently  twilled.  The  plough  will  then  be  cop- 
tinually  running  out  of  its  dire&ion  ; and  vve  apprehend  that 
this  defeft  cannot  be  amended  without  taking  off  the  fock  and 
putting  it  in  the  fire.  When  a coulter  is  bent  by  the  fame 
caufe,  the  ploughman  can  either  redlify  it  by  altering  the 
wedging,  or  he  can  Hraighten  it  in  the  field ; and  it  mull  he 
obferved,  that  the  plough  oppofes  much  lefs  refiflance  to  the 
derangement  of  this  fort  of  coulter  than  of  the  common  one. 
In  the  common  coulter  the  firain  does  not  fo  much  end  to 
tvviff  the  plough  round  the  line  of  its  motion,  as  to  prefs  it 
wholly  to  landward.  The  refiHance  to  this  is  great,  but  a very 
moderate  force  will  twill  it  round  it3  line  of  motion.  In  either 
cafe,  if  the  blow  be  given  in  that  point  of  the  coulter  where 
the  draught-line  croffes  it,  there  will  be  no  twin  of  the  whole 
plough,  but  the  point  of  the  plough  will  be  forced  horizon- 
tally to  or  (lorn  the  land.  When  the  blow  is  out  of  this  line, 
the  drain  tends  to  twill  the  beam  or  the  plough.  Experience 
will  determine  which  of  the  two  is  the  moll  hazardous.  Thete 
ploughs  are  made  by  Thomas  Lindfay,  Abbeyhill,  Edinburgh, 
arid  models  arc  to  be  feen  in  the  hall  of  the  Highland  So** 
ciety. 
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Plough -drill.  Sec  Dri and  Husbandry.  In 
the  Gentleman’s  Magazine  for  Jn'y  i 793,  p.  602,  Mr.  Wickfns 
of  Pondhead  Lodge,  New  Foreft,  gives  an  account  of  a firr:- 
plified  drill-plough  invented  by  himfelf.  Its  importance  is 
increafed,  lie  thinks,  by  the  cheapnefs  apd  eafy  conltruftion  of 
it,  becaufc  it  can  be  ufed  upon  a fniall  fcalc  by  a Jingle  man, 
and  upon  a larger  fca7e  by  two  men,  or  a man  and  boy;  fo 
that  the  inconvenience  fullered  by  horfcs  trampling  the  ground, 
Sec.  is  hereby  avoided.  To  t he  drill  for  fowiiig  is  occalionally 
annexed  a blade  for  booing  between  the  rows:  “ the  good 
effefts  of  which  (fays  Mr.  Wick  ins)  are  no  lefs  obvious  from 
its  nurturing  the  giowth  of  the  corn,  and  producing  collateral 
ftioots  from  the  application  of  freffi  foil,  but  alfo  from  its  af- 
fording the  means  of  extirpating  the  weeds,  which  art  fo 
noxious  to  it.”  He  informs  us  likewife,  that  his  fmgle  hand- 
drill  hath  been  feen  and  approved  by  the  Bath  Society;  and 
they  have  in  confequence  been  pieafed  to  vote  him  an  hono- 
rary and  correfponding  member.  S nCe'  that  time,  however, 
he  fays,  he  has  very  materially  improved  and  Amplified  it.  Mr. 
Wickinss  delcription  of  his  invention  is  far  from  accurate ; 
and  the  drawing,  of  which  there  is  an  engraving  in  the  fame 
magazine,  was  taken  when  his  machine  was  in  its  infant  and 
lefs  improved  ftate.  He  promifes,  however,  further  informa- 
tion in  the  Gentleman’s  Magazine,  and  he  offers  more  particu- 
lars to  fuch  agricultural  people  as  (hall  defire  it.  We  are  far 
from  decidedly  thinking  that  this  plough-drill  is  a real  im- 
provement, or  that  it  ever  will  come  to  be  really  and  generally 
lifeful.  We  have  feen  fo  many  of  thefe  and  fuch  like  improve- 
ments make  a great  noife  for  a while,  and  then  fall  into  negleil, 
without  having  ever  come  into  ufe,  as  makes  us  fhy  in  forming 
opinions  refpefting  the  utility  of  tliofe  infiru  merits  which  are 
fo  often  and  fo  boldly  obtruded  on  the  world  as  the  tie  plus 
ultra  of  improvements  in  their  feveral  fpheres.  We  think  it  our 
duty,  however,  to  give  every  attempt  at  improvement,  efpe- 
cially  in  the  ufeful  arts,  albthc  jullice  in  our  power  ; and,  on 
this  account,  it  has  always  been  our  cuftom  to  lay  before  our 
readers  fuch  claims  to  it  as  have  occurred  in  the  courfe  of  our 
work,  whether  thofe  claims  appeared  to  ourfelves  to  be  juft  or 
not. 

PLOUGHMAN,  the  perfon  who  guides  the  plough  in  the 
operation  of  tilling. 

PLOUGHING,  in  agriculture,  the  turning  up  the  earth 
with  a plough.  See  Husbandry,  pajjtm. 

PLOVER,  in  ornithology,  a fpecies  of  Charadriits. — 
Thefe  birds  ufually  fly  in  exceedingly  large  flocks  in  the  places 
they  frequent;  people  talk  of  zc,ooo  or  30,000  being  ieen  in 
a flock.  They  generally  come  to  us  in  September,  and  leave 
us  about  the  end  of  March.  In  cold  weather  they  are  found 
very  commonly  in  queft  of  food  on  lands  lying  near  the  fca  ; 
but  in  thaws  and  open  feafons  they  go  higher  up  in  .the 
country. 

They  love  to  feed  on  ploughed  lands,  but  never  remain  long 
at  a time  on  them,  for  they  are  very  cleanly  in  their  nature; 
and  the  dirt  which  lodges  on  their  beaks  and  feet  gives  them  fo 
much  uneafinefs,  that  they  fly  to  the  neareft  water  to  wafli 
themfelves.  When  they  rooft,  they  do  not  go  to  tre'  or 
hedges  ; but  fit  fquatting  on  the  ground  like  ducks  or  geefe, 
far  from  trees  or  hedges,  when  the  weather  is  calm  ; but  when 
it  is  ftormy,  they  often  get  under  (belter.  In  wet  weather  they 
do  not  deep  in  the  night  at  all,  but  run  about  picking  up  the 
worms  as  they  crawl  out  of  the  ground  : during  this  feeding 
they  are  continually  making  a fmall  cry,  that  ferves  to  keep 
them  together ; and  in  the  morning  they  take  flight.  If  in 
their  flight  they  fpy  any  others  on  the  ground,  they  call  them 
up;  and  if  they  refufe  to  come,  the  whole  body  defeends  to 
fee  what  food  there  is  in  the  place  that  detains  them. 

Plovsrs  are  very  eafily  taken  at  the  time  of  their  firit  coming 


over,  when  they  have  not  got  any  other  birds  mixed  among 
them  ; but  when  they  afterwards  pick  up  the  teal  and  other 
fhy  birds  among  them,  it  becomes  more  difficult.  The  beft 
feafon  for  taking  them  is  in  Odtobcr,  efpecially  in  the  begin- 
ning of  that  month:  after  this  they  grow  timorous,  and  are 
not  eafily  taken  again  till  March,  which  is  the  time  of  their 
coupling.  The  fevered  frofts  are  not  the  beft  feafon  for  taking 
them  in  neft,  but  variable  weather  does  better.  The  north- 
weft  wind  is  found  difadvantage-ous  to  the  taking  of  them  ; 
and  in  general,  great  regard  is  to  be  paid  to  the  courfe  of 
the  wind  in  the  Petting  of  the  nets.  All  fea-fowl  fly  againft 
the  wind  when  the  land  lies  that  way  ; and  the  nets  for  taking 
them  are  therefore  to  be  placed  in  a proper  diredtion  accord- 
ingly. 

PLOWDEN  (Edmund),  ferjeant  at  liw,  was  the  fon  of 
Plumphrey  Plowden  of  Plowden  in  Shroplhire,  of  an  ancient 
and  gcntetl  family.  He  was  ftrft  a ftudent  in  the  univerfity 
of  Cambridge,  where  he  fpent  three  years  in  the  (tudy  of  phi- 
lofophy  and  medicine.  He  then  removed  to  Oxford,  where, 
having  continued  his  former  itudies  about  four  years  more,  in 
1^52  be  was  admitted  to  the  practice  of  phyfic  and  furgery  : 
hut  probably  finding  the  practice  of  the  art  of  healing  lefs 
agreeable  than  the  ftudy,  he  entered  himftlf  of  the  Middle 
Temple,  and  began  to  read  law.  Wood  fays,  that  in  15^7 
he  was  fummer  reader  to  that  fociety,  and  Lent-reader  three 
years  after,  being  then  ferjeant  and  oracle  of  the  law.  He  died 
in  the  year  1584,  aged  67;  and  was  buried  in  theTemple-ehurch 
near  the  north  wall , at  the  e«(t  end  of  the  choir.  He  married, 
the  daughter  of  William  Sheldon  of  Boleyin  WorcefterJhire  ; 
by  whom  he  had  a fon,  who  died  foon  after  his  father.  He 
wrote,  r.  Commentaries  or  Reports  of  divers  Cafes,  Sic.  in  the 
Reigns  of  King  Edward  VI.  Queen  Mary,  and  Queen  Eliza- 
beth ; London,  1571,  78,  99,  1613,  &c.  Written  in  the 
old  Norman  language.  2.  Queries,  ora  Moot-book  of  Cafes, 
&rc.  tranflated,  methodized,  and  enlarged,  by  H.  B.  of  Lin- 
coln’s-lnn  ; Lond.  16 6z,  8vo. 

PLUCHE  (Antony),  born  at  Rheims  in  1688,  merited 
by  his  engaging  manners  and  proficiency  in  the  beiles-Iettre* 
the  appointment  of  humanift  in  the  univerfity  of  that  city. 
Two  years  after  he  obtained  the  profeflbr  of  rhetoric’s  chair, 
and  was  admitted  into  holy  orders.  The  bifliop  of  Lao rt, 
(Clermont)  informed  of  his  talents,  offered  him  the  diredion 
of  the  college  of  his  epifcopal  city.  By  his  indufiry  and  fupe- 
rior  knowledge,  a proper  order  and  fubordination  foon  took 
place  in  it  ; but  feme  particular  opinions  refpeding  the 
affairs  of  the  time  difburbed  his  tranquillity,  and  obliged 
him  to  quit  his  office.  The  intendant  of  Rouen,  at  the  re- 
qtieft.  of  the  celebrated  Rollin,  entrufted  him  with  the  edu- 
cation of  his  fon.  Abbe  Pluche,  having  filled  that  place 
with  fuccefs  and  great  honour  to  himfelfj  left  Rouen  and 
went  to  Paris,  where,  by  the  patronage  of  fome  literary 
friends  and  his  own  excellent  writings,  he  acquired  a very  dif- 
tinguiihed  reputation  for  learning.  He  publiihed,  1.  Letptc- 
tacle  tk  la  Nature  (Nature  Dif played),  in  9 vols.  in  121110. 
This  work,  which'  is  equally  iriftrudivc  and  entertaining,  is 
written  with  perfpicuity  and  elegance  ; but  the  form  of  dia- 
logue which  he  adopted  has  drawn  him  into  the  fault  of  being 
rather  too  prolix.  The  fpeakers,  who  are  the  Prior,  the  Count, 
and  Countefs,  are  not  diftinguiffied  by  any  ftriking  feature  ; 
but  they  have  all  the  common  character;  which  is  tolerably 
pleafing,  not  excepting  even  that  of  the  little  chevalier  1)« 
Breuil,  who  is,  however,  a mere  fcholar.  This  is  the  opinioa 
which  Abbe  Desfontaines  has  formed  of  this  work.  Though 
the  author  hasr given  the  converfations  a pretty  ingenious  turn, 
and  even  fome  vivacity,  yet  they  now  and  then  fall  into  the 
tone  of  the  college.  2.  Hjlobr  da  Clcl,  or  Hiilory  of  the 
Heavens,  in  2 vols.  in  j2tuo.  In  this  performance  we  liud 
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two  part*  almoft  independent  of  one  another.  The  firft  con- 
tains fome  learned  inquiries  into  the  origin  of  the  poetic  hea- 
vens. It  is  nearly  a complete  mythology,  founded  upon  ideas 
which  are  new  and  ingenious.  The  fecond  is  the  hirtory  of 
the  opinions  given  by  philofophers  refpeiting  the  formation  of 
the  world.  The  author  (hows  the  inutility,  the  inconftancy, 
and  uncertainty,  of  the  moltefteemed  fyftems ; and  concludes 
with  pointing  out  the  excellence  and  fublime  fimplicity  of  the 
Mofaic  account.  Belides  a noble  and  well-turned  expredion, 
we  had  in  it  an  erudition  which  does  not  fatigue  the  mind. 
As  to  the  foundation  of  the  fyftem  explained  in  the  firft  part, 
though  it  appears  plauiible,  we  will  not  take  upon  us  to  fay  how 
far  ic  is  true  : Voltaire  called  it  Fable  du  Crcl,  ora  Fable  of  the 
Heavens.  3.  De  Lingua  rum  art'jiaQ  ; a work  which  he  tranf- 
lated  with  this  title,  La  Mecanique  des  Langues,  in  tzmo.  In 
this  treatife  he  propoles  a fhort  and  eafy  method  of  learning 
languages,  which  is  by  the  ufe  of  tranflations  inftead  of  themes 
or  exercifes  ; and  we  mult  admit  his  reflections  on  that  fubjeft 
are  both  judicious  and  well  expreffed.  4.  Harmony  of  the 
Plalms  and  the  Gofpel,  or  a Tranllation  of  the  Pfalms  and 
Hymns  of  the  Church,  with  Notes  relative  to  the  Vulgate, 
the  Septuagint,  and  Hebrew  Text,  printed  at  Paris  in  1764, 
in  i2;no.  In  1749,  Abbe  Pluche  retired  to  Varenne  St. 
Maure,  where  he  gave  himfelf  up  entirely  to  devotion  and 
ftudy.  Having  become  fo  deaf  that  he  could  not  hear  with- 
out the  help  of  a trumpet,  the  capital  afforded  hint  very  little 
entertainment.  It  was  in  this  retreat  that  he  died  of  an  apo- 
plexy on  the  20th  of  November  1761,  -at  the  age  of  73  years. 
He  poffeffed  thofe  qualities  which  form  the  fciiolar,  the  honeft 
mar.,  and  the  chriftian : temperate  in  his  meals,  true  to  his 
word,  an  affe&ionate  parent,  a fenfible  friend,  and  a humane 
philofopher  ; he  gave  leffons  of  virtue  in  his  life  as  well  as  in 
his  writings.  His  fubmiflion  to  all  the  dogmas  of  religion  was- 
very  great.  Some  Delfts  having  been  furprifed  that,  in  mat- 
ters of  faith,  he  fiiould  think  and  fpeak  like  the  vulgar,  his 
anfwer  was,  ‘c  I glory  in  doing  fo  : It  is  infinitely  more  rational 
to  believe  the  word  of  God,  than  to  follow  the  glimmering 
lights  of  a reafon  which  is  limited  and  fubjeft  to  error.” 

PLUG,  certain  pieces  of  timber,  formed  like  the  fruftum 
of  a cone,  and  ufed  to  ftop  the  haufe-holes  and  the  breaches 
made  in  the  body  of  a fhip  by  cannon  balls;  the  fotmer  of 
which  are  called  baufe-plugs , and  the  latter Jhot-tfdugs,  which 
are  formed  of  various  fixes  in  proportion  to  the  holes  made  by 
the  different  fixes  of  ftiot,  which  may  penetrate  the  (hip’s  fides 
or  bottom  in  battle  ; accordingly  they  are  always  ready  for 
this  purpofe. 

PLUKLENET  (Leonard),  a phyfician  who  flouriftied  in 
the  reign  of  king  Charles  II.  was  one  of  the  moft  excellent 
and  laborious  botanifts  of  that  or  any  other  age.  He  was  au- 
thor of  the  Phylographia  Plucenctiana , the  Almagejlicum  Bri- 
tannicum,  and  other  works  of  the  like  kind,  on  which  he  fpent 
the  greateft  part  of  his  life  and  fortune.  His  Phytography  is 
mentioned  with  the  higheft  encomiums  in  the  Philofophical 
Tranfa&ions  for  February  1696-7.  His  Opera  Botaaica, 
with  cuts,  were  printed  at  London  in  6 vols.  folio,  in  1720. 

PLUM-trke,  in  botany.  SeePRuxus. 

PLUMAGE,  the  feathers  which  ferve  birds  for  a covering. 
See  Ornithology.  « 

PLUMB-linf.,  among  artificers,  denotes  a perpendicular 
to  the  horizon  ; fo  called,  as  being  commonly  eredted  by 
means  of  a plummet.  , 

PLUMBAGO,  l fad-wort,  in  botany;  a genus  of  the 
monogynia  order,  belonging  to  the  pentandria  clafs  of  plants. 

I here  are  four  fpecies ; the  moft  remarkable  of  which  arc  the 
Europsea  and  Zeylonica.  The  fuff  grows  naturally  in  the 
Jouthern  parts  of  Europe,  aud  has  a perennial  root  linking 
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deep  in  the  ground.  There  are  many  (lender  channelled  ftalks, 
about  three  feet  high,  terminated  by  tufts  of  finall  funnel* 
(haped  flowers,  of  a blue  or  white  colour.  The  fecond  grows 
naturally  in  both  the  Indies.  The  upper  part  of  the  ftalk 
and  empalement  are  covered  with  a glutinous  juice,  which 
catches  the  fmall  flies  that  light  upon  it.  The  former  fpecies 
is  propagated  by  parting  the  roots,  and  by  feeds;  but  the  lat- 
ter is  too  tender  to  thrive  in  the  open  air  in  this  country. 

Plumbago.  See  Black- Lead. 

PLUMBERY,  the  art  of  carting  and  working  lead,  and 
ufing  it  in  building.  A.s  this  metal  melts  foon  and  with  little 
heat,  it  is  eaiy  to  caft  it  into  figures  of  any  kind,  by  running 
it  into  moulds  of  brafs,  clay,  plafter,  See.  But  the  chief  ar- 
ticle in  plumbery  is  (beets  and  pipes  of  lead  ; and  as  thefe 
make  the  bafis  of  the  plumber’s  work,  we  ftiall  here  give  the 
procefs  of  making  them. 

In  caftin gjheiet-leid,  a table  or  mould  is  made  ufe  of,  which 
confirts  of  large  pieces  of  wood  well  jointed,  and  bound  with 
bars  of  iron  at  the  ends  ; on  the  fides  of  which  runs  a frame 
confifting  of  a ledge  or  border  of  wood,  three  inches  thick  and 
four  inches  high  from  the  mould,  called  the  floatps.  The  ordi- 
nary width  of  the  mould,  within  thefe  (harps,  is  from  four  to 
five  feet;  and  its  length  is  16,  17,  or  18  feet.  This  fliouli 
be  fomething  longer  than  the  (fleets  are  intended  to  be,  in  or- 
der that  the  end  where  the  metal  runs  off  from  the  mould  may 
be  cut  off,  becaufe  it  is  commonly  thin  or  uneven,  or  ragged 
at  the  end.  It  muft  (land  very  even  or  level  in  breadth,  and 
fomething  falling  from  the  end  in  which  the  metal  is  poured  in, 
viz.  about  an  inch  or  an  inch  and  a half  in  the  length  of  16 
or  17  feet  or  more,  according  to  the  thinnefs  of  the  (heets 
wanted  ; for  the  thinner  the  (heet,  the  more  declivity  the  mould 
(liould  have.  At  the  upper  end  of  the  mould  (lands  the  pan, 
which  is  a concave  triangular  prifm,  compofed  of  two  planks 
nailed  together  at  right  angles,  and  two  triangular  pieces  fitted 
in  between  them  at  the  ends.  The  length  of  this  pan  is  the 
wdiole  breadth  of  the  mould  in  which  the  (heets  are  caft  ; it 
(lands  with  its  bottom,  which  is  a (harp  edge,  on  a form  at 
the  end  of  the  mould,  leaning  with  one  fide  againft  it ; and  on 
the  oppofite  fide  is  a handle  to  lift  it  up  by,  to  pour  out  the 
melted  lead  ; aud  on  that  fide  of  the  pan  next  the  mould  are 
two  iron  hooks  to  take  hold  of  the  mould,  and  prevent  the  pan 
from  flipping  while  the  melted  lead  is  pouring  out  of  it  into 
the  mould.  This  pan  is  lined  on  the  ir.fide  with  moiftened 
fand,  to  prevent  it  from  being  fired  by  the  hot  metal.  The 
mould  it  alfo  lpread  over,  about  two  inches  thick,  with  find 
fifted  and  moiftened,  which  is  rendered  perfectly  level  by  rrov- 
ihg  over  it  a piece  of  wood  called  a j/rike,  and  fmooth  ug  it 
over  with  a fmoothing  plane,  which  is  a plate  of  poliflied  brafs, 
about  one-fourth  of  an  inch  thick  and  nine  inches  Iquarc, 
turned  up  on  all  the  four  edges,  and  with  a handle  fitted  on  to 
the  upper  or  concave  fide.  The  fand  being  thus  fmoothed,  it 
is  fit  for  calling  (heets  of  lead  : but  if  they  would  caft  a cif- 
tern,  they  meafure  out  the  bignefs  of  the  four  fides ; and  hav- 
ing taken  the  dimenfions  of  the  front  or  fore-part,  make  mould- 
ings by  preffmg  long  (lips  of  wood,  which  contain  the  fame 
mouldings,  into  the  level  fand  ; and  form  the  figures  of  birds, 
bealls,  &c,  by  preffmg  in  the  fame  manner  leaden  figures  up- 
on it,  and  then  taking  them  off,  and  at  the  fame  time  fnlooth- 
ing  the  furfacc  where  any  of  the  fand  is  railed  up  by  m iking 
thefe  imprtflions  upon  it.  The  reft  of  the  operation  is  the 
fame  in  calling  either  cifterns  or  plain  (heets  of  lead.  But  be- 
fore we  proceed  to  mention  the  manner  in  which  that  is  per- 
formed, it  will  be  neceffary  to  give  a more  particular  deferip* 
tion  of  the  Jlrike.  The  (trike,  then,  is  a piece  of  board  about 
five  inches  broad,  and  fomething  longer  than  the  brerdi  h of 
the  mould  on  the  infide;  and  at  each  end  is  cut  a notch  about 
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two  inches  deep,  fo  that  when  it  is  ufed  it  rides  upon  the  fliarps 
with  thofe  notches.  Before  they  begin  to  cart,  the  ftrike  is 
made  ready  by  tacking  two  pieces  of  an  old  hat  on  the 
notches,  or  by  flipping  a cafe  of  leather  over  each  end,  in  or- 
der to  raife  the  under  fide  about  one-eighth  of  an  inch  or 
Something  more  above  the  fand,  according  as  they  would  have 
the  flieet  to  be  in  thicknefs  ; then  they  tallow  the  under  edge 
of  the  ftrike,  and  lay  it  acrofs  the  mould.  The  lead  being 
melted,  it  is  put  into  the  pan  with  ladles,  in  which,  when 
there  is  a fufficient  quantity  for  the  prefent  purpofe,  the  feum 
of  the  metal  is  fwept  off  with  a piece  of  board  to  the  edge  of 
the  pan,  letting  it  fettle  on  the  land,  which  is  by  this  means 
prevented  from  falling  into  the  mould  at  the  pouring  out  of  the 
metal.  When  the  lead  is  cool  enough,  which  mult  be  regu- 
lated according  to  the  thicknefs  of  the  Iheets  wanted,  and  is 
known  by  its  beginning  to  {land  with  a Ihell  or  wall  on  the 
fand  round  the  pan,  two  men  take  the  pan  by  the  handle,  (or 
elfe  one  of  them  lifts  it  by  the  bar  and  chain  fixed  to  a beam 
in  the  deling,)  and  pour  it  into  the  mould,  while  another 
man  Hands  ready  with  the  ftrike,  and,  as  foon  as  they  have 
done  pouring  in  the  metal,  puts  oil  the  mould,  fweeps  the  lead 
forward,  and  draws  the  overplus  into  a trough  prepared  to  re- 
ceive it.  The  fheets  being  thus  call,  nothing  remains  but  to 
roll  them  up  or  cut  them  into  any  mcafure  wanted  ; but  if  it 
be  a ciftern,  it  is  bent  into  four  fides,  fo  that  the  two  ends 
may  join  the  back,  where  they  are  foldered  together ; after 
which  the  bottom  is  foldered  up. 

The  method  of  cajling  pipes  'without  foldering.  To  make  thefe 
pipes  they  have  a kind  of  little  mill,  with  arms  or  levers  to 
turn  it  withal.  The  moulds  are  of  brafs,  and  confift  of  two 
pieces,  which  open  and  fhut  by  means  of  hooks  and  hinges, 
their  inward  caliber  or  diameter  being  according  to  the  fize  of 
the  pipe,  ufually  two  feet  and  a half.  In  the  middle  is  placed 
a core  or  round  piece  of  brafs  or  iron,  fomewhat  longer  than 
the  mould,  and  of  the  thicknefs  of  the  inward  diameter  of  the 
pipe.  Tin’s  core  is  parted  through  two  copper  rundles,  one  at 
each  end  of  the  mould,  which  they  ferve  to  clofe  ; and  to  thefe 
is  joined  a little  copper  tube  about  two  inches  long,  and  of  the 
thicknefs  the  leaden  pipe  is  intended  to  be  of.  By  means  of 
thefe  tubes,  the  core  is  retained  in  the  middle  of  the  cavity  of 
the  mould.  The  core  being  in  the  mould,  with  the  rundles  at 
its  two  ends,  and  the  lead  melted  in  the  furnace,  they  take  it 
up  in  a ladle,  and  pour  it  into  the  mould  by  a little  aperture  at 
one  end,  made  in  the  form  of  a funnel.  When  the  mould  is 
full,  they  pafs  a hook  into  the  end  of  the  core,  and,  turning 
the  mill,  draw  it  out ; and  then  opening  the  mould,  take  out 
the  pipe.  If  they  defire  to  have  the  pipe  lengthened,  they  put 
one  end  of  it  in  the  lower  end  of  the  mould,  and  pafs  the  end  of 
the  core  into  it  ; then  rtiut  the  mould  again,  and  apply  it3 
rundle  and  tube  as  before,  the  pipe  juft  call  ferving  for  a rundle, 
See.  at  the  other  end.  Things  being  thus  replaced,  they  pour 
in  frerti  metal,  and  repeat  the  operation  till  they  have  got  a pipe 
of  the  length  required. 

For  making  pipes  of  flieet-lead,  the  plumbers  have  wooden 
cylinders,  of  the  length  and  thicknefs  required  ; and  on  thefe 
they  form  their  pipes  by  wrapping  the  flieet  around  them,  and 
foldering  up  the  edges  all  along  them. 

The  lead  which  lines  the  Chinefe  tea-boxes  is  reduced  to  a 
thipnefs  which  we  are  informed  European  plumbers*  cannot 
imitate.  The  following  account  of  the  procefs,  by  which  the 
plates  are  formed,  was  communicated  to  a writer  in  the  Gen- 
tleman’s Magazine  by  an  intelligent  mate  of  an  End  Indiaman. 
The  caller  fits  by  a pot  containing  the  melted  metal ; and  has 
two  large  Hones,  the  under  one  fixed,  the  upper  moveable,  di- 
rectly before  him.  He  raifes  the  upper  Hone  by  prefling  his 
foot  upon  the  fide  of  it,  and  with  an  iron  ladle  pours  ipto  the 
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opening  a proper  quantity  of  the  fluid  metal.  He  then  imme- 
diately lets  fall  the  upper  Hone,  and  by  that  means  forms- the 
lead  into  a thin  irregular  plate,  which  is  afterwards  cut  into 
a proper  fliape.  The  furfaces  of  the  ftone3,  where  they  touch 
each  other,  are  exactly  ground  together. 

PLUMBUM,  lead.  See  Lead. 

Plumbum  Corneum,  a combination  of  lead  with  the  marine 
acid.  See  Chemistry. 

PLUME,  in  botany,  the  bud  or  germ.  See  Gemma. 

PLUMIER  (Charles),  a learned  Minim,  born  at  Mar- 
feilles,  and  one  of  the  moll  able  botanifts  of  the  17th  century 
He  was  inftru&ed  by  the  famous  Maignan,  who  taught  him 
mathematics,  turnery,  the  art  of  making  fpe&acles,  burning- 
glafles,  microfcopes,  and  other  works.  He  at  length  went  to 
Rome  to  perfect  himfelf  in  his  ftudies,  and  there  applied  him- 
felf  entirely  to  botany  under  a fkilful  Italian.  At  his  return  to 
Provence,  he  fettled  in  the  convent  at-Bornes,  a maritime  place 
near  Hieres,  where  he  had  the  convcniency  of  making  difeo- 
verfes  in  the  fields  with  rclpedl  to  fimplts.  He  was  feme  time 
after  lent  by  the  French  king  to  A merica,  to  bring  from  thence 
fuch  plants  as  might  be  of  fervice  in  medicine.  He  made  three 
different  voyages  to  the  Antilles,  and  Hopped  at  the  ifland  of 
St.  Domingo.  The  king  honoured  him  with  a penfion  ; and 
he  at  laft  fettled  at  Paris.  However,  at  the  deJire  of  M.  Fa- 
gon,  he  prepared  to  go  a fourth  time  to  America,  to  examine 
the  tree  which  produces  the  Jefuits  bark  ; but  died  at  the  port 
of  Santa  Maria,  near  Cadiz,  in  1 706.  He  wrote  feveral  ex- 
cellent works;  the  principal  of  which  are,  1.  A volume  of  the 
Plants  in  the  American  Irtands.  2.  A Treatife  on  the  Ame- 
rican Fern.  3.  The  Art  of  Turnery  ; a .curious  work  em- 
bellirtied  with  plates. 

PLUMMET,  Plumb -Rule-,  or  Plumb-line , an  inftrument 
ufed  by  carpenters,  mafons,  &c.  in  order  to  judge  whether 
walls,  &c.  be  upright  planes,  horizontal,  or  the  like.  It  is 
thus  called  from  a piece  of  lead,  faftened  to  the  end  of  a cord, 
which  ufually  conllitutes  this  inftrument.  Sometimes  the  ftring 
defeends  along  a wooden  ruler,  Sec.  raifed  perpendicularly  on 
another  ; in  which  cafe  it  becomes  a level. 

PLUMMING,  among  miners,  is  the  method  of  ufino-  a 
mine-dial,  in  order  to  know  the  exact  place  of  the  work  where 
to  fink  down  an  air-fhaft,  or  to  bring  an  adit  to  the  work,  or 
to  know  which  way  the  load  inclines  when  any  flexure  happens 
in  it. 

It  is  performed  in  this  manner : A IkilfuJ  perfon  with  an 
afiillant,  and  with  pen,  ink,  and  paper,  a long  line,  and  a fun- 
dial,  after  his  guefs  of  the  place  above  ground,  defeends  into 
the  adit  or  work,  and  there  fallens  one  end  of  the  line  to  fomc 
fixed  thing  in  it  ; then  the  incited  needle  is  let  to  reft,  and  the 
exaCt  point  where  it  rells  is  marked  with  a pen  : he  then  goes  on 
further  in  the  line  Hill  faftened,  and  at  the  next  flexure  of  the 
adit  he  makes  a mark  on  the  line  by  a knot  or  otherwife  : and 
then  letting  down  the  dial  again,  he  there  likewife  notes  down 
that  point  at  which  the  needle  Hands  in  this  fecond  pofition. 
In  this  manner  he  proceeds,  from  turning  to  turning,  marking 
down  the  points,  and  marking  the  line,  till  he  comes  to  the 
intended  place : this  done,  he  afeends,  and  begins  to  work  on 
the  furface  of  the  earth  what  he.  did  in  the  adit,  bringing  the 
firft  knot  in  the  line  to  fuch  a place  where  the  mark  of  the 
place  of  the  needle  will  again  anfwer  its  pointing,  and  continues 
this  till  he  come  to  the  deli  red  place  above  ground,  which  is 
certain  to  be  perpendicular  over  the  part  ol  the  mine  into 
which  the  air-fliaft  is  to  be  funk. 

PLUMOSE,  fomething  formed  in  the  manner  of  a feather, 
with  a Hem  and  fibres  iffuing  from  it  on  each  fide  : fuch  arc 
the  anteunx  of  certain  moths,  butterflies,  &c. 

PLURAL,  in  grammar,  an  epithet  applied  to  that  uumbet 
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tf  ndtffis  and  verbs  which  is  ufed  when  we  fpeak  of  more  than 
one  thing.  See  Grammar. 

PLURALITY,  a difcrete  quantity,  confiding  of  two  or  a 
greater  number  of  the  fame  kind  ; thus  we  fay,  a plurality 
of  gods,  of  worlds,  Src. 

Plurality  of  Benefices*  or  Livings,  is  where  the  fame  clerk 
is  poffefled  of  two  or  more  fpirilual  preferments,  with  cure  of 
fouls.  See  Benefice.  The  fmallnefs  of  feme  benefices  firft 
gave  rife  to  pluralities;  for  an  ecclefiaftic,  unable  to  fubfid 
on  a fingle  one,  was  allowed  to  hold  two,  and  at  length  the 
number  increafed  without  bounds.  A remedy  was  attempted 
for  this  abufe  at  the  council  of  Lateran  under  Alexander  III. 
and  Innocent  III.  in  the  year  1 2 15,  when  the  holding  more 
than  one  benefice  was  forbid  by  a canon  under  the  penalty  of 
deprivation  ; but  the  fame  canon  granting  the  pope  a power 
to  difpenfe  with  it  in  favour  of  perfons  of  diib’nguifired  merit, 
the  prohibition  became  almod  ufelefs.  They  were  alfo  re- 
ftrained  by  ftatute  21  Hen.  VIII.  cap.  13.  which  enadls,  that 
if  any  perfon,  having  one  benefice  with  cure  of  fouls,  of  the 
yearly  value  of  81.  or  above  (in  the  king’s  books),  accept 
any  other  with  cure  of  fouls,  the  fird  (hall  be  adjudged  in  law 
to  be  void,  &c,  though  the  fame  ftatute  provides  for  difpenfa- 
tion  in  certain  cafes. 

In  England,  in  order  to  procure  a difpenfation,  the  pre- 
fentce  mult  obtain  of  the  bifhop,  in  whofe  diocefe  the  livings 
are,  two  certificates  of  the  values  in  the  king’s  books,  and 
the  reputed  values  and  diftance  ; one  for  the  archbifhop,  and 
the  other  for  the  lord-chancellor.  And  if  the  livings  lie  in 
two  diocefes,  then  two  certificates  of  the  fame  kind  are  to  be 
obtained  from  each  bilhop.  He  mud  alfo  Ihow  the  archbilbop 
his  presentation  to  the  fccond  living,  and  bring  with  him  two 
tedimonials  from  the  neighbouring  clergy  concerning  his  beha- 
viour and  converfation,  one  for  the  archbidiop  and  the  other 
for  the  lord  chancellor ; and  he  mud  alfo  Ihow  the  archbidiop 
his  letters  of  orders,  and  a certificate  of  his  having  taken  the 
degree  of  mafter  of  arts,  at  the  lead,  in  one  of  the  univerfities 
of  this  realm,  under  the  hand  of  the  regilter.  And  if  he  be 
not  doftor  or  bachelor  of  divinity,  nor  doclor  nor  bachelor  of 
law,  he  is  to  procure  a qualification  of  a chaplain,  which  is 
to  be  duly  regidered  in  the  faculty  office,  in  order  to  be  ten- 
dered to  the  archbidiop,  according  to  the  ftatute.  And  if  lie 
hath  taken  any  of  the  aforefaid  degrees,  which  the  ftatute  al- 
lows as  qualifications,  he  is  to  procure  a certificate  thereof  as 
already  mentioned,  and  to  fliow  the  fame  to  the  archbifhop  ; 
after  which  his  difpenfation  is  made  out  at  the  faculty  office, 
where  he  gives  fecurity  according  to  the  direftion  of  the  canon. 
He  mud  then  repair  to  the  lord-chancellor  for  confirmation 
under  the  broad  feal  ; and  be  mull  apply  to  the  bifhop  of  the 
diocefe  where  the  living  lies  for  his  admiffion  and  inflitulion. 
By  the  feveral  damp-aits,  for  every  fkin,  or  paper,  or  parch- 
ment, &c.  on  which  any  difpenfation  to  hold  two  ecclefiadical 
dignities  or  benefices,  or  a dignity  and  a benefice,  fliall  be 
engrofied  or  written,  there  fhall  be  paid  a treble  40s.  damp 
duty. 

We  have  ^lfo  a regulation  in  regard  to  pluralities  ; but  it  is 
often  dilpenfed  with  ; for,  by  the  faculty  of  difpenfation,  a 
pluralid  is  required,  in  that  benefice  from  which  he  fliall  hap- 
pen to  be  mod  abfent,  to  preach  1 3 fermons  every  year,  and 
to  cxercife  hofpitality  for  two  months  yearly. 

In  Germany  the  pope  grants  difpenfations  for  poffefling  a 
plurality  of  benefices,  on  pretence  that  the  ecclefiadical  princes 
there  need  large  revenues  to  bear  up  againd  the  Protedant 
princes. 

PLUS,  in  algebra,  a charafler  marked  thus  +,  ufed  for 
the  fig n of  addition.  See  Algebra,  and  Negative  Sine- 

PLUSH,  in  commerce,  &c.  a kind  of  duff,  having  a fort 
of  velvet  knap  or  fhag  on  one  fide,  compolcd  regulaily  of  a 


woof  of  a fingle  woollen  thread  and  a double  warp  ; the  one 
wool,  of  two  threads  twilled  ; the  other  goats’  or  camels’  hair  ; 
though  there  are  fome  plufhes  entirely  of  worded,  and  others 
compofed  wholly  of  hair. 

PLUTARCH,  a great  philofopher  and  hidorian  of  anti- 
quity, who  lived  from  the  reign  of  Claudius  to  that  of  Hadrian, 
was  born  at  Chseronea,  a fmall  city  of  Bocotia  in  Greece. 
Plutarch’s  family  was  ancient  in  Chasronea  : his  grandfather 
Lamprias  was  eminent  for  bis  learning,  and  a philofopher  ; and 
is  often  mentioned  by  Plutarch  in  bis  writings,  as  is  alfo  his 
father.  Plutarch  was  initiated  early  in  Audy,  to  which  he 
was  naturally  inclined,  and  was  placed  under  the  care  of  Am- 
monius,  an  Egyptian,  who,  having  taught  philofophy  with, 
great  reputation  at  Alexandria,  travelled  thence  into  Greece, 
and  fettled  at  Athens.  Under  this  mader  he  made  great  ad- 
vances in  knowledge;  and  like  a thorough  philofopher,  more 
apt  to  regard  things  than  words,  he  purfued  this  knowledge  to 
the  negledl  of  languages.  The  Roman  language  at  that  time 
was  not  only  the  language  of  Rome,  but  of  Greece  alfo,  and 
much  more  ufed  there  than  the  French  is  now  in  England. 
Yet  he  was  fo  far  from  regarding  it  then,  that,  as  we  learn 
from  himfelf,  be  became  not  converfant  in  it  till  the  declenfion 
of  his  life ; and  though  he  is  fuppofed  to  have  refided  in 
Rome  near  40  years  at  different  times,  yet  he  never  feems  to 
have  acquired  a competent  Ikill  in  it.  But  this  was  not  the 
word:  he  did  not  cultivate  his  mother  tongue  with  any  great 
exablnefs;  and  hence  that  harfhnefs,  inequality,  and  obfeurity, 
in  his  Ayle,  which  has  fo  frequently  and  fo  jullly  been  com- 
plained of. 

After  he  was  principled  and  grounded  by  Ammonius,  hav- 
ing an  infatiable  third  for  knowledge,  he  refolved  to  travel. 
Egypt  was  at  that  time,  as  formerly  it  had  been,  famous  for 
learning ; and  probably  the  myflerioufnefs  of  their  dodrine 
might  tempt  him,  as  it  had  tempted  Pythagoras  and  others,  to 
go  and  converfe  with  the  priefthood  of  that  country.  This 
appears  to  have  been  particularly  his  bufinefs,  by  his  treatife 
Of  Ifis  and  Ofiris,  in  which  he  {hows  himfelf  verfed  in  the 
ancient  theology  and  philofophy  of  the  wife  men.  From 
Egypt  he  returned  into  Greece ; and  vifiting  in  his  way  all  the 
academies  and  fchools  of  the  philofophers,  gathered  from 
them  many  of  thofe  obfervations  with  which  he  has  abundantly 
enriched  pofterity.  He  does  not  feem  to  have  been  attached 
to  any  particular  fe6l,  but  culled  from  each  of  them  whatever 
he  thought  excellent  and  worthy  to  be  regarded.  He  could 
not  bear  the  paradoxes  of  the  Stoics,  but  yet  was  more  averfe 
from  the  impiety  of  the  Epicureans  : in  many  things  he  fol- 
lowed Aridotle  ; but  his  favourites  were  Socrates  and  Plato, 
whofe  memory  he  revered  fo  highly,  that  he  annually  cele- 
brated their  birth-days  with  much  folemnity.  Btlidesthis,  he 
applied  himfelf  with  extreme  diligence  to  colledl  not  only  all 
books  that  were  excellent  in  their  kind,  but  alfo  all  the  fayings 
and  obfervations  of  wife  men  which  he  had  heard  in  converfa- 
tion or  had  received  from  others  by  tradition  ; and  likewife  to 
confult  the  records  and  public  inflruments  preferved  in  cities 
which  he  had  vifited  in  his  travels.  He  took  a particular  jour- 
ney to  Sparta,  to  iearch  the  archives  of  that  famous  common- 
wealth, to  underdand  thoroughly  the  model  of  their  ancient 
government,  the  hiftory  of  their  legiflators,  their  kings,  and 
their  ephovi,  and  digelled  all  their  memorable  deeds  and  fay- 
ings with  much  care.  He  took  the  fame  methods  with  regard 
to  manv  other  commonwealths,  and  thus  was  enabled  to  leave 
its  in  bis  works  fitch  a rich  cabinet  of  obfervation  upon  men  and 
manners,  as,  in  the  opinion  of  Montaigne  and  Bayle,  have  ren- 
dered him  the  mod  valuable  author  of  antiquity. 

The  circumltances  of  Plutarch’s  life  are  not  known,  and 
therefore  cannot  be  related  with  any  exa&nefs.  According  to 
the  learned  FabriciuB,  he  was  bom  under  Claudius,  50.  years. 
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after  the  Chriftian  era.  He  was  married  to  a mod  amiable 
woman  of  his  own  native  town,  whole  name,  according  to  the 
probable  conjecture  of  Rualdus,  was  Timoxtna,  and  to  whofe 
ienfe  and  virtue  he  has  borne  the  mod  affectionate  tcftimony 
in  his  moral  works.  He  had  feveral  children,  and  among 
them  two  fons,  one  called  Plutarch  after  himfelf,  the  other 
Lcntiprias  in  memory  of  his  grandfather.  Lamprias  was  he,  of 
all  his  children,  who  feems  to  have  inherited  his  father’s  philo- 
fophy  ; and  to  him  we  owe  tire  table  or  catalogue  of  Plutarch's 
writings,  and  perhaps  alfo  his  Apophthegms.  He  had  a ne- 
phew,  Sextus  Charoneus,  who  taught  the  learned  emperor 
Marcus  Aurelius  the  Greek  tongue,  and  was  much  honouied 
by  him.  Some  think  that  the  critic  Longinus  was  of  his  fa- 
mily; and  Apuleius,  in  the  fir fl  book  of  liis  Metamorphofes, 
affirms  himfelf  to  be  defeended  from  him. 

On  what  occafion,  and  at  what  time  of  his  life,  he  went  to 
Rome,  how  long  he  lived  there,  and  when  he  tinally  returned 
to  his  own  country,  are  all  uncertain.  It  is  probable  that  the 
fame  of  him  went  thither  before  him,  not  only  bccaufe  he  had 
publilhed  feveral  of  his  works,  but  becaufe  immediately  upon 
his  arrival,  as  there  is  reafon  to  believe,  lie  had  a great  refoi  t of 
the  Roman  nobility  to  hear  him  ; for  he  tells  us  himfelf  that  he 
was  fo  taken  up  in  giving  ledures  of  philoiophy  to  the  great 
men  of  Rome,  that  he  had  not  time  to  make  himfelf  niafler 
of  the  Latin  tongue,  which  is  one  of  the  firft  things  that  would 
naturally  have  engaged  his  attention.  It  appears  that  he  was 
feveral  times  at  Rome  ; and  perhaps  one  motive  to  his  inhabit- 
ing there  was  the  intimacy  he  had  contracted  in  fome  of  thefe 
journeys  with  Soffius  Senecio,  a great  and  worthy  man,  who 
had  been  four  times  conful,  and  to  whom  Plutarch  has  dedi- 
cated many  of  his  Lives.  But  the  great  inducement  which 
carried  him  firft  to  Rome  was  undoubtedly  that  which  had 
carried  him  into  fo  many  other  parts  of  the  world,  namely, 
to  make  observations  upon  men  and  manners,  and  to  colledl 
materials  for  writing  the  Lives  of  the  Roman  Worthies,  in  the 
fame  manner  as  he  had  already  written  thofe  of  the  Grecian  ; 
and  accordingly  he  not  only  converfed  with  all  the  living,  but 
fearched  the  records  of  the  capitol,  and  of  all  the  libraries. 
Not  but,  as  we  learn  from  Suidas,  he  was  intruded  alfo  with 
the  management  of  public  affairs  in  the  empire,  during  his  refi- 
tience  in  the  metropolis.  “ Plutarch  (fays  he)  lived  in  the 
time  of  Trajan,  who  beftowed  on  him  the  confular  ornaments, 
and  alfo  caufed  an  tdiift  to  be  paffed,  that  the  magiftrates  or 
officers  of  Illyria  fliould  do  nothing  in  that  province  without 
kis  knowledge  and  approbation.” 

When  and  how  be  was  made  known  to  Trajan  is  likewife 
uncertain  ; but  it  is  generally  fuppofed  that  Trajan,  a private 
man  when  Plutarch  firft  came  to  Rome,  was,  among  other  no- 
bility, one  of  his  auditors.  It  is  alfo  fuppofed  that  this  wife 
emperor  made  ufe  of  him  in  his  councils;  at  leaft,  much  of  the 
happinefs  of  his  reign  has  been  imputed  to  Plutarch.  Fabri- 
cius  afferts  that  he  was  Trajan’s  preceptor,  and  that  he  was 
railed  to  the  confular  dignity  by'  him,  and  made  procurator  of 
Greece  in  his  old  age  by  the  emperor  Adrian.  We  are  equally 
at  a lofs  concerning  the  time  of  his  abode  in  the  imperial  city ; 
y/hich,  however,  at  different  times,  is  not  imagined  to  fall  much 
fhort  of  40  years.  The  defire  of  vifiting  his  native  country,  (o 
Natural  to  all  men,  and  efpecially  when  growing  old,  pievarled 
with  him  at  length  to  leave  Italy,  and  at  his  return  he  was 
unanimoufiy  chofen  atchon  or  chief  magiftrate  of  Charonea, 
and  not  long  after  admitted  into  the  number  of  the  Delphic 
Apollo’s  priefls.  We  have  no  particular  account  of  his  death, 
either  as  to  the  manner  of  it  or  the  year;  only  it  is  evident 
that  he  lived,  and  continued  his  fttidies,  to  a good  old  age. 
The  moft  probable  conje&ure  is  that  of  Fabricius,  who  fays  he 
died  in  the  fifth  year  of  Adrian  at  the  age  of  70. 

His  works  have  been  divided,  and  they  admit  of  a pretty 


equal  divffion,  into  Lives  and  Morals;  the  former  of  which,  in 
his  own  estimation,  were  to  be  preferred  as  more  noble  than  the 
latter.  His  ftyle,  as  we  have  already  obferved,  has  been  excepted 
to  with  fome  reafon  : he  has  alfo  been  criticifed  for  fiirne  mif- 
takes  in  Roman  antiquities,  and  for  a little  partiality  to  the 
Greeks.  On  the  other  hand,  he  has  been  juftly  praifed  for  the 
copioufnefs  of  his  fine  fenfe  and  learning,  for  his  integrity,  and 
for  a certain  air  of  goodnefs  which  appears  in  all  he  wrote. 
His  bufinefs  was  not  to  pleafe  the  ear,  but  to  inftrndt  and  charm 
the  mind  ; and  in  this  none  ever  went  beyond  him.  Of  his 
moral  writings  it  is  to  be  regretted  that  we  have  no  elegant 
Eiiglifh  tranllation.  Even  his  Lives  were  chiefly  known  to  the 
English  reader  by  a motley  and  mifcrable  veifion,  till  a new  one, 
executed  with  fidelity  and  fpirit,  was  prefented  to  the  public 
by  the  Langhornes  in  1770.  On  the  whole,  it  is  to  be  wiffied 
that  this  moil  amiable  moraliit  and  biographer  had  added  a 
Life  of  himfelf  to  thofe  which  he  has  given  to  the  world  of 
others,  as  the  particulars  which  other  writers  have  preftrved 
of  his  pet  fonal  hiftory  are  very  doubtful  and  imperfedb 

PLUTO,  in  Pagan  worfhip,  the  king  of  the  infernal  re- 
gions, was  the  fon  of  Saturn  and  Ops,  and  the  brother  of  Ju- 
piter and  Neptune.  This  deity,  finding  himfelf  clnldlefs  and 
unmarried.,  mounted  his  chaiiot  to  vifit  the  w'orld,  and,  arriving 
in  Sicily,  fell  in  love  with  Proferpine,  whom  he  faw  gathering 
flowers  with  her  companions  in  the  valley  of  Enna,  near 
Mount  /Etna  ; when,  forcing  her  into  his  chariot,  he  drove 
her  to  the  river  Chemarus,  through  which  he  opened  himfelf  a 
paffage  back  to  the  realms  of  night.  See  Ceres  and  Pro- 
seri’ine.  Pluto  is  ufually  reprefented  in  an  ebony  chariot 
drawn  by  four  black  horfes ; fometimes  holding  a feeptre,  to 
denote  his  power  ; at  others  a wand,  with  which  he  drives 
away  the  ghofts  ; and  at  others  fome  keys,  to  fignify  that  he 
had  the  keys  of  death.  Homer  obferves,  that  his  helmet  had 
the  quality  of  rendering  the  wearer  invifible,  and  that  Minerva 
borrowed  it  in  order  to  be  concealed  from  Mars  when  {he 
fought  againft  the  Trojans.  Pluto  was  greatly  revered  both 
by  the  Greeks  and  Romans,  who  ere&id  temples  and  alta.  s to 
him.  To  this  god  facrifices  were  offered  in  the  night,  and  it 
was  not  lawful  to  offer  them  by  day. 

PLUTUS,  in  Pagan  worfhip,  the  god  of  riches,  is  fre- 
quently confounded  with  Pluto.  Fie  was  reprefented  as  ap- 
pearing lame  when  he  approached,  and  with  wings  at  his  de- 
parture, to  (liow  the  difficulty  of  amafling  wealth  and  the  un- 
certainty of  its  enjoyment.  He  was  alio  frequently  repre- 
fented blind,  to  fliow  that  lie  often  beftowed  his  favours  on  the 
moft  unworthy,  and  left  in  neceffity  thofe  who  had  the  greatcit 
merit. 

PLUVIALIS.  See  Chakadrius, 

PLLViUS,  a furname  of  Jupiter.  Fie  was  invoked  by 
that  name  among  the  Romans  whenever  the  earth  was  parched 
up  by  continual  heat,  and  was  in  want  ci  icfrefhing  rains.  Fie 
had  an  altar  in  the  temple  on  the  capitol. 

PLYLRS,  in  fortification,  denote  a kind  of  balance  rifed  in 
railing  or  letting  down  a draw-bridge.  They  confift  of  two 
timber  levers,  twice  as  long  as  the  bridge  they  lift,  joined  to- 
gether by  other  timbers  framed  in  the  form  of  a St.  Andrew’s 
crofs  to  counterpoife  them.  They  are  fupported  by  two  up- 
right jambs,  on  which  they  fwing ; and  the  bridge  is  railed  or 
let  down  by  means  of  chains  joining  the  ends  of  the  plyers  and 
bridge. 

PLYING,  in  the  fca  language,  the  a&  of  making,  or  en- 
deavouring to  make,  a progrefs  againft  the  direction  of  the 
wind.  Hence  a fhip  that  advances  well  in  her  courfe  in  this 
manner  of  failing  is  faid  to  he  a good  plyer.  See  the  articles 
Beating,  Pitching,  and  Tacking. 

PLYMOUTH,  a fea-port  town  of  Devonlbire,  about 
2 15  miles  from  London,  ftancE  between  the  river6  Plym  and- 
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Tamar,  juft  before  they  fall  into  the  Britifli  Channel.  From 
a mere  fifhing-village  it  has  become  one  of  the  largeft  towns  in 
the  county,  and  is  one  of  the  chief  magazines  in  the  king- 
dom, on  account  of  its  port,  which  is  one  of  the  fafeft  in 
England,  and  which  is  fo  large  as  to  be  able  to  contain  1000 
fail.  It  is  defended  by  feveral  different  forts,  mounting  alto- 
gether nearly  300  guns,  of  which  the  chief  is  the  Royal  Cita- 
del, ereCted  in  the  reign  of  Charles  II.  oppofite  to  St.  Nicholas 
Ifland,  which  is  within  the  circuit  of  its  walls,  and  contains  a 
large  llorehoufe  and  five  regular  bullions.  In  time  of  war  the 
outward-bound  convoys  generally  rendezvous  at  Plymouth, 
2nd  homeward-bound  fhips  generally  put  in  to  pfovide  pilots 
up  the  Channel.  It  is  alfo  a great  place  of  refort  for  men  of 
war  that  aie  wind-bound. 

The  n.outh  of  the  Tamar  is  called  Ham-Ooze,  and  that  of 
Plym  Catwater,  which  are  both  commanded  by  the  caflle  on 
St.  Nicholas  Ifland.  About  two  miles  up  the  mouth  of  the 
Tamar  there  are  four  docks,  two  of  which  were  built  in  the 
reign  of  William  III.  one  wet  and  the  other  dry,  and  two 
which  have  been  built  fince.  They  have  every  conveniency 
for  building  or  repairing  fhips,  and  one  of  them  is  hewn  out  of 
a mine  of  (late  and  lined  with  Portland  done.  This  town  en- 
joys a pilchard  fjfhcry  of  confiderable  importance,  and  carries 
on  an  extenfive  trade  with  Newfoundland  and  the  Straits. 
There  is  a cuflom-houfe  in  it  ; and  though  there  are  two 
churches  (and  btfides  feveral  meeting- houfes),  yet  each  church 
has  fo  large  a cure  of  fouls,  that  the  parifh-clerks  were  till 
very  lately  in  deacon’s  orders,  to  enable  them  to  perform  all 
the  occafional  and  other  offices.  The  feat-rents  are  given  to  the 
poor.  The  lecturers  are  chofen  every  three  years  by  the  cor- 
poration, which  was  conflituted  by  Henry  VI.  and  confifts  of 
a mayor,  12  aldermen,  and  24  common-council  men.  The 
mayor  is  cleCted  by  a jury  of  36  perfons,  chofen  by  four 
others,  two  of  whom  are  appointed  by  the  mayor  and  alder- 
men, and  the  other  two  by  the  common-council.  There  is 
alfo  a recorder,  and  a town-clerk,  whofe  place  is  very  profit- 
able. The  town  confifts  of  four  divifions,  which  were  anciently 
governed  by  four  captains,  each  of  whom  had  three  conflables 
under  him.  It  is  well  fupplied  with  frtfli  water,  which  was 
brought  from  the  diftance  of  fevtn  miles  by  Sir  Francis  Drake, 
a native  of  the  town.  The  toll  of  the  markets,  and  of  the 
cotton,  yarn,  &c.  with  the  profit  of  the  mill,  which  is  very 
confiderable,  belongs  to  the  corporation,  as  do  the  revenues  of 
the  fliambles,  which  are  farmed  out  for  the  mayor’s  kitchen. 
There  is  a charity-fchool  in  Plymouth,  four  hoipitals,  and  a 
workhoufe,  in  all  which  100  poor  children  are  clothed,  fed, 
and  taught  •,  and  there  are  two  printing-houfes.  To  one  of 
the  hofpitals  Colonel  Jory  gave  a charity  for  12  poor  widows, 
as  he  did  a mace  worth  120  1.  to  be  carried  before  the  mayorf 
and  fix  good  bells,  valued  at  qool.  to  Charles-Church,  fo 
called  from  our  kings  in  whofe  reigns  it  was  begun  and  finifhed. 
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term  is  rcftricted,  in  the  prefent  habits  of  our  lan- 
JL  guage,  to  that  Part  of  natural  philofophy  which  treats 
of  the  mechanical  properties  of  elaftic  fluids.  The  word,  in 
its  original  meaning,  expreft'es  a quality  of  air,  or  more  pro- 
perly of  breath.  Under  the  article  Physics  wc  obferved, 
that  in  a great  number  of  languages  the  term  ufed  to  exprefs 
breath  was  alfo  one  of  the  terms  ufed  to  exprefs  the  animating 
principle,  nay,  the  intelle&ual  fubftance,  the  foul.  It  has 
btiyi  perhaps  owing  to  fome  attention  to  this  chance  of  con- 
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In  the  entrance  of  the  bay  lies  the  famous  Edyftone-roclc, 
which  is  covered  at  high  water,  and  on  which  the  ingenious 
Mr.  Winftanley  built  a light-houfe,  that  was  blown  down  in 
the  terrible  hurricane  of  Nov.  27th  .703,  and  himfelf,  with 
others  that  were  with  him  in  it,  never  more  heard  of.  How- 
ever, another  was  ereCted  in  the  room  of  it,  by  the  corporation 
of  the  Trinity-houfe,  in  purfuance  of  an  ad  of  the  5th  of 
queen  Anne,  which  was  deitroyed  by  an  accidental  fire 
Dec.  4th  1755,  but  rebuilt  in  1759,  which  alfo  was  burnt 
down,  and  rebuilt  in  the  year  1770.  In  the  reign  of  Ed- 
ward III.  the  French  landed,  and  burnt  part  of  the  town,  but 
were  foon  repulfed  by  Hugh  Courtenay  earl  of  Devon.  In 
the  reign  of  Henry  IV.  the  French  landed  here  again,  and 
burnt  600  houfes.  Eetween  this  town  and  the  fea  is  a hill 
called  the  Haw,  which  has  a delightful  plain  on  the  top,  having 
a pleafant  profped  all  round  it,  and  a good  landmark  for  the 
ufe  of  mariners.  The  lift  of  parliament- men  for  this  borough, 
formerly  divided  into  two  parts,  by  the  names  of  Sutton -Val- 
tort  and  Sutton-Prior,  commences  the  26th  of  Edwatd  I.  and 
continues  to  the  14th  of  Edward  III.  after  which  we  find  no 
return  made  for  it  till  the  20th  of  Henry  VI.  when  the  privi- 
lege was  renewed.  On  the  Haw  is  a fort,  which  at  once  awes 
the  town  and  defends  the  harbour.  Here  is  a ferry  over  the 
Tamar,  called  Crumwell  or  Crimble  Paffage,  the  weft  fide  of 
which  is  called  Weftone-Houfe,  and  is  in  Devonffiire,  though 
mod  of  the  pari fh  wherein  it  Hands  is  in  Cornwall.  In  Apiil 
1759  the  parliament  granted  25,1591.  for  the  better  forti- 
fying the  town  and  dock  of  Plymouth,  which  was  vifited  by 
Geo.  III.  with  the  queen,  See.  in  Auguft  1789.  N.  lat.  50.  26. 
W.  Ion.  4.  1 3. 

Plymouth,  in  New  England,  a fea-port  town,  and  capital 
of  tl\c  countv  of  the  fame  name,  in  the  province  of  Maflachu- 
fets  Bay  in  North  America.  It  is  remarkable  for  having  been 
the  firft  fettlement  in  New  England,  and  for  having  had  the 
firft  place  of  worffiip.  It  is  feated  at  the  fouth  end  of  Ply- 
mouth Bay.  W.  Ion.  70.  fo.  N.  lat.  41.  58. 

PLYNTERIA,  a Grecian  feftival  in  honour  of  Aglauros, 
or  rather  of  Minerva,  who  received  from  the  daughter  of  Ce- 
crops  the  name  of  Aglauros.  The  word  is  derived  from  crXu- 
veiv,  lav  are,  becaufe  during  the  folemnity  they  undrefled  the 
ilatue  of  the  goddefs  and  waffied  it.  The  day  on  which  it  was 
obferved  was  looked  upon  as  unfortunate  and  inaufpicious,  and 
therefore  no  perfon  was  permitted  to  appear  in  the  temples,  as 
they  were  purpofely  furrounded  with  ropes.  The  arrival  of 
Alcibiades  in  Athens  that  day  was  thought  very  unfortunate, 
but  the  fuccefs  that  ever  after  attended  him  proved  it  to  be 
otherwife.  It  was  cuftomary  at  this  feftival  to  bear  in  procef- 
fion  a clufter  of  figs,  which  intimated  the  progrefs  of  civili- 
zation among  the  firft  inhabitants  of  the  earth,  as  figs  ftrved 
them  for  food  after  they  had  found  a diflike  for  acorns. 


A T I C S. 

fufion  that  our  philofophers  have  appropriated  the  term  PnbV- 
m ati cs  to  the  fcience  of  the  mechanical  properties  of  air,  and 
Pneumatology  to  the  fciencc  of  the  intellectual  phenomena 
confequent  on  the  operations  or  affe&ions  of  our  thinking 
principle. 

We  have  extended  (on  the  authority  of  prefent  cuflom)  the 
term  Pneumatics  to  the  ftudy  of  the  mechanical  properties 
of  all  elaftic  or  fenfibly  oompreffible  fluids,  that  is,  of  fluids 
whofe  elafticity  and  comprefiibility  become  an  mterefting  ob- 
3 K 
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je&  of  our  attention;  as  the  term  Hydrostatics  is  applied 
to  the  ftudy  of  the  mechanical  properties  of  fueh  bodies  as 
intereft  us  by  their  fluidity  or  liquidity  only,  or  whofe  elailicity 
and  compreflibility  are  not  familiar  or  interefting,  though 
not  lefs  real  or  general  than  in  the  cafe  of  air  and  all  va- 
pours. 

We  may  be  indulged  in  the  obfervation,  by  the  by,  that 
there  is  no  precife  limit  to  the  different  claffes  of  natural  bodies 
with  refped  to  their  mechanical  properties.  There  is  no  fuch 
thing  as  a body  perfedlly  hard,  perfectly  foft,  perfedlly  elaftic, 
or  perfedlly  incompreffible.  All  bodies  have  fome  degree  of 
elaflicity  intermixed  with  foine  degree  of  dudlility.  Water, 
mercury,  oil,  are  compreflible ; buc  their  compreflibility  need 
not  be  attended  to  in  order  perledlly  to  underfiand  the  pheno- 
mena confeqoent  on  their  materiality,  fluidity,  and  gravity. 
But  if  we  negledl  the  compreflibility  of  air,  we  remain  igno- 
rant of  the  caufe  and  nature  of  its  mod  interefting  pheno- 
mena, and  but  imperfedlly  informed  with  refpedl  to  thofe  in 
which  its  elaflicity  has  no  fhare ; and  it  is  convenient  to  attend 
to  this  diftindlion  in  our  refearches,  in  order  to  underfiand 
thofe  phenomena  which  depend  folely  or  chiefly  on  comprefli- 
bility and  elaflicity.  This  obfervation  is  important  ; for  here 
elaflicity  appears  in  its  mod  Ample  form,  unaccompanied  with 
any  other  mechanical  affedlion  of  matter  (if  we  except  gra- 
vity), and  lies  molt  open  to  our  obfervation,  whether  em- 
ployed for  inveftigating  the  nature  of  this  very  property  of 
bodies,  or  for  explaining  its  mode  of  adlion.  We  (hall  even 
find  that  the  conflitution  of  an  avowedly  elaftic  fluid,  whofe 
compreflibility  is  fo  very  fenfible,  will  give  us  the  diftindleft 
notions  of  fluidity  in  general,  and  enable  us  to  underhand  its 
charc.Berijth  appearances,  by  which  it  is  diflinguifhed  from  fo- 
lidity,  namely,  the  equuble  diflribution  of  prcfi'ure  through  all 
its  parts  in  every  diredlion,  and  the  horizontality  which  its 
furface  aflumes  by  the  adlion  of  gravity;  phenomena  which 
have  been  afiumed  as  equivalent  to  the  deftnition  of  a perfedt 
fluid,  and  from  which  all  the  laws  of  hydroftatics  and  hydrau- 
lics have  been  derived.  And  thefe  laws  have  been  applied  to 
the  explanation  of  the  phenomena  around  us  ; and  water,  mer- 
cury, oil,  &c.  have  been  denominated  fluid  only  becaufe  their 
appearances  have  been  found  to  tally  exadlly  with  thefe  confe- 
quences  of  this  definition,  while  the  definition  itfelf  remains 
in  the  form  of  an  aflumption,  unfupported  by  any  other  proof 
of  its  obtaining  in  nature.  A real  mechanical  philofopher 
will  therefore  attach  himfelf  with  great  eagernefs  to  this  pro- 
perty,and  confider  it  as  an  introduction  to  much  natural  fcience. 

Of  all  the  fenfibly  compreflible  fluids  air  is  the  mod  fami- 
liar, was  the  firft  ftudied,  and  the  mod  minutely  examined. 
It  has  therefore  been  generally  taken  as  the  example  of  their 
mechanical  properties,  while  thofe  mechanical  properties 
which  are  peculiar  to  any  of  them,  and  therefore  charadle- 
riftic,  have  ufually  been  treated  as  an  appendix  to  the  general 
fcience  of  pneumatics.  No  objection  occurs  to  us  againft 
this  method,  which  will  therefore  be  adopted  in  treating  this 
article. 

But  although  the  mechanical  properties  are  the  proper  fub- 
jeCts  of  our  confideration,  it  will  be  impofiible  to  avoid  confi- 
dcring  occafionally  properties  which  are  more  of  a chemical 
nature  ; becaufe  they  occafion  fuch  modifications  of  the  me- 
chanical properties  as  would  frequently  be  unintelligible  with- 
out confidcring  them  in  conjunftion  with  the  other  ; and,  on 
the  other  hand,  the  mechanic?.’  properties  produce  fuch  modi- 
fications of  the  properties  merely  chemical,  and  of  very  inter- 
efting  phenomena  confequent  on  them,  that  thefe  would  often 
pafs  unexplained  unlefs  we  giv£  an  account  of  them  in  this 
place. 

JBy  mechanical  properties  we  would  be  underflood  to  mean 
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fuch  as  produce,  or  are  connected  with,  fenfible  changes  of 
motion,  and  which  indicate  the  prefence  and  agency  of  moving 
or  mechanical  powers.  They  are  therefore  the  fubjeft  of  ma- 
thematical difeuflion  ; admitting  of  meafure,  number,  and 
direction,  notions  purely  mathematical.  We  (hall  therefore 
begin  with  the  confideration  of  air. 

It  is  by  no  means  an  idle  queflion,  “ JVhat  is  this  air  of 
which  fo  much  is  faid  and  written  ?”  Wt  fee  nothing,  we  feel 
nothing.  We  find  ourfelves  at  liberty  to  move  about  in  any 
direction  without  any  let  or  hindrance.  Whence,  then,  the 
aflertion,  that  we  are  furrounded  with  a matter  called  air  ? A 
few  very  Ample  obfervations  and  experiments  will  fliow  us  that 
this  aflertion  is  well  founded. 

We  are  accuftomed  to  fay,  that  a veflel  is  empty  when  we 
have  poured  out  of  it  the  water  which  it  contained.  Take  a 
cylindrical  glafs  jar  (pi.  7.  fig.  1.),  having  a finall  hole  in  it* 
bottom  ; and  having  flopped  this  hole,  fill  the  jar  with  water, 
and  then  pour  out  the  water,  leaving  the  glafs  empty,  in  the 
common  acceptation  of  the  word.  Now  throw  a bit  of  cork, 
or  any  light  body,  on  the  furface  of  water  in  a ciftern  : cover 
this  with  the  glafs  jar  held  in  the  hand  witli  its  bottom  Up- 
wards, and  move  it  downwards,  keeping  it  all  the  while  in  an 
upright  pofition.  The  cork  will  continue  to  float  on  the  fur- 
face of  the  water  in  the  infide  of  the  glafs,  and  will  moft  dif- 
tindlly  fliow  whereabouts  that  furface  is.  It  will  thus  be  feen, 
that  the  water  within  the  glafs  has  its  furface  confiderably 
lower  than  that  of  the  furrounding  water;  and  however  deep 
we  immerge  the  glafs,  we  (hall  find  that  the  water  will  never 
rife  in  the  inlide  of  it  fo  as  to  fill  it.  If  plunged  to  the  depth 
of  32  feet,  the  water  will  only  half  fill  it;  and  yet  the  ac- 
knowledged laws  of  hydroftatics  tell  us,  that  the  water  would 
fill  the  glafs  if  there  were  nothing  to  hinder  it.  There  is 
therefore  fomething  already  within  the  glafs  which  pi  events 
the  water  from  getting  into  it ; manifefting  in  this  manner  the 
moft  diftindlive  property  of  matter,  viz.  the  hindering  other 
matter  from  occupying  the  fame  place  at  the  fame  time. 

While  things  are  in  this  condition,  pull  the  ftopper  out  of 
the  hole  in  the  bottom  of  the  jar,  and  the  water  will  inftantly 
rife  in  the  infide  of  the  jar,  and  (land  at  an  equal  height  within 
and  without.  This  is  juftly  aferibed  to  the  efcape  through 
the  hole  of  the  matter  which  formerly  obftrudled  the  entry  of 
the  water;  for,  if  the  hand  be  held  before  the  hole,  a puff 
will  be  diftindlly  felt,  or  a feather  held  there  will  be  blown 
afide  ; indicating  in  this  manner,  that  what  prevented  the 
entry  of  the  water,  and  nowefcapes,  poflefies  another  charac- 
teriftic  property  of  matter,  impulftve  force.  The  materiality 
is  concluded  from  this  appearance  in  the  fame  manner  that  the 
materiality  of  water  is  concluded  from  the  impulfe  of  a jet 
from  a pipe.  We  alfo  fee  the  mobility  of  the  formerly  pent  up, 
and  now  liberated,  fubftance,  in  confequence  of  external  pref- 
fure,  viz.  the  preffure  of  the  furrounding  water. 

Alfo,  if  we  take  a fmooth  cylindrical  tube,  (hut  at  one  end, 
and  fit  a plug  or  cork  to  its  open  end,  fo  as  to  Aide  along  it, 
but  fo  tightly  as  to  prevent  all  paflage  by  its  Tides  ; and  if  the 
plug  be  well  foaked  ingreafe,  we  (hall  find  that  no  force  what- 
ever can  pu(h  it  to  the  bottom  of  the  tube.  There  is  there- 
fore fomething  within  the  tube  preventing  by  its  impenetrability 
the  entry  of  the  plug,  and  therefore  poflefling  this  charadlfc- 
riftic  of  matter. 

In  like  manner,  if,  after  having!  opened  a pair  of  common 
bellows,  we  (hut  up  the  nozzle  and  valve  hole,  and  try  to 
bring  the  boards  together,  we  find  it  impofiible.  There  is 
fomething  included  which  prevents  this,  in  the  fame  manner  as 
if  the  bellows  were  filled  with  wool ; but  on  opening  the  noz- 
zle we  can  eafily  (hut  them,  viz.  by  expelling  this  fomething; 
and  if  the  comprelfion  is  forcible,  the  fomething  will  ifloe 
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with  confiderable  force,  and  very  fenfibly  Impel  any  thing  in 
its  way. 

It  is  not  accurate  to  fay,  that  we  move  about  without  any 
obllru&ion  j for  we  find,  that  if  we  endeavour  to  move  a 
large  fan  with  rapidity,  a very  fenfible  hindrance  is  perceived, 
and  that  a very  fenfible  force  mu(l  be  exerted  ; and  a fenfible 
wind  is  produced,  which  will  agitate  the  neighbouring  bodies. 
It  is  therefore  juflly  concluded  that  the  motion  is  polfible  only 
in  confequence  of  having  driven  this  obltrubting  fubllancc  out 
of  the  way  ; and  that  this  impenetrable,  refilling,  moveable, 
impelling  fubftance  is  matter.  We  perceive  the  perfeverance 
of  this  matter  in  its  Hate  of  reft  when  we  wave  a fan,  in  the 
fame  manner  that  we  perceive  the  inertia  of  water  when  we 
move  a paddle  through  it.  The  effebts  of  wind  in  impelling 
our  fhips  and  mills,  in  tearing  up  trees,  and  overturning 
buildings,  are  equal  indications  of  its  perfeverance  in  a flate  of 
motion. 

To  this  matter,  when  at  reft,  we  give  the  name  Air  ; and 
when  it  is  in  motion  we  call  it  Wind. 

Air,  therefore,  is  a material  fluid  ; a fluid,  becaufe  its  parts 
are  ealily  moved,  and  yield  to  the  fmalleft  inequality  of  preflure. 

Air  poffeffes  fome  others  of  the  very  general,  though  not 
effential,  properties  of  matter.  It  is  heavy.  This  appeals 
from  the  following  fafts  : 

1.  It  always  accompanies  this  globe  in  its  orbit  round  the 
fun,  furrounding  it  to  a certain  diftance,  under  the  name  of 
the  Atmosphere,  which  indicates  the  being  connebted  with 
the  earth  by  its  general  force  of  gravity.  It  is  chiefly  in  con- 
fequence of  this  that  it  is  continually  moving  round  the  earth 
from  eaft  to  weft,  forming  what  is  called  the  trade-wind,  to  be 
more  particularly  confidered  afterwards.  All  that  is  to  be 
obferved  on  this  fubjebt  at  prefent  is,  that,  in  confequence  of 
the  difturbing  force  of  the  fun  and  moon,  there  is  an  accumu- 
lation of  the  air  of  the  atmofphere,  in  the  fame  manner  as  of 
the  waters  of  the  ocean,  in  thofe  parts  of  the  globe  which 
have  the  moon  near  their  zenith  or  nadir  : and  as  this  happens 
fucceflively,  going  from  the  eaft  to  the  weft  (by  the  rotation 
of  the  earth  round  its  axis  in  the  oppofite  direction),  the  accu- 
mulated air  mull  gradually  flow  along  to  form  the  elevation. 
This  is  chiefly  to  be  oblerved  in  the  torrid  zone  ; and  the 
generality  and  regularity  of  this  motion  are  greatly  difturbed 
by  the  changes  which  are  continually  taking  place  in  different 
parts  of  the  atmofphere  from  caufes  which  are  not  mechanical. 

2.  It  is  in  like  manner  owing  to  the  gravity  of  the  air  that 
it  fupports  the  clouds  and  vapours  which  we  fee  conftantly 
floating  in  it.  We  have  even  feen  bodies  of  no  inconliderable 
weight  float,  and  even  rife,  in  the  air.  Soap  bubbles  and 
balloons  filled  with  inflammable  gas  rife  and  float  in  the  fame 
manner  as  a cork  rifes  in  water.  This  phenomenon  proves  the 
weight  of  the  air  in  the  fame  manner  that  the  fwimming  of  a 
piece  of  wood  indicates  the  weight  of  the  water  which  fup- 
ports it. 

3.  But  we  are  not  left  to  thefe  refined  obfervations  for  the 
proof  of  the  air’s  gravity.  We  may  obferve  familiar  pheno- 
mena, which  would  be  immediate  confequences  of  the  fuppo- 
fition  that  air  is  a heavy  fluid,  and,  like  other  heavy  fluids, 
preffet  on  the  outfides  of  all  bodies  immerfed  in  or  furrounded 
by  it.  Thus,  for  inftance,  if  we  Ihut  the  nozzle  and  valve 
hole  of  a pair  of  bellows,  after  having  fqueezed  the  air  out  of 
them,  we  (hall  find  that  a very  great  force,  even  fome  hundred 
pounds,  is  neceffary  for  feparating  the  boards.  They  are  kept 
together  by  the  preflure  of  the  heavy  air  which  furrounds  them, 
in  the  fame  manner  as  if  they  were  immerfed  in  water.  In 
like  manner,  if  we  flop  the  end  of  a fyringe  after  its  pifton 
has  been  preffed  down  to  the  bottom,  and  then  attempt  to 
draw  up  the  pifton,  we  ftiall  find  a confiderable  force  neceffary, 


viz.  about  15  or  16  pounds  for  every  fiquarc  inch  of  the  febtion 
of  the  fyringe.  Exerting  this  force,  we  can  draw  up  the  pif- 
ton to  the  top,  and  we  can  hold  it  there  : but  the  moment  we 
ceafe  acting,  the  pifton  ruffes  down  and  ftrikes  the  bottom. 
It  is  called  a fuction,  as  we  feel  fomething  as  it  were  drawing 
in  the  pifton  ; but  it  is  really  the  weight  of  the  incumbent  air 
preftingitin.  And  this  obtains  in  every  pofition  of  the  fy- 
ringe 5 becaufe  the  air  is  a fluid,  and  preffes  in  every  dire6lion. 
Nay,  it  preffes  on  the  fyringe  as  well  as  on  the  pifton  ; and  if 
the  pifton  be  hung  by  its  ring  on  a nail,  the  fyringe  requires 
force  to  draw  it  down  (juft  as  much  as  to  draw  the  pifton  up)  j 
and  if  it  be  let  go,  it  will  fpring  up,  unlefs  loaded  with  at  leall 
15  pounds  for  every  fquare  inch  of  its  tranfverfe  fettion.  See 
pi.  7.  fig.  2. 

4.  But  the  moft  direct  proof  of  the  weight  of  the  air  is  had 
by  weighing  a veffel  empty  of  air,  and  then  weighing  it  again 
when  the  air  has  been  admitted  : and  this,  as  it  is  the  moft 
obvious  confequence  of  its  weight,  has  been  afferted  as  long 
ago  as  the  days  of  Ariftotle.  He  fays  (mspi  oudolvov,  iv.  4.), 
That  all  bodies  are  heavy  in  their  place  except  fire  : even  air 
is  heavy  ; for  a blown  bladder  is  heavier  than  when  it  is  empty. 
It  is  fomewhat  furprifing  that  his  followers  fhould  have  gone 
into  the  oppofite  opinion,  while  profe fling  to  maintain  the 
dobirine  of  their  leader.  If  we  take  a very  large  and  limber 
bladder,  and  fqueeze  out  the  air  very  carefully,  and  weigh  it, 
and  then  fill  it  till  the  wrinkles  juft  begin  to  difappear,  and 
weigh  it  again,  we  ftiall  find  no  difference  in  the  weight.  But 
this  is  not  Ariftotle’s  meaning}  becaufe  the  bladder,  confidered 
as  a veffel,  is  equally  full  in  both  cafes,  its  dimenfions  being 
changed.  \Ve  cannot  take  the  air  out  of  a bladder  without 
its  immediately  collapfing.  Eut  what  would  be  true  of  a blad- 
der would  be  equally  true  of  any  veffel.  Therefore,  take  a 
round  veffel  A (fig.  3.),  fitted  with  a ftopceck  B,  and  fyringe 
C.  Fill  the  whole  with  water,  and  prefs  the  pifton  to  the 
bottom  of  the  fyringe.  Then  keeping  the  cock  open,  and 
holding  the  veffel  upright,  with  the  fyringe  undermoft,  draw 
down  the  pifton.  The  water  will  follow  it  by  its  weight,  and 
leave  part  of  the  veffel  empty.  Now  fhut  the  cock,  and  again; 
pufh  up  the  pifton  to  the  bottom  of  the  fyringe  ; the  water  ef- 
capes  through  the  pifton  valve,  as  will  be  explained  afterward  : 
then  opening  the  cock,  and  again  drawing  down  the  pifton; 
more  water  will  come  out  of  the  veffel.  Repeat  this  operation 
till  all  the  water  have  come  out.  Shut  the  cock,  unferew  the 
fyringe,  and  weigh  the  veffel  very  accurately.  Now  open  the 
cock,  and  admit  the  air,  and  weigh  the  veffel  again,  it  will  be 
found  heavier  than  before,  and  this  additional  weight  is  the 
weight  of  the  air  which  fills  it  ; and  it  will  be  found  to  be  523 
grains,  about  an  ounce  and  a fifth  avoirdupoife,  for  every  cubic 
foot  that  the  vefl’el  contains.  Now  fince  a cubic  foot  of  water 
would  weigh  1000  ounces,  this  experiment  would  fhow  that 
water  is  about  840  times  heavier  than  air.  The  moft  accurate 
judgment  of  this  kind  of  which  we  have  met  with  an  account, 
is  that  recorded  by  Sir  George  Shuckburgh,  which  is  in  the 
67th  vol.  of  the  Philofophical  TranfabtionSj  p.  360.  From' 
this  it  follows,  that  when  the  air  is  of  the  temperature  53,  and' 
the  barometer  flands  at  29I  inches,  the  air  is  836  times  lighter 
than  water.  But  the  experiment  is  not  fulceptible  of  fuflicient 
accuracy  for  determining  the  exabl  weight  of  a cubic  foot  of 
air.  Its  weight  is  very  fmall  : and  the  veffel  mull  be  ftrong 
and  heavy,  fo  as  to  overload  any  balance  that  is  fulficiently  nice 
for  the  experiment. 

To  avoid  this  inconvenience,  the  whole  may  be  weighed  in 
water,  firft  loading  the  veffel  fo  as  to  make  it  preponderate  an 
ounce  or  two  in  the  water.  By  this  means  the  balance  will  be 
loaded  only  with  this  fmall  preponderancy.  But  even  in  this 
cafe  there  are  confiderable  lources  of  error  arifing.  from  changes 
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in  the  fpeeihc  gravity  of  the  water  and  other  caufes.  The  expe- 
riment has  been  otten  repeated  with  this  view,  and  the  air  has 
been  found  at  a medium  to  be  about  840  times  as  light  as  water, 
but  with  great  variations,  as  may  be  expected  from  its  very  he- 
terogeneous nature,  in  confequence  of  its  being  the  menftruum 
of  almoft  every  fluid,  of  all  vapours,  and  even  of  moil  folid 
bodies  ; all  which  it  holds  in  folution,  forming  a fluid  perfectly 
trarvfparent,  and  of  very  different  denfity  according  to  its  com- 
polition.  It  is  found,  for  inftance,  that  perfectly  pure  air,  of 
the  temperature  of  our  ordinary  furnmer,  is  confiderably  denfer 
than  when  it  hasditfolved  about  half  as  much  water  as  it  can 
hold  in  that  temperature  ; and  that  with  this  quantity  of  water 
the  difference  of  deiiiity  increafes  in  proportion  as  the  mafs 
grows  warmer,  for  damp  air  is  more  expanfible  by  heat  than 
dry  air.  We  {hall, have  occaflon  to  confider  this  fubjeft  again, 
when  we  treat  of  the  connexion  of  the  mechanical  properties 
bf  air  with  the  ftate  of  the  weather.  See  Weather. 

Such  is  the  relult  of  the  experiment  lliggefted  by  Ariftotle, 
evidently  proving  the  weight  of  the  air ; and  yet,  as  has  been 
obferved,  the  Peripatetics,  who  profefs  to  follow  the  dilates 
of  Ariflotle,  uniformly  refufed  it  this  property.  It  was  a matter 
long  debated  among  the  philofophers  of  the  laft  century.  The 
reafon  was,  that  Ariftotle,  with  that  indiftinCtnefs  and  incon- 
fiftency  which  is  obferved  in  all  his  writings  which  relate  to 
matters  of  faCl  and  experience,  aftigns  a different  caufe  to  many 
phenomena  which  any  man  led  by  common  obfervation  would 
alcribe  to  the  weight  of  the  air.  Of  this  kind  is  the  rife  of 
water  in  pumps  and  fyphons,  which  all  the  Peripatetics  had 
for  ages  aferibed  to  fomething  which  they  called  nature’s  abhor- 
7-eme  of  a void.  Ariftotle  had  aflerted  (for  reafons  not  our 
bufinefs  to  adduce  at  prefent),  that  all  nature  was  full  of  being, 
and  that  nature  abhorred  a void.  He  adduces  many  fa£ls,  in 
which  it  appears,  that,  if  not  abfolutely  impoflible,  it  is  very 
difficult,  and  requires,  great  force,  to  produce  a {'pace  void  of 
matter.  When  the  operation  of  pumps  and  fyphons  came  to 
be  known,  the  philofophers  of  Europe  (who  had  all  embraced 
the  Peripatetic  doctrines)  found  in  this  fancied  horror  of  a fan- 
cied mind  (whatelfe  is  this  that  nature  abhors  ?)  a ready'  folu- 
tion of  the  phenomena.  We  {hall  ftate  the  fa£ls,  that  every 
reader  may  fee  what  kinds  of  reafoning  were  received  among 
the  learned  not  two  centuries  ago. 

Pumps  were  then  conftructed  in  the  following  manner  : A 
long  pipe  GB  (fig.  4.)  was  let  in  the  water  of  the  well  A. 
This  was  fitted  with  a fucker  or  pifton  C,  having  a long  rod 
CF,  and  was  furniftied  with  a valve  B at  the  bottom,  and  a 
lateral  pipe  DE  at  the  place  of  delivery,  alio  furnilhed  with  a 
valve.  The  fa£t  is,  that  if  the  pitfon  be  thruft.  down  to  the 
bottom,  and  then  drawn  up,  the  water  will  follow  ity  and 
upon  the  pifton  being  again  pufhed  down,  the  water  ftiuts  the 
valve  B by  its  we'ght,  and  efcapes  or  is  expelled  at  the  valve  E ; 
and  on  drawing  up  the  pifton  again  the  valve  E is  {hut,  the 
water  again  riles  after  the  pifton,  and  is  again  expelled  at  its 
next  defeent. 

The  Peripatetics  explain  all  this  by  faying,  that  if  the  water 
did  not  follow  the  piflon  there  would  be  a void  between  them. 
But  nature  abhors  a void;  or  a void  is  impoflible:  therefore 
the  water  follows  the  pifton.  It  is  not  worth  while  to  criticife 
the  wretched  reafoning  in  this  pretence  to  explanation.  It  is 
all  overturned  by  one  obfervation.  Suppofe  the  pipe  ftiut  at 
the  bottom,  the  pifton  can  be  drawn  up,  and  thus  a void  pro- 
duced. No,  fay  the  Peripatetics  ; and  they  {peak  of  certain 
fpirits,  effluvia,  &c.  which  occupy  the  place.  But  if  fo,  why 
needs  the  water  rife  ? This  therefore  is  not  the  caufe  of  its  af- 
cent.  It  is  a curious  and  important  phenomenon. 

The  fagacious  Galileo  feems  to  have  been  the  firft  who  feri- 
ouily  aferibed  this  to  the  weight  of  the  air.  Many  before  him 


had  fuppofed  air  heavy  ; and  thus  explained  the  difficulty  of 
railing  the  board  of  bellows,  or  the  pifton  of  a fyringe,  kc. 
But  he  diftimftly  applies  to  this  allowed  weight  of  the  air  all 
the  confequences  of  hydroftatical  laws  ■;  and  he  reafons  as  fol- 
lows : 

The  heavy  air  reftson  the  water  in  the  ciftern,  and  prefles  it 
with  its  weight.  It  does  the  fame  with  the  water  in  the  pipe, 
and  therefore  both  are  on  a level  : but  if  the  pifton,  after  being 
in  contatt  with  thefurface  of  the  water,  be  drawn  up,  there  is 
no  longer  any  preffure  on  the  furface  of  the  water  within  the 
pipe ; for  the  air  now  refts  on  the  pifton  only,  and  thus  oc- 
cafions  a difficulty  in  drawing  it  up.  The  water  in  the  pipe, 
therefore,  is  in  the  fame  fituation  as  if  more  water  were  poured 
into  the  ciftern,  that  is,  as  much  as  would  exert  the  fame  pref- 
fure on  its  furface  as  the  air  does.  In  this  cafe  we  are  certain 
that  the  water  will  be  prefl'ed  into  the  pipe,  and  will  raife  up 
the  water  already  in  it,  and  follow  it  till  it  is  equally  high 
within  and  without.  The  fame  preffure  of  the  air  {huts  the 
valve  E during  the  defeent  of  the  pifton.  (See  Gal.  Dfcourfes.) 

He  did  not  wait  for  the  very  obvious  objection,  that  if  the 
rife  of  the  water  was  the  effeft  of  the  air’s  preffure,  it  would 
all'o  be  its  meafurc,  and  would  be  raifed  and  fupported  only  to 
a certain  height.  He  directly  faid  fo,  and  adduced  this  as  a 
decifive  experiment.  If  the  horror  of  a void  be  the  caufe,  fays 
he,  the  water  mull  rife  to  any  height  however  great ; but  if  it 
be  owing  to  the  preffure  of  the  air,  it  will  only  rife  till  the 
weight  of  the  water  in  the  pipe  is  in  equilibrio  with  the  preffure 
of  the  air,  according  to,  the  common  laws  of  hydroftatics.  And 
he  adds,  that  this  is  well  known  ; for  it  is  3 fabt,  that  pumps 
will  not  draw  water  much  above  forty  palms,  although  they 
may  be  made  to  propel  it,  or  to  lift  it  to  any  height.  He  then 
makes  an  ailertion,  which,  if  true,  will  be  deeilive.  Let  a 
very  long  pipe,  fhut  at  one  end,  be  filled  with  water,  and  let  it 
be  ererted  perpendicularly  with  the  dole  end  uppermoft,  and  a 
ftopper  in  the  other  end,  and  then  its  lower  orifice  immerfed 
into  a veffel’  of  water ; the  water  will  fubfide  in  the  pipe  upon 
removing  the  ftopper,  till  the  remaining  column  is  in  equilibrio 
with  the  preffure  of  the  external  air.  This  experiment  he  pro- 
pofes  to  the  curious ; faying,  however,  that  he  thought  it  un- 
neceffary,  there  being  already  fuch  abundant  proofs  of  the  air’s 
preffure. 

It  is  probable  that  the  cumberfomenefs  of  the  neceffary  ap- 
paratus protraded  the  making  of  this  experiment.  Another 
equally  fonclulive,  and  much  eafier,  was  made  in  1642  after 
Galileo’s  death,  by  his  zealous  and  learned  difciple  Torricelli. 
He  filled  a glafs  tube,  clofe  at  one  end,  with  mercury  ; judging, 
that  if  the  fupport  of  the  water  was  owing  to  the  preffure  of  the 
air,  and  was  the  meafure  of  this  preffure,  mercury  would  in 
like  manner  be  fupported  by  it,  and  this  at  a height  which  was 
all’o  the  meafure  of  the  air’s  preffure,  and  therefore  13  times 
lefs  than  water.  He  had  the  pleafure  of  feeing  his  expectation 
verified  in  the  completed  manner ; the  mercury  defeending  in 
the  tube  AB  (pi.  7.  fig.  5.),  and  finally  fettling  at  the  height 
/B  of  29!  Roman  inches  : and  he  found,  that  when  the  tube 
was  inclined,  the  point  f was  in  the  lame  horizontal  plane  with 
yin  the  upright  tube,  according  to  the  received  laws  of  hydro- 
ftatical prelfure.  The  experiment  was  often  repeated,  and  foon 
became  famous,  exciting  great  controverfies  among  the  philo* 
fophers  about  the  pollibility  of  a vacuum.  About  three  years 
afterwards  the  fame  experiment  was  publiftied,  at  Warfaw  in 
Poland,  by  Valerianus  Magnus,  as  his  own  fuggeftion  and  dis- 
covery ; but  it  appears  plain,  from  the  letters  ot  Roberval, 
not  only  that  Torricelli  was  prior,  and  that  his  experiment  was 
the  general  topic  of  difeufiion  among  the  curious,  but  alfo 
highly  probable  that  Valerianus  Magnus  was  informed  of  it 
when  at  Rome,  and  daily  converlant  with  thofe  who  had  feen 
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it.  He  denies.,  however,  even  having  heard  of  the  name  of 
Torricelli. 

This  was  the  era  of  philofophiral  ardour  ; and  we  think  that 
it  was  Galileo’s  invention  and  immediate  application  of  the 
telefcope  which  gave  it  vigour.  Difcoverics  of  the  moft  wonder- 
ful kind  in  the  heavens,  and  which  required  no  extent  of  previ- 
ous knowledge  to  underhand  them,  were  thus  put  into  the 
hands  of  every  perfon  who  could  purchafe  a fpy-glafs;  while 
the  high  degree  of  credibility  which  Come  of  the  difcoveries,  fuch 
as  the  phafes  of  Venus  and  the  rotation  and  fatellites  of  Jupiter, 
gave  to  the  Copernican  fyftem,  immediately  fet  the  whole  body 
of  the  learned  in  motion.  ■ Galileo  joined  to  his  ardour  a great 
extent  of  learning,  particularly  of  mathematical  knowledge  and 
found  logic,  and  was  even  the  firft  who  formally  united  mathe- 
matics with  phyficsj  and  his  treatife  on  accelerated  motion  was 
the  firft,  and  a precious  fruit  of  this  union.  About  the  years 
1642  and  1644,  we  find  clubs  of  gentlemen  afl’ociated  in  Ox- 
ford and  London  for  the  cultivation  of  knowledge  by  experi- 
ment; and  before  1677  all  the  dodtrines  of  hydroftatics  and 
pneumatics  were  familiar  there,  eftablifhed  upon  experiment. 
Mr.  Boyle  procured  a coalition  and  correfpondence  of  thefe 
clubs  under  the  name  of  the  Invifible  and  Philofophical  Society. 
In  May  1658  Mr.  Hooke  finifhed  for  Mr.  Boyle  an  air-pump, 
which  had  employed  him  a long  time,  and  occafioned  him 
feveral  journeys  to  London  for  things  which  the  workmen  of 
Oxford  could  not  execute.  He  fpeaks  of  this  as  a great  im- 
provement on  Mr.  Boyle’s  own  pump,  which  he  had  been  ufing 
fome  time  before.  Boyle  therefore  muft  have  invented  his  air- 
pump,  and  was  not  indebted  for  it  to  Schottus’s  account  of 
OttoGuerick’s,  publiflied  in  his  (Schottus)  A/fC&tfKzAt  Hydrauto- 
pneumatica  in  1657,  as  he  afterts  (Techno.  CuriofaJ.  The 
Royal  Society  of  London  arofe  in  1656  from  the  coalition  of 
thefe  clubs,  after  15  years  co-operation  and  correfpondence. 
The  Montmorine  Society  at  Paris  had  .fubfifted  nearly  about 
the  fame  time;  for  we  find  Pafcal  in  1648  fpeaking  of  the 
meetings  in  the  Sorbonne  College,  from  which  we  know  that 
fociety  originated. — Nuremberg,  in  Germany,  was  alfo  a dif- 
tinguiffied  fern  inary  of  experimental  philofophy.  The  magi- 
ftrates,  fenfible  of  its  valuable  influence  in  manufactures,  the 
fource  of  the  opulence  and  profperity  of  their  city,  and  many 
of  them  philofophers,  gave  philofophy  a profeffed  and  munifi- 
cent patronage,  furnifhing  the  philofophers  with  a copious  ap- 
paratus, a place  of  afiembly,  and  a fund  for  the  expence  of  their 
experiments  ; fo  that  this  was  the  firft  academy  of  fciences  out 
of  Italy  under  the  patronage  of  government.  In  Italy,  indeed, 
there  had  long  exifted  inftitutions  of  this  kind.  Rome  was  the 
centre  of  church-government,  and  the  refort  of  all  expedtants 
for  preferment.  The  clergy  were  the  majority  of  the  learned 
in  all  Chriftian  nations,  and  particularly  of  the  fyftematic  phi- 
lofophers. Each,  eager  to  record  mend  himfelf  to  notice,  brought 
forward  every  thing  that  was  curious ; and  they  were  the  willing 
vehicles  of  philofophical  communication.  Thus  the  experi- 
ments of  Galileo  and  Torricelli  were  rapidly  diffufed  by  perfons 
of  rank,  the  dignitaries  of  the  church,  or  by  the  monks  their 
obfequious  fervants.  Perhaps  the  recent  defection  of  England, 
and  the  want  of  a refiding  embafly  at  Rome,  made  her  fome- 
times  late  in  receiving  or  Ipreading  philofophiral  refearc'nes, 
and  was  the  caule  that  fo  much  more  was  done  there  prcprio 
Marte. 

We  hope  to  be  excufed  for  this  digr<  flinn.  We  were  natu- 
rally led  into  it  by  the  pretenfio  s of  Valerianus  Magnus  to 
originality  in  the  experiment  of  the  mercury  fupported  by  the 
preflure  of  the  air.  Such  is  the  fttcngth  of  national  utachmcnr, 
that  there  were  not  wanting  fome  who  found  that  Torricelli 
had  borrowed  his  experiment  from  Honomtua  Fabri,  who  had 
propofed  and  explained  it  in  1641  ; but  whoever  knows  the 
writings  of  Torricelli,  and  Galileo’s  high  opinion  oi  .m,  will 
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never  think  that  he  could  need  fuch  helps.  (See  this  furmife 
of  Mounier  in  Schott.  Tech.  Cur.  III.  at  the  end.) 

Galileo  muft  be  confidered  as  the  author  of  the  experiment 
when  he  propofes  it  to  be  made.  Valerianus  Magnus  owns 
himfelf  indebted  to  him  for  the  principle  and  the  contrivance 
of  the  experiment.  It  is  neither  wonderful  that  many  ingeni- 
ous men,  of  one  opinion,  and  inftrudted  by  Galileo,  ffiould  fe- 
parately  hit  on  fo  obvious  a thing  ; nor  that  Torricelli,  his  im- 
mediate difciple,  his  enthufiaftic  admirer,  and  who  was  in  the 
habits  of  correfponding  with  him  till  his  death  in  1642,  Ihould 
be  the  firft  to  put  it  in  pradtice.  It  became  the  fubjedt  of  dif- 
pute  from  the  national  arrogance  and  felf-conceit  of  fome 
Frenchmen,  who  have  always  ftiown  themfelves  difpofed  to 
confider  their  nation  as  at  the  head  of  the  republic  of  letters, 
and  cannot  brook  the  concurrence  of  any  foreigners.  Roberval 
was  in  this  inftance,  however,  the  champion  of  Torricelli but 
thofe  who  know  his  controverlies  with  the  mathematicians  of 
France  at  this  time  will  with  little  difficulty  account  for  this 
exception. 

All  now  agree  in  giving  Torricelli  the  honour  of  the  firjl 
invention;  and  it  univerfally  paffes  by  the  name  of  the  Torri- 
cellian Experiment.  The  tube  is  called  the  Torricellian 
Tube  ; and  the  fpace  left  by  the  mercury  is  called  the  Torri- 
cellian Vacuum,  to  diftinguiffi  it  from  the  Boylean  Va- 
cuum, which  is  only  an  extreme  rarefadtion. 

The  experiment  was  repeated  in  various  forms,  and  with  ap- 
paratus which  enabled  philofophers  to  examine  feveral  effedts 
which  the  vacuum  produced  on  bodies  expofed  in  it.  This 
was  done  by  making  the  upper  part  of  tne  tube  terminate  in  a 
veffel  of  fome  capacity,  or  communicate  with  fuch  a velfel,  in 
which  were  included  along  with  the  mercury  bodies  on  which 
the  experiments  were  to  be  made.  When  the  mercury  had 
run  out,  the  phenomena  of  thefe  bodies  were  carefully  ob- 
ferved. 

An  objection  was  made  to  the  conclufion  drawn  from  Torri- 
celli’s experiment,  which  appears  formidable.  If  the  Torri- 
cellian tube  be  fufpended  011  the  arm  of  a balance,  it  is  found 
that  the  counterpoife  muft  be  equal  to  the  weight  both  of  the 
tube  and  of  the  mercury  it  contains.  This  could  not  be,  fay  the 
objectors,  if  the  mercury  were  fupported  by  the  air.  It  is  evi- 
dently fupported  by  the  balance  ; and  this  gave  rife  to  another 
notion  of  the  caufe  different  from  the  peripatetic  fuga  vacui  : 
a fufpenlive  force,  or  rather  attraction,  was  affigned  to  the  up- 
per part  of  the  tube.  v 

But  the  true  explanation  of  the  phenomenon  is  moft  eafy 
and  fatisfadtory.  Suppofe  the  mercury  in  the  ciltern  and  tube 
to  freeze,  but  without  adhering  to  the  tube,  fo  that  the  tube 
could  be  freely  drawn  up  and  down.  In  this  cafe  the  mercury 
is  fupported  by  the  bafe,  without  any  dependence  on  the  pref- 
fure  of  the  air  ; and  the  tube  is  in  the  fame  condition  as  before, 
and  the  folid  mercury  performs  the  office  of  a pifton  to  this 
kind  of  fyringe.  Suppofe  the  tube  thvuft  down  till  the  top  of 
it  touches  the  top  of  the  mercury.  It  is  evident  that  it  muft 
be  drawn  up  in  oppofition  to  the  preflure  of  the  external  air, 
and  it  is  precifely  fimilar  to  the  fyringe  formerly  mentioned. 
The  weight  fultained  therefore  by  this  arm  of  the  balance  is 
the  weight  of  the  tube  and  the  downward  preflure  of  the  at- 
mofphere  on  its  top. 

The  curiofity  of  philofophers  being  thus  excited  by  this 
very  manageable  experiment,  it  was  natural  now  to  try  the 
original  experiment  propofed  by  Galileo.  Accordingly  Berti 
in  Italy,  Pafcal  in  France,  and  many  others  in  different 
places,  made  the  experiment  with  a tube  filled  with  water, 
wine,  oil,  8cc.  and  all  with  the  fuccefs  which  might  he  ex- 
pedied  in  lo  Ample  a matter:  and  the  dodLine  of  the  weight 
and  preflure  ol  the  air  was  eftablifhed  beyond  contradiction  or 
doubt.  All  was  done  before  the  year  1648.— A very  beautiful 
3 L 
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experiment  was  exhibited  by  Auzout,  which  completely  fatis- 
fied  all  who  had  any  remaining  doubts. 

A fmall  box  or  phial  EFGH  (tig.  6.)  had  two  glafs  tubes, 
AB,  CD,  three  feet  long,  infer  ted  into  it  in  fuch  a manner  as  to 
be  firmly  fixed  in  one  end,  and  to  reach  nearly  to  the  other  end. 
AB  was  open  at  both  ends,  and  CD  was  clofe  at  D.  This  appa- 
ratus was  completely  tilled  with  mercury,  by  unfcrewing  the 
tube  AB,  filling  the  box,  and  the  hole  CD  ; then  (brewing  in  the 
tube  A B,  and  tilling  it : then  holding  a finger  on  the  orifice  A, 
the  whole  was  inverted  and  let  upright  in  the  pofition  repre- 
fen ted  in  figure  (3,  immerfing  the  orifice  A (now  a)  in  a fmall 
veflel  ot  quickfilver.  The  refult  was,  that  the  mercury  ran  out 
at  the  orifice  a,  till  its  furface  m n within  the  phial  defcended 
to  the  top  of  the  tube  b a.  The  mercury  alfo  began  to  defcend 
in  the  tube  dc  (formerly  DC)  and  run  over  into  the  tube  ba, 
and  ran  out  at  a,  till  the  mercury  in  dc  was  very  near  equal 
in  a level  with  inn.  The  mercury  defcending  in  b a till  it 
flood  at  k,  29!  inches  above  the  furface  op  of  the  mercury  in 
the  ciltern,  juft  as  in  the  Torricellian  tube. 

The  rationale  of  this  experiment  is  very  eafy.  The  whole 
apparatus  may  firft  be  confidered  as  a Torricellian  tube  of  an 
uncommon  fhape,  and  the  mercury  would  flow  out  at  a.  But 
as  foon  as  a drop  of  mercury  comes  out,  leaving  a fpace  above 
inn,  there  is  nothing  to  keep  up  the  mercury  in  the  tube  dc. 
Its  mercury  therefore  defcends  alfo  ; and  running  over  into  b a , 
continues  to  fupply  its  expenfe  till  the  tube  dc  is  almoft  empty, 
or  can  no  longer  fupply  the  wafte  of  b a.  The  inner  furface, 
therefore,  falls  as  low  as  it  can,  till  it  is  level  with  b.  No 
more  mercury  can  enter  b a,  yet  its  column  is  too  heavy  to  be 
fupported  by  the  preflure  of  the  air  on  the  mercury  in  the  cif- 
tern  below  ; it  therefore  defcends  in  ba,  and  finally  fettles  at 
the  height  bo,  equal  to  that  of  the  mercury  in  the  Torricellian 
tube. 

The  prettiell  circumftance  of  the  experiment  remains.  Make 
a fmall  hole  g in  the  upper  cap  of  the  box.  The  external  air 
immediately  rufhes  in  by  its  weight,  and  now  prefles  on  the 
mercury  in  the  box.  This  immediately  raifes  the  mercury  in 
the  tube  dc  to  /,  29T  inches  above  m n.  It  prefles  on  the 
mercury  at  k in  the  tube  b a , balancing  the  preflure  of  the  air 
in  the  ciftern.  The  mercury  in  the  tube  therefore  is  left  to  the 
influence  of  its  own  weight,  and  it  defcends  to  the  bottom. 
Nothing  can  be  more  appofite  or  deciiive. 

Arid  thus  the  doftrine  of  the  gravity  and  preflure  of  the  air 
is  eftabliftied  by  the  moft  unexceptionable  evidence  : and  we 
are  entitled  to  afliime  it  as  a ftatical  principle,  and  to  alhrm 
a priori  all  its  legitimate  confequences. 

And  in  the  firft  place,  we  obtain  an  exadl  meafure  of  the 
preflure  of  the  atmofphere.  It  is  precifely  equal  to  the  weight 
of  the  column  of  mercury,  of  water,  of  oil,  See.  which  it  can 
fupport ; and  the  Torricellian  tube,  or  others  fitted  up  upon 
the  fame  principle,  are  juftly  termed  barofeopes  and  barometers 
with  refpeft  to  the  air.  Now  it  is  obferved  that  water  is  fup- 
ported at  the  height  of  32  feet  nearly  : The  weight  of  the  co- 
lumn is  exaftly  2000  avoirdupois  pounds  on  every  fquare  foot 
of  bafe,  or  13-^  on  every  fquare  inch.  The  fame  conclufion 
very  nearly  may  be  drawn  from  the  column  of  mercury,  which 
is  nearly  29’  inches  high  whtn  in  equilibrium  with  the  pref- 
fure  of  the  air.  We  may  here  obferve,  that  the  meafure  taken 
from  the  height  of  a column  of  water,  wine,  fpirits,  and  the 
other  fluids  of  confiderable  volatility,  as  chemifts  term  it,  is  not 
fo  exaft  as  that  taken  from  mercury,  oil,  and  the  like.  For  it 
is  obferved,  that  the  volatile  fluids  are  converted  by  the  ordinary 
heat  of  our  climates  into  vapour  when  the  confining  preflure  of 
the  air  is  removed ; and  this  vapour, by  its  elafticity,  exerts  a fmall 
preflure  on  the  furface  of  the  water,  &c.  in  the  pipe,  and  thus 
countera&s  a fmall  part  of  the  external  preflure ; and  therefore 
the  column  fupported  by  the  remaining  preflure  mull  be  lighter, 


that  is,  fhortcr.  Thus  it  is  found,  that  reftified  fpirits  will  not 
Hand  much  higher  than  is  competent  to  a weight  of  1 3 pounds 
on  an  inch,  the^ elafticity  of  its  vapour  balancing  about  T%  of 
the  preflure  of  the  air.  We  (hall  afterwards  have  occafion  to 
;,confider  this  matter  more  particularly. 

As  the  medium  height  of  the  mercury  in  the  barometer  is 
29 2 inches,  we  fee  that  the  whole  globe  fuftains  a preflure 
equal  to  the  whole  weight  of  a body  of  mercury  of  this  height ; 
and  that  all  bodies  on  its  furface  fuftain  a part  of  this  in  pro- 
portion to  their  furfaces.  An  ordinary  lized  man  fuftains  a 
preflure  of  fcveral  thoufand  pounds.  How  comes  it  then  that 
we  are  not  fenfible  of  a preflure  which  one  fliould  think  enough 
to  crufli  us  together  ? This  has  been  confidered  as  a ftrong 
obje&ion  to  the  preflure  of  the  air  ; for,  when  a man  is  plunged 
a few  feet  under  water,  he  is  very  fenfible  of  the  preflure.  The 
anfwer  is  by  no  means  fo  eafy  as  is  commonly  imagined.  Wc 
feel  very  diftindlly  the  effects  of  removing  this  preflure  from 
any  part  of  the  body.  If  any  one  will  apply  the  open  end  of 
a fyringc  to  his  hand,  and  then  draw  up  the  pifton,  he  will 
find  his  hand  fucked  into  the  fyringe  with  great  force,  and  it 
will  give  pain ; and  the  foft  part  of  the  hand  will  fwell  into  it, 
being  prefled  in  by  the  neighbouring  parts,  which  are  fubjedl 
to  the  adtion  of  the  external  air.  If  one  lays  his  hand  on  the 
top  of  a long  perpendicular  pipe,  fuch  as  a pump  filled  to  the 
brim  with  water,  which  is  at  firft  prevented  from  running  out 
by  the  valve  below ; and  if  the  valve  be  then  opened,  fo  that 
the  water  defcends,  he  will  then  find  his  hand  fo  hard  prefled 
to  the  top  of  the  pipe  that  he  cannot  draw  it  away.  But  why 
do  we  only  feel  the  inequality  of  preflure  ? There  is  a fimilar 
inftance  wherein  we  do  not  feel  it,  although  we  cannot  doubt 
of  its  exiftence.  When  a man  goes  flowly  to  a great  depth 
under  water  in  a diving-bell,  we  know  unqueftionably  that  he 
is  expofed  to  a new  and  very  great  preflure,  yet  he  does  not 
feel  it.  But  thofe  fadls  are  not  fufficiendy  familiar  for  general 
argument.  The  human  body  is  a bundle  of  folids,  hard  or 
foft,  filled  or  mixed  with  fluids,  and  there  are  few  or  no  parts 
of  it  which  are  empty.  All  communicate  either  by  veflels  or 
pores  and  the  whole  furface  is  a fieve  through  which  the  in- 
fenfible  peripiration  is  performed.  The  whole  extended  fur- 
face of  the  lungs  is  open  to  the  preflure  of  the  atmofphere  ; 
every  thing  is  therefore  in  equilibrio : and  if  free  or  fpeedy 
accefs  be  given  to  every  part,  the  body  will  not  be  damaged  by 
the  preflure,  however  great,  any  more  than  a wet  fponge  would 
be  deranged  by  plunging  it  any  depth  in  water.  The  preflure 
is  inftantaneoufly  diftufed  by  means  of  the  incomprefiible  fluids 
with  which  the  parts  are  filled  ; and  if  any  parts  are  filled  with 
air  or  other  compreflible  fluids,  thefe  are  comprefled  till  their 
elafticity  again  balances  the  preflure.  Befides,  all  our  fluids 
are  acquired  flowly,  and  gradually  mixed  with  that  proportion 
of  air  which  they  can  diffolve  or  contain.  The  whole  animal 
has  grown  up  in  this  manner  from  the  firft  vital  atom  of  the 
embryo.  For  fuch  reafons  the  preflure  can  occafion  no  change 
of  fhape  by  fqueezing  together  the  flexible  parts  ; nor  any  ob- 
ftrudlion  by  comprefling  the  veflels  or  pores.  We  cannot  fay 
what  would  be  felt  by  a man,  were  it  pofiible  that  he  could  have 
been  produced  and  grown  up  in  vacuo,  and  then  fubje&ed  to 
the  comprefiion.  We  even  know  that  any  fudden  and  confi- 
derable change  of  general  preflure  is  very  feverely  felt.  Per- 
fons  in  a diving-bell  have  been  almoft  killed  by  letting  them 
down  or  drawing  them  up  too  fuddenly.  In  drawing  up,  the 
elaftic  matters  within  have  fuddenly  fwelled,  and  not  finding  an 
immediate  efcape  have  burft  the  veflels.  Dr.  Halley  experi- 
enced this,  the  blood  gufhing  out  from  his  ears  by  the  expan- 
fion  of  air  contained  in  the  internal  cavities  of  this  organ,  from 
which  there  are  but  very  flender  paffages. 

A very  important  obfervation  recurs  here : the  preflure  of 
the  atmofphere  is  variable.  Tins  was  oblerved  almoft  as  foon 


PNEUMATICS. 


223 


as  philofophers  began  to  attend  to  the  barometer,  Pafcal  ob- 
ferved it  in  France,  and  Defcaites  obferved  it  in  Sweden  in  1650. 
jyfrjjoyle  and  other?  .obferved  it  in  England  in  1656.  And  before 
this,  observers,  who  took  notice  of  the  concomitancy  of  thefe 
changes  of  aerial  preffure  with  the  fta’te  of  the  atmofphere,  re- 
marked, that  it  was  generally  greateit  in  winter  and  in  the 
night;  and  certainly  moll  variable  during  winter  and  in  the 
northern  regions.  Familiar  now  with  the  weight  of  the  air, 
and.confrdering  it  as  the  vehicle  of  the  clouds  and  vapours, 
they  noted  with  care  the  connexion  between  the  weather  and 
the  preffure  of  tire  air,  and  found  that  a great  prelTure  of  the 
air  was  generally  accompanied  with  fair  weather,  and  a dimi- 
nution of  it  with  rain  and  mills.  Hence  the  barometer  came 
to  be  confidered  as  an  index  not  only  of  the  prefent  Hate  of  the 
air’s  weight,  but  alfo  as  indicating  by  its  variations  changes  of 
weather.  It  became  a Weather-glass,  and  continued  to 
be  anxioufly  obferved  wifh  this  view.  This  is  an  important 
fubjedl,  and  will  afterwards  be  treated  in  fome  detail. 

In  the  next  place,  we  may  conclude  that  the  preffure  of  the 
air  will  be  different  in  different  places,  according  to  their  ele- 
vation above  the  furface  of  the  ocean  : for,  if  air  be  a heavy 
fluid,  it  muff  prefs  in  fome  proportion  according  to  its  per- 
pendicular height.  If  it  be  a homogeneous  fluid  of  equal 
denlity  and  weight  in  all  its  parts,  the  mercury  in  the  ciftern 
of  - barometer  mud  be  preffed  precifely  in  proportion  to  the 
depth  to  which  that  cillern  is  immerfcd  in  it ; and  as  this 
preffure  is  exadlly  meafured  by  the  height  of  the  mercury  in 
the  tube,  the  height  of  the  mercury  in  the  Torricellian  tube  mult 
be  exadlly  proportional  to  the  depth  of  the  place  of  obfervation 
under  the  furface  of  the  atmofphere. 

The  celebrated  Defcartes  firll  entertained  this  thought 
(Epift.  67.  of  Pr.  III.),  and  foon  after  him  Pafcal.  His  oc- 
cupation in  Paris  not  permitting  him  to  try  the  juftnefs  of  his 
conje&ure,  he  requefted  Mr.  Perrier,  a gentleman  of  Clermont 
in  Auvergne,  to  make  the  experiment,  by  obferving  the  height 
of  the  mercury  at  one  and  the  fame  time  at  Clermont  and  on 
the  top  of  a very  high  mountain  in  the  neighbourhood.  His 
letters  to  Mr.  Perrier  in  1647  are  Hill  extant.  Accordingly 
Mr.  Perrier,  in  September  1648,  filled  two  equal  tubes  with 
mercury,  and  obferved  the  heights  of  both  to  be  the  fame, 
viz.  26^  inches,  in  the  garden  of  the  convent  of  the  Friars 
Minims,  fituated  in  the  lowed  part  of  Clermont.  Leaving 
one  of  them  there,  and  one  of  the  fathers  to  obferve  it,  he  took 
the  other  to  the  top  of  Puy  de  Domme,  which  was  elevated 
nearly  $00  French  fathoms  above  the  garden.  He  found  its 
height  to  be  23^  inches.  On  his  return  to  the  town,  in  a 
place  called  Font  de  VArbre , 150  fathoms  above  the  garden, 
he  found  it  25  inches  ; when  he  returned  to  the  garden  it  was 
again  26^,  and  the  perfon  fet  to  watch  the  tube  which  had 
been  left  faid  that  it  had  not  varied  the  whole  day.  Thus  a 
difference  of  elevation  of  3000  French  feet  had  occafioned  a 
depreffion  of  3^  inches ; from  which  it  may  be  concluded, 
that  3^  inches  of  mercury  weighs  as  much  as  3000  feet  of  air, 
and  one-tenth  of  an  inch  of  mercury  as  much  as  96  feet  of  air. 
The  next  day  he  found,  that  taking  the  tube  to  the  top  of  a 
ffeeple  120  feet  high  made  a fall  of  one-fixth  of  an  inch.  This 
gives  72  feet  of  air  for  one-tenth  of  an  inch  of  mercury  ; but 
ill  agreeing  with  the  former  experiment.  But  it  is  to  be  ob- 
ferved, that  a very  fmall  error  of  obfervation  of  the  barometer 
would  correfpond  to  a great  difference  of  elevation,  and  alfo 
that  the  height  of  the  mountain  had  not  been  meafured  with 
any  prccifion.  This  has  been  fince  done  (Mem.  Acad.  Par. 
1703),  and  found  to  be  529  French  toifes. 

Pafcal  publiflied  an  account  of  this  great  experiment 
((. Jrande  Exf>.  fur  la  Pefanteur  de  l' Air),  and  it  was  quickly 
repeated  in  many  places  of  the  world.  In  16 53  it  was  repeated 
in  England  by  Dr.  Power  (Power’s  Exper.  Phil.);  and  in 


Scotland,  in  1(61,  by  Mr.  Sinclair,  profeffor  of  philofophy  in 
the  univerfity  of  Glafgow,  who  obferved  the  barometer  at  La- 
nark, on  the  top  of  mount  Tintock  in  Clydfdale,  and  on  the 
top  of  Arthur’s  Seat  at  Edinburgh.  He  found  a deprefiion  of 
two  inches  between  Glafgow  and  the  top  of  Tintock,  three 
quarters  of  an  inch  between  the  bottom  and  top  of  Arthur’s 
Seat,  and  of  an  inch  at  the  cathedral  of  Glafgow  on  a height 
of  1 26  feet.  See  Sinclair’s  Ars  Neva  et  Magna  Gravitatis  ct 
Levitatis  ; Sturmii  Collegium  Experiment  ale,  and  Scbolti  Tech - 
n'tca  Cariofa. 

Hence  we  may  derive  a method  of  meafuring  the  heights  of 
mountains.  Having  afeertained  with  great  precifion  the  ele- 
vation correfponding  to  a fall  of  one-tenth  of  an  inch  of  mer- 
cury, which  is  nearly  90  feet,  we  have  only  to  obferve  the 
length  of  the  mercurial  column  at  the  top  and  bottom  of  the 
mountain,  and  to  allow  90  feet  for  every  tenth  of  an  inch. 
Accordingly  this  method  has  been  praftifed  with  great  fuccefs: 
but  it  requires  an  attention  to  many  things  not  yet  confidered; 
fuch  as  the  change  of  denfity  of  the  mercury  by  heat  and  cold; 
the  changes  of  denfity  of  air,  which  are  much  more  remark- 
able from  the  fame  caufes;  and  above  all,  the  changes  of  the 
denfity  of  air  from  its  comprefiibility ; a change  immediately 
connedled  with  or  dependent  on  the  very  elevation  we  wilh  to 
meafure.  Of  all  thefe  afterwards. 

Thefe  obfervations  give  us  the  moil  accurate  meafure  of  the 
denfity  of  the  air  and  its  fpecific  gravity.  This  is  but  vaguely 
though  direftly  meafured  by  weighing  air  in  a bladder  or  veffel. 
The  weight  of  a manageable  quantity  is  fo  fmall,  that  a ba- 
lance fufficiently  ticklilh  to  indicate  even  very  fenfible  fradtions 
of  it  is  overloaded  by  the  weight  of  the  veffel  which  contains 
it,  and  ceafes  to  be  exadt : and  when  we  take  Bernoulli’s  inge- 
nious method  of  fufpending  it  in  water,  we  expofe  ourfelves 
to  great  rifle  of  error  by  the  variation  of  the  water’s  denfity. 
Alfo  it  mult  neceffarily  be  humid  air  which  we  can  examine  in 
this  way  : but  the  proportion  of  an  elevation  in  the  atmofphere 
to  the  depreffion  of  the  column  of  mercury  or  other  fluid,  by 
which  we  meafure  its  preffure,  gives  us  at  once  the  proportion 
of  this  weight,  or  their  fpecific  gravity.  Thus,  fince  it  is  found 
that  in  fuch  a ftate  of  preffure  that  the  barometer  Hands  at 
30  inches,  and  the  thermometer  at  32°,  87  feet  of  rife  pro-' 
duces  one-tenth  of  an  inch  of  fall  in  the  barometer,  the 
air  and  the  mercury  being  both  of  the  freezing  temperature, 
we  muff  conclude  that  mercury  is  10,440  times  heavier  or 
denfer  than  air.  Then,  by  comparing  mercury  and  water, 
we  get  nearly  for  the  denfity  of  air  relative  to  water : but 
this  varies  fo  much  by  heat  and  moillure,  that  it  is  ufelefs  to 
retain  any  thing  more  than  a general  notion  of  it ; nor  is  it 
eafy  to  determine  whether  this  method  or  that  by  adlual  weigh- 
ing is  preferable.  It  is  extremely  difficult  to  obferve  the  height 
of  the  mercury  in  the  barometer  nearer  than  of  an  inch;  and 
this  will  produce  a difference  of  even  five  feet,  or  of  the  whole. 
Perhaps  this  is  a greater  proportion  than  the  error  in  weighing. 

From  the  fame  experiments  we  alfo  derive  fome  knowledge 
of  the  height  of  the  aerial  covering  which  furrounds  our  globe. 
When  we  raife  our  barometer  87  feet  above  the  furface  of  the 
fea,  the  mercury  falls  about  one-tenth  of  an  inch  in  the  baro- 
meter : therefore,  if  the  barometer  Ihows  30  inches  at  the  fea- 
fhore,  we  may  expedl  that  by  railing  it  300  times  87  feet,  or 
5 miles,  the  mercury  in  the  tube  will  defeendto  the  level  of  the 
cillern,  and  that  this  is  the  height  of  our  atmofphere.  But 
other  appeal ances  lead  us  to  fuppofe  a much  greater  height. 
Meteors  are  feen  with  us  much  higher  than  this,  and  which 
yet  give  undoubted  indication  of  being  fupported  by  our  air. 
There  can  be  little  doubt,  too,  that  the  vifibility  of  the  ex- 
panfe  above  us  is  owing  to  the  refletlion  of  the  fun’s  light  by 
our  air.  Were  the  heavenly  fpaces  perfectly  tranfparent,  we 
Ihould  no  more  fee  them  than  the  purefl  water  .through  which 
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we  fee  other  obje&g ; and  we  fee  them  as  we  fee  water  tinged 
with  milk  or  other  faeculae.  Now  it  is  eafy  to  (how,  that  the 
light  which  gives  us  what  is  called  twilight  mult  be  refle&ed 
from  the  height  of  at  lead  50  miles;  for  we  have  it  when  the 
fun  is  deprefled  j8  degrees  below  our  horizon. 

A little  attention  to  the  conftitution  of  our  air  will  convince 
us,  that  the  atmofphere  mud  extend  to  a much  greater  height 
than  300  times  87  feet.  We  fee  from  the  mod  familiar  fadls, 
that  it  is  compreffible  : we  can  fqueeze  it  in  an  ox-bladder.  It 
is  alfo  heavy;  preding  on  the  air  in  this  bladder  with  a very 
great  force,  not  lefs  than  1 500  pounds.  We  muft  therefore 
confider  it  as  in  a date  of  compredion,  exi.fl.ing  in  fmaller  room 
than  it  would  aflume  if  it  were  not  comprefled  by  the  incum- 
bent air.  It  muft  therefore  be  in  a condition  fomething  re- 
fembling  that  of  a quantity  of  fine  carded  wool  thrown  loofely 
into  a deep  pit ; the  lower  firata  carrying  the  weight  of  the 
upper  firata,  and  being  comprefled  by  them;  and  fornuch  the 
more  comprefled  as  they  are  further  down,  and  only  the  upper 
firatum  in  its  unconflrained  and  moft  expanded  ftate.  If  we 
fhall  fuppofe  this  wool  thrown  in  by  a hundred  weight  at  a 
time,  it  will  be  divided  into  firata  of  equal  weights,  but  of  un- 
equal thicknefs  ; the  loweft  being  the  thinneft,  and  the  fuperior 
firata  gradually  increafing  in  thicknefs.  Now,  fuppofe  the  pit 
filled  with  air,  and  reaching  to  the  top  of  the  atmofphere, 
the  -weight  of  all  the  firata  above  any  horizontal  plane  in  it  is 
meafured  by  the  height  of  the  mercury  in  the  Torricellian 
tube  placed  in  that  plane;  and  one-tenth  of  an  inch  of  mercury 
is  juft  equal  to  the  weight  of  the  loweft  firatum  87  feet  thick  ; 
for,  on  raifing  the  tube  87  feet  from  the  fea,  the  furface  of  the 
mercury  will  defcend  'one-tenth  of  an  inch.  Raife  the  tube  till 
the  mercury  fall  another  tenth  : This  firatum  muft  be  more 
than  87  feet  thick  ; how  much  more  we  cannot  tell,  being  ig- 
norant of  the  law  of  the  air’s  expanfion.  In  order  to  make  it 
fall  a third  tenth,  we  muft  raife  it  through  a firatum  (till  thicker; 
and  fo  on  continually. 

All  this  is  abundantly  confirmed  by  the  very  firft  experiment 
made  by  the  order  and  directions  of  Pafcal : For,  by  carrying 
the  tube  from  the  garden  of  the  convent  to  a place  150  fathoms 
higher,  the  mercury  fell  1-?%  inches,  or  1,2917;  which  gives 
about  69  feet  8 inches  of  aerial  firatum  for  fg  of  an  inch  of 
mercury  ; and  by  carrying  it  thence  to  a place'  350  fathoms 
higher,  the  mercury  fell  i||,  or  1,9167  inches,  which  gives 
109  feet  7 inches  for  T‘5  of  an  inch  of  mercury.  Thefe  expe- 
riments were  not  accurately  made  ; for  at  that  time  the  philo- 
fophers,  though  zealous,  were  but  fcholars  in  the  fcience  of  ex- 
perimenting, and  novices  in  the  art.  But  the  refults  abundantly 
fhow  this  general  truth,  and  they  are  completely  confirmed  by 
thoufands  of  fubfequent  obfervations.  It  is  evident  from  the 
whole  tenor  of  them,  that  the  firata  of  air  decreafe  in  denfity 
as  we  afeend  through  the  atmofphere  ; but  it  remained  to  be 
difeovered  what  is  the  force  of  this  decreafe,  that  is,  the  law  of 
the  air’s  expanfion.  Till  this  be  done  we  can  fay  nothing  about 
the  conftitution  of  our  atmofphere  : we  cannot  tell  in  what 
manner  it  is  fitted  for  raifing  and  fupporting  the  exhalations 
and  vapours  which  are  continually  arifing  from  the  inhabited 
regions  ; not  as  an  excrementitious  wafte,  but  to  be  fupported, 
perhaps  manufadtured,  in  that  vaft  laboratory  of  nature,  and  to 
be  returned  to  us  in  beneficent  fhowers.  We  cannot  ufe  our 
knowledge  for  the  curious,  and  frequently  ufeful,  p-  oofe  of 
meafuring  the  heights  of  mountains  and  taking  th  ..vels  of 
extenfive  regions  ; in  fhort,  without  an  accurate  knowledge  of 
this,  we  can  hardly  acquire  any  acquaintance  with  thofe  me- 
chanical properties  which  diftinguifh  air  from  thofe  liquids 
which  circulate  here  below. 

Having  therefore  confidered  at  fome  length  the  leading  con- 
fequences  of  the  air’s  fluidity  and  gravity,  let  us  confider  its 
eomprelfibility  with  the  fame  care ; and  then,  combining  the 


agency  of  both,  we  (hall  anfwer  all  the  purpofes  of  philofopby, 
difeover  the  laws,  explain  the  phenomena  of  nature,  and  improve 
art.  We  proceed  therefore  to  confider  a little  the  phenomena 
which  indicate  and  charadlerife  this  other  property  of  the  air. 
All  fluids  are  elaftic  and  compreffible  as  well  as  air;  but  in 
them  the  eomprelfibility  makes  no  figure,  or  does  not  intereft 
us  while  we  are  confidering  their  preflures,  motions,  and  im- 
pulfions.  But  in  air  the  eomprelfibility  and  expanfion  draw 
our  chief  attention,  and  make  it  a proper  reprefentative  of  this 
clafs  of  fluids. 

Nothing  is  more  familiar  than  the  eomprelfibility  of  air.  It 
is  feen  in  a bladder  filled  with  it,  which  we  can  forcibly  fqueeze 
into  lefs  room  ; it  is  feen  in  a fyringe,  of  which  we  can  pufh 
the  plug  further  and  further  as  we  increafe  the  preflure. 

But  thefe  appearances  bring  into  view  another,  and  the  mod 
interefting,  property  of  air,  viz.  its  ehjlicity.  When  we  have 
fqueezed  the  air  in  the  bladder  or  fyringe  into  lefs  room,  we  find 
that  the  force  with  which  we  comprejfed  it  is  neceflary  to  keep  it 
in  this  bulk;  and  that  if  we  ceafe  to  prefs  it  together,  it  will  fwell 
out  and  regain  its  natural  dimenfions.  This  diftinguifhes  it  ef- 
fentially  from  fuch  a body  as  a mafs  of  flour,  fait,  or  fuch  like, 
which  remain  in  the  comprefled  ftate  to  which  we  reduce  them. 

There  is  therefore  fomething  which  oppofes  the  compreflion 
different  from  the  fimple  impenetrability  of  the  air  : there  is 
fomething  that  oppofes  mechanical  force  : there  is  fomething 
too  which  produces  motion,  not  only  refitting  compreflion,  but 
pulhing  back  the  compretfing  body,  and  communicating  motion 
to  it.  As  an  arrow  is  gradually  accelerated  by  the  bow-firing 
prefling  it  forward,  and  at  the  moment  of  its  difeharge  is  brought 
to  a ftate  of  rapid  motion  ; fo  the  ball  from  a pop-gun  or  wind- 
gun  is  gradually  accelerated  along  the  barrel  by  the  preflure  of  the 
air  duringits  expanfion  from  its  comprefled  ftate,and  finally  quits 
it  with  an  accumulated  velocity.  Thefe  two  motions  are  indi- 
cations perfectly  fimilar  of  the  elafticity  of  the  bow  and  of  the  air. 

Thus  it  appears  that  air  is  heavy  and  elaftic.  It  needs  little 
confideration  to  convince  us  in  a vague  manner  that  it  is  fluid. 
The  eafe  with  which  it  is  penetrated,  and  driven  about  in  every 
direction,  and  the  motion  of  it  in  pipes  and  channels,  however 
crooked  and  intricate,  entitle  it  to  this  charadter.  But  before 
we  can  proceed  to  deduce  confequences  from  its  fluidity,  and 
to  offer  them  as  a true  account  of  what  will  happen  in  thefe  cir- 
cumftances,  it  is  neceflary  to  exhibit  fome  diftindt  and  fimple 
cafe,  in  which  the  charadteriftic  mechanical  property  of  a fluid 
is  clearly  and  unequivocally  obferved  in  it.  That  property  of 
fluids  from  which  all  the  laws  of  hydroftatics  and  hydraulics 
are  derived  with  the  ftri6teft  evidence  is,  that  any  preflure  ap- 
plied to  any  part  of  them  is  propagated  through  the  whole  mafs 
in  every  direction  ; and  that  in  confequence  of  this  diflufion  of 
preflure,  any  two  external  forces  can  be  put  in  equilibrio  by  the 
interpofition  of  a fluid,  in  the  fame  way  as  they  can  be  put  in 
equilibrio  by  the  intervention  of  any  mechanical  engine. 

Let  a dole  vefiel  ABC  (fig.  7.),  of  any  form,  have  two  up- 
right pipes  EDO,  GFB,  inferted  into  any  parts  of  its  top,  fides, 
or  bottom,  and  let  water  be  poured  into  them,  fo  as  to  ftand  in 
equilibrio  with  the  horizontal  furfaces  at  E,  D,  G,  F,  and  let 
D d,  F /■,  be  horizontal  lines,  it  will  be  found  that  the  height 
of  the  column  E d is  fenfibly  equal  to  that  of  the  column  G f. 
This  is  a faft  univerfally  obferved,  in  whatever  way  the  pipes 
are  inferted. 

Now  the  furface  of  the  water  at  D is  undoubtedly  prefled  up- 
wards with  a force  equal  to  a column  of  water,  having  its  fur- 
face for  its  bafe,  and  E d for  its  height ; it  is  therefore  prevented 
from  rifing  by  fome  oppofite  force.  This  can  be  nothing  but 
the  elaflicity  of  the  confined  air  prefling  it  down.  The  very 
fame  thing  muft  be  faid  of  the  furface  at  F ; and  thus  there  are 
two  external  preflures  at  D and  F let  in  equilibrio  by  the  inter- 
pofition of  air.  The  force  exerted  on  the  lurface  D,  by  the 
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pre/Tare  of  the  column  E d,  is  therefore  propagated  to  the  fur- 
face  at  F ; and  thus  air  has  this  chara&eriftic  mark  of  fluidity. 

In  this  experiment  the  weight  of  the  air  is  infenfible  when 
the  veflel  is  of  fmall  fize,  and  has  no  fenfible  (hare  in  the  pref- 
fure  reaching  at  D and  F.  But  if  the  elevation  bf  the  point  F 
above  D is  very  great,  the  column  Fd  will heob/irvrd  feofibly  to 
exceed  the  column  G f.  Thus  if  F be  70  feet  higher  than  D, 
E d will  be  an  inch  longer  than  the  column  G /:  for  in  this 
cafe  there  is  re  afting  at  D.not  only  the  preflfure  propagated  from 
F,  but  alfo  the  weight  of  a column  of  air,  having  the  furface  at 
D for  its  bale  and  70  feet  high.  This  is  equal  to  the  weight  of 
a column  of  water  one  inch  high. 

It  is  by  this  propagation  of  preflfure,  this  fluidity,  that  the 
pellet  is  riifcharged  from  a child’s  pop  gun.  It  flicks  fall  in 
the  muzzle  3 and  he  forces  in  another  pellet  at  the  other  end, 
which  he  preffes  forward  with  the  rammer,  condenfing  the  air 
between  them,  and  thus  propagating  to  the  other  pellet  the 
preflfure  which  he  exerts,  till  the  friction  is  overcome,  and  the 
pellet  is  difcharged  by  the  air  expanding  and  following  it. 

There  is  a pretty  philofophical  plaything  which  illullrates  this 
property  of  air  in  a very  perfpicuous  manner,  and  which  we 
lfiall  afterwards  have  occasion  to  confider  as  converted  into  a 
mofl  ufeful  hydraulic  machine.  This  is  what  is  ufually  called 
Herd's  fountain,  having  been  invented  by  a Syracufan  of  that 
name.  Itconflllsof  two  veflels  KLMN  (PI.  7.  fig.  8.),  OAQR, 
which  are  clofe  on  all  fides.  A tube  AB,  having  a funnel 
a-top,  pafl'es  through  the  uppermoft  veflel  without  communi- 
cating with  it,  being  foldered  into  its  top  and  bottom.  It  alfo 
pafl’es  through  the  top  of  the  under  veflel,  where  it  is  alfo  fol- 
dered, and  reaches  almoll  to  its  bottom.  This  tube  is  open  at 
both  ends.  There  is  another  open  tube  ST,  which  is  foldered  into 
the  top  of  the  under  veflel  and  the  bottom  of  the  upper  veflel, 
and  reaches  almoft  to  its  top.  Thefe  two  tubes  ferve  alfo  to 
fupport  the  upper  veflel.  A third  tube  GF  is  foldered  into  the 
top  of  the  upper  veflel,  and  reaches  almoll  to  its  bottom.  This 
tube  is  open  at  both  ends,  but  the  orifice  G is  very  fmall.  Now 
fuppofe  the  uppermoft  veflel  filled  with  water  to  the  height  EN, 
E e being  its  furface  a little  below  T.  Stop  the  orifice  G with 
the  finger,  and  pour  in  water  at  A.  This  will  defeend  through 
AB,  and  comprefs  the  air  in  OQRP  into  lefs  room.  Suppofe 
the  water  in  the  under  veflel  to  have  acquired  the  furface  Cr, 
the  air  which  formerly  occupied  the  whole  of  the  fpaces  OPQR 
and  KLeE  will  now  be  contained  in  the  fpaces  0 Vc  C and 
KL  s E;  and  its  elafticity  will  be  in  equilibrio  with  the  weight 
of  the  column  of  water,  whofe  bafe  is  the  furface  E e,  and  whole 
height  is  A c.  As  this  preflure  is  exerted  in  every  part  of  the 
air,  it  will  be  exerted  on  the  furface  E e of  the  water  of  the 
upper  veflel ; and  if  the  pipe  FG  were  continued  upwards,  the 
water  would  be  fupported  in  it  to  a height  eH  above  Er, 
equal  to  Ac.  Therefore,  if  the  finger  be  now  taken  from  off 
the  orifice  G,  the  water  will  ("pout  up  to  the  fame  height  as  if 
it  had  been  immediately  forced  out  by  a column  of  water  Ac 
without  the  intervention  of  the  air,  that  is,  nearly  to  H.  If,  in- 
fiead  of  the  funnel  at  A,  the  veflel  have  a brim  which  will  caule 
the  water  difcharged  at  G to  run  down  the  pipe  AB,  this  foun- 
tain will  play  til!  all  the  water  in  the  upper  veflel  is  expended. 
The  operation  of  this  fecond  fountain  will  be  better  underllood 
from  rig.  9.  which  an  intelligent  reader  will  fee  is  perfectly 
equivalent  to  fig.  8 Avery  powerful  engine  for  raifing  water 
upon  this  principle  has  long  been  employed  in  the  Hungarian 
mines  ; where  the  pipe  AB  is  about  200  feet  high,  and  the  pipe 
FG  about  120;  and  the  condenlation  is  made  in  the  upper 
veflel,  and  communicated  to  the  lower,  at  the  bottom  pf  the 
mine,  by  a long  pipe.  See  W ater .-IVorLs. 

We  may  now  apply  to  air  all  the  laws  of  hydroflatics  and 
hydraulics,  in  perfect  confidence  that  their  legitimate  confe- 
rences will  be  obferved  in  all  its  fituatious.  We  (hall  in  fu* 
Vox..  VIII. 


ture  fubftitute,  in  place  of  any  force  a&ing  on  a furface  of  air, 
a column  of  water,  mercury,  or  any  other  fluid  whofe  weight 
is  equal  to  this  force:  and  as  we  know  diftin&ly  from  theory 
what  will  be  the  confequences  of  this  hydroflatic  preflure,  we 
fhall  determine  a priori  the  phenomena  in  air  3 and  in  cafes 
where  theory  does  not  enable  us  to  fay  with  precifion  what  is 
the  effe6t  of  this  preflure,  experience  informs  us  in  the  cafe  of 
water,  and  analogy  enables  us  to  tranfer  this  to  air.  We  fhall 
find  this  of  great  l'ervice  in  fome  cafes,  which  otherwife  are  al- 
moft defperate  in  the  prefen  t ftate  of  our  knowledge. 

From  fuch  familiar  and  fimple  obfervations  and  experiments, 
the  fluidity,  the  heavinefs,  and  elafticity,  are  difeovered  of  the 
fubftance  with  which  we  are  furrounded,  and  which  we  call  air. 
But  to  underfland  thefe.  properties,  and  completely  to  explain 
their  numerous  and  important  confequences,  we  muft  call  in  the 
aid  of  more  refined  obfervations  and  experiments  which  even 
this  fcanty  knowledge  of  them  enables  us  to  make  ; we  mud 
contrive  fome  methods  of  producing  with  precifiun  any  degree 
of  condenfation  or  rarefa&ion,  of  employing  or  excluding  the 
gravitating  preflure  of  air,  and  of  modifying  at  pleafure  the 
action  of  all  its  mechanical  properties. 

Nothing  can  be  more  obvious  than  a method  of  comprefling, 
a quantity  of  air  to  any  degree.  Take  a cylinder  or  prifmatic 
tube  AB  (fig.  10.)  fliut  at  one  end,  and  fit  it  with  a pifton  or 
plug  C,  fo  nicely  that  no  air  can  pafs  by  its  fides.  This  will 
be  beft  done  in  a cylindric  tube  by  a turned  Hopper,  covered- 
with  oiled  leather,  and  fitted  with  a long  handle  CD.  When 
this  is  thrultdown,  the  air  which  formerly  occupied  the  whole 
capacity  of  the  tube  is  condtnfed  into  lefs  room.  The  force  ne- 
ceflary  to  produce  any  degree  of  compreflion  may  be  concluded' 
from  the  weight  necefiary  for  puftiing  down  the  plug  to  any 
depth.  But  this  inftrument  leaves  us  little  opportunity  of  mak- 
ing interefting  experiments  on  or  in  this  condenfed  air  3 and  the 
force  required  to  make  any  degree  of  compreflion  cannot  be 
meafured  with  much  accuracy;  becaufe  the  pifton  mull  be  very 
clofe,  and  have  great  fridlion,  in  order  to  be  fulficiently  tight : 
And  as  the  compreflion  is  increafed,  the  leather  is  more  fqueezed- 
to  the  fide  of  the  tube  3 and  the  proportion  of  the  external  force, 
which  is  employed  merely  to  overcome  this  variable  and  un- 
certain fri&ion,  cannot  be  afeertained  with  any  tolerable  pre- 
cifion. To  get  rid  of  thefe  imperfeftions,  the  following  add!*- 
tion  may  be  made  to  the  inftrument,  which  then  becomes  what 
is  called  the  condsnjmg  fyringe. 

The  end  of  the  fyringe  is  perforated  with- a very  fmall  hole 
e.  f ; and  being  externally  turned  to  a fmall  cylinder,  a narrow 
flip  of  bladder,  or  of  thin  leather,  foaked  in  a mixture  of  oil 
and  tallow,  muft  be  tied  over  the  hole.  Now  let  us  fuppofe  the 
pifton  pufheddown  to  the  bottom  of  the  barrel,  to  which  it  ap- 
plies clofe  : when  it  is  drawn  up  to  the  top,  it  leaves  a void 
behind,  and  the  weight  of  the  external  air  prefl’eson  the  flip  of 
bladder,  which  therefore  claps  clofe  to  the  brafs,  and  thus  per- 
forms the  part  of  a valve,  and  keeps  it  clofe  fo  that  no  air  can 
enter.  But  the  pifton  having  reached  the  top  of  the  barrel,  a 
hole  F in  the  fide  of  it  is  juft  below  the  pifton,  and  the  air 
nifties  through  this  hole  and  fills  the  barrel.  Now  pufh  the 
pifton  down  again,  it  immediately  pafl’es  the  hole  F,  and  no  air 
clcapes  through  it ; it  therefore  forces  open  the  valve  at f,  and 
el’capes  while  the  pifton  moves  to  the  bottom. 

Now  let  E be  any  veflel,  fuch  as  a glafs  bottle,  having  its 
mouth  furniftied  with  a brafs  cap  firmly  cemented  to  it,  having 
a hollow  Icrcw  which  fits  a folid  fcrew/>  0,  turned  on  the  cylin- 
dric  nozzle  of  the  fyringe.  Screw  the  iyringe  into  this  cap>  and 
it  is  evident  that  the  air  forced  out  of  the  fyringe  will  be  accu- 
mulated in  this  veflel  : for  upon  drawing  up  the  pifton  the  valve 
/always  (huts  by  the  elafticity  or  expanding  force  of  the  air  in 
E ; and  on  puftiing  it  down  again,  the  valve  will  open  as  foon 
as  the  pifton  has  got  fo  far  down  that  the  air  in  the  lower  part 
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of  the  barrel  is  more  powerful  than  the  air  already  in  the  veil'd. 
Thus  at  every  ftroke  an  additional  barrelf  ul  of  air  will  be  forced^ 
into  the  veffel  E ; and  it  will  be  found,  that  after  every  ftroke 
the  pifton  mull  be  further  pufhed  down  before  the  valve  will 
open.  It  cannot  open  till  the  prellure  arifing  from  the  elalti- 
ticity  of  the  air  condenfed  in  the  barrel  is  fuperior  to  the  elafti- 
city  of  the  air  condenfed  in  the  veil'd  ; that  is,  till  the  conden- 
fation  of  the  firft,  or  its  denfity,  is  Jomeiubat  greater  than  that 
of  the  1 aft,  in  order  to  overcome  the  draining  of  the  valve  on 
tlie  whole,  and  the  flicking  occafioned  by  the  clammy  matter 
employed  to  make  it  air-tight. 

Sometimes  the  lyringe  is  conftru&ed  with  a valve  in  the 
pifton.  This  pifton,  inftead  of  being  of  one  piece  and  folid,  con- 
lifts  of  two  pieces  perforated.  The  upper  part  ikn  m is  con- 
nected with  the  rod  or  handle,  and  has  its  lower  part  turned 
down  to  a fmall  cylinder,  which  is  fcrewed  into  the  lower  part 
k I o rij  and  has  a perforation  g b going  up  in  the  axis,  and  ter- 
minating in  a hole  b in  one  fide  of  the  rod,  a piece  of  oiled 
leather  is  (trained  acrofs  the  hole  g.  When  the  pifton  is  drawn 
up  and  a void  left  below  it,  the  weight  of  the  external  air  forces 
it  through  the  hole  b g,  opens  the  valve  g,  and  fills  the  barrel. 
Then,  on  pufliingdown  the  pifton,  the  air  being  fqueezed  into 
lefs  room,  prefl'es  on  the  valy£  g,  fhuts  it ; and  none  efcaping 
through  the  pifton,  it  is  gradually  condenfed  as  the  pifton  de- 
fcends  till  it  opens  the  valve  f,  and  is  added  to  that  already  ac- 
cumulated in  the  vefl'el  E. 

Having  in  this  manner  forced  a quantity  of  air  into  the  veil'd 
E,  we  can  make  many  experiments  in  it  in  this  Hate  of  con- 
deofation.  We  are  chiefly  concerned  at  prefent  with  the  cffe£t 
which  this  produces  on  its  elafticity.  We  lee  this  to  be  greatly 
increafed  ; for  we  find  more  and.  more  force  required  for  intro- 
ducing every  fuccellive  barrelful.  When  the  lyringe  is  un- 
l'crewed,  we  fee  the  air  rufh  out  wjth  great  violence,  and  every 
indication  of  great  expanding  force.  If  the  lyringe  be  con- 
nected with  the  vefl'el  E in  the  fame  manner  as  the  fyringe  in 
No.  17,  viz.  by  interpofing  a ftopcock  B between  them  (fee 
pi.  7.  fig  3.),  and  if  this  ftopcock  have  a pipe  at  its  extremity, 
reaching  near  to  the  bottom  of  the  vefl'el,  which  is  previoufly 
half  filled  with  water,  we  can  obl'erve  diftin&ly  when  the  elaf- 
ticity of  the  air  in  the  fyringe  exceeds  that  of  the  air  in  the  re- 
ceiver : for  the  pifton  mult  be  puftied  down  a certain  length 
before  the  air  from  the  fyringe  bubbles  up  through  the  water, 
and  the  pifton  muft  be  further  down  at  each  fuccellive  ftroke 
before  this  appearance  is  obferved.  When  the  air  has  thus  been 
accumulated  in  the  receiver,  it  prefl'es  the  tides  of  it  outward, 
and.  will  burft  it  if  not  ftrong  enough.  It  all'o  prefl'es  on  the 
furface  of  the  water  ; and  if  we  now  fliut  the  cock,  unfcrew 
the  fyringe,  and  open  the  cock  again,  the  air  will  force  the 
water  through  the  pipe  with  great  velocity,  caufing  it  to  rife  in 
a beautiful  jet.  When  a metal  receiver  is  ufed,  the  conden- 
fation  may  be  pufhed  to  a great  length,  and  the  jet  will  then 
rife  to  a great  height ; which  gradually  diininifhes  as  the  water 
is  expended  and  room  given  to  the  air  to  expand  ilfelf.  See  the 
figure. 

We  judge  of  the  condenfation  of  air  in  the  vefl'el  E by  the 
number  of  llrokes  and  the  proportion  of  the  capacity  ol'  the 
fyringe  to  that  of  the  vefl'el.  Suppofe  the  firft  to  be  one-tenth 
of  the  laft  ; then  we  know,  that  after  10  ftrokes  the  quantity 
of  air  in  the  vefl'el  is  doubled,  and  therefore  its  denfity  double, 
and  fo  on  after  any  number  of  ftrokes.  Let  the  capacity  of 
the  fyringe  (when  the  pifton  is  drawn  to  the  top)  be  a,  and  that 
of  the  vefl'el  be  6,  and  the  number  of  llrokes  be  n,  the  denfity  of 


air  in  the  vefl'el  will  be 
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But  this  is  on  the  fuppofition  that  the  pifton  accurately  fills 
the  barrel,  the  bottom  of  the  one  applying  clofe  to  that  of  the 
Other,  and  that  no  force  is  neceflary  for  opening  either  of  the 
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valves  : but  the  firft  cannot  be  infured,  and  the  laft  is. very  far 
from  being  true.  In  the  conllrudtion  now  delcribed,  it  will  re- 
quire at  leaft  one-twentieth  part  of  the  ordinay  prellure  of  the 
air  to  open  the  pifton  valve  : therefore  the  air  which  gets  in  will 
want  at  leaft  this  proportion  of  its  complete  elafticity  ; and 
there  is  always  a fimilar  part  ot  the  elafticity  employed  in 
opening  the  nozzle  valve.  The  condenfation  therefore  is  never 
nearly  equal  to  what  is  here  determined. 

It  is  accurately  enough  meafured  by  a gage  fitted  to  the  in- 
ftrument.  A glafs  tube  GH  of  a cylindric  bore,  and  clofe  at 
the  end,  is  fcrewed  into  the  fide  of  the  cap  on  the  mouth  of  the 
vefl'el  E.  A Imall  drop  of  water  or  mercury  is  taken  into  this 
tube  by  warming  it  a little  in  the  hand,  which  expands  the 
contained  air,  fo  that  when  the  open  end  is  dipped  into  water, 
and  the  whole  allowed  to  cool,  the  water  advances  a little  into 
the  tube.  The  tube  is  furnifhed  with  a lcale  divided  into  fmall 
equal  parts,  numbered  from  the  dole  end  of  the  tube.  Since 
this  tube  communicates  with  the  veil'd,  it  is  evident  that  the 
condenfation  will  force  the  water  along  the  tube,  acting  like  a 
pifton  on  the  air  beyond  it,  and  the  air  in  the  tube  and  velfel 
will  always  be  of  one  denfity.  Suppofe  the  number  at  which 
the  drop  ftands  before  the  condenlatlon  is  made  to  be  c,  and 
that  it  ftands  at  d when  the  condenfation  has  attained  the  de- 
gree required,  the  denfity  of  the  air  in  the  remote  end  of  the 


gage,  and  confequently  in  the  vefl'el,  will  be 
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Sometimes  there  is  ufed  any  bit  of  tube  clofe  at  one  end, 
hiving  a drop  of  water  in  if,  limply  laid  into  the  velfel  E,  and 
furnifhed  or  not  with  a fcale  : but  this  can  only  be  ufed  with 
glal's  veflels,  and  thefe  are  too  weak  to  refill  the  prelfure  arifing 
from  great  condenfation.  In  l'uch  experiments  metalline  vef- 
fel s are  ufed,  fitted  with  a variety  of  apparatus  for  different 
experiments.  Some  of  thefe  will  be  occafionally  mentioned 
afterwards. 

It  muft  be  obferved  in  this  place,  that  very  great  conden- 
fations  require  great  force,  and  therefore  fmall  fyringes.  It  is 
therefore  convenient  to  have  them  of  various  fizes,  and  to  begin 
with  thofe  of  a larger  diameter,  which  operate  more  quickly  > 
and  whei)  the  condenfation  becomes  fatiguing,  to  change  the 
fyringe  for  a fmaller. 

For  this  reafon,  and  in  general  to  make  the  condenfing  ap- 
paratus more  convenient,  it  is  proper  to  have  a ftop-cock  in- 
terpofed  between  the  lyringe  and  the  veffel,  or,  as  it  is  ufually 
called,  the  receiver.  This  confiits  of  a brafs  pipe,  which  has  a 
well-ground  cock  in  its  middle,  and  has  a hollow  ferew  at  one 
end,  which  receives  the  nozzle  ferew  of  the  fyringe,  and  a l'olid 
ferew  at  the  other  end,  which  fits  the  ferew  of  the  receiver. 
See  fig.  3. 

By  thel'e  gages,  or  contrivances  fimilar  to  them,  we  have 
been  able  to  afeertain  very  great  degrees  of  condenfation  in  the 
courfe  of  fome  experiments.  Dr.  Hales  found,  that  when  dry 
wood  was  put  into  a ftrong  veliel,  which  it  almoll  filled,  and 
the  remainder  was  filled  with  water,  the  fwelling  of  the  wood, 
occafioned  by  its  imbibition  of  water,  condenfed  the  air  of  his 
gage  into  the  thoulandth  of  its  original  bulk.  He  found  that 
peafe  treated  in  the  latne  way  generated  elaftic  air,  which  prell- 
ingon  the  air  in  the  gage  condenled  it  into  the  fifteen  hundredth 
part  of  its  bulk.  This  is  the  greatell  condenfation  that  has 
been  alcertained  with  precifion,  although  in  other  experiments 
it  has  certainly  been  carried  much  further;  but  the  precife  de- 
gree could  not  be  afeertained. 

The  only  ufe  to  be  made  of  this  obfervation  at  prefent  is, 
that  finee  we  have  been  able  to  exhibit  air  in  a denfity  a thou- 
fand  times  greater  than  the  ordinary  denfity  of  the  air  we 
breathe,  it  cannot,  as  fome  imagine,  be  only  a different  form 
of  water  ; for  in  this  date  it  is  as  denlc  or  deafer  than  water, 
and  yet  retains  its  great  expanfibility. 
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Another-  Important  obfervation  ip,  that  in  every,  ftate  of  den- 
(Jty  in  which  w.e  find  it,  it  retains  its  perfect  fluidity,  trarif- 
mitting  all  prefinres  which  are  applied  to  it  with  undiminiflied 
force,  as  appears  by  the  equality  conftantly  obferved  between 
the  oppofing  columns  of  water  or  other  fluid  by  which  it  is 
eompreired,  and  by  the  facility  with  which  all  motions  are  per- 
formed in  it  in  the  molt  comprefl'ed  dates  in  which  we  can  make 
observations  of  this  kind.  This  fail  is  totally  incompatible 
with  the  opinion  of  thofe  who  afcribe  the  elafticity  of  air  to 
the  fpringy  ramiried  ftruCture  of  its  particles,  touching  each 
other  like  fo  many  pieces  of  fponge  or  foot-balls.  A collection 
of  Inch  particles  might  indeed  be  pervaded  by  folid  bodies  with 
confiderable  eafe,  if  they  were  merely  touching  each  other,  and 
uot  fubje&ed  to  any  external  prelfure.  But  the  moment  fuch 
preflure  is  exerted,  and  the  aflemblage  fqueezed  into  a fmaller 
l’pace,  each  prefleson  its  adjoining  particles:  they  are  individually 
comprefl'ed,  flattened  in  their  touching  furfaces,  and  before  the 
denfity  is  doubled  they  are  fqueezed  into  the  form  of  perfeft 
cubes,  and  compofe  a mafs,  which  may  indeed  propagate  pref- 
fure  from  one  place  to  another  in  an  imperfeCt  manner,  and  with 
great  diminution  of  its  intenfity,  but  will  no  more  be  fluid  than 
a mafs  of  foft  clay.  It  will  be  of  ufe  to  keep  this  obfervation 
in  mind. 

We  have  feen  that  air  is  heavy  and  compreflible,  and  might 
now  proceed  to  deduce  in  order  the  explanation  of  the  appear- 
ances confequent  on  each  of  thefe  properties.  But,  as  has  been 
already  obferved,  the  elaliicity  of  air  modifles  the  effects  of  its 
gravity  fo  remarkably,  that  they  would  be  imperfeCtly  under- 
ttood  if  both  qualities  were  not  combined  in  our  confideration 
of  either.  At  any  rate,  fome  further  confequences  of  its  elaf- 
ticity  mull  be  confidered,  before  we  underltand  the  means  of 
varying  at  pleafore  the  efieCts  of  its  gravity. 

Since  air  is  heavy,  the  lower  ftr-ata  of  a mafs  of  air  muft 
fupport  the  upper ; and,  being  compreflible,  they  muft  be  con- 
denied  by  their  weight.  In  this  ftate  of  compreflion  the  elafti- 
city  of  the  lower  ftrata  of  air  atts  in  oppofition  to  the  weight 
of  the  incu  • bent  air,  and  balances  it.  There  is  no  realon 
which  {hould  make  us  fuppofe  that  its  expanding  force  belongs 
to  it  only  when  in  fuch  a ftate  of  comprellion.  It  is  more  pro- 
bable, that,  if  we  could  free  it  from  this  prelfure,  the  air  would 
expand  itfelf  into  ftill  greater  bulk.  This  is  raoft  diliinCtly  feen 
in  the  following  experiment. 

Into  the  cylindricjar  ABCD  (fig.  n.),  which  has  a fmall 
hole  in  its  bottom,  and  is  furnifhed  with  an  air-tight  pifton  E, 
put  a fmall  flaccid  bladder,  having  its  mouth  tied  with  a firing. 
Having  pulhed  the  pifton  near  to  the  bottom,  and  noticed  the 
ftate  of  the  bladder,  ftop  up  the  hole  in  the  bottom  of  the  jar 
with  the  finger,  and  draw  up  the  pifton,  which  will  require  a 
confiderable  force.  You  will  oblerve  the  bladder  fwell  out,  as 
if  air  had  been  blown  into  it ; and  it  will  again  collapfe  on  al- 
lowing the  pifton  to  defeend.  Nothing  can  be  more  unexcep- 
tionable than  the  com  lufton  from  this  experiment,  that  ordinary 
air  is  in  a ftate  ofcompreftion,  and  that  its  elafticity  is  not  limit- 
ed to  this  ftate.  The  bladder  being  flaccid,  ftiows  that  the  in- 
cluded air  is  in  the  fame  ftate  with  the  air  which  furrounds  it  ; 
and  the  fame  muft  be  affirmed  of  it  while  it  fwells  but  ftill  re- 
mains  ftaccid.  We  muft  conclude,  that  the  whole  air  within 
the  veflel  expands,  and  continues  to  fill  it,  when  its  capacity  has 
■been  enlarged.  And  lince  this  is  obferved  to  go  on  as  long  as 
we  give  it  more  room,  we  conclude,  that  by  fuch  experiments 
wc  have  not  yet  given  it  fo  much  room  as  it  can  occupy. 

It  was  a natural  objeft  of  curiofity  to  difeover  the  limits  of  this 
expanfion  ; to  know  what  was  the  natural  unconftrained  bulk 
of  a quantity  of  air,  beyond  which  it  would  not  expand  though 
all  external  compreffing  force  were  removed.  Accordingly  phi- 
lofophers  conftruCted  inftruments  for  rarefying  the  air.  The 
common  water  pump  had  been  long  familiar,  and  appeared 
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very  proper  for  this  purpofe.  The  mod  obvious  is  the  follow- 
ing. 

Let  the  barrel  of  the  fyringe  AB  (fig.  12.)  communicate  with 
the  veflel  V,  with  a ftopcock  C between  them.  Let  it  commu- 
nicate with  the  external  air  by  another  orifice  D,  in  any  conveni- 
ent fituation,  alfo  furnilhed  with  a ftopcock.  Let  this  fyringe 
have  a pifton  very  accurately  fitted  to  it  fo  as  to  touch  the  bot- 
tom all  over  when  puffied  down,  and  have  no  vacancy  about 
the  tides. 

Now  fuppofe  the  pifton  at  the  bottom,  the  cock  Copen, 
and  thecock  D {hut,  draw  the  pifton  to  the  top.  The  air  which 
filled  the  veflel  V will  expand  fo  as  to  fill  both  that  veflel  and 
the  barrel  AB  ; and  as  no  reafon  can  be  given  to  the  contrary, 
we  muft  fuppofe  that  the  air  will  be  uniformly  diffuled  through 
both.  Calling  V and  B the  capacity  of  the  veflel  and  barrel, 
it  is  plain  that  the  bulk  of  the  air  will  now  be  V + B and 
fince  the  quantity  of  matter  remains  the  fame,  and  the  denfity 
of  a fluid  is  as  its  quantity  of  matter  direCtly  and  its  bulk  in- 

V 

verfely,  the  denfity  of  the  expanded  air  will  be  — — the  den- 

V TB 

v 

fity  of  common  air  being  1 : for  V + B:  V=i  : y"q7g- 

The  pifton  requires  force  to  raife  it,  and  it  is  railed  in  oppo- 
fition to  the  preflure  of  the  incumbent  atmofphere  j for  this 
had  formerly  been  balanced  by  the  elafticity  of  the  common 
air  : and  we  conclude  from  the  faft,  that  force  is  required  tel 
raife  the  pifton,  that  the  elafticity  of  the  expanded  air  is  lefs  than 
that  of  air  in  its  ordinary  ftate  j and  an  accurate  obfervation  of 
the  force  neceflary  to  rail'c  it  would  thow  how  much  the  elafti- 
city is  diminiftied.  When  therefore  tbe  pifton  is  let  go,  it  will 
defeend  as  long  as  the  preflure  of  the  atmofphere  exceeds  the 
elafticity  of  the  air  in  the  barrel  ; that  is,  till  the  air  in  the 
barrel  is  in  a ftate  of  ordinary  denfity.  To  put  it  further  down 
will  require  force,  becaufe  the  air  muft  be  comprefl'ed  in  the  bar- 
rel ; but  if  we  now  open  the  cock  D,  the  air  will  be  expelled 
through  it,  and  the  pifton  will  reach  the  bottom. 

Now  (hut  tbe  df charging  cock  D,  and  open  the  cock  C,  and 
draw  up  the  pifton.  The  air  which  occupied  the  fpace  V, 

with  the  denfity  ■ — will  now  occupy  the  fpace  V + B, 

if  it  expands  fo  far.  To  have  its  denfity  Di  fay,  As  its  prefent 
bulk  V + B is  to  its  former  bulk  V,  .fo  is  its  former  denfity 

V . . VxV 

to  its  new  denfity  j which  will  therefore:  be 


V + B 


V-l-Bx  V + B 


V 


or 


V + B 


It  is  evident,  that  if  the  air  continues  to  expand,  the  den- 
fity of  the  air  in  the  veflel  after  the  third  drawing  up  of  the 


pifton  will  be- 


after  the  fourth  it  will  be 


V+B 

and  after  any  number  of  ftrokes  n will  be 


V + B ’ 
Thus,  -if 


V + B 

the  vefl'el  is  four  times  as  large  as  the  barrel,  the  denfity 
after  the  fifth  ftroke  will  be  -j nearly  of  its  ordinary 
denfity. 

On  the  other  hand,  the  number  « of  ftrokes  neceflary  for  re- 
ducing the  air  to  the  denfity  D is  ^ — — — — -=r, 

0 * Log.  V — Log.  (V+B). 

Thus  we  fee  that  this  inftrument  ran  never  abllraCt  the 
whole  air  in  confequence  of  its  expanfion,  but  only  rarefy  it 
continually  as  long  as  it  continues  to  expand  nay,  there  is  a 
limit  beyond  which  the  rarefaction  cannot  go.  When  the  pifton 
has  reached  the  bottom,  there  remains  a fmall  l'pace  between  it 
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and  the  cock  C filled  with  common  air.  When  the  pifton  is 
diawn  up,  this  fniall  quantity  of  air  expands,  and  alfo  a fimilar 
quantity  in  the  neck  of  the  other  cock  ; and  no  air  will  come 
out  of  the  receiver  V till  the  expanded  air  in  the  barrel  is  of  a 
imaller  denfity  than  the  air  in  the  receiver.  This  circum fiance 
evidently  diredls  us  to  make  thele  two  fpaces  as  I'mall  as  pofiible, 
or  by  fome  contrivance  to  till  them  up  altogether.  Perhaps 
this  may  be  done  effectually  in  the  following  manner. 

Let  BE  (PI.  8.  tig.  ij.)  reprelent  the  bottom  of  the  barrel, 
and  let  the  circle  HKt  be  the  feition  of  the  key  of  the  cock,  of 
a large  diameter,  and  place  it  as  near  to  the  barrel  as  can  be. 
Let  this  communicate  with  the  barrel  by  means  of  a hole  FG 
widening  upwards,  as  thefruflum  of  a hollow  obtufe  cone.  Let 
the  bottom  of  the  pifton  bfbge  be  fhaped  fo  as  to  fit  the  bot- 
tom of  the  barrel  and  this  hole  exactly.  Let  the  cock  be  pierced 
with  two  holes.  One  of  them,  HI,  paffes  perpendicularly 
through  its  axis,  and  forms  the  communication  between  the 
receiver  and  barrel.  The  other  hole,  KL,  has  one  extremity 
K on  the  fame  circumference  with  H,  fo  that  when  the  key  is 
turned  a fourth  part  round,  K will  come  into  the  place  of  H : 
but  this  hole  is  pierced  obliquely  into  the  key,  and  thus  keeps 
clear  of  the  hole  HI.  It  goes  no  further  than  the  axis,  where 
it  communicates  with  a hole  bored  along  the  axis  and  termi- 
nating at  its  extremity.  This  hole  forms  the  communication 
with  the  external  air,  and  ferves  for  difeharging  the  air  in  the 
barrel.  (A  fide  view  of  the  key  is  feen  in  PI.  7.  fig.  14.) 
Fig.  12.  (hows  the  pofition  of  the  cock  while  the  pifton  is  mov- 
ing upwards,  and  fig.  14.  fhows  its  pofition  while  the  pifton  is 
moving  downwards.  When  the  pifton  has  reached  the  bottom, 
the  conical  piece  f h g of  the  pifton,  which  may  be  of  firm  lea- 
ther, fills  the  hole  FHG,  and  therefore  completely  expels  the  air 
irom  the  barrel.  The  canal  KL/  of  the  cock  contains  air  of  the 
common  denfity  ; but  this  is  turned  afide  into  the  pofition  KL 
(tig.  13.),  while  the  pifton  is  ltill  touching  the  cock.  It  cannot 
expand  into  the  barrel  during  the  afeent  of  the  pifton.  In  place 
of  it  the  perforation  H LI  comes  under  the  pifton,  filled  with 
air  that  had  been  turned  afide  with  it  when  the  pifton  was  at  the 
top  of  the  barrel,  and  therefore  of  the  fame  denfity  with  the  air 
of  the  receiver.  It  appears  therefore  that  there  is  no  limit  to 
the  rarefa&ion  as  long  as  the  air  will  expand. 

This  inftrument  is  called  an  Exhausting  Syringe.  It  is 
more  generally  made  in  another  form,  which  is  much  lefs  ex- 
penfive,  and  more  convenient  in  its  ufe.  Inftead  of  being  fur- 
niftied  with  cocks  for  eftablifhing  the  communications  and  (hut- 
ting  them,  as  is  neccftary,  it  has  valves  like  thofe  of  the  conden- 
sing fyringe,  but  opening  in  the  oppofite  direction.  It  is  thus  made : 

The  pipe  of  communication  or  conduit  MN  (PI.  8.  fig.  15.) 
has  a male  ferew  in  its  extremity,  and  over  this  is  tied  a flip  of 
bladder  or  leather  M.  The  lower  half  of  the  pifton  has  alfo  a 
male  ferew  on  it,  covered  at  the  end  with  a flip  of  bladder  O. 
This  is  ferewed  into  the  upper  half  of  the  pifton,  which  is 
pierced  with  a hole  H coming  out  of  the  fide  of  the  rod. 

Now  fiippofe  the  fyringe  ferewed  to  the  conducting  pipe,  and 
that  ferewed  into  the  receiver  V,  and  the  pifton  at  the  bottom 
of  the  barrel.  When  the  pifton  is  drawn  up,  the  preifure  of  the 
external  air  (huts  the  valve  O,  and  a void  is  left  below  the  pifton  : 
there  is  therefore  no  preflfure  on  the  upper  fide  of  the  valve  M to 
balance  the  elafticity  of  the  air  in  the  receiver  which  formerly 
balanced  the  weight  of  the  atmofphere.  The  air  therefore  in 
the  receiver  lifts  this  valve,  and  diftributes  itfelf  between  the  vef- 
fel  and  the  barrel  ; fo  that  when  the  pifton  has  reached  the 
top  the  denfity  of  the  air  in  both  receiver  and  barrel  is  as 

. V 

bef""’  vT«. 

When  the  pifton  is  let  go  it  defeends,  becaufe  the  elafticity 
of  the  expanded  air  is  not  a balance  for  the  prefi'ure  of  the  atmo- 
sphere, which  therefore  prelles  down  the  pifton  with  the  difference, 


keeping  the  pifton-valve  ftiut  all  the  while.  At  the  fame  time 
the  valve  M alfo  (huts ; for  it  was  opened  by  the  prevailing 
elafticity  of  the  air  in  the  receiver,  and  while  it  is  open  the  two 
airs  have  equal  denfity  and  elafticity  ; but  the  moment  the  pif- 
ton defeends,  the  capacity  of  the  barrel  is  diininifhcd,  the  elafti- 
city of  its  air  increafes  by  collapfing,  and  now  prevailing  over 
that  of  the  air  in  the  receiver  (huts  the  valve  M. 

When  it  has  arrived  at  fuch  a part  of  the  barrel  that  the  air 
in  it  is  of  the  denfity  of  the  external  air,  there  is  no  force  to 
pufh  it  further  down  ; the  hand  nauft  therefore  profs  it.  This 
attempts  to  condenfe  the  air  in  the  barrel,  and  therefore  in- 
creafes its  elafticity;  fo  that  it  lifts  the  valve  O and  efcapes,  and 
the  pifton  gets  to  the  bottom.  When  drawn  up  again,  greater 
force  is  required  than  the  laft  time,  becaufe  the  elafticity  of  the 
included  air  is  lefs  than  in  the  former  ftroke.  The  pifton  rifes- 
further  before  the  valve  M is  lifted  up,  and  when  it  has  reached 

the  top  of  the  barrel  the  denfity  of  the  included  air  is  ^ 

V + L * 

The  pifton,  when  let  go,  will  defeend  further  than  it  did  before 
ere  the  pifton-valve  open,  and  the  preifure  of  the  hand  will 
again  pufh  it  to  the  bottom,  all  the  air  efcaping  through  O. 
The  rarefaction  will  go  on  at  every  fucceffive  ftroke  in' the  fame 
manner  as  with  the  other  fyringe. 

This  fyringe  is  evidently  more  eafy  in  its  ufe,  requiring  no 
attendance  to  the  cocks  to  open  and  ihut  them  at  the  proper 
times.  On  this  account  this  conftru&ion  of  an  exhaufling  fy- 
ringe'is  much  more  generally  ufed. 

But  it  is  greatly  inferior  to  the  fyringe  with  cocks  with  re- 
fpeft  to  its  power  of  rarefadion.  Its  operation  is  greatly  limit- 
ed. It  is  evident  that  no  air  will  come  out  of  the  receiver  un- 
lefs  its  elafticity  exceed  that  of  the  air  in  the  barrel  by  a differ- 
ence able  to  lift  up  the  valve  M.  A piece  of  oiled  leather  tied 
acrofs  this  hole  can  hardly  be  made  tight  and  certain  of  clap- 
ping to  the  hole  without  fome  fmall  draining,  which  muft  there- 
fore be  overcome.  It  muft  be  very  gentle  indeed  not  to  require 
a force  equal  to  the  weight  of  two  inches  of  water,  and  this  is 
equal  to  about  the  200th  part  of  the  whole  elafticity  6f  the  ordi- 
nary air;  and  therefore  this  fyringe^for  this  reaton  alone,  can- 
not rarefy  air  above  200  times,  even  though  air  were  capable 
of  an  indefinite  expanfion.  Jn  like  manner  the  valve  O can- 
not be  raifed  without  a fimilar  prevalence  of  the  elafticity  of  the 
air  in  the  barrel  above  the  weight  of  the  atmofphere.  Thefe 
caufes  united,  make  it  difficult  to  rarefy  the  air  more  than  too 
times,  and  very  few'  Inch  fyringes  will  rarefy  it  more  than  50 
times  ; whereas  the  fyringe  with  cocks,  when  new  and  in  good 
order,  will  rarefy  it  1000  times. 

But,  on  the  other  hand,  fyringes  with  cocks  are  much  more 
expenfive,  efpecially  when  furnilhed  with  apparatus  lor  open- 
ing and  (hutting  the  cocks.  They  are  more  difficult  to  make 
equally  tight,  and  (which  is  the  greateft  objeftion)  do  not  re- 
main long  in  good  order.  The  cocks,  by  lo  frequently  open- 
ing and  (hutting,  grow  loofe,  and  allow  the  air  to  efcape.  No 
method  has  been  found  of  preventing  this.  They  muft  be 
ground  tight  by  means  of  emery  or  other  cutting  powders.  Some 
of  thefe  unavoidably  flick  in  the  metal,  and  continue  to  wear  it 
down.  For  this  reafon  philofophers,  and  the  makers  of  philo- 
fophical  inftruments,  have  turned  their  chief  attention  to  the 
improvement  of  the  fyringe  with  valves.  We  have  been  thus 
minute  in  the  account  of  the  operation  of  rarefaction,  that  the 
reader  may  better  underftand  the  value  of  thefe  improve- 
ments, and  in  general  the  operation  of  the  principal  pneumatic 
en  nines. 

Of  the  Air-Pump. 

An  Air-Pump  is  nothing  but  an  exhaufling  fyringe  accom- 
modated to  a variety  of  experiment}!.  It  wras  firft  invented  by 
Otto  Guericke,  a gentleman  ofiMagdcburgh  in  Germany,  about 
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the  year  H54.  We  truft  that  it  will  not  be  unacceptable  to  our 
readers  to  lee  this  instrument,  which  now  makes  a principal 
article  in  a philofophical  apparatus,  in  its  firft  form,  and  to  trace 
it  through  its  fucceilive  lteps  to  its  prefent  Hate  of  improvement. 

Guericke,  indifferent  about  the  folitary  pofleftion  of  an  inden- 
tion which  gave  entertainment  to  numbers  who  came  to  fee  his 
wonderful  experiments,  gave  a minute  defcription  of  all  his 
pneumatic  apparatus  to  Gafpar  Schottus  profelfor  of  mathema- 
tics at  Wirtemberg,  who  immediately  publifhed  it  with  the  au- 
thor’s confent,  with  an  account  of  fome  of  its  performances,  firft 
in  1657,  in  his  Mechanic  a Ilydrau  li  co- p ?ieu  m a t :ca  ; and  then  in 
his  Tecbnica  Curiofa,  in  16645  a curious  colledion  of  all  the 
wonderful  performances  of  art  which  he  colleded  by  a corre- 
fpondence  over  all  Europe. 

Otto  Guericke’s  air  pump  confifts  of  a glafs  receiver  A 
(fig.  t6.),  of  a form  nearly  fpherical,  fitted  up  with  a brafs 
cap  and  cock  B.  The  nozzle  of  the  cap  was  fixed  to  a fyringe 
CDE,  alfq  of  brafs,  bent  at  D into  half  a right  angle.  This 
had  a valve  at  D,  opening  from  the  receiver  into  the  fyringe, 
and  (butting  when  prefted  in  the  oppofite  diredion.  In  the 
upper  fide  of  the  fyringe  there  is  another  vajve  F,  opening  from 
the  fyringe  into  the  external  air,  and  (hutting  when  prefted  in- 
wards. The  pifton  had  no  valve.  The  fyringe,  the  cock  B,  and 
the  joint  of  the  tube,  were  immerfed  in  a ciftern  filled  with 
water.  From  this  defcription  it  is  eafy  to  underftand  the  ope- 
ration of  the  inftrument.  When  the  pifton  was  drawn  up  from 
the  bottom  of  the  fyringe,  the  valve  F was  kept  (hut,  by  the  pref- 
fure  of  the  external  air,  and  the  valve  D opened  by  the  elafticity 
of  the  air  in  the  receiver.  When  it  was  puftied  down  again,  the 
valve  D immediately  (but  by  the  fuperior  elafticity  of  the  airin  the 
fyringe;  and  when  this  was  ftftbciently  comprefl'ed,  it  opened 
the  valve  F,  and  was  difcharged.  It  was  immerfed  in  water, 
\that  no  air  might  find  its  way  through  the  joints  or  cocks. 

It  would  feem  that  this  machine  was  not  very  perfect,  for 
, Guericke  fays  that  it  took  feveral  hours  to  produce  an  evacua- 
tion of  a moderate-fized  vefl'el ; but  he  fays,  that  when  it  was 
in  good  order,  the  rarefadion  (for  he  acknowledges  that  it  was 
not,  nor  could  be,-  a complete  evacuation)  was  fo  great,  that 
when  the  cock  was  opened,  and  water  admitted,  it  filled  the  re- 
ceiver fo  as  fometimes  to  leave  no  more  than  the  bulk  of  a pea 
filled  with  air.  This  is  a little  furprifing  3 for,  if \the  valve  F 
be  placed  as  far  from  the  bottom  of  the  fyringe  as  in  Schottus’s 
figure,  it  would  appear  that  the  rarefaction  could  not  be  greater 
than  what  muft  arife  from  the  air  in  DF  expanding  till  it  filled 
the  whole  fyringe:  becaufe,  as  foon  as  the  pifton  in  its  defcent 
pdffis  F it  can  difcharge  no  more  air,  but  muft  comprefs  it  be- 
tween F and  the  bottom,  to  be  expanded  again  when  the  pifton 
is  drawn  up.  It  is  probable  that  Lhe  pifton  was  not  very  tight, 
but  that  on  prelling  it  down  it  allowed  the  air  to  pafs  it;  and 
the  water  in  which  the  whole  was  immerfed  prevented  the  re- 
turn of  the  air  when  it  was  drawn  up  again  : and  this  accounts 
for  the.great  time  neceflary  for  producing  the  defired  rarefadion. 

Guericke,  being  a gentleman  of  fortune,  (pared  no  expenfe, 
and  added  a part  to  the  machine,  which  Caved  his  numerous  vi- 
fitants  the  trouble  of  hours , attendance  before  they  could  ft!e 
the  curious  experiments  with  the  rarefied  air.  He  made  a large 
copper  vefl'el  G (fig.  I 7.),  having  a pipe  and  cock  below,  which 
palled  through  the  fioor  of  the  chamber  into  an  under  apart- 
ment, where  it  was  joined  to  the  fyringe  immerfed  in  the  cif- 
tern  of  water,  and  worked  bv  a lever.  The  upper  part  of  the 
veftel  terminated  in  a pipe,  furiufhcd  with  a ftopcock  IT,  fur- 
xounded  with  a fmall  brim  to  bold  water  for  preventing  the  in- 
grefsof  air.  On  the  top  was  another  cap  1,  alfo  filled  with 
fy<lt«r,  to  protedt  the  junttiooof  the  pipes  with  the  receiver  K. 
This  great  velfel  was  always  kept  exhaufted,  and  woikmen  at- 
tended 'below.  "When  experiments  were  ty  be  performed  in  the 
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receiver  K,  it  was  fet  on  the  top  of  the  great  vefti  I,  and  the 
cock  H was  opened.  The  air  in  K immediately  d ftuldd  itfelf 
equally  between  the  two  veilels,  and  was  fo  much  more  rarefied 
as  the  receiver  K was  (mailer  than  the  veflel  G.  When  this  rare- 
fadtion  was  not  fufticient,  the  attendants  below  immediately 
worked  the  pump. 

Thefe  particulars  deferve  to  be  recorded,  as  they  (bow  the 
inventive  genius  of  this  celebrated  philofcpher,  and  becaufe 
they  areufeful  even  in  the  prefent  advanced  date  of  the  ftudy. 
Guericke’s  method  of  excluding  air  from  all  the  joints  of  his 
apparatus,  by  immerfing  thefe  joints  in  water,  is  the  only  me- 
thod that  has  to  this  day  been  found  effedual  ; and  there  fre- 
quently occur  experiments  where  this  exclufion  for  along  time 
is  abfolutely  neceflary.  In  fuch  cafes  it  is  neceflary  to  con- 
ftrud  little  cups  or  cifterns  at  every  joint,  and  to  fill  them  with 
water  or  oil.  In  a letter  to  Schottus,  1662-3,  he  deferibes  very 
ingenious  contrivances  for  producing  complete  rarefadion  after 
the  elafticity  of  the  remaining  air  has  been  fo  far  diminiftied 
that  it  is  not  able  to  open  the  valves.  He  opens  the  exhaufting 
valves  by  a plug,  which  is  pufhed  in  by  the  hand  ; and  the  dif- 
charging  valve  is  opened  by  a fmall  pump  placed  on  its  outfide, 
fo  that  it  opens  into  a void  inftead  of  opening  againft  the  pref- 
fure  of  the  atmofphere.  (See  Scbotti  Tccbnica  Curiofa,  p.  68. 
70.)  Thefe  contrivances  have  been  lately  added  to  air-pumps 
by  Haas  and  Hurter  as  new  inventions. 

It  muft  be  acknowledged,  that  the  application  of  the  pump 
or  fyringe  to  the  exhauftion  of  air  was  a very  obvious  thought 
on  the  principle  exhibited  in  No.  17.  and  in  this  way  it  was 
alfo  employed  by  Guericke,  who  firft  filled  the  receiver  with  wa- 
ter, and  then  applied  the  fyringe.  But  this  was  by  no  means 
either  his  objed  or  his  principle.  His  objed  was  not  folely  to 
procure  a vefl'el  void  of  air,  but  to  exhault  the  air  which  was  al- 
ready in  it : and  his  principle  was  the  power  which  he  fufpedfed 
to  be  in  air  of  expanding  itfelf  into  a greater  fpace  when  the 
force  was  removed  which  he  fuppofed  to  comprefs  it.  He  ex- 
prefsly  fays  ( Trafi . de  Experiments  Magdeburgicis,  et  in  Epifl. 
ad  Scbottum),  that  the  contrivance  occurred  to  him  accidentally 
when  occupied  with  experiments  in  the  Torricellian  tube,  in 
which  he  found  that  the  ait  would  really  expand,  and  completely 
fill  a much  larger  fpace  than  what  it  ufually  occupied,  and  that 
he  had  found  no  limits  to  the  expanfion,  evincing  this  by  fads 
which  we  (hall  perfedly  underftand  by  and  by.  This  was  a 
dodrine  quite  new,  and  required  a philofophical  mind  to  view 
it  in  a general  and  fyftematic  manner  ; and  it  muft  be  owned 
that  his  manner  of  treating  the  fubjed  is  equally  remarkable 
for  ingenuity  and  for  modefty,  (Epift.  ad  Scbottum.) 

His  dodrine  and  his  machine  were  foon  fpread  over  Europe. 
It  was  the  age  of  literary  ardour  and  philofophical  curiofity ; 
and  it  is  molt  pleafant  to  us,  who,  (landing  on  the  (boulders  of 
our  predecefl'ors,  can  fee  far  around  us,  to  obferve  the  eager- 
nefs  with  which  every  new,  and  to  us  frivolous,  experiment  was 
repeated  and  canvaft'ed.  The  worfhippers  of  Ariftotle  were 
daily  receiving  fevere  mortifications  from  the  experimenters,  or 
empirics  as  they  affeded  to  call  them,  and  they  exerted  ihem- 
felves  ftrenuouily  in  fupport  of  his  now  tottering  caufe.  This 
contributed  to  the  rapid  propagation  of  every  difeovery  ; and 
it  was  a molt  profitable  and  refpcdnble  bufinefs  to  go  through 
the  chief  cities  of  Germany  and  France  exhibiting  philofophi- 
cal experiments.  , 

About  this  time  the  foundations  of  the  Royal  Society  of 
London  were  laid.  Mr.  Boyle,  Mr.  Wren,  Lord  Brounker, 
Dr.  Wallis,  and  other  curious  gentlemen,  held  meetings  at  Ox- 
ford, in  which  were  received  accounts  of  whatever  was  doing  it* 
the  ftudy  of  nature  ; and  many  experiments  were  exhibited. 
The  refcarches  of  Galileo,  Torricelli,  and  Pafcal,  concerning  the 
prelfure  of  the  air,  greatly  engaged  their  attention,  and  many 
3 N 
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additions  were  made  to  their  discoveries.  Mr.  Boyle,  the  moft 
ardent  an  1 occelsful  (ludier  of  nature,  had  the  principal  (liare 
in  thefe  improvements,  his  inquifitive  mind  being  aided  by  an 
opulent  fortune.  In  a letter  to  his  nephew  lord  Dungarvon,  he 
lays  that  he  had  made  many  attempts  to  fee  the  appearances  ex- 
hibited by  bodies  freed  from  the  preffure  of  the  air.  Pie  had 
made  Torricellian  tubes,  having  a fmall  vetTel  a-top,  into  which 
he  put  fome  bodies  before  filling  the  tubes  with  mercury;  fo 
that  when  the  tube  was  let  upright,  and  the  mercury  run  out, 
the  bodies  were  in  vacua.  He  had  alfo  abftrafted  the  water 
from  a veffel,  by  a fmall  pump,  by  means  of  its  weight,  in  the 
manner  deferibed  in  No.  17,  having  previoully  put  bodies  into 
* the  vefi'el  along  with  the  water.  But  all  thefe  ways  were  very 
troublelome  and  imperfeft.  He  was  delighted  when  he  learned 
from  Schottus’s  firft  publication,  that  counfellor  Guericke  had 
eft’e&ed  this  by  the  expanlive  power  of  the  air  ; and  immedi- 
ately fet  about  conftruding  a machine  from  his  own  ideas,  no 
defeription  of  Guericke’s  being  then  publilhed. 

It  confided  of  a receiver  A (fig.  18,),  furnifhed  with  a flop- 
cock  B,  and  lyringe  CD  placed  in  a vertical  pofition  below  the 
receiver.  Its  valve  C was  in  its  bottom,  dole  adjoining  to  the 
entry  of  the  pipe  of  communication  ; and  the  hole  hy  which 
the  air  iffued  was  further  fecured  by  a plug  which  could  he  re- 
moved. The,  pi  lion  was  moved  by  a wheel  and  rack-work. 
The  receiver  of  Guericke’s  pump  was  but  ill  adapted  for  any 
eonfiderabie  variety  of  experiments  ; and  accordingly  very  few 
were  made  in  it.  Air.  Boyle’s  receiver  had  a large  opening  EF, 
with  a ftrong  glafs  margin.  To  this  was  fitted  a ftrong  brafs 
cap,  pierced  with  a hole  G in  its  middle,  to  which  was  fitted  a 
plug  ground  into  it,  and  fhaped  like  the  key  of  a cede.  The 
extremity  of  this  key  was  furnifhed  with  a ferew,  to  which 
could  be  affixed  a hook,  or  a variety  of  pieces  for  lupporting 
what  was  to  be  examined  in  the  receiver,  or  for  producing  va- 
rious motions  within  it,  without  admitting  the  air.  This  was 
further  guarded  againft  by  means  of  oil  poured  round  the  key, 
where  it  was  retained  by  the  hollow  cup-like  form  of  the  cover. 
With  all  thefe  precautions,  however,  Mr.  Boyle  ingenuoufly 
confeffes,  that  it  was  but  feldom,  and  with  great  difficulty,  that 
he  could  produce  an  extreme  degree  of  rarefaction  ; and  it  ap- 
pears by  Guericke’s  letter  to  Schottus,  that  in  this  refpcCl  the 
Magdeburgh  machine  had  the  advantage.  But  moft  of  Boyle’s 
very  interefting  experiments  did  not  require  this  extreme  rare- 
fadion  ; and  the  variety  of  them,  and  their  philofophic  import- 
ance, compenfated  for  thisdefeCl,  and  foon  eclipled  the  fame  of 
the  inventor  to  fuch  a degree,  that  the  ftate  of  air  in  the  re- 
ceiver was  generally  denominated  the  vacuum  Boyleanum,  and 
the  air-pump  was  called  maebina  Boyhana.  1 1 does  not  appear 
that  Guericke  was  at  all  folicitous  to  maintain  his  claim  to  pri- 
ority of  invention.  He  appears  to  have  been  of  a truly  noble 
and  pbilofophical  mind,  aiming  at  nothing  but  the  advance- 
ment of  fcience. 

Mr.  Boyle  found,  that  to  make  a veffel  air-tight,  it  was  fuf- 
ficicnt  to  place  a piece  of  wet  or  oiled  leather  on  its  brim,  and 
to  lay  a fiat  plate  of  metal  upon  this.  The  preft'ure  of  the  ex- 
ternal air  fqueezed  the  two  folid  bodies  fo  hard  together,  that  the 
foft  leather  effectually  excluded  it.  This  enabled  him  to  render 
the  whole  machine  incomparably  more  convenient  for  a variety 
of  experiments.  He  caufed  the  conduit-pipe  to  terminate  in  a 
fiat  plate  which  he  covered  with  leather,  and  on  this  he  let  the 
glafs  bailor  receiver,  which  had  both  its  upper  and  lower  brim 
ground  fiat.  He  covered  the  upper  orifice  in  like  manner  with 
a/piece  of  oiled  leather  and  a flat  plate,  having  cocks  and  a va- 
riety of  other  perforations  and  contrivances  lulled  to  his  pur- 
pofes.  This  he  found  infinitely  more  expeditious,  and  alfo 
tighter,  than  the  clammy  cements  which  lie  had  formerly  ufed 
for  fccuring  the  joints. 


He  was  now  affified  by  Dr.  Hooke,  the  moft  ingenious  and 
inventive  mechanic  that  the  world  has  ever  feen.  This  perfon 
made  a great  improvement  on  the  air-pump,  hy  applying  two 
fy tinges  whofe  pifton-rods  were  worked  by  the  fame  wheel,  as 
in  fig.  20.  No.  r.  and  putting  valves  in  the  piftons  in  the  fame 
manner  as  in  the  pifton  ot  a common  pump.  This  evidently 
doubled  the  expedition  of  the  pump’s  operation : but  it  alio 
greatly  diminilhed  the  labour  of  pumping  ; for  it  nmft  be  ob- 
lerved,  that  the  pifton  II  mull  be  drawn  up  againft  the  prettbre 
of  the  external  air  ; and  when  the  rarefaction  is  nearly  perfeih 
this  requires  a force  of  nearly  15  pounds  for  every  inch  of  the 
area  of  the  pifton.  Now,  when  one  pifton  H is  at  the  bottom 
of  the  barrel,  the  other  K is  at  the  top  of  the  barrel,  and  the  air 
below  K is  equally  rare  with  that  in  the  receiver.  Therefore 
the  preffure  ot  the  external  air  on  the  pifton  K is  nearly  equal 
to  that  on  the  pifton  FI.  Both,  therefore,  are  afting  in  oppo- 
lue  directions  on  the  wheel  which  gave  them  motion  ; and  the 
force  neceffary  for  railing  H is  only  the  difference  between  the 
elafticity  of  the  air  in  the  barrel  II  and  that  of  the  air  in  the 
barrel  K.  This  is  very  fmall  in  the  beginning  of  the  ftroke, 
but  gradually  increafes  as  the  pifton  K defeends,  and  become* 
equal  to  the  whale  excefs  of  the  air’s  preffure  above  the  elafti- 
city of  the  remaining  air  of  the  receiver  when  the  air  at  K of 
the  natural  denfity  begins  to  open  the  pifton  valves.  An  accu- 
rate attention  to  the  circumftances  will  (how  us  that  the  force 
requifite  for  working  the  pump  is  greateft  at  firft,  and  gradually 
diminifliesas  the  rarefadtion  advances;  and  when  this  is  nearly 
complete,  hardly  any  more  force  is  required  than  what  is  necef- 
fary for  overcoming  the  friCtion  of  the  piftons,  except  during 
the  difeharge  of  the  air  at  the  end  of  each  ftroke. 

This  is  therefore  the  form  of  the  air-pump  which  is  mod 
generally  ufdd  all  over  Europe.  Some  traces  of  national  pre- 
poffelfion  remain.  In  Germany,  air-pumps  are  frequently  made 
after  the  original  model  of  Guericke’s  (Wolff  Cyclomathefis) ; 
and  the  French  generally  ule  the  pump  made  by  Papin,  though, 
extremely  aw’kward.  We  (hall  give  a defeription  of  Boyle’s- 
air-pump  as  finally  improved  by  Hawkefbee,  which,  with  fome 
fmall  accommodations  to  particular  views,  ftill  remains  the 
moft  approved  form. 

Here  follows  the  defeription  from  Defaguliers. 

It  confitls  of  two  brafs  barrels  a a,  a a (pi.  9.  fig.  19.),  12 
inches  high  and  2 wide.  The  piftons  are  raffed  and  depreffed 
by  turning  the  winch  b b.  This  is  fattened  to  an  axis  palling 
through  a ftrong  toothed  wheel,  which  lays  hold  of  the  teeth 
of  the  racks  c c c c.  Then  the  one  is  raffed  while  the  other  is 
depreffed  ; by  which  means  the  valves,  which  are  made  of  lim- 
ber bladder,  fixed  in  the  upper  part  of  each  pifton,  as  well  as  in 
the  openings  into  the  bottom  of  the  barrels,  perform  their  of- 
fice of  dffeharging  the  air  from  the  barrels,  and  admitting  into 
them  the  air  from  the  receiver  to  be  afterwards  difeharged  ; and 
when  the  receiver  comes  to  be  pretty  well  exhaufted  of  its  air, 
the  prefl'ure  of  the  atmofphere  in  the  defeending  pifton  is  nearly 
fo  great,  that  the  power  required  to  raife  the  other  is  little  more 
than  is  necelfary  for  overcoming  the  friCtion  of  the  pifton  ; 
which  renders  this  pump  preferable  to  all  others,  which  require 
more  force  to  work  them  as  the  rareladtion  of  the  air  in  the 
receiver  advances. 

The  barrels  are  fet  in  a brafs  difli  about  two  inches  deep, 
filled  with  water  or  oil  to  prevent  the  infinuation  of  air. 
The  barrels  are  l'crewed  tight  down  by  the  nuts  t c,  e e,  which 
force  the  frontifpiece  f f down  on  them,  through  which  the  two 
pillars  jf  g,  gg  pafs. 

From  between  the  barrels  riffes  a {lender  brafs  pipe  b l,  com- 
municating with  each  by  a perforation  in  the  tranlverle  piece 
of  brafs  on  which  they  Hand.  The  upper  end  of  this  pipe  com- 
municates with  another  perforated  .piece  of  brafs,  which  lcrewi 
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underneath  the  plate  i i i of  ten  Inches  diameter,  and  fur- 
rounded  with  a brals  rim  to  prevent  the  (hedding  of  water  ufed 
in  tome  experiments.  This  piece  of  brat's  has  three  branches  : 
itl,  A horizontal  one  communicating  with  the  conduit  pipe 
£ I},  2.  An  upright  one  I'crewed  into  the  midJleof  the  punsp- 

plate,  and  terminating  in  a ftnall  pipe  k,  riling  about  an  inch 
above  it.  3d,  Isa  perpendicular  one,  looking  downwards  in 
the  continuation  of  the  pipe  k-,  and  having  a hollow  fcrew  in 
its  end  receiving  the  brafs  cap  of  the  gage-pipe  till,  which 
is  of  glafs,  34  inches  long,  and  immerled  in  aglafs  citlern  m m 
tilled  with  mercury.  This  is  covered  a-topwitha  cork  lloat, 
carrying  the  weight  of  a light  wooden  fcale  divided  into  inches, 
which  are  numbered  from  the  lurface  of  the  mercury  in  the 
ciftern.  This  fcale  will  therefore  rite  and  fall  with  the  mercury 
in  the  citlern,  and  indicate  the  true  elevation  of  that  in  the  tube. 

There  is  a ltopcock  immediately  above  the  infertion  of  the 
gage  pipe,  by  which  its  communication  may  be  cut  off.  There 
is  another  at  n,  by  which  a communication  is  opened  with  the 
external  air  for  allowing  its  re-admi(fion  ; and  there  is  fome- 
times  another  immediately  within  the  infertion  of  theconduft- 
pipe  for  cutting  off  the  communication  between  the  receiver  and 
the  pump.  This  is  particularly  ufeful  when  the  rarefaction  is 
to  be  continued  long,  as  there  are  by  thefe  means  fewer  chances 
of  the  infinuation  of  air  by  the  many  joints. 

The  receivers  are  made  tight  by  (imply  fetting  them  on  the 
pump  plate  with  a piece  of  wet  or  oiled  leather  between  ; and 
the  receivers,  which  are  open  a-top,  have  a brafs  cover  fet  on 
them  in  the  lame  manner.  In  thefe  covers  there  are  various 
perforations  and  contrivances  for  various  purpofes.  The  one 
in  the  figure  has  a (lip  wire  palling  through  a collar  of  oiled 
leather,  having  a hook  or  a fcrew  in  its  lower  end  for  hanging 
any  thing  on,  or  producing  a variety  of  motions. 

Sometimes  the  receivers  are  fet  on  another  plate,  which  has  a 
pipe  ferewed  into  its  middle,  furnilhed  with  a llop-cock  and  a 
fcrew,  which  fits  the  middle  pipe  k.  When  the  rarefaction  has 
been  made  in  it,  the  cock  is  (hut,  and  then  the  whole  may  be 
unferewed  from  the  pump,  and  removed  to  any  convenient 
place.  This  is  called  a tranfportcr  plate. 

It  only  remains  to  explain  the  gage  1 1 11.  In  the  ordinary 
ftate  of  the  air  its  elafiicity  balances  the  preffure  of  the  incum- 
bent atmofphere.  We  find  this  from  the  force  that  is  neceffary 
to  fqueeze  it  into  lels  bulk  in  oppofition  to  this  elafficitv. 
Therefore  the  elafiicity  of  the  air  increafes  with  the  vicinity  of 
its  particles.  It  is  therefore  real’onable  to  expeCt,  that  when  we 
allow  it  to  occupy  more  room,  and  its  particles  are  further 
afunder,  its  elafiicity  will  be  diminifhed  though  not  annihilated ; 
that  is,  it  will  no  longer  balance  the  whole  preflure  of  theat- 
mofphere,  though  it  may  ftill  balance  part  of  it.  If  therefore 
an  upright  pipe  have  its  lower  end  immerfed  in  a veflel  of 
mercury,  and  communicate  by  its  upper  end  with  a veflel  con- 
taining rarefied,  therefore  lefs  elaftic,  air,  we  fliould  expeCt  that 
the  preffure  of  the  air  will  prevail,  and  force  the  mercury  into 
the  tube,  and  caufe  it  to  rife  to  fuch  a height  that  the  weight 
of  the  mercury,  joined  to  the  elallicity  of  the  rarefied  air  acting 
on  its  upper  furfacc,  (hall  be  exactly  equal  to  the  whole  pref- 
fure  of  the  atmofphere.  The  height  of  the  mercury  is  the  ex- 
ail  meafure  of  that  part  of  the  whole  preflure  which  is  not 
balanced  by  the  elafiicity  of  the  rarefied  air,  and  its  deficiency 
from  the  height  of  the  mercury  in  the  Torricellian  tube  is  the 
exail  meafure  of  this  remaining  elafiicity. 

It  is  evident,  therefore,  that  the  pipe  will  be  a fcale  of  the 
elafiicity  of  the  remaining  air,  and  will  indicate  in  lome  fort 
the  degree  of  rarefaction  : for  there  mull  be  1'ome  analogy  be- 
tween the  denfity  of  the  air  and  its  elafiicity  j and  we  have  no 
reafon  to  imagine  that  they  do  not  increafe  and  diminilh  toge- 
ther, although  we  may  be  ignorant  of  the  law,  that  is,  of  the 
change  of  elallicity  correfponding  to  a known  change  of  denfity. 


This  is  to  be  difeovered  by  experiment;  and  the  air-pump  it- 
felf  furnifhiS  us  with  the  bdl  experiments  for  this  purpofe. 
After  rarefying  till  the  mercury  in  the  gage  has  attained  half 
the  height  of  that  in  the  Torricellian  tube,  (hut  thecommuni- 
cation  with  the  barrels  and  gage,  and  admit  the  water  into  the 
receiver.  It  will  go  in  till  all  is  again  in  equilibrio  with  the 
preflure  of  the  atmofphere  ; that  is,  till  the  air  in  the  receiver 
has  col  lap  fed  info  its  natural  bulk.  This  we  can  accurately 
measure,  and  compare  with  the  whole  capacity  of  the  receiver ; 
and  thus  obtain  the  precife  degree  of  raretafilion  correfoonding 
to  half  the  natural  elafiicity.  We  can  do  the  fame  thing  with 
the  elafiicity  reduced  to  one  third,  one  fourth,  See.  and  thus  dis- 
cover the  whole  law. 

This  gage  mutt  be  confidered  as  one  of  the  mofr  ingenious 
and  convenient  parts  of  Hawkefbee’s  pump;  and  it  is  well 
difpofed,  being  in  a fituation  protected  againft  accidents  : but 
it  neceffarily  increafes  greatly  the  fize  of  the  machine,  and  can- 
not be  applied  to  the  table  pump,  reprefented  in  pi.  8.  fig.  30. 
No.  1.  When  it  is  wanted  here,  a (mail  plate  is  added  behind, 
or  between  the  barrels  and  receiver ; and  on  this  is  fet  a fmall 
tubulated  (as  it  is  termed)  receiver,  covering  a common  wea- 
ther-glafs  tube. — This  receiver  being  rarefied  along  with  the 
other,  the  preffure  on  the  mercury  in  the  ciftern  arifing  from 
the  elafiicity  of  the  remaining  air  is  diminifhed  fo  as  to  be  no 
longer  able  to  lupport  the  mercury  at  its  full  height;  and  it 
therefore  defeends  till  the  height  at  which  it  ftands  puts  it  in 
equilibrio  with  the  elafiicity.  In  this  form,  therefore,  the 
height  of  the  mercury  is  directly  a meafure  of  the  remaining 
elafiicity;  while  in  the  other  it  tneafures  the  remaining  un- 
balanced preflure  of  the  atmofphere.  But  this  gage  is  extremely 
cumberfome  and  liable  to  accidents.  We  are  feldom  much 
interefted  in  the  rarefaCtion  till  it  is  great : a contracted  form 
of  this  gage  is  therefore  very  ufeful,  and  was  early  ufed.  A 
lyphon  ABCD  (pi.  8.  fig.  20.  No.  2.),  each  branch  of  which  is 
about  four  inches  long,  clofe  at  A and  open  at  D,  is-  filled  with 
boiling  mercury  till  it  occupies  the  branch  AB  and  a very  fmall 
part  of  CD,  having  its  lurface  at  O.  This  is  fixed  to  a fmall 
ltand,  and  fixed  into  the  receiver,  along  with  the  things  that  are 
to  be  exhibited  in  the  rarefied  air.  When  the  air  has  been 
rarefied  till  its.  remaining  elallicity  is  not  able  to  lupport  the 
column  BA,  the  mercury  delcends  in  AB,  and  riles  in  CD,  and 
the  remaining  elafiicity  will  always  be  meafured  by  the  eleva- 
tion of  the  mercury  in  AB  above  that  in  the  leg  CD.  Could 
the  exhauftion  be  perfected,  the  furfaces  in  both  legs  would  be 
on  a level.  Another  gage  might  be  put  into  the  fame  foot, 
having  a fmall  bubble  of  air  at  A.  This  would  move  from  ttie 
beginning  of  the  rarefaction  ; but  our  ignorance  of  the  analogy 
between  the  denfity  .and  elafiicity  hinders  us  from  ufing  it  as  a 
meafure  of  either. 

It  is  enough  for  our  prefent  purpofe  to  obferve,  that  the  ba- 
rometer or  lyphon  gage  is  a perfeCt  indication  and  meafure  of 
the  performance  of  an  air-pump,  and  that  a pump  is  (eaierispa- 
rib  m)  fo  much  the  more  perfect,  as  it  is  able  to  raife  the 
mercury  higher  in  the  gage.  It  is  in  this  way  that  we  dilcover 
that  none  can  produce  a complete  exhauftion,  and  that  their  ope- 
ration is  only  a very  great  rarefaction  : for  none  can  raife  the 
mercury  to  that  height  at  which  it  ftands  in  the  Torricellian 
tube  well  purged  of  air.  Few  pumps  will  bring  it  within  T'c 
of  an  inch.  Hawkefbee’s,  fitted  up  according  to  his  inftruc- 
tions,  will  feldotn  bring  it  within  j,  Pumps  with  cocks,  when 
conltruCted  according  to  the  principles  mentioned  when  (peak- 
ing'of  the  exhaufting  fyringe,  and  new  and  in  line  order,  will 
in  favourable  circumftances  bring  it  within  None  with 

valves  fitted  up  with  wet  leather,  or  when  water  or  volatile  fluids 
are  allowed  accefs  intoanypart,  will  bring  it  nearer  than  |.  Nay, 
a pump  of  the  bell  kind,  and  in  the  fineft  order,  will  have  its 
rarefying  power  reduced  to  the  lowed  Itandard,  as  meafured  by 
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this  gage,  if  we  put  into  the  receiver  the  tenth  patt  of  a fquare 
inch  of  white  fheep-fkin,  fretli  from  the  (hops,  or  of  any  fub- 
Itance  equally  damp.  This  is  a difcovery  made  by  means  of  the 
improved  air-pump,  and  leads  to  very  extenfive  and  important 
conlequences  in  general  phyfics  ; fome  of  which  will  be  treated 
of  under  this  article : and  the  obfervatio/i  is  made  thus  early, 
that  our  readers  may  better  underhand  the  improvements  which 
have  been  made  on  this  celebrated  machine. 

It  would  require  a volume  to  deferibe  all  the  changes  which 
have  been  made  on  it.  An  inftrument  of  Inch  multifarious  ufe, 
and  in  the  hands  of  curious  men,  each- diving  into  thefecretsof 
nature  in  his  favourite  line,  mutt  have  received  many  alterations 
and  real  improvements  in  many  particular  refpeCls.  But  thefe 
are  befide  our  prefent  purpofe  ; which  is  to  conftder  it  merely 
as  a machine  for  rarefying  elaftic  or  expantive  fluids.  We  mutt 
therefore  confine  ourfelves  to  this  view  of  it  ; and  {hall  care- 
fully ftate  to  our  readers  every  improvement  founded  on  prin- 
ciple, and  on  pneumatical  laws. 

All  who  ufed  it  perceived  the  limit  fet  to  the  rarefaCtion  by 
the  refiftance  of  the  valves,  and  tried  to  perfeCl  the  conftruCtion 
of  the  cocks.  The  Abbe  Nollet  and  Gravefande,  two  of  the 
molt  eminent  experimental  philofophers  in  Europe,  were  the 
moft  fuccefsful. 

Mr.  Gravefande  juftly  preferred  Hooke’s  plan  of  a double 
pump,  and  contrived  an  apparatus  for  turning  the  cocks  by  the 
motion  of  the  pump’s  handle.  This  is  far  from  either  being 
Ample  or  eafy  in  working;  and  occafions  great  jerks  and  con- 
cuflions  in  the  whole  machine.  This,  however,  is  not  necefia- 
rily  connected  with  the  truly  pneumatical  improvement.  His 
pifton  has  no  valve,  and  the  rod  is  connected  with  it  by  a ftir- 
rup  D (fig.  2t),  as  in  a common  pump.  The  rod  has  a cyliri- 
dric  part  c p,  which  paflfes  through  the  flirrup,  and  has  a fliflf 
motion  'in  it  up  and  .down  of  about  half  an  inch;  being  flopped 
by  the  fhoulder  c above  and  the  nut  below.  The  round  plate 
lupported  by  this  flirrup  has  a fhort  fquare  tube  n d , which  fits 
tight  into  the  bole  of  a piece  of  cork  F.  The  round  plate  E 
has  a fquare  (hank  g,  which  goes  into  the  fquare  tube  n d.  A 
piece  of  thin  leather  f,  (baked  in  oil,  is  put  between  the  cork 
and  the  plate  E,  and  another  between  the  cork  and  the  plate 
which  forms  the  fol?  of  the  flirrup.  All  thefe  pieces  are  fci  ewed 
together  by  the  nail  e,  whofe  flat  head  covers  the  hole  n.  Sup- 
pole,  therefore,  the  pifton  touching  the  bottom  of  the  barrel,  and 
the  winch  turning  toraifeil  again,  the  friction  of  the  piflon  on 
the  barrel  keeps  it  in  its  place,  and  the  rod  is  drawn  up  through 
the  flirrup  D.  Thus  the  wheel  has  liberty  to  turn  about  an  inch; 
and  this  is  fufficient  for  turning  the  cock,  fo  as  to  cutoff  the 
communication  with  the  external  air,  and  to  open  the  communi- 
cation with  the  receiver.  This  being  done,  and  the  motion  of 
the  winch  continued,  the  piflon  is  railed  to  the  top  of  the  barrel. 
When  the  winch  is  turned  in  the  oppofite  direction,  the  piflon 
remains  fixed  till  the  cock  is  turned,  fo  as  to  (hut  the  communi- 
cation with  the  receiver,  and  open  that  with  the  external  air. 

This  is  a pretty  contrivance,  and  does  not  at  lirft  appear  ne- 
ceffary  ; becaufe  the  cocks  might  be  made  to  turn  at  the  begin- 
ning and  end  of  the  ftroke  without  it.  But  this  is  juft  poflible  ; 
and  the  fmalleft  error  of  adjuftment,  or  wearing  of  the  appa- 
ratus, will  caufe  them  to  be  open  at  improper  times.  Befides, 
the  cocks  are  not  turned  in  an  inflant,  and  are  improperly  open 
during  fome  very  fmall  time;  but  this  contrivance  completely 
cJbviates  this  difficulty. 

The  cock  is  precifely  fimilar  to  that  formerly  deferibed,  hav- 
ing one  perforation  diametrically  through  it,  and  another  enter- 
ing at  right  angles  to  this ; and  after  reaching  the  centre,  it  pafl’es 
along  the  axis  of  the  cock,  and  comes  out  to  the  open  air. 

It  is  evident,  that  by  this  conliruCtion  of  the  cock,  the  in- 
genious improvement  of  Dr.  Hooke,  by  which  the  preffure  of 
the  atmolphere  on  one  piflon  is  made  to  balance  (in  great  part) 


the  preflure  on  the  other,  is  given  up  : for,  whenever  the  com- 
munication with  the  air  is  opened,  it  ruflies  in,  and  imme- 
diately balances  the  preflure  on  the  upper  fide  of  the  pifton  in 
this  barrel ; fo  that  the  whole  preflure  in  the  other  muft  be 
overcome  by  the  perfon  working  the  pump.  Gravefande,  aware 
of  this,  put  a valve, on  the  orifice  of  the  cock  ; that  is,  tied  a 
flip  of  wet  bladder  or  oiled  leather  acrofs  it ; and  now  the  piflon 
is  prcll'v’d  down,  as  long  as  the  air  in  the  barrel  is  rarer  than  the 
outward  air,  in  the  fame  manner  as  when  the  valve  is  in  the 
pifton  itfelf. 

, This  is  all  that  is  neceflary  to  be  deferibed  in  Mr.  Gravefande's 
air-pump.  Its  performance  is  highly  extolled  by  him,  as  far 
exceeding  his  former  pumps  with  valves.  The  fame  preference 
was  given  to  it  by  his  fuccetfor  Mufchenbroek.  But,  while  they 
both  prepared  the  piftons  and  valves  and  leathers  of  the  pump, 
by  deeping  them  in  oil,  and  then  in  a mixture  of  water  and 
fpirits  of  wine,  we  are  certain  that  no  juft  eftimate  could  be 
made  of  its  performance.  For  with  this  preparation  it  could 
not  bring  the  gage  within  i of  an  inch  of  the  barometer.  We 
even  fee  other  limits  to  its  rarefaction  : from  its  conftruCtion, 
it  is  plain  that  a very  confiderable  fpace  is  left  between  the  piflon. 
and  cock,  not  lefs  than  an  inch,  from  which  the  air  is  never  ex- 
pelled; and  if  this  be  made  extremely  fmall,  it  is  plain  that 
the  pump  mull  be  worked  very  flow,  otherwife  there  will  not  be 
time  for  the  air  to  diffufe  itfelf  from  the  receiver  into  the  barrel, 
efpecially  towards  the  end,  when  the  expelling  force,  viz.  the 
elafticity  of  the  remaining  air,  is  very  fmall.  There  is  all’o  the 
fame  limit  to  the  rarefaction,  as  in  Hooke’s  or  Hawkefbee’s 
pump,  oppofed  by  the  valve  E,  which  will  not  open  till  the  air 
below  the  pifton  is  confiderably  denfer  than  the  external  air  ; 
and  this  pump  foon  loft  any  advantages  it  poflefl’ed  when  frefli 
from  the  workman’s  hands,  by  the  cock’s  growing  loofe  and  ad- 
mitting air.  It  is  furprifing  that  Gravefande  omitted  Hawkef- 
bee’s lecurity  againft  this,  by  placing  the  barrels  in  a difli  filled 
with  oil ; which  would  effectually  have  prevented  this  incon- 
venience. 

We  muft  not  omit  a feemingly  paradoxical  obfervation  of 
Gravefande,  that  in  a pump  conliruCted  with  valves,  and  worked 
with  a determined  uniform  velocity,  the  required  degree  of.rare- 
faCtion  is  fooner  produced  by  fhort  barrels  than  by  long  ones. 
It  would  require  too  much  time  to  give  a general  demonftration 
of  this,  but  it  willeafilybeleen  by  an  example.  Suppofe  the  long 
barrel  to  have  equal  capacity  with  the  receiver,  then  at  the  end 
of  the  firit  ftroke  the  air  in  the  receiver  will  have  2. its  natural 
denfity.  Now,  let  the  fhort  barrels  have  half  this  capacity; 
at  the  end  of  the  firft  llroke  the  denfity  of  the  air  in  the  re- 
ceiver is  and  at  the  end  of  the  lccond  ftroke  it  is  £,  which  is 
lefs  than  and  the  two  ftrokes  of  the  fhort  barrel  are  fuppofed 
to  be  made  in  the  fame  time  with  one  of  the  longert,  See. 

Hawkefbee’s  pump  maintained  its  pre-eminence  without  rival 
in  Britain,  and  generally  too  on  the  continent,  except  in  France, 
where  every  thing  took  the  ion  of  the  academy,  which  abhorred 
being  indebted  to  foreigners  for  any  thing  in  fcience,  till  about 
the  year  1750,  when  it  engaged  the  attention  of  Mr.  John 
Smeaton,  a perfon  of  uncommon  knowledge,  and  fecond  to 
none  but  Dr.  Hooke  in  fagacity  and  mechanical  refource.  He 
was  then  a maker  of  philosophical  inftruments,  and  made  many 
attempts  to  perfect  the  pumps  with  cocks,  but  found,  that  what- 
ever perfection  he  could  bring  them  to,  be  could  not  enable 
them  to  prelerve  it  ; and  be  never  would  fell  one  of  this  con- 
ft  ruCtion.  Hetherefore  attached  himfelf  folely  to  thevalve  pumps. 

The  firft  thing  was  to  diminifh  the  refiftance  to  the  entry  of 
the  air  from  the  receiver  into  the  barrels  : this  he  rendered  al- 
moft  nothing,  by  enlarging  the  furface  on  which  this  feebly 
elaftic  air  was  to  prefs.  Inllead  of  making  thefe  valves  to  open 
by  its  preflure  on  a circle  of of  an  inch  in  diameter,  he  made 
the  valve-hole  one  htch  in  diameter,  enlarging  the  lurfacc  400 
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times  ; and  to  prevent  this  piece  of  thin  leather  from  being 
burft  by  the  great  pretTure  on  it,  when  the  pifton  in  its  defcent 
was  approaching  the  bottom  of  the  barrel,  he  fupported  it  by  a 
delicate  but  llrong  grating,  dividing  the  valve-hole  like  the  fec- 
tion  of  a honey-comb,  as  reprefented  in  pi.  8.  fig.  22.  No.  3.  ; 
and  the  ribs  of  this  grating  are  leen  edgewife  in  fig.  22.  No.  1. 
at  ab  c. 

The  valve  was  a piece  of  thin  membrane  or  oiled  filk,  gently 
drained  over  the  mouth  of  the  valve-hole,  and  tied  on  by  a fine 
filk  thread  wound  round  it  in  the  fame  manner  that  the  narrow 
flips  had  been  tied  on  formerly.  This  done,  he  cut  with  a 
pointed  knife  the  leather  round  the  edge,  nearly  four  quadrantal 
arcs,  leaving  a fmall  tongue  between  each,  as  in  fig.  22.  No.  3. 
The  drained  valve  immediately  (brinks  inwards,  as  reprefented 
by  the  lhaded  parts;  and  the  drain  by  which  it  is  kept  down  is 
now  greatly  diminifhed,  taking  place  only  at  the  corners.  The 
gratings  being  reduced  nearly  to  an  edge  (but  not  quite,  led 
they  diould  cut),  there  is  very  little  preflure  to  produce  adhefion 
by  the  clammy  oil.  Thus  it  appears,  that  a very  fmall  elalti- 
city  of  the  air  in  the  receiver  will  be  fufficient  to  raife  the  valve ; 
and  Mr.  Smeaton  found,  that  when  it  was  not  able  to  do  this 
at  fird,  when  only  about  of  the  natural  eladicity,  it  would 
do  it  after  keeping  the  pidon  up  eight  or  ten  feconds,  the  air 
having  been  all  the  while  undermining  the  valve,  and  gradually 
detaching  it  from  the  grating. 

Unfortunately  he  could  not  follow  this  method  with  the 
pidon  valve.  There  was  not  room  round  the  rod  for  fuch  an 
expanded  valve  ; and  it  would  have  obliged  him  to  have  a great 
fpace  below  the  valve,  from  which  he  could  not  expel  the  air 
by  the  defcent  of  the  pidon.  His  ingenuity  hit  on  a way  of  in- 
creafing  the  expelling  force  through  the  common  valve : he  in- 
clofed  the  rod  of  the  pidon  in  a collar  of  leather  /,  through 
which  it  moved  freely  without  allowing  any  air  to  get  pad  its 
fides.  For  greater  fecurity,  the  collar  of  leather  was  contained 
in  a box  terminating  in  a cup  filled  with  oil.  As  this  makes  a 
material  change  in  the  principle  of  conftruftion  of  the  air-pump 
(and  indeed  of  pneumatic  engines  in  general),  and  as  it  has 
been  adopted  in  all  the  fublequent  attempts  to  improve  them,  it 
merits  a particular  confideration. 

The  pidon  itfelf  confids  of  two  pieces  of  brafs  fadened  by 
fcrews  from  below.  The  uppermod,  which  is  of  one  folid  piece 
with  the  rod  GH  (pi.  8.  fig.  22.  No.  1.),  is  of  a diameter  fome- 
what  lefs  than  the  barrel ; fo  that  when  they  are  fcrewed  to- 
gether, a piece  of  leather  (baked  in  a mixture  of  boiled  oil  and 
tallow  is  put  between  them  ; and  when  the  pidon  is  thrud  into 
the  barrel  from  above,  the  leather  comes  up  around  the  fide  of 
the  pidon,  and  fills  the  barrel,  making  the  pidon  perfeftly  air- 
tight. The  lower  half  of  the  pifton  projects  upwards  into  the 
upper,  which  has  a hollow  gbcg  to  receive  it.  There  is  a 
fmall  hole  through  the  lower  half  at  a to  admit  the  air;  and  a 
hole  c d in  the  upper  half  to  let  it  through,  and  there  is  a flip 
of  oiled  filk  drained  acrol's  the  hole  a by  way  of  valve,  and  there 
is  ro  m enough  left  at  be  for  this  valve  to  rife  a little  when 
preflfed  from  below.  The.  rod  GH  pafles  through  the  piece  of 
brafs  which  forms  the  top  of  the  barrel  fo  as  to  move  freely, 
but  without  any  fenfible  (hake  : this  top  is  formed  into  a hollow 
box,  confiding  of  two  pieces  ECDF  and  CNOD,  which  ferew 
together  at  Cl).  This  box  is  filled  with  rings  of  oiled  leather 
exactly  fitted  to  its  diameter,  each  having  a hole  in  it  for  the 
rod  to  pafs  through.  When  the  piece  ECD11'  is  fcrewed  down, 
it  comprellis  the  leathers ; fqueezing  them  to  the  rod,  fo  that 
no  air  can  pafs  between  them  ; and,  to  fecure  us  againft  all  in- 
grefsof  air,  the  upper  part  is  formed  into  a cup  EF,  which  is 
kept  filled  with  oil. 

The  top  of  the  barrel  is  alfo  pierced  with  a hole  LK,  which 
rifes  above  the  flat  furface  NO,  and  has  a flip  of  oiled  (ilk  tied 
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over  it  to  aft  a3  a valve;  opening  when  prefled  from  below,  but 
(hutting  when  prefled  from  above. 

The  communication  between  the  barrel  and  receiver  is  made 
by  means  of  the  pipe  ABPQ;  and  there  goes  from  the  hole  K 
in  the  top  of  the  barrel  a pipe  KRST,  which  either  communi- 
cates with  the  open  air  or  with  the  receiver,  by  means  of  the 
cock  at  its  extremity  T.  The  conduit  pipe  ABPQ  has  alfo  a 
cock  at  Q,  by  which  it  is  made  to  communicate  either  with  the 
receiver  or  with  the  open  air.  Thefe  channels  of  communica- 
tion are  varioufly  conducted  and  terminated,  according  to  the 
views  of  the  maker  : the  (ketch  in  this  figure  is  fufficient  for  ex- 
plaining the  principle,  and  is  fuited  to  the  general  form  of  the 
pump,  as  it  has  been  frequently  made  by  Nairne  and  other 
artifts  in  London. 

Let  us  now  fuppofe  the  pifton  at  the  top  of  the  barrel,  and 
that  it  applies  to  it  all  over,  and  that  the  air  in  the  barrel  is 
very  much  rarefied  : in  the  common  pump  the  pifton  valve  is 
prefied  hard  down  by  the  atmofphere,  and  continues  (hut  till 
the  pifton  gets  far  down,  condenfes  the  air  below  it  beyond  its 
natural  date,  and  enables  it  to  force  up  the  valves.  But  here, 
as  foon  as  the  pifton  quits  the  top  of  the  barrel,  it  leaves  a void 
behind  it;  for  no  air  gets  in  round  the  pifton  rod,  and  the  valve 
at  K is  (hut  by  the  preflure  of  the  atmofphere.  There  is 
nothing  now  to  oppofe  the  eladicity  of  the  air  below  but  the 
ftifl’nefs  of  the  valve  be-,  and  thus  the  expelling  (or  more  ac- 
curately the  liberating)  force  is  prodigioufly  increafed. 

The  fuperiority  of  this  conftruftion  will  be  bed  feen  by  an 
example.  Suppofe  the  ftiffnefs  of  the  valve  equal  to  the  weight 
of  TV  of  an  inch  of  mercury,  when  the  barometer  ftands  at 
30  inches,  and  that  the  pump  gage  ftands  at  29.9  ; then,  in  an 
ordinary  pump,  the  valve  in  the  pifton  will  not  rife  till  the 
pifton  has  got  within  the  300th  part  of  the  bottom  of  the  bar- 
rel, and  it  will  leave  the  valve-hole  filled  with  air  of  the  ordi- 
nary denfity.  But  in  this  pump  the  valve  will  rife  as  foon  as 
the  pifton  quits  the  top  of  the  barrel;  and  when  it  is  quite  down, 
the  valve-hole  a will  contain  only  the  300th  part  of  the  air 
which  it  would  have  contained  in  a pump  of  the  ordinary  form. 
Suppofe  further,  that  the  barrel  is  of  equal  capacity  with  the 
receiver,  and  that  both  pumps  are  fo  badly  conftrufted,  that 
the  fpace  left  below  the  pifton  is  the  300th  part  of  the  barrel. 
In  the  common  pump  the  pifton  valve  will  rife  no  more,  and 
the  rarefaftion  can  be  carried  no  further,  however  delicate  the 
barrel  valve  may  be;  but  in  this  pump  the  next  ftroke  will  raife 
the  gage  to  29.9,5,  and  the  pifton  valve  will  again  rife  as  foon 
as  the  pifton  gets  halfway  down  the  barrel. 

The  limit  to  the  rarefaftion  by  this  pump  depends  chiefly  on 
the  fpace  contained  in  the  hole  LK ; and  in  the  fpace  bed  of 
the  pifton.  When  the  pifton  is  brought  up  to  the  top,  and  ap- 
plied clofe  to  it,  thole  (paces  remain  filled  with  air  of  the  or- 
dinary denfity,  which  will  expand  as  the  pifton  defcends,  and 
thus  will  retard  the  opening  of  the  pillon  valve.  The  rarefac- 
tion will  ftop  when  the  elasticity  of  this  fmall  quantity  of  air, 
expanded  fo  as  to  fill  the  whole  barrel  (by  the  defcent  of  the 
pifton  to  the  bottom),  is  juft  equal  to  the  force  requifite  for 
opening  the  pifton  valve. 

Another  advantage  attending  this  conftruftion  is,  that  in 
drawing  up  the  pifton,  we  are  not  refilled  by  the  whole  preflure 
of  the  air  ; becaufe  the  air  is  rarefied  above  this  pifton  as  well 
as  below  it,  and  the  pifton  is  in  precifely  the  fame  date  of 
preflure  as  if  connefted  with  another  pifton  in  a double  pump. 
The  refiftance  to  the  alcent  of  (he  pifton  is  the  excefs  of  the 
eladicity  of  the  air  above  it  over  the  eladicity  of  the  air  below  : 
this,  toward  the  end  of  the  rarefaftion,  is  very  fmall,  while  the 
pifton  is  near  the  bottom  of  the  barrel,  but  gradually  increales 
as  the  pifton  riles,  and  reduces  the  air  above  it  into  fmaller 
dimenfions,  and  becomes  equal  to  the  preflure  of  the  atmo- 
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fphere,  when  the  air  above  the  pifton  is  of  the  common  denfity. 
If  we  fhoulcl  raife  the  pifton  ftill  further,  we  mutt  condenfe  the 
air  above  it  : but  Mr.  Smeaton  has  here  made  an  ilfue  for  the 
air  by  a fmall  hole  in  the  top  of  the  barrel,  covered  with  a de- 
licate valve.  This  allows  the  air  to  efcape,  and  (huts  again  as 
loon  as  the  pifton  begins  to  defcend,  leaving  almoft  a perfeft 
void  behind  it  as  before. 

This  pump  has  another  advantage.  It  may  be  changed  in  a 
moment  from  a rarefying  to  a condenfing  engine,  by  fimply 
turning  the  cocks  at  Q,  and  T.  While  T communicates  with 
the  open  air  and  Q.  with  the  receiver,  it  is  a rarefying  engine 
or  air-pump  : but  when  T communicates  with  the  receiver,  and 
Qwith  the  open  air,  it  is  a condenfing  engine. 

Fig.  23.  in  pi.  9.  reprefents  Mr.  Smeaton’s  air-pump  as  it  is 
ufually  made  by  Nairne.  Upon  a folid  bate  or  table  are  fet  up 
three  pillars  F,  H,  H : the  pillar  F lupports  the  pump  plate  A ; 
and  the  pillars  H,  H,  fupport  the  front  or  head,  containing  a 
brafs  cog-wheel,  which  is  turned  by  the  handle  B,  and  works 
in  the  rack  C fattened  to  the  upper  end  of  the  pifton  rod.  The 
whole  is  ftill  further  fteadied  by  two  pieces  of  brafs  cb  and  ok, 
which  connect  the  pump-plate  with  the  front,  and  have  perfo- 
rations communicating  between  the  hole  a in  the  middle  of  the 
plate  and  the  barrel,  as  will  be  defcribed  immediately.  DE  is 
the  barrel  of  the  pump,  firmly  fixed  to  the  table  by  fcrews 
through  its  upper  flanch  : ef  cl  c is  a {lender  brafs  tubefcrewed 
to  the  bottom  of  the  barrel,  and  to  the  under  hole  of  the  hori- 
zontal canal  c b.  In  this  canal  there  is  a cock  which  opens  a 
communication  between  the  barrel  and  the  receiver,  when  the 
key  is  in  the  pofition  reprefented  here : but  when  the  key  is  at 
right  angles  with  this  pofition,  this  communication  is  cut  off. 
If  that  fide  of  the  key  which  is  here  drawn  next  to  the  pump- 
plate  be  turned  outward,  the  external  air  is  admitted  into 
the  receiver ; but,  if  turned  inwards,  the  air  is  admitted  into 
the  barrel. 

g b is  another  {lender  brafs  pipe,  leading  from  the  difeharg- 
ing  valve  at  g to  the  horizontal  canal  h k,  to  the  under  fide  of 
which  it  is  ferewed  faft.  In  this  horizontal  canal  there  is  a 
cock  n,  which  opens  a paflage  from  the  barrel  to  the  receiver 
when  the  key  is  in  the  pofition  here  drawn ; but  opens  a paf- 
fage  from  the  barrel  to  the  external  air  when  the  key  is  turned 
outwards,  and  from  the  receiver  to  the  external  air  when  the 
key  is  turned  inwards.  This  communication  with  the  external 
air  is  not  immediate,  but  through  a fort  of  box  i ; the  ufe  of  this 
box  is  to  receive  the  oil  which  is  difeharged  through  the  top 
valve  g.  In  order  to  keep  the  pump  tight,  and  in  working 
order,  it  is  proper  fometimes  to  pour  a table-fpoonful  of  olive- 
oil  into  the  hole  a of  the  pump-plate,  and  then  to  work  the 
pump.  The  oil  goes  along  the  conduit  b c df  e,  gets  into  the 
barrel  and  through  the  piflon-valve,  when  the  pifton  is  prefled 
to  the  bottom  of  the  barrel,  and  is  then  drawn  up,  and  forced 
through  the  difeharging  valve  g along  the  pipe^i,  the  hori- 
zontal paflage  b n,  and  finally  into  the  box  i.  This  box  has 
a fmall  hole  in  its  fide  near  the  top,  through  which  the  air 
efcapes. 

From  the  upper  fide  of  the  canal  c b there  rifes  a (lender  pipe 
which  bends  outward  and  then  turns  downwards,  and  is  joined 
to  a fmall  box,  which  cannot  be  feen  in  this  view.  From  the 
bottom  of  this  box  proceeds  downwards  the  gage-pipe  of  glafs, 
which  enters  the  cittern  of  mercury  G fixed  below. 

On  the  upper  fide  of  the  other  canal  at  0 is  feen  a fmall  ftud, 
having  a (hort  pipe  of  glafs  projecting  horizontally  from  it, 
clofe  by  and  parallel  to  the  front  piece  of  the  pump,  and  reach- 
ing to  the  other  canal.  This  pipe  is  clofe  at  the  further  end, 
and  has  a fmall  drop  of  mercury  or  oil  in  it  at  the  end  0.  This 
ferves  as  a gage  in  condenfing,  indicating  the  degree  of  con- 
denfation  by  the  place  of  the  drop  ; For  this  drop  is  forced 


along,  the  pipe,  condenfing  the  air  before  it  in  the  fame  de- 
gree in  which  it  becomes  condenfed  in  the  barrel  and  in  the 
receiver. 

In  conftru£fing  this  pump,  Mr.  Smeaton  introduced  a 
method  of  joining  together  the  different  pipes  and  other  pieces, 
which  has  great  advantages  over  the  ufual  manner  of  ferewing 
them  together  with  leather  between,  and  which  is  now  much 
ufed  in  hydraulic  and  pneumatic  engines.  We  {hall  explain 
this  to  our  readers  by  a defeription  of  the  manner  in  which  the 
exhaulling  gage  is  joined  to  the  horizontal  au6t  c b. 

The  piece  hip,  in  pi.  8.  fig 22.  No.  2.  is  the  fame  with  the 
little  cylinder  obfervable  on  the  upper  fide  of  the  horizontal 
can?ft  cd,  in  pi.  9.  fig.  23.  The  upper  part  b i is  formed  into 
an  outfide  ferew,  to  fit  the  hollow  fcrew  of  the  piece  deed. 
The  top  of  this  laft  piece  has  a hole  in  its  middle,  giving  an  eafy 
paflage  to  the  bent  tube  c b a,  fo  as  to  flip  along  it  with  freedom. 
To  the  end  c of  this  bent  tube  is  foldered  a piece  of  brafs  cfg, 
perforated  in  continuation  of  the  tube,  and  having  its  end 
ground  Hat  on  the  top  of  the  piece  b ip,  and  alfo  covered  with  a 
flip  of  thin  leather  drained  acrofs  it  and  pierced  with  a hole  in 
the  middle.  * 

It  is  plain  from  this  form,  that  if  the  furface/^-  be  applied 
to  the  top  of  h i,  and  the  cover  deed  be  ferewed  down  on  it, 
it  will  draw  or  prefs  them  together,  fo  that  no  air  can  efcape  by 
the  joint,  and  this  without  turning  the  whole  tube  cb  a round, 
as  is  neceflary  in  the  ufual  way.  This  method  is  now  adopted 
for  joining  together  the  conducing  pipes  of  the  machines  for 
extinguifliing  fires,  an  operation  which  was  extremely  trouble- 
fome  before  this  improvement. 

The  conduit  pipe  E ef  c (fig.  23.)  is  fattened  to  the  bottom 
of  the  barrel,  and  the  difeharging  pipe  g b to  its  top,  in  the 
fame  manner.  But  to  return  to  the  gage  5 the  bent  pipe  c b a 
enters  the  box  s t near  one  fide,  and  obliquely,  and  the  gage- 
pipe  q r is  inferted  through  its  bottom  towards  the  oppofite  fide. 
The  ufe  of  this  box  is  to  catch  any  drops  of  mercury  which  may 
fometimes  be  dallied  up  through  the  gage-pipe  by  an  accidental 
ofcillation.  This,  by  going  through  the  palTages  of  the  pump, 
would  corrode  them,  and  would  aid  particularly  on  the  joints, 
which  are  generally  foldered  with  tin.  When  this  happens  to 
an  air-pump,  it  muft  be  cleaned  with  the  moft  fcrupulous  at- 
tention, otherwife  it  will  be  quickly  deftroyed. 

This  account  of  Smeaton’s  pump  is  fufficient  for  enabling  the 
reader  to  underftand  its  operation  and  to  fee  its  fuperiority.  It 
is  reckoned  a very  fine  pump  of  the  ordinary  conftru6lion  which 
will  rarefy  200  times,  or  raife  the  gage  to  29.83,  the  barometer 
Handing  at  30.  But  Mr.  Smeaton  found,  that  his  pump,  even 
after  long  ufing,  raifed  it  to  29 .93,  which  we  confider  as  equi- 
valent to  rarefying  600  times.  When  in  fine  order,  he  found 
no  bounds  to  its  rarefa&ion,  frequently  raifing  the  gage  as  high 
as  the  barometer;  and  he  thought  its  performance  fo  perfeft, 
that  the  barometer-gage  was  not  fufticiently  delicate  for  mea- 
furing  the  rarefatftion.  He  therefore  fubftituted  the  iyphon 
gage  already  defcribed,  which  he  gives  fome  reafons  for  pre- 
ferring ; but  even  this  he  found  not  fufficiently  fenfible. 

Fie  contrived  another,  which  could  be  carried  to  any  degree 
of  fenfibility.  It  confided  of  a glafs  body  A (fig.  24.),  of  a 
pear  ftiape,  and  was  therefore  called  the  pear-gage.  This  had 
a fmall  projefting  orifice  at  B,  and  at  the  other  end  a tube 
CD,  whofe  capacity  was  the  hundredth  part  of  the  capacity  of 
the  whole  veflel.  This  was  fufpended  at  the  flip-wire  of  the 
receiver,  and  there  was  fet  below  it  a fmall  cup  with  mercury. 
When  the  pump  was  worked,  the  air  in  the  pear  gage  was  ra- 
refied along  with  the  reft.  When  the  rareta£fion  was  brought 
to  the  degree  intended,  the  gage  was  let  down  till  B reached  the 
bottom  of  the  mercury.  The  external  air  being  now  let  in,  the 
mercury  was  raifed  into  the  pear,  and  flood  at  (ome  height  E 
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in  the  tube  CD.  The  length  of  this  tube  being  divided  into 

DE 

IOO  . arts,  and  thofe  numbered  from  D,  it  is  evident  that 

will  expref3  the  degree  of  rarefaCtion  which  had  been  produced 
when  the  gage  was  immerfed  into  the  mercury  : or  if  DC 
jje  of  the  whole  capacity,  and  be  divided  into  100  parts  by 
a fcale  annexed  to  it,  each  unit  of  the  fcale  will  be  -miss  of 

the  whole. 

This  was  a very  ingenious  contrivance,  and  has  been  the 
means  of  making  fome’ very  curious  and  important  difcoveries 
which  at  prefent  engage  the  attention  of  philofophers.  By  this 
gage  Mr.  Smeaton  found,  that  his  pump  frequently  rarefied  a 
thoufand,  ten  thoufand,  nay  a hundred  thoufand  times.  But 
though  he  in  every  inftance  faw  the  great  fuperiority  of  his 
pump  above  all  others,  he  frequently  found  irregularities  which 
he  could  not  explain,  and  a v/ant  of  correfpondetice  between  the 
pear  and  the  barometer  gages  which  puzzled  him.  The  pear- 
gage  frequently  indicated  a prodigious  rarefaction,  when  the  ba- 
rometer-gage would  not  (bow  more  than  600. 

Thefe  unaccountable  phenomena  excited  the  cnriofity  of  phi- 
lofophers,  who  by  this  time  were  making  continual  ufe  of  the 
air-pump  in  their  meteorological  refearches,  and  much  intereft- 
ed  in  every  thing  connected  with  the  ftate  or  conftitution  of 
elaftic  fluids.  Mr.  Nairne,  a mod  ingenious . and  accurate 
maker  of  philofophical  inftruments,  made  many  curious  expe- 
riments in  the  examination  and  comparifon  of  Mr.  Smeaton’s 
pump  with  thofe  of  the  ufual  conftruCtion,  attending  to  every 
circu-mftance  which  could  contribute  to  the  inferiority  of  the 
common  pumps  or  to  their  improvement,  fo  as  to  bring  them 
nearer  to  this  rival  machine.  This  rigorous  comparifon  brought 
into  view  feveral  circumflances  in  the  conflitution  of  the  atmo- 
fpheric  air,  and  its  relation  to  other  bodies,  which  are  of  the 
moll  extenfive  and  important  influence  in  the  operations  of 
nature.  We  (hall  notice  at  prefent  fuch  only  as  relate  to  the 
operation  of  the  air-pump  in  extracting  air  from  the  receiver. 

Mr.  Nairne  found,  that  when  a little  water,  or  even  a bit  of 
paper  damped  with  water,  was  expofed  under  the  receiver  of  Mr. 
Smeaton’s  air-pump,  when  in  the  molt  perfect  condition,  railing 
the  mercury  in  the  barometer-gage  to  29.95,  he  cou'd  not  make 
it  rife  above  29.8  if  Fahrenheit’s  thermometer  indicated  the 
temperature  470,  nor  above  29.7  if  the  thermometer  flood  at 
550  5 and  that  to  bring  the  gage  to  this  height  and  keep 
it  there,  the  operation  of  the  pump  mull  be  continued  for  a 
long  time  after  the  water  had  difappeared,  or  the  paper  become 
perfectly  dry.  He  found  that  a drop  of  fpirits,  or  paper 
moiftened  with  fpirits,  could  not  in  thofe  circumftances  allow 
the  mercury  in  the  gage  to  rife  to  near  that  height ; and  that 
fimilar  effects  followed  from  admitting  any  volatile  body  what- 
ever into  the  receiver  or  any  part  of  the  apparatus. 

This  Ihowed  him  at  once  how  improper  the  directions  were 
which  had  been  given  by  Guericke*  Boyle,  Gravcfande,  and 
others,  for  fitting  up  the  air-pump  for  experiment,  by  foaking 
the  leather  in  water,  covering  the  joints  with  water,  or,  in  fliort, 
admitting  water  or  any  other  volatile  body  near  it. 

He  therefore  took  his  pumps  to  pieces,  cleared  them  of  all 
themoifture  which  he  could  drive  fiom  them  by  heat,  and  then 
leathered/them  anew  with  leather  foaked  in  a mixture  of  olive 
oil  and  tallow,  from  which  he  had  expelled  all  the  water  it  ufu- 
ally  contains,  by  boiling  it  till  the  firfl  frothing  was  over.  When 
the  pumps  were  fitted  up  in  this  martiier,  he  uniformly  found 
that  Mr.  Smeaton’s  pump  rarefied  the  gage  to  29.95,  ani^  l'ie 
belt  common  pump  to  29  87,  the  firfl  ot  which  he  computed  to 
indicate  a rarefaCtion  to  600,  anti  the  other  to  230.  But  in 
this  ftate  he  again  found  that  a piece  of  damp  paper,  leather, 
■wood,  &c.  in  the  receiver,  reduced  the  performance  jn  the  lame 
Manner  as  before. 
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But  the  molt  remarkable  phenomenon  was,  that  when  he 
made  ufe  of  the  pear-gage  with  the  pump  cleared  from  all 
moifture,  it  indicated  the  fame  degree  of  rarefaCtion  with  the 
barometer-gage  : but  when  he  expofed  a bit  of  paper  moiften- 
ed with  fpirits,  and  thus  reduced  the  rarefaction  of  the  pump 
to  what  he  called  50,  the  barometer-gage  Handing  at  29.4,  the 
pear-gage  indicated  a rarefaction  exceeding  100,000  ; in  fhort, 
it  was  not  meafurable  ; and  this  phenomenon  was  almoft  con- 
ftant.  Whenever  he  expofed  any  fubftance  fufceptible  of  eva- 
poration, he  found  the  rarefaCtion  indicated  by  the  barome- 
ter-gage greatly  reduced,  while  that  indicated  by  the  pear-gage 
was  prodigioully  increafed  ; and  both  thefe  effects  were  more 
remarkable  as  the  fubjedt  was  of  ealier  evaporation,  or  the  tem- 
perament of  the  air  of  the  chamber  was  warmer. 

This  uniform  refult  fuggefted  the  true  caufe.  Water  boils  at 
the  temperature  212,  that  is,  it  is  then  converted  into  a vapour 
which  is  permanently  elaftic  while  of  that  temperature,  and  its 
elafticity  balances  the  prelTure  of  the  atmofphere.  If  this  pref- 
fure  be  diminilhed  by  rarefying  the  air  above  it,  a lower  tem- 
perature will  now  allow  it  to  be  converted  into  elaftic  vapour, 
and  keep  it  in  that  ftate.  Water  will  boil  in  the  receiver  of  an 
air-pump  at  the  temperature  96,  or  even  under  it.  Philolo- 
phers  did  not  think  of  examining  the  ftate  of  the  vapour  in 
temperatures  lower  than  what  produced  ebullition.  But  it  now 
appears,  that  in  much  lower  heats  than  this  the  fuperficial 
water  is  converted  into  elaftic  vapour,  which  continues  to  ex- 
hale from  it  as  long  as  the  water  lafts,  and,  fupplying  the  place 
of  air  in  the  receiver,  exerts  the  fame  elafticity,  and  hinders  the 
mercury  from  rifing  in  the  gage  in  the  fame  manner  as  fo  much 
air  of  equal  elafticity  would  have  done. 

When  Mr.  Nairne  was  exhibiting  thefe  experiments-  to  the 
honourable  Henry  Cavendilh  in  177 6,  this  gentleman  informed 
him,  that  it  appeared  from  a feries  of  experiments  of  his  father 
lord  Charles  Cavendifh,  that  when  water  is  of  the  temperature 
72,  it  is  converted  into  vapour,  under  any  preflfure  lels  than 
three-fourths  of  an  inch  of  .mercury,  and  at  41-0  it  becomes  va- 
pour when  the  prelTure  is  lefs  than  one-fourth  of  an  inch  : 
even  mercury  evaporates  in  this  manner  when  all  prelTure  is  re- 
moved. A dewy  appearance  is  frequently  obferved.  covering: 
the  inftde  of  the  tube  of  a barometer,  where  we  ufually  fnp- 
pofe  a vacuum.  This  dew,  when  viewed  through  a microfcope,. 
appears  to  be  a fet  of  detached  globules  of  mercury;  and  upon 
inclining  the  tube  fo  that  the  mercury  may  afeend  along  it,, 
thefe  globules  will  be  all  licked  up,  and  the  tube  become  clear. 
The  dew  which  lined  it  was  the  vapour  of  the  mercury  con- 
defifed  by  the  fide  of  the  tube  ; and  it  is  never  obferved 
but  when  one  fide  is  expofed  to  a ftream  of  cold  air  from  a. 
window,  &c. 

To  return  to  the  vapour  in  the  air-pump  receiver,  it  rnuft  be 
obferved;  that  as  long  as  the  water  continues  to  yield  it,  we 
may  continue  to  work  the  pump  ; and  it  will  be  continually 
abftraCted  by  the  barrels,  and  difeharged  in  the  form  of  watery 
becaufe  it  collapfes  as  foon  as  expofed  to  the  external  preiTure. 
All  this  while  the  gage  will  not  indicate  any  more  rarefaction, 
becaufe  the  thing  immediately  indicated  by  the  barometer-gags 
is  diminijhed  elafticity,  which  does  not  happen  here.  When  alt 
the  water  which  the  temperature  of  the  room  can  keep  elaftic 
has  evaporated  under  a certain  preflure,.  fuppole  ~ an  inch  of 
mercury,  the  gage  Handing  at  29.5,  the  vapour  which  now  fills 
the  receiver  expands,  and  by  its  diminilhed  elafticity  the  gage 
riles,  and  now  Come  more  water  which  had  been  attached  to 
bodies  by  chemical  or  corpuicular  attraction  is  detached,  and  a 
new  1 apply  continues  to  fapport  the  gage  at  a greater  height; 
and  this  goes  on  continually  till  admojl  all  has  been  abliractecT: 
but  there  will  remain  lotne  which  no  art  can  take  away  ; for, 
as  it  pall'es  through  the  barrels,  and  gets  between,  the  pillusi; 
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and  the  top,  it  fuccefiively  collapfes  into  water  during  the  afcent 
of  the  piiton,  and  again  expands  into  vapour  when  we  pufti  the 
pifton  down  again.  Whenever  this  happens  there  is  an  end  of 
the  rarefaction. 

While  this  operation  is  going  on,  the  air  comes  out  along 
with  the  vapour  ; but  we  cannot  fay  in  what  proportion.  If  it 
were  always  uniformly  mixed  with  the  vapour,  it  would  di- 
minifh  rapidly  j but  this  does  not  appear  to  be  the  cafe.  There 
is  a certain  period  of  rarefaCtion  in  which  a tranfient  cloudi- 
nefs  is  perceived  in  the  receiver.  This  is  watery  vapour  formed 
at  that  degree  of  rarefaftion,  mingled  with,  but  not  difl'olved 
in  or  united  with,  the  air,  otherwife  it  would  be  tranfparent. 
A fimilar  cloud  will  appear  if  damp  air  be  admitted  fuddenly 
into  an  exhaulied  receiver.  The  vapour  which  formed  an  uni- 
form tranfparent  mafs  with  the  air,  is  either  fuddenly  expanded, 
and  thus  detached  from  the  other  ingredient,  or  is  fuddenly  let 
go  by  the  air,  which  expands  more  than  it  does.  We  cannot 
atfirm  with  probability  which  of  thefe  is  the  cafe  : different 
compofitions  of  air,  that  is,  air  loaded  with  vapours  from  dif- 
ferent fubftances,  exhibit  remarkable  differences  in  this  refpedt. 
But  we.  lee  from  this  and  other  phenomena,  which  th  ill  be 
mentioned  in  their  proper  places,  that  the  air  and  vapour  are 
not  always  intimately  united  ; and  therefore  will  not  always  be 
drawn  out  together  by  the  air-pump.  But  let  them  be  ever 
fo  confufedly  blended,  we  fee  that  the  air  mult  come  out  along 
with  the  vapour,  and  its  quantity  remaining  in  the  receiver 
mult  be  -prodigioufly  diminifhed  by  this  affociation,  probably 
much  more  than  could  be,  had  the  receiver  only  contained  pure 
air. 

Let  us  now  conftder  what  muft  happen  in  the  pear-gage. 
As  the  air  and  vapour  are  continually  drawn  oft  from  the  re- 
ceiver, the  air  in  the  pear  expands  and  goes  off  with  it.  We 
fhall  fuppofe  that  the  generated  vapour  hinders  the  gage  from 
rifing  beyond  29.5.  During  the  continued  working  of  the 
pump,  the  air  in  the  pear,  whofe  elafticity  is  0.5,  (lowly  mixes 
with  the  vapour  at  the  mouth  of  the  pear,  and  the  mixture 
even  advances  into  its  infide  ; fo  that,  if  the  pumping  be  long 
rnough  continued,  what  is  in  the  pear  is  nearly  of  the  fame 
■compofition  with  what  is  in  the  receiver,  confiding  perhaps  of 
ao  parts  of  vapour  and  one  part  of  air,  all  of  the  elafticity  of  0.3. 
When  the  pear  is  plunged  into  the  mercury,  and  the  external 
air  allowed  to  get  into  the  receiver,  the  mercury  rifes  in  the 
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pear-gage,  and  leaves  not  - — , but  , or of  it  filled 

00  60x20  1200 

with  common  air,  the  vapour  having  collapfed  into  an  invifible 
atom  of  water.  Thus  the  pear-gage  will  indicate  a rarefaction 
of  1200,  while  the  barometer-gage  only  (bowed  60,  that  is, 
fhowed  the  elafticity  of  the  included  fubftance  diminifhed  60 
times.  The  conclufion  to  be  drawn  from  thefe  two  meafures 
{the  one  of  the  rarefaction  of  air,  and  the  other  of  the  dimi- 
nution of  elafticity)  is,  that  the  matter  with  which  the  receiver 
was  filled,  immediately  before  the  re-admiflion  of  the  air,  con- 
fided of  one  part  of  incondenfable  air,  and  , or  20  parts 


of  watery  vapour. 

The  only  obfeure  part  of  this  account  is  what  relates  to  the 
compofition  of  the  matter  which  filled  the  pear-gage  before  the 
admilfion  of  the  mercury.  It  is  not  eafy  to  fee  how  the  va- 
pour of  the  receiver  comes  in  by  a narrow  mouth  while 
the  air  is  coming  out  by  the  fame  paflage.  Accordingly  it  re- 
quires a very  long  time  to  produce  this  extreme  rarefaction  in 
the  pear-gage  ; and  there  are  great  irregularities  in  any  two 
fucceeding  experiments,  as  may  be  leen  by  looking  at  Mr. 
Nairne’s  account  of  them  in  the  Philofophical  Tran  factions, 
vol.  lxvii.  Some  vapours  appear  to  have  mixed  much  more 
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readily  with  the  air  than  others  ; and  there  are  fome  unac- 
countable cafes  where  vitriolic  acid  and  fulphureous  bodies  were 
included,  in  which  the  diminution  of  denfity  indicated  by  the 
pear-gage  was  uniformly  lefs  than  the  diminution  of  elafticity 
indicated  by  the  barometer  gage.  It  is  enough  for  us  at  pre- 
fent  to  have  eftabliftied,  by  unqueftionable  facts,  this  produition 
of  elallic  vapour,  and  the  necefiity  of  attending  to  it,  both  in 
the  conftrudfion  of  the  air-pump,  and  in  drawing  refults  from 
experiments  exhibited  in  it. 

Mr.  Smeaton’s  pump,  when  in  good  order,  and  perfectly  free 
from  all  moifture,  will  in  dry  weather  rarefy  air  about  6oo 
times,  raifing  the  barometer-gage  to  within  of  an  inch  of  a 
fine  barometer.  This  was  a performance  fo  much  fuperior  to 
that  of  all  others,  and  by  means  of  Mr.  Nairne’s  experiments 
opened  fo  new  a field  of  obfervation,  that  the  air-pump  once 
more  became  a capital  inftrument  among  the  experimental 
philofophers.  The  caufes  of  its  fuperiority  were  alfofo  diftindt, 
that  artifts  were  immediately  excited  to  a further  improvement 
of  the  machine  ; fo  that  this  becomes  a new  epoch  in  its  hiftory. 

This  is  one  imperfection  which  Mr.  Smeiton  has  not  at- 
tempted to  remove.  The  difeharging  valve  is  (till  opened 
again  ft  the  prefl'ure  of  the  atmofphere.  An  author  of  the 
Swedifh  academy  adds  a fubfidiary  pump  to  this  valve,  which 
exhaults  the  air  from  above  it,  and  thus  puts  it  in  the  filia- 
tion of  the  piiton  valve.  We  do  not  find  that  this  improvement 
has  been  adopted  fo  as  to  become  general.  Indeed  the  quan- 
tity of  air  which  remains  in  the  paflage  to  this  valve  is  fo  ex- 
ceedingly litcle,  that  it  does  not  feem  to  merit  attention.  Sup- 
pofing  the  valve-hole  of  an  inch  wide  and  as  deep  (and  it 
need  not  be  more),  it  will  not  occupy  more  than  part  of 

a barrel  twelve  inches  long  and  two  inches  wide. 

Mr.  Smeaton,  by  his  ingenious  conftruClion,  has  greatly  di- 
minifhed,  but  has  not  annihilated,  the  obftrucStions  to  the  paf- 
fage  of  the  air  from  the  receiver  into  the  barrel.  His  firtt  fuccefs 
encouraged  further  attempts.  One  of  the  firft  and  moft  inge- 
nious was  that  of  profeflor  Rufiel  of  the  univerfity  of  Edin- 
burgh, who  about  the  year  1770  conftrufted  a pump  in  which 
bpth  cocks  and  valves  were  avoided. 

The  pifton  is  folid,  as  reprefented  in  pi.  9.  fig.  2$.  and  its 
rod  pafles  through  a collar  of  leather  on  the  top  of  the  barrel. 
This  collar  is  divided  into  three  portions  by  two  brafs  rings 
a,  b,  which  leave  a very  fmall  fpace  round  the  pifton  rod.  The 
upper  ring  a communicates  by  means  of  a lateral  perfora- 
tion with  the  bent  tube  / in  n,  which  enters  the  barrel  at  its 
middle  n.  The  lower  ring  b communicates  with  the  bent  tube 
c d,  which  communicates  with  the  horizontal  paflage  de,  going 
to  the'  middle  e of  the  pump  plate.  By  the  way,  however,  it 
communicates  alfo  with  a barometer  gage/i  o,  (landing  in  a cif- 
tern  of  mercury  o,  and  covered  with  a glafs  tube  dole  at  the 
top.  Beyond  e , on  the  oppofite  circumference  of  the  receiver- 
plate,  there  is  a cock  or  plug  /communicating  with  the  atmo- 
fphere. 

The  pifton  rod  is  clofely  embraced  by  the  three  collars 
of  leather  ; but,  as  already  laid,  has  a free  fpace  round  it 
in  the  two  brals  rings.  To  produce  this  prefl'ure  of  the  lea- 
thers to  the  rod,  the  brafs  rings  which  feparate  them  are  turned 
thinner  on  the  inner  fide,  fo  that  their  crofs  fedtion  along 
a diameter  would  be  a taper  wedge.  In  the  fide  of  the  pif- 
ton rod  are  two  cavities  q r,  t s,  about  one-tenth  of  an  inch 
wide  and  deep,  and  of  a length  equal  to  the  thicknefs  of  the 
rings  a,  b,  and  the  intermediate  collar  of  leathers.  Thefe 
cavities  are  fo  placed  on  the  pifton-rod,  that,  when  the  pif- 
ton is  applied  to  the  bottom  of  the  barrel,  the  cavity  t s 
in  the  upper  end  of  the  rod  has  its  upper  end  oppofite  to 
the  ring  a,  and  its  lower  end  oppofite  to  the  ring  b}  or 
to  the  mouth  of  the  pipe  c d.  Therefore,  if  there  be  a void 


PNEUMATICS. 


in  the  barrel,  the  air  from  the  receiver  will  come  from  the  pipe 
e d into  the  cavity  in  the  pifton  rod,  and  by  it  will  get  paft  the 
collar  of  leather  between  the  rings,  and  thus  will  get  into  the 
iinall  interface  between  the  rod  and  the  upper  ring,  and  then 
into  the  pipe  / m n,  and  into  the  empty  barrel.  When  the  pif- 
ton is  drawn  up,  the  1'otid  rod  immediately  (huts  up  this  paf- 
lage,  and  the  pifton  drives  the  air  through  the  difcharging  valve 
l.  When  it  has  reached  the  top  of  the  barrel,  and  is  clofely 
applied  to  it,  the  cavity  q r is  in  the  fituation  in  which  t s for- 
merly was,  and  the  communication  is  again  opened  between 
the  receiver  and  the  empty  barrel,  and  the  air  is  again  diffufed 
between  them.  Puihing  down  the  pifton  expels  the  air  by  the 
lower  difcharging  pipe  and  valve  h ij  and  thus  the  operation 
may  be  continued. 

This  muft  be  acknowledged  to  be  a raoft  fimple  and  ingenious 
conftrudtion,  and  can  neither  be  called  a cock  nor  a valve.  It 
feems  to  oppofe  no  obftrudtion  whatever  : and  it  has  the  fupe- 
rior  advantage  of  rarefying  both  during  the  afcent  and  the  de- 
scent of  the  pifton,  doubling  the  expedition  of  the  performance, 
and  the  operator  is  not  oppofed  by  the  prelfure  of  the  atrno- 
fphere  except  towards  the  end  of  each  ftroke.  The  expedition, 
however,  is  not  fo  great  as  one  Ihould  cxpedt ; for  nothing  is 
going  on  while  the  pifton  is  in  motion,  and  the  operator  muft 
ftop  a while  at  the  end  of  each  flroke,  that  the  air  may  have 
time  to  come  through  this  long,  narrow,  and  crooked  paftage,  to 
fill  the  barrel.  But  the  chief  difficulty  which  occurred  in  the 
execution  arofe  from  the  clammy  oil  with  which  it  was  necef- 
fary  to  impregnate  the  collar  of  leathers.  Thefe  were  always  in 
a ftateof  ftrong  compreflion,  that  they  might  clofely  grafp  the 
pifton  rod,  and  prevent  all  paftage  of  air  during  the  motion  of 
the  pifton.  Whenever  therefore  the  cavities  in  the  pifton  rod 
come  into  the  fituations  neceflary  for  connedting  the  receiver 
and  barrel,  this  oil  is  fqueezed  into  them,  and  choaks  them  up. 
Hence  it  always  happened  that  it  was  fome  time  after  the 
ftroke  before  the  air  could  force  its  way  round  the  pifton  rod, 
carrying  with  it  the  clammy  oil  which  choaked  up  the  tube 
1 m n ; and  when  the  rarefadtion  had  proceeded  a certain 
length,  the  diminithed  elafticity  of  the  air  was  not  able  to 
make  its  way  through  thefe  obftrudtions.  The  death  of  the 
ingenious  author  put  a ftop  to  the  improvements  by  which  he 
hoped  to  remedy  this  defedt,  and  we  have  not  heard  that  any 
other  perfon  has  fince  attempted  it.  We  have  inlerted  it  here, 
becaute  its  principle  of  conftrudtion  is  not  only  very  ingenious, 
Lut  entirely  different  from  all  others,  and  may  furnith  very  ufe- 
ful  hints-to  thofe  who  are  much  engaged  in  the  conftrudtion  of 
pneumatic  engines. 

In  the  73d  volume  of  the  Philofophical  Tranfadlions,  Mr. 
Tiberius  Cavallo  has  given  the  defcription  of  an  air  pump 
contrived  and  executed  by  Meflrs.  Haas  and  Hurler,  infi.ru- 
ment  makers  in  London,  where  thefe  artifts  have  revived  Gue- 
ricke’s method  of  opening  the  barrel-valve  during  the  lalt 
tirokes  of  the  pump  by  a force  adting  from  without.  We  (hall 
infert  fo  much  of  this  defcription  as  relates  to  this  dillinguilhing 
circumftance  of  its  conftrudtion. 

In  pi.  9.  fig.  26.  reprefents  a fedtion  of  the  bottom  of  the 
barrel,  where  A A is  the  barrel  and  BB  the  bottom,  which  Iras 
in  its  middle  a hollow  circle  CCFF,  projedting  about  halt  an 
inch  into  the  barrel  at  CC,  and  extending  a good  way  down- 
wards to  FF.  The  Ipace  between  this  projection  and  the  fides 
of  the  barrel  is  filled  up  by  a brafs  ring  DD,  over  the  top  of 
*hich  is  drained  a piece  of  oiled  filk  EE,  whiuh  performs  the 
office  of  a valve,  covering  the  hole  CC.  But  this  hole  is  tilled 
by  a piece  of  brats,  or  rather  an  allemblage  of  pieces  (crewed 
together  GGHHI I.  It  contifts  of  three  projedting  fillets  or 
Ifioulueis  GG,  HH,  II,  which  form  two  hollows  between 
them,  and  which  are  tilled  with  rings  of  oiled  leather  00,  PP, 
firmly  ferewed  together.  The  extreme  fillets  GG,  II,  are  of 
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equal  diameter  with  the  in  fide  of  the  cylinder,  (b  as  to  fill  it 
exadtly,  and  the  whole,  ftuffed  with  oiled  leather.  Aide  up  and 
down  without  allowing  any  air  to  pafs.  The  middle  fillet  Id  H 
is  not  fo  broad,  but  thicker.  In  the  upper  fillet  GG  there  is 
formed  a tliallow  difir  about  | of  au  inch  deep  and  1 wide. 
This  dith  is  covered  with  a thin  plate  pierced  with  a grating 
like  Mr.  Smeaton’s  valve  plate.  There  is  a perforation  VX 
along  the  axis  of  this  piece,  which  has  a paftage  out  at  one 
fide  H,  through  the  middle'  fillet.  Oppofite  to  this  paftage, 
and  in  the  fide-  of  the;  cylinder  CCFF,  is  a hole  M,  communi- 
cating with  the  conduit  pipe  MN,  which  leads  to  the  receiver. 
Into  the  lower  end  of  the  perforation  is  (crewed  the  pin  KL, 
whofe  tail  L paflfes  through  the  cap  FF.  The  tail  L is  con- 
nected with  a lever  RCt,  moveable  round  the  joint  Q.  This 
lever  is  puftied  upwards  by  a fpring,  and  thus  the  whole  piece 
which  we  have  been  deferibing  is  kept  in  contadl  with  the 
flip  of  oiled  filk  or  valve  EE.  This  is  the  ufual  fituation  of 
things. 

Now  fuppofe  a void  formed  in  the  barrel  by  drawing  up  the 
pifton  ■,  the  elafticiry  of  the  air  in  the  receiver,  in  the  pipe  NM, 
and  in  the  paftage  XV,  will  prefs  oh  the  great  furface  of  the 
valve  expofed  through  the  grating,  will  raife  it,  and  the  pump 
will  perform  precifely  as  Mr.  Smeaton’s  does.  But  fuppofe 
the  rarefadtion  to  have  been  fo  long  continued,  that  the  air  is 
no  longer  able  to  raife  the  valve ; this  will  be  feen  by  the  mer- 
cury rifing  no  more  in  the  pump-gage.  When  this  is  perceived, 
the  operator  muft  prefs  with  his  fqot  on  the  end  R of  the  lever 
RQ.  This  draws  down  the  pin  KL,  and  with  it  the  whole 
hollow  plug  with  its  grated  top.  And  thus,  inftead  of  railing  the 
valve  from  its  plate,  the  plate  is  here  drawn  down  from  the  valve. 
The  air  now  gets  in  without  any  obftrudtion  whatever,  and  the 
rarefaftion  proceeds  as  long  as  the  pifton  rifes.  When  it  is  at 
the  top  of  the  barrel,  the  operator  takes  his  foot  from  the  lever, 
and  the  fpring  prelfes  up  the  plug  again  and  (huts  the  valve. 
Tfte  pifton  rod  pafles  through  a collar  of  leather,  as  in  Mr. 
Smeaton’s  pump,  and  the  air  is  finally  difeharged  through  an 
outward  valve  in  the  top  of  the  barrel.  Thefe  parts  have, 
nothing  peculiar  in  them. 

This  is  an  ingenious  contrivance,  fimilar  to  what  was 
adapted  by  Guericke  himfelf;  and  we  have  no  doubt  of  thefe... 
pumps  performing  extremely  well  if  carefully  made : and  it 
feems  not  difficult  to  keep  the  plug  perfedtly  air-tight  by  fup- 
plying  plenty  of  oil  to  the  leathers.  We  cannot  fay,  however, 
with  precifion  what  may  be  expedted  from  it,  as  no  account  has 
been  given  of  its  efFedts  tefides  what  Mr.  Cavallo  publilhed  in 
the  Philofophical  TranfaCtions  1783,  where  he  only  fays,  that 
when  it  had  been  long  ufed,  it  had,  in  the  courfe  of  fome  ex- 
periments, rarefied  6c. o times.  ' . 

Aiming  dill  at  the  removing  the  obftruftions  to  the  entry'  of 
the  air  from  the  receiver  into  the  barrels,  Mr.  Prince,  an  Ame- 
rican, has  conftrudted  a pump  in  which  there  is  no  valve  or 
cock  whatever  between  them.  In  this  pump  the  pifton  rod  paftes 
through  a collar  of  leathers,  and  the  air  is  finally  difeharged 
through  a valve,  as  in  the  two  laft.  But  we  are  chiefly  to  at- 
tend, in  this  place,  to  the  communication  between  the  barrel 
and  the  receiver.  The  barrel  widens  below  into  a fort  of  cit- 
tern ABCD  (tig.  27.),  communicating  with  the  receiver  by 
the  pipe  EF.  As  foon,  therefore,  as  tne  pifton  gets  into  this 
wider  part,  where  there  is  a. vacancy  all  round  it,  the  air  of  the 
receiver  expands  freely  through  thepalTarje  FEE  into  the  bar- 
rel, in  which  the  delcent  of  tne  pifton  had  made  a void.  When 
the  pifton  is  again  drawn  up,  as  loon  as  it  gets  into  the  cylindric 
part  of  the  barrel,  which  it  exadtly  fills,"  it  carries  up  the  air 
before  it,  and  expels  it  by  the  top  valve  j and,  that  this  may  be 
done  more  completely,  this  valve  opens  into  a fecond  barrel  or 
air-pump  whofe  pifton  is  rifing  at  the  fame  time,  and  there- 
fore the  valve  of  communication  (which  is  ths  dilcharging 
3 ^ 
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valve  ol  the  primary  pump)  opens  with  the  fame  facility  as 
Mi.  Smeaton’s  pillon  valve.  'While  the  piiton  is  rifing,  the 
air  in  the  receiver  expands  into  the  barrel ; and  when  the 
pitton  defceftds,  the  air  in  the  barrel  again  collapfes  till  the 
piiton  gets  again  into  the  ciftern  ; when  the  air  paffes  out,  and 
tills  the  evacuated  barrel,  to  be  expelled  by  the  piiton  as  before. 

No  dill  in  fit  account  has  as  yet  been  given  of  the  performance 
of  tin's  pump  j we  only  learn  that  great  inconveniences  were 
experienced  from  the  ofcillations  of  the  mercury  in  the  gage. 
As  foon  as  the  piflon  comes  into  the  ciftern,  the  air  from  the 
receiver  immediately  rallies  into  the  barrel,  and  the  mercury 
Aioots^up  in  the  gage,  and  gets  into  a ftate  of  ofcillation.  The 
fubfequent  rife  of  the  pitton  will  frequently  keep  time  with 
the  feeond  ofcillation,  and  increafe  it.  The  defeent  of  the 
piiton  produces  a downward  ofcillation,  by  allowing  the  air 
below  it  to  collapfe  ; and,  by  improperly  timing  the  ttrokes, 
this  ofcillation  becomes  fo  great  as  to  make  the  mercury  enter 
the  pump.  To.  prevent  this,  and  a greater  irregularity  of 
working  as  a coudenfer,  valves  were  put  in  the  piiton  ; but 
as  tbefe  require  force  to  open  them,  the  addition  feemed 
rather  to  increafe  the  evil,  by  rendering  the  ofcillations 
more  (imultaneous  with  the  ordinary  rate  of  working.  If  this 
could  be  got  over,  the  conftrufition  feems  very  promiiing. 

It  appears,  however,  of  very  difficult  execution.  It  has 
many  long,  {lender,  and  crooked  paflages,  which  muft  be 
drilled  through  broad  plates  of  hrafs,  fome  of  them  appearing 
fcarcely  practicable.  It  is  rare  to  find  plates  and  other  pieces 
of  brafs  without  air-holes,  which  it  would  be  very  difficult 
to  find  out  and  to  clofe ; ar.d  it  muft  he  very  difficult  to  clear 
it  of  obftriufjions  j fo  that  it  appears  rather  a fuggeftion  of 
theory  than  a thing  warranted  by  its  aCtual  performance. 

Mr.  Lavoifier,  or  fome  of  the  naruralifts  who  were  occupied 
in  concert  with  him  in  the  inveftigation  of  the  different  fpecies 
of  gas  which  are  difengaged  from  bodies  in  the  courfe  of  che- 
mical operations,  has  contrived  an  air-pump  which  has  great 
appearance  of  fimplicity,  and,  being  very  different  from  all 
others,  deferves  to  be  taken  notice  of. 

It  confifts  of  two  barrels/,  m,  fig.  7.3.  with  foil’d  piftons 
1 1-.  The  pump-plate  a b is  pierced  at  its  centre  c with  a hole 
which  branches  towards  each  of  the  barrels,  as  reprefehted  by 
ni,  c e.  Between  the'  plate  and  the  barrels  Hides  another 
plate  hi,  pierced  in  the  middle  with  a branched  hole  f d g, 
and  near  the  ends  with  two  holes  h h,  i i,  which  go  from  its 
underfide  to  the  ends.  The  holes  in  thefe  two  plates  are  fo 
adjufled,  that  when  the  plate  h i is  drawn  fo  far  towards  h that 
the  hole  i comes  within  the  barrel  m,  the  branch  cl f of  tlie 
hole  in  the  middle  plate  coincides  with  the  branch  c d of  the 
upper  plate,  and  the  holes  e,  g , are  ffuit.  Thus  a communi- 
cation is  eftablifhed  between  the  barrel  / and  the  receiver  on 
the  pump-plate,  and  between  the  barrel  m and  the  external  air. 
In  this  fituation  the  barrel  / will  exhaull,  and  in  will  dif- 
c!\arge.  When  the  piflon  of  / is  at  its  mouth,  and  that  of  in 
touches  its  bottom,  the  Aiding  plate  is  fiiifted  over  to  the 
other  fide,  fo  that  m communicates  with  the  receiver  through 
the  paffage  gel,  ec,  and  / communicates  with  the  air  by  the 
paffages  h />. 

It  is  evident  that  this  Aiding  plate  performs  the  office  of 
four  cocks  in  a very  beautiful  and  Ample  manner,  and  that  if 
the  piflons  apply  clofe  to  the  ends  of  the  barrels,  fo  as  to  expel 
the  whole  air,  the  pump  will  be  perfect.  It  works,  indeed, 
again!!  the  whole  preffure  of  the  external  air.  But  tin’s  may 
be  avoided  by  putting  valves  on  the  holes  h,  i ; and  thefe  can 
do  no  harm,  becaufe  the  air  remaining  in  them  never  gets  hack 
into  the  barrel  till  the  pillon  he  at  the  further  end,  and  the 
exhauftion  of  that  flroke  completed.  But  the  bell  woikmcn 
of  London  think  that  it  w ill  he  incomparably  more  difficult  to 
execute  this  cock  (for  it  is  a cock  of  an  unufual  form)  in  fucli 


a manner  that  It  (hall  be  air-tight  and  yet  move  with  tolerable 
cafe,  and  that  it  is  much  more  liable  to  wearing  loofe  than 
common  cocks.  No  accurate  accounts  have  been  received  of 
its  performance.  It  muft  he  acknowledged  to  he  ingenious, 
and  it  may  lugged  to  an  intelligent  artill  a method  of  combin- 
ing common  conical  cocks  upon  one  axis  fo  as  to  anfwer  the 
fame  purpofea  much  more  effectually. ; for  which  rcafon  we 
have  inferted  it  here. 

The  laft  improvement  which  we  Airtll  mention  is  that  pub- 
lifhed  by  Mr.  Cuthbertfon,  piulofophical  inftrument-maker  in 
Amfterdam.  His  pump  hus  given  fuch  evidences  of  its  perfec- 
tion, that  we  can  hardly  expect  or  wifh  for  any  thing  more 
complete.  But  we  muft  be  allowed  to  obferve,  beforehand, 
that  the  fame  conftru£tion  w’as  invented,  and  in  part  executed, 
before  the  end  of  1779,  by  Ur.  Daniel  Rutherford,  now  pro- 
feATor  of  botany  in  the  univerfity  of  Edinburgh,  who  was  at 
that  time  engaged  in  experiments  on  the  production  of  air 
during  the  combultion  of  bodies  in  contact,  with  nitre,  and 
who  wras  vallly  defirous  of  procuring  a more  complete  abftrac- 
tion  of  pure  aerial  matter  than  could  be  effected  by  Mr.  Smea- 
ton’s pump.  The  compiler  of  this  article  had  then  an  oppor- 
tunity of  perilling  the  Doctor's  differtation  on  this  fuhjeCt, 
which  was  read  in  the  Philofopliical  Society  of  Edinburgh. 
In  this  diftertation  the  dofitor  appears  fully  apprifed  of  the  ex- 
iltence  of  pure  vital  air  in  the  nitrous  acid  as  its  chief  inore- 
dient,  and  as  the  caufe  of  its  moll  remarkable  phenomena,  and 
to  want  hut  a Hep  to  the  difeoveries  which  have  ennobled  the 
name  of  Mr.  Lavoifier.  He  was  particularly  anxious  to  ob- 
tain apart  this  diftinguifhing  ingredient  in  its  compofition,  and, 
for  this  purpofe,  to  abftraCl  completely  from  the  veil'd  in  which 
he  fubje&ed  it  to  examination,  every  particle  of  elaftic  matter. 
The  writer  of  this  article  propofed  to  him  to  cover  the  bottom 
of  Mr.  Smeaton’s  pillon  with  feme  clammy  matter,  which 
Aiould  take  hold  of  the  bottom  valve,  and  Jlart  it  when  the 
piiton  was  drawn  up.  A few  days  after,  the  DoCtor  fhowed 
him  a drawing  of  a pump,  having  a conical  metal  valve,  in  the 
bottom,  furnilhed  with  a long  fiender  wire,  Aiding  in  the  infide 
of  the  pilton-rod  with  a gentle  friction,  fuffieient  for  lifting  the 
valve,  and  fecured  againft  all  chance  of  •failure  by  a fpring  a-top, 
which  took  hold  of  a notch  in  the  infide  of  the  pilton-rod  about 
a quarter  of  an  inch  from  the  lower  end,  fo  as  certainly  to  lift 
the  valve  during  the  laft  quarter  of  an  inch  of  the  piiton’s  mo- 
tion. Being  an  excellent  mechanic,  he  had  executed  a valve 
on  this  principle,  and  was  fully  fatisfied  with  its  performance. 
But  having  already  confirmed  his  doCtrines  refpeCting  the. ni- 
trous acid  by  incontrovertible  experiments,  his  wifties  to  im- 
prove the  air  pump  loft  their  incitement,  and  he  thought  no 
more  of  it  ; and  not  long  after  this,  the  ardour  of  the  philo- 
fophers  of  the  Teylerian  Society  at  Haerlem  and  Amfterdam 
excited  the  efforts  of  Mr.  Cuthbertfon,  their  inllrument-maker, 
to  the  fame  purpofe,  and  produced  the  molt  perfeCt  air-pump 
that  has  yet  appeared.  We  (hall  give  a defeription  of  it,  and 
ail  account  of  its  performance,  in  the  inventor’s  own  words. 

Cu  1 hbkrtson’s  Air-Pump. 

In  pi.  13.  is  a perfpeCtive  view  of  this  pump,  with  Its  two 
principal  gages  ferewed  into  their  places.  Thefe  need  not  be 
ufed  together,  except  in  cafes  where  the  utmoft  exadtnefs  is  re- 
quired. I11  common  expeiiments  one  of  them  is  removed,  and 
a ltop-fcrew  put  in  its  plUce.  When  the  pear-gage  is  ufed,  a 
fmall  round  platfi,  on  which  the  receiver  may  ftar.d,  muft  be 
firlt  ferewed  into  the  hole  at  A ; hut  this  hole  is  Hopped' on 
other  occafions  with  a ferew.  When  all  the  three  gages  ar-e 
ufed,  and  the  receiver  is  exhausted,  the  Hop  ferew  B,  at  the 
bottom  ot  the  pump,  muft  be  un ferewed,  to  admit  the  air  into 
the  receiver  ; but  when  they  are  not  all  ufed,  cither  of  the 
other  ltop-fcrcws  will  anfwer  this  purpofe. 
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A crofs-bar  for  preventing  tbe  barrels  from  being  ffaken  by  clole  to  its  bottom.  The  pifton  is  now  ftnit,  and  therefore  the 
working  the  pump  or  by  any  accident,  is  rep  relented  by  the  ‘whole  is  drawn  up  by  the  rack-work,  driving  the  air  betoie  it 
dotted  lines.  It  is  confined  iit  its  place,  and  kept  olofe  down  through  the  hole  a a , into  the  oil  veiled  at  P,,  and  out  into  the 
<,n  the  barrels  by  two  tlips  of  wood  NN,  which  mult  be  drawn  room  by  the  tube  T.  The  pifton  will  then  be  at  the  top  of  the 
out,  as  well  is  the  1'crews  OO,  when  the  pump  is  to  be  taken  barrel  at  a,  and  the  wire  gg  will  Hand  nearly  as  represented  in 
afunder.  • the  figure  juft  railed  from  the  hole  L,  and  prevented  from  rifing 

Plate  14.  is  a fe&ion  of  all  the  working  parts  of  the  pump,  higher  by  the  nut  O.  During  this  motion  the  air  will  expand 
except  the  wheel  and  rack,  in  which  there  is  nothing  uncom-  in  the  receiver,  and  come  along  the  bent  tube  m into  the  barrel. 
,oont  Thus  the  barrel  will  be  filled  with  air,  which,  as  the  pifton  rifts. 

Fig.  l.isa  feCVion  of  one  of  the  barrels,  with  all  its  internal  will  be  rarefied  in  proportion  as  the  capacity  of  the  receiver, 
pa.ts  j and  fig.  2,3,4,  and  5,  are  different  parts  of  the  pifton,  pipes,  and  barrel  is  to  the  barrel  alone.  When  the  pifton  is 
proportioned  to  the  lize  of  the  barrel*  and  to  one  another.  moved  down  again  by  the  rack  work,  it  will  force  the  conical 

In  fig.  1.  CD  reprefents  the  barrel,  F the  collar  of  leathers,  part  fig.  5.  out  of  the  hollow  part  fig.  4.  as  far  as  the  ffouldeis 
G a hollow  cylindrical  veil'd  to  contain  oil.  R is  alfo  an  oil-vef-  a a.  Fig.  2.  will  reft  on  a a fig.  4,  wni.ch  will  then  he  fo  fir 
fal  to  receive  the  oil  which  is  drawn,  along  with  the  air,  open  as  to  permit  the  air  to  pat's  freely  through  it,  while  at  the 
through  the  hole  a a,  when  the  pifton  is  drawn  upwards;  and,  fame  time  the  end  ofgg  is  forced  againft  the  top  of  the  hole, 
when  this- is  full,  the  oil  is  carried  over  with  the  air,  along  the  and  (huts  it,  in  order  to  prevent  any  air  from  returning  into  the 
tubeT,  into  the  oil-veflel  G.  rcisa  wire  which  is  driven  up-  receiver.  Thus,  the  pifton  moving  downwards  fuffers  the  air 
wards  from  the  hole  a a by  the  paffage  of  the  air  ; and  as  foon  topafsout  between  the  Tides  of  fig.  4.  and  5.  ; and,  when  it  is 
as  this  has  efcaped,  it  falls  down  again  by  its  own  weight,  {huts  up  at  the  bottom  of  the  barrel,  will  have  the  column  of  air  above  it  : 
the  hole,  and  prevents  all  return  of  the  air  into  tl?e  barrel.  At  dd  and.  confequently,  when  drawn  upwards  it  will  ftiut,  and  drive 
are  fixed  two  pieces  of  brafs,  to  keep  the  wire  c c in  a vertical  out  this  air,  and,  by  opening  the  hole  L at  the  fame  time,  will 
direaion,  that  it  may  accurately  ftiut  the  hole.  H is  a cylin-  give  a free  paffage  to  more  air  from  the  receiver.  This  pro- 
drical  wire  or  rod  which  carries  the  pifton  I,  and  is  made  hollow  cefs  being  continued,  the  air  of  the  receiver  will  be  rarefied  as 
to  receive  a long  wire  g g,  which  opens  and  ftiuts  the  hole  L ; and  far  as  its  expartftve  pozver  <wiH permit.  For  in  this  machine  there 
on  the  other  end  of  the"  wire  O is  ferewed  a nut,  which,  by  flop-  are  no  valves  to  be  forced  open  by  the  elafticity  of  the  air  in  the 
ping  in  the  narro-weft  part  of  the  hole,  prevents  the  wire  from  receiver,  which  at  laft  it  is  unable  to  effeft.  1 here  is  therefore 
being  driven  up  too  far.  This  wire  and  ferew  are  more  clearly  nothing  to  prevent  the  air  from  expanding  to  its  utmoft  degree. 
Teen  in  fig.  2.  and  6 ; they  flidein  a collar  of  leather  r r,  fig.  2.  It  may  be  fufpe&ed  here,  that  as  the  air  mult  el'cape  through 
and  5.  in°the  middle  piece  of  the  pifton.  Fig.  4.  and  y.  are  the  the  dil'charging  paffage  ac,  fig.  1.  againft  the  preffftre  of  a 
two  mean  parts  which  compofe  the  pifton,  and  when  the  pieces  column  of  oil  and  the  weight  of  the  wire,  there  will  remain  in 
3.  and  6.  are  added  to  it,  the  whole  is  reprel'ented  by  fig.  2.  this  paffage  a quantity  of  air  of  confiderable  denfity,  which 
Fig.  5.  is  a piece  of  brafs  of  a conical  form,  with  a ftioulder  at  will  expand  again  into  the  barrel  during  the  defeent  of  the  pif- 
the  bottom.  A long  hollow  ferew  is  cut  in  it,  about  | of  its  ton,  and  thus  put  a ftop  to  the  progrefs  of  rarefaftion.  This  is 
length,  and  the  remainder  of  the  hole,  in  which  there  is  no  the  cafe  in  Mr.  Smeaton  s pump,  and  all-which  have  valves  in 
ferew,  is  of  about  the  fame  diameter  with  the  ferewed  part,  the  pifton.  But  it  is  the  peculiar  excellency  of  this  pump,  that 
except  a thin  plate  at  the  end,  which  is  of  a width  exaftly  whatever  be  the  denfity  of  the  air  remaining  in  ac,  the  r.irc- 
equal  to  the  thicknefs  offg g.  That  part  of  the  infide  of  the  faftion  will  ftill  go  on.  It  is  worth  while  to  be  perfe&ty  con- 
conical  brafs  in  which  no  thread  is  cut,  is  filled  with  oiled  lea-  vinced  of  this.  Let  us  fuppole  that  the  S'i  contained  in  ac  is 
thers  with  holes  through  which  g g can  fiide  ftiffly.  There  is  part  of  the  common  air  which  would  fill  the  barrel,  and 

alfo  a male  ferew  with  a hole  in  it,  fitted  to  g g;  ferving  to  that  the  capacity  of  the  barrel  is  equal  fo  that  of  the  receiver 

comprefs  the  leathers  r r.  Im  fig.  4.  aaaa  is  .the  outfide  of  the  and  paffiges,  and  that  the  air  in  the  receiver  and  barrel  is  of  t he 

pifton,  the  infide  of  which  is  turned  fo  as  exactly  to  fit  the  out.-  fame  denfity,  the  pifton  being  at  the  bottom  of  the  barrel  : Lhe 
fide  of  fig.  5.  b h are  round  leathers  about  60  in  number,  c c is  barrel  will  therefore  contain  T‘§5  parts  of  its  natural  quantity, 
a circular  piece  of  brafs  of  the  fize  of  the  leathers,  and  dd  is  a and  the  receiver  Now  let  the  pifton  be  drawn  up.  No 

ferew  ferving  to  comprefs  them.  The  ('crew  at  the  end  of  fig.  3.  air  will  be  difeharged  at  a c , becaufe  it  will  contain  the  whole 

is  made  to  fit  the  ferew  in  fig.  5.  Now  if  fig.  6.  be  puffed  "into  air  which  was  in  the  barrel,  and  which  has  now  collapl'cd  into 
fig.  y,  this  into  fig.  4,  and  fig.  3.  be  (crewed  into  the  end  of  its  ordinary  bulk.  But  this  does  notin  the  lead  hinder  the  air 
fig.  5,  thefc  will  compofe  the  whole  of  the  pifton,  as  rep  refen  ted  of  the  receiver  from  expanding  into  the  ban  el,  and  diffufing  L- 
i;i  fig  2.  H.  in  fig.  1.  reprefents  the  fame  part  as  H in  fig.  2,  felf  equally  between  both.  Each  will  now  contain  T|-0-t,  of 
and  isthat  to  which  the  rack  is  fixed.  If,  therefore,  this  lie  their  ordinary  quantity  when  the  pifton  is  at  the  top,  and  a c will 
drawn  upwards,  it  will  caule  fig.  y.to  (but  dole  into  fig.  4,  and  contain  tou  _as  before,  or  To  §7.  Now  puff  down  the  pifton. 
drive  out  the  air  above  it;  and  when  it  i*  puflted  downward,  it  I be  hole  L is  inftantly  flint,  and  the  air  in  ac  expands  into 
will  open  as  far  as  the  ffoulder  a a will  permit,  and  luftcr  air  to  tbe  barrel,  and  the  barrel  now  contains  net>  the  pi!- 

pafs  through.  AA  fig.  7.  is  the  receiver  plate.  BB  is  a long  ton  bas  reached  the  bottom,  let  it  be  again  drawn  up.  1 here 
fquare  piece  of  brafs,  ferewed  into  the  under  fide  of  the  plate,  will  be  yuVn  di /charged  through  c,  and  the  air  in  the  receiver, 
ti, rough  which  a hole  is  drilled  correfpenfting  to  that  in  the  cen-  will  again  be  equally  diftributed  between  it  and  the  barrel, 

tre  of  the  receiver-plate,  and  with  three  female  (crews  A,  !>,  c.  ....  z\ 

The  rarefaction  of  the  air  in  the  receiver  is  effected  as  fol-  Therefore  the  receiver  will  now  contain \\  hen  the  pifton 

lows:  Suppofe  the  pifton  at  the  bottom  of  the  barrel.  The  1 

infide  of  the  barrel,  from  the  top  of  the  pifton  ton,  contains  reaches  the  bottom,  there  will  be  - -1-  in  the  barrel.  When, 
common  air.  When  the  rod  is  drawn  up,  the  upper  part  of  1000  ^ 

the  pifton  (licks  fall  in  the  barrel  till  the  conical  part  conneCIed  aga‘m  drawn  up  to  the  top,  there  will  be  — * difeharged,  and  the 
^ith  tile  rod  ffuts  the  conical  hole,  and  its  ftioulder  applies  ioc-o 

* "The  pifton  and  barrel  are  1,65  inches  in  diameter,  in  proportion  to  which  the  fcale  is  drawn.  Figures  2,3,4,  5,  are,  however, 
*f  double  fiza. 
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receiver  will  contain 


; and  when  the  pifton  reaches  the  bot- 

1 00  * 


tom,  there  will  be  --. 

ioco 


At  the  next  ftroke  the  receiver  will 


contain  only  -°‘  > See.  Sec. 

1 000 

Thus  it  appears,  that  notwithftanding  the  which  al- 
ways expands  back  again  out  of  the  hole  ac  into  the  barrel, 
the  rarity  of  the  air  in  the  receiver  will  be  doubled  at  every 
flroke.  There  is  therefore  no  need  of  a fubfidiary  air-pump 
at  c,  as  in  the  American  air-pump,  and  in  the  Svvedilh  attempt 
to  improve  Smeaton’s. 

In  ufing  this  air-pump  no  particular  directions  are  neceffary, 
nor  is  any  peculiar  care  neceffary  for  keeping  it  in  order,  ex- 
cept that  the  oil-velfel  Abe  always  kept  about  half  full  of  oil. 
When  the  pump  has  (food  long  without  being  ufed,  it  will  be 
proper  to  draw  a table-fpoonful  of  olive  oil  through  it,  by  pout- 
ing it  into  the  hole  in  the  middle  of  the  receiver-plate  when  the 
pifton  is  at  the  bottom  of  the  barrel.  Then,  by  working  the 
pifton,  the  oil  will  be  drawn  through  all  the  parts  of  the  pump, 
and  the  furplus  will  be  driven  through  the  tube  T into  the  oil- 
veffel  G.  Near  the  top.  of  the  pilton-rod  at  II  there  is  a hole 
which  lets  fome  oil  into  the  infide  of  the  rod,  which  gets  at  the 
collar  of  leathers  r r,  and  keeps  the  wire  g g air  tight. 

When  the  pump  is  ufed  for  condenfation  at  the  fame  time 
that  it  rarefies,  or  feparately,  the  piece  containing  the  bent 
tube  T nmft  be  removed,  and  fig.  8.  put  into  its  place,  and 
fixed  by  its  ferews.  Fig.  8.  as  drawn  in  the  plate,  is  intended 
for  a double-barrelled  pump.  But  for  a fingle  barrel  only  one 
piece  is  ufed,  reprefented  by  baa,  the  double  piece  being  cut 
off  at  the  dotted  line  a a.  In  this  piece  is  a female  ferew  to 
receive  the  end  of  a long  brafs  tube,  to  which  a bladder  (if 
lufficient  for  the  experiment  of  condenfation),  or  a glafs,  pro- 
perly fecured  for  this  purpofe,  muft  be  ferewed.  Then  the  air 
which  is  abftracfted  from  the  receiver  on  the  pump-plate  will  be 
forced  into  the  bladder  or  glafs.  But  if  the  pump  be  double, 
the  apparatus  fig.  8.  is  ufed,  and  the  long  brafs  tube  ferewed 
on  at  c. 

Fig.  9.  and  10.  reprefent  the  two  gages,  which  will  be  fuf- 
fciently  explained  afterwards.  Fig.  9.  is  ferewed  into  cl,  or 
into  the  ferew  at  the  other  end  of  c fig.  7.  and  fig.  to.  into 
the  ferew  ab  fig.  7. 

If  it  be  ufed  as  a fingle  pump,  either  to  rarefy  or  condenfe, 
the  ferew  K,  which  faftens  the  rack  to  the  pifton  rod  H,  muft 
be  taken  out.  Then  turning  the  winch  till  H is  deprelfed  as 
low  as  poffible,  the  machine  will  be  fitted  to  exhauft  as  a fingle 
pump ; and  if  it  be  required  to  condenfe,  the  direftion  in  No.  8. 
muft  be  obferved  with  regard  to  the  tube  T,  and  fig.  8. 

“ I took  (fays  Mr.  Cuthbertfon)  two  barometer- tubes  of  an 
equal  bore  with  that  fixed  to  the  pump.  Thefe  were  filled 
with  mercury  four  times  boiled.  They  were  then  compared, 
and  flood  exactly  at  the  fame  height.  The  mercury  in  one  of 
them  was  boiled  in  it  four  time3  more,  without  making  any 
change  in  their  height ; they  were  therefore  judged  very  per- 
fect. One  of  thefe  was  immerfed  in  the  ciftern  of  the  pump- 
gage,  and  fattened  in  a pofition  parallel  to  it,  and  a Aiding 
fcale  of  one  inch  was  attached  to  it.  This  fcale,  when  the  gage 
is  ufed,  muft  have  its  tipper  e'dge  fet  equal  with  the  furface  of 
the  mercury  in  the  boiled  tube  after  exhauftion,  and  the  differ- 
ence between  the  height  of  the  mercury  in  this  and  in  the  other 
barometer  tube  may  be  obferved  to  the  of  an  inch;  and 
being  clofc  together,  no  error  arifes  from  their  not  being  ex- 
actly vertical,  i!  they  are  only  parallel.  This  gage  will  be  better 
underfiood  by  infpe£Hng  fig.  10. 

‘‘  I afed  a fecond  gage,  which  I ftiall  call  a double  fyphon. 


See  fig.  9.  This  was  alfo  prepared  with  the  utmoft  care.  I had 
a fcale  for  meafuring  the  difference  between  the  height  of  the 
columns  in  the  two  legs.  It  was  an  inch  long,  and  divided  as 
the  former,  and  kept  in  a truly  veitical  pofition,  by  fufpending 
it  from  a point  with  a weight  hung  to  it,  as  reprefented  in 
the  figure.  Upon  comparing  thefe  two  gages,  I always 
found  them  to  indicate  the  fame  degree  of  rarefadtion.  I alfo 
ufed  a pear-gage,  though  the  moll  imperfedl  of  all,  in 
order  to  repeat  the  cuiious  experiments  of  Mr.  Nairne  and 
others.” 

When  experiments  require  the  utmoft  rarefying  power  of 
the  pump,  the  receiver  nutft  not  be  placed  on  leather,  either 
oiled  or  i’oaked  in  water,  as  is  ufually  done.  The  pump-plate 
and  the  edge  of  the- receiver  muft  be  ground  very  flat  and  true, 
and  tin’s  with  very  fine  emery,  that  no  roughnefs  may  remain. 
The  plate  of  the  pump  muft  then  be  wiped  very  clean  and  very 
dryrand  the  receiver  rubbed  witha  warmcloth  till  it  become  elec- 
trical. The  receiver  being  now  fet  on  the  plate,  hog’s  lard, 
either  alone,  or  mixed  with  a little  oil  which  has  been  cleared 
of  water  by  boiling,  muft  be  fmeared  round  its  outfide  edge. 
In  this  condition  the  pump  will  rarefy  its  utmoft,  and  what  (till 
remains  in  the  receiver  will  be  permanent  air.  Or  a little  of 
tin’s  compofition  may  be  thinly  fmeared  on  the  pump-plate  $ 
this  will  prevent  all  rifle  qf  fcratching  it  with  the  edge  of  the 
receiver.  Leather  of  very  uniform  thicknefs,  long  dried  be- 
fore a fire,  and  well  foaked  in  this  compofition,  which  muft 
be  cleared  of  all  water  by  the  firft  boiling,  will  anfwer  very 
well,  and  is  expeditious,  when  receivers  are  to  be  frequently 
fhifted.  Other  leathers  fhould  be  at  hand  foaked  in  a compo- 
fition containing  a little  rofin.  This  gives  it  a clamminefs 
which  renders  it  impermeable  to  air,  and  is  very  proper  at  all 
joints  of  the  pump,  and  all  apparatus  for  pneumatic  experi- 
ments. As  it  is  impoffible  to  render  the  pear-gage  as  dry  as 
other  parrs  of  the  apparatus,  there  will  be  generally  fome  vari- 
ation between  this  and  the  other  gages. 

When  it  is  only  intended  to  fhow  the  utmoft  power  of  the 
pump,  without  intending  to  afeertain  the  quality  of  the  refi- 
diium,  the  receiver  may  be  fet  on  wet  leather.  If,  in  this  con- 
dition, the  air  be  rarefied  as  far  as  poffible,  the  fyphon  and  ba- 
rometer gage  will  indicate  a ltfs  degree  of  rarefadlion  than  in. 
the  former  experiments.  But  when  the  air  is  let  in  again,  the 
pear-gage  will  point  out  a rarefadlion  fome  thoufands  of  times- 
greater  than  it  did  before.  If  the  true  quality  of  permanent 
air  after  exhauftion  be  requirtd,  the  pear-gage  will  be  nearefb 
the  truth  : for, -when  the  air  is  rarefied  to  a certain  degree,  the 
rnoiftened  leather  emits  an  expanfible  fluid,  which,  filling  the 
receiver,  forces  out  the  permanent  air ; and  the  two  firft  gages 
indicate  a degree  of  exhauftion  which  relates  to  the  whole  elaf- 
tic  matter  remaining  in  the  receiver,  to’z.  to  the  expanfible 
fluid  together  wit-h  the  permanent  air  ; wherears  the  pear-gage 
points  out  the  degree  of  exhauftion,  with  relation  to  the  per- 
manent air  alone,  which  remains  in  the  receiver;  for,  by  the 
preffure  of  the  air  admitted  into  the  receiver,  the  elaftic  vapour 
is  reduced  to  its  former  bulk,  which  is  imperceptible. 

Many  bodies  emit  this  elaftic  fluid  when  the  preffure  of  the 
air  is  much  diminiftied  ; a piece  of  leather,  in  its  ordinary  damp 
(late,  about  an  inch  [quare,  or  a bit  of  green  or  dry  wood, 
will  fupply  this  for  a great  while. 

When  fuch  fluids  have  been  generated  in  any  experiments, 
the  pump  muft  be  carefully  cleared  of  them  ; for  they  remain 
not  only  in  the  receiver,  but  in  the  barrels  and  patl’ages,  and 
will  again  expand  when  the  exhauftion  has  been  carried  far. 

The  beft  method  of  clearing  the  pump  is  to  take  a very  large 
receiver,  and  to  ufe  tvery  precaution  to  exhauft  it  as  far  as 
poffible.  Then  the  expanfible  matter  lurking  in  the  barrels* 
and  paffes  will  be  diffufed  through  the  receiver  alfo,  or  will 
be  carried  off  along  with  its  air.  It  will  be  as  much  ram 
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than  it  was  before,  as  the  aggregate  capacity  of  the  receiver 
barrels  and  pafl'es  is  larger  than  that  of  the  two  lad. 

The  performance  of  the  pump  may  be  judged  of  from  the 
four  following  experiments. 

The  two  gages  being  ferewed  into  their  places,  and  the  hole 
in  the  receiver-plate  fhut  up,  the  pump  was  made  to  exhauff 
as  far  as  it  could.  The  mercury  in  the  legs  of  the  fyphon 
was  only  of  an  inch  out  of  the  level,  and  that  in  the  boiled 
barometer-tube  of  an  inch  higher  than  in  the  one  ferewed 
to  the  pump.  A llandard  barometer  then  ftood  at  30  inches, 
and  therefore  the  pump  rarefied  the  permanent  air  12CO  times. 
This  is  twice  as  much  as  Mr.  Nairne  found  Mr.  Smeaton’s  do 
in  its  belt  fiate.  Mr.  Cavallo  feems  difpofed  to  give  a favour- 
able (while  we  mull  fuppofe  it  a juft)  account  of  Haas  and 
Hurter's  pump,  and  it  appears  never  to  have  exceeeded  600 
times.  Mr.  Cuthbertfon  has  often  found  the  mercury  within 
of  an  inch  of  the  level  in  the  fyphon-gage,  indicating  a 
ra  refaction  of  3000. 

To  one  end  of  a glafs  tube,  2 inches  diameter  and  30  inches 
long,  was  fitted  a brafs  cap  and  collar  of  leather,  through  which 
a wire  was  inferted,  reaching  about  two  inches  within  the 
tube.  This  was  connected  with  the  conduftor  of  an  eleftric 
machine.  The  other  end  was  ground  flat  and  fet  on  the  pump 
plate.  When  the  gages  indicated  a rarefaftion  of  300,  the 
light  became  fteady  and  uniform,  of  a pale  colour,  though  a 
little  tinged  with  purple  ; at  600  the  light  was  of  a pale  dufley 
white;  when  1200  it  difappeared  in  the  middle  of  the  tube, 
and  the  tube  conduced  lo  well  that  the  prime  conductor  only 
gave  fparks  fo  faint  and  ftiort  as  to  be  fcarcely  perceptible. 
After  taking  off  the  tube,  and  making  it  as  dry  as  polfible, 
it  was  again  connected  with  the  conduftor,  which  was  giving 
fparks  two  inches  long.  When  the  air  in  it  was  rarefied  ten 
times,  the  fparks  were  of  the  fame  length.  Sometimes  a pen- 
cil of  light  darted  along  the  tube.  When  the  rarefaction  was 
20,  the  fpark  did  not  exceed  an  inch,  and  light  ftreamed 
the  whole  length  of  the  tube.  When  the  rarefaftion  was 
30,  the  fparks  were  half  an  inch,  and  the  light  rulhed 
along  the  tube  iu  great  dreams.  When  the  rarefaftion  was 
100,  the  fparks  were  about  j long,  and  the  light  filled  the 
tube  in  an  uninterrupted  body.  When  300,  the  appearances 
were  as  before.  When  600,  the  fparks  were  T^,  and  the  light 
was  of  a faint  white  colour  in  the  middle,  but  tinged  with 
purple  toward  the  ends.  When  1200,  the  light  was  hardly 
perceptible  in  the  middle,  and  was  much  fainter  at  the  ends 
than  before,  but  dill  ruddy.  When  1400,  which  was  the 
mod  the  pump  could  produce,  fix  inches  of  the  middle  of  the 
tube  were  quite  dark,  and  the  ends  free  of  any  tinge  of  red, 
and  the  fparks  did  not  exceed  *-0  of  an  inch. 

We  truft  that  our  readers  will  not  he  difpleafed  with  the 
preceding  hidory  of  the  air-pump.  The  occafional  informa- 
tion which  it  gives  will  be  of  great  life  to  every  perfon  much 
engaged  in  pneumatic  experiments,  aud  help  him. in  the  con- 
trivance and  condniClion  of  the  neceffary  apparatus. 

We  may  be  indulged  in  one  remark,  that  although  this  noble 
inftrument  originated  in  Germany,  all  its  improvements  were 
made  in  this  kingdom.  Both  the  mechanical  and  pneiimatical 
principles  of  Mr.  Boyle’s  condruClion  were  extremely  different 
from  the  German,  and,  in  refpeft  of  expedition  and  coriveni- 
ency,  much  fuperior.  The  double  barrel  and  gage  by  Hawkef- 
bee  were  capital  improvements,  and  on  principle  ; and  Mr. 
Smeaton’s  method  of  making  the  pidon  work  in  rarefied  air 
nude  a complete  change  in  the  whole  procefs. 

Aided  by  this  machine,  wc  can  make  experiments  eftablifh- 
*ng  and  illullrating  the  gravity  and  elafticity  of  the  air  in  a 
nuich  more  perfpiouous  manner  than  could  be  done  by  the 
spontaneous  phenomena  of  nature. 
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It  allows  us  in  the  firft  place  to  fhow  the  materiality  of  air  in 
a very  diftinft  manner.  Bodies  cannot  move  about  in  the  at- 
mofpherc  without  difplacing  it.  This  requires  force  ; and  the 
refinance  of  the  air  always  diminifhes  the  velocity  of  bodies 
moving  in  it.  A heavy  body  therefore  has  the  velocity  of  its 
fall  diminifhed;  and  if  the  quantity  of  air  difplaced  be  very 
great,  the  diminution  will  be  very  confiderable.  This  is  the 
reafon  why  light  bodies,  fuch  as  feathers,  fall  very  {lowly. 
Their  moving  force  is  very  fmall,  and  can  therefore  difplacc 
a great  quantity  of  air  only  with  a very  fmall  velocity.  But  if 
the  fame  body  be  dropped  in  vacuo,  when  there  is  no  air  to 
be  difplaced,  it  falls  with  the  whole  velocity  competent  to  its 
gravity.  Fig.  29.  Plate  9.  reprefents  an  apparatus  by  which 
a guinea  and  a downy  feather  are  dropped  at  the  fame  inftant, 
by  opening  the  forceps  which  holds  them  by  means  of  the  flip- 
wire  in.  the  top  of  the  receiver.  If  this  be  done  after  the  air  has 
been  pumped  out,  the  guinea  and  the  feather  will  be  obferved 
to  reach  the  bottom  at  the  fame  inftant. 

Fig.  30.  reprefents  another  apparatus  for  (howing  the  fame 
thing.  It  oonfifts  6f  two  fets  of  brafs  vanes  put  in  feparatc 
axles,  in  the  manner  of  windmill  fails.  One  fet  has  their  edges 
placed  in  the  direction  of  their  whirling  motion,  that  is,  in  a 
plane  to  which  the  axis  is  perpendicular.  The  planes  of  the 
other  fet  pafs  through  the  axis,  and  they  are  therefore  trimmed 
fo  as  direftly  to  front  the  air  through  which  they  move.  Two 
1'prings  aft  upon  pins  projecting  from  the  axis ; and  their 
ftrength  or  tenfions  are  fo  adjufted,  that  when  they  are  difen- 
gaged  in  vacuo,  the  two  fets  continue  in  motion  equally  long.  If 
they  are  cilfengaged  in  the  air,  the  vanes  which  beat  the  air  with 
their  planes  will  ftop  long  before  thofe  which  cut  it  edgewife. 

We  can  now  abdraft  the  air  almoft  completely  from  a dry 
veflel,  fo  as  to  know  the  precife  weight  of  the  air  which  filled 
it.  The  firft  experiment  we  have  of  this  kind,  done  with  ac- 
curacy, is  that  of  Dr.  Hocke,  Feb.  10.  1664,  when  he  found 
1 1 4 pints  of  air  to  weigh  9 j 5 grains.  One  pint  of  water  was  8 
ounces.  This  gives  for  the  fpecific  gravity  of  air  -g-  *,  nearly. 

Since  we  are  thus  immerfed  in  a gravitating  fluid,  it  follows, 
that  every  body  preponderates  only  with  the  excefs  of  its  own 
weight  above  that  of  the  air  which  it  difplaces  ; for  every  body 
lofes  by  this  immerfion  the  weight  of  the  difplaced  air.  A 
cubic  foot  lofes  about  521  grains  in  frofty  weather.  We  fee 
balloons  even  rife  in  the  air,  as  a piece  of  cork  rites  in  wa- 
ter. A mafs  of  water  which  really  contains  8^0  pounds  will 
load  the  fcale  of  a balance  with  849  only,  and  will  be  balanced 
by  about  849!-  pounds  of  brafs.  This  is  evinced  by  a very 
pretty  experiment,  reprefented  in  PI.  9.  fig.  31.  A fmall  beam 
is  fufpended  within  a receiver.  To  one  end  of  the  beam  is  ap- 
pended a thin  glafs  or  copper  ball,  clofe  in  every  part.  This  is 
balanced  by  a fmall  piece  of  lead  hung  on  the  other  arm.  As 
the  air  is  pumped  out  of  the  receiver,  the  ball  will  gradually 
preponderate,  and  will  regain  its  equilibrium  when  the  air  is 
re-admitted. 

Some  naturalifts  have  propofed,  and  aftually  ufed,  a large 
globe  of  light  make,  fufpended  at  a beam,  for  a barometer.  If 
its  capacity  is  a cubic  foot,  1 grains  will  indicate  the  fame 
change  that  is  indicated  by  T'7  of  an  inch  ofan  ordinary  barome- 
ter. But  a veflel  of  this  fize  will  load  a balance  too  much  to 
leave  it  fufficiently  fentible  to  fmall  changes  of  denfity.  Befides, 
it  is  aft'edled  by  heat  and  cold,  and  would  require  a very  trou- 
blefome  equation  to  correct  their  effects. 

It  may  perhaps  be  worth  while  to  attend  to  this  in  buying 
and  felling  precious  commodities;  fuch  as  pearls, diamonds,  filk, 
and  fome  drugs.  As  they  are  generally  fold  by  brafs  or  leaden 
weights,  the  buyer  will  have  tome  advantage  when  the  air  is 
heavy  and  the  barometer  high.  On  the  other  hajul,  he  will  have 
the  advantage  in  buying  gold  and  mercury  when  the  air  is  light. 
It  is  needlels  to  confine  this  obfervation  to  precious  commodi- 
3 0. 
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ties,  for  the  advantage  is  the  fame  in  all  in  proportion  to  their 

levity. 

Ihere  is  a cafe  in  which  this  obfervation  is  of  confequence 
to  the  philofopher : we  mean  the  meafuring  of  time  by  pendu- 
lums, As  the  accelerating  force  on  a pendulum  is  not  its  whole 
weight,  but  the  excefs  of  its  weight  over  that  of  the  difplaeed 
air,  it  follows  that  a pendulum  will  vibrate  more  (lowly  in  the 
air  than  in  vacuo.  A pendulum  compofed  of  lead,  iron,  and 
brafs,  may  be  about  84C0  times  heavier  than  the  air  which  it 
difplaces  when  the  barometer  is  at  30  inches  and  the  thermo- 
meter at  3 20,  and  the  accelerating  force  will  be  diminifhed  about 
Taictr-  This  will  canfe  a fecond  pendulum  to  make  about  five 
vibrations  let's  in  a day  than  it  would  do  in  vann.  In  order 
therefore  to  deduce  the  accelerative  poweb  of  gravity  from  the 
length  of  a pendulum  vibrating  in  the  air,  we  muff  make  an 
allowance  of  o",  17,  or  of  a fecond,  per  day  for  every  inch 
that  the  barometer  Hands  lower  than  30  inches.  But  we  mult 
alio  note'the  temperature  of  the  air;  becaufe  when  the  air  is 
warm  it  is  lei's  den fe  when  fupporting  by  its  eladicity  the  fame 
weight  of  atmofphere,  and  we  mult  know  how  much  its  derpity 
is  diminifhed  by  an  increafe  of  temperature.  The  correction 
is  (till  more  complicated;  for  the  change  of  denfity  attests  the 
rcfiltance  of  the  air,  and  this  affeCts  the  time  of  the  vibration, 
and  this  by  a law  that  is  not  yet  well  afcertainad.  As  far  as 
we  can  determine  from  any  experiments  that  have  been  made, 
it  appears  that  the  change  arifing  from  the  altered  rcfiltance 
takes  oft  about  \ of  the  change  produced  by  the  altered  denfity, 
and  that  a fecond  pendulum  makes  but  three  vibrations  a day 
more  in  vacuo  than  in  the  open  air.  This  is  a very  unexpected 
relult  ; but  it  mult  be  owned  that  the  experiments  have  neither 
been  numerous  nor  very  nicely  made. 

The  air-pump  alfo  allows  us  to  (how  the  effeCts  of  the  air’s 
prelture  in  a great  number  of  amufing  and  inltru&ive  pheno- 
mena. , 

When  the  air  is  abfiraCted  from  the  receiver,  it  is  ftrongly 
prelied  to  the  pump-plate  by  the  incumbent  atmofphere,  and 
it  lupports  this  great  prelTure  in  confequence  of  its  circular 
iorm.  Being  equally  comprefied  on  all  fides,  there  is  no  place 
where  it  fhould  give  wa y rather  than  another  ; but  if  it  be  thin, 
and  trot  very  round,  which  is  fometimes  the  cafe,  it  will  be 
crufhed  to  pieces.  If  we  take  a fquare  thin  phial,  and  apply  an 
exhauliing  fyringe  to  its  mouth,  it  will' not  fail  being  crulhed. 

As  the  operation  of  pumping  is  fomething  like  fucking, 
many  of  thefe  phenomena  are  in  common  difeourfe  aferibed  to 
fudtion,  a word  much  abuled  ; and  this  abufe  mifleads  the  mind 
exceedingly  in  its  contemplation  of  natural  phenomena.  No- 
thing is  more  ufual  than  to  (peak  of  the  fuCHon  of  a fyringe, 
the  luCtion  and  draught  of  a chimney,  &c.  The  following  ex- 
periment puts  the  true  caule  of  the  lirong  adhefion  of  the  re- 
ceiver beyond  a doubt. 

PLace  a (mail  receiver  or  cupping-glafs  on  the  pump-plate 
withoutcovering  the  central  hole,  as  reprefented  inPl.  10.  fig .32. 
and  cover  it  with  a larger  receiver.  Exhaull  the  air  from  it  ; 
then  admit  it  as  fuddenly  as  poffible.  The  outer  receiver,  which 
after  the  rarefaCIion  adhered  firongly  to  the  plate,  is  now  loofe, 
and  the  cupping-glafs  will  be  found  (licking  fall  to  it.  While 
the' rarefaction  was  going  on,  the  air  in  the  fmall  receiver  alfo 
expanded,  el'caped  from  it,  and  was  abllraCled  by  the  pump. 
When  the  external  air  was  fuddenly  admitted,  it  prelfed  on  the 
(mall  receiver,  and  forced  it  down  to  the  plate,  and  thus  (hut 
up  all  entry.  The  fmall  receiver  mud  now  adhere  ; and  there 
can  be  no  luClion,  for  the  pipe  of  the  pump  was  on  the  outfidc 
of  the  cupping-glafs. 

This  experiment  fometimes  docs  not  fucceed,  becaufe  the  air 
fometimes  finds  apafiage  under  the  brim  of  the  cupping-glafs. 
But  if  the  cupping-glafs  be  prelfed  down  by  the  hand  on  the 
greafy  leather  or  plate,  every  thing  will  he  made  fmooth,  and 


the  glafs  will  be  fo  little  raifed  by  the  expanfion  of  its  air  during 
the  pumping,  that  it  will  indantly  clap  clofe  when  the  air  is  re- 
admitted. 

In  like  manner,  if  a thin  fquare  phial  be  furnifhed  with  a 
valve,  opening  from  within,  but  /hutting  when  prelled  from  with- 
out, and  if  this  phial  be  put  under  a receiver,  and  the  air  beab- 
d rafted  from  the  receiver,  the  air  in  the  phial  will  expand  dur- 
ing the  rarefaCtion,  will  efcape  through  the  valve,  and  be  at 
lall  in  a very  rarefied  (late  within  the  phial.  If  the  air  be  now 
admitted  into  the  receiver,  it  will  prefs  on  the  fiat  fides  of  the 
included  phial  and  crulh  it  to  pieces.  See  fig.  33. 

If  a piece  of  wet  ox  bladder  be  laid  over  the  top  of  a receiver 
whofeorifi.ee  is  about  four  inches  wide,  and  the  air  beexhaulled 
from  within  it,  the  incumbent  atmofphere  will  prefs  down  the 
bladder  into  a hollow  form,  and  then  burll  it  inward  with  a 
prodigious  noife.  See  fig.  34.  Or  if  a piece  of  thin  fiat  glafs 
be  laid  over  the  receiver,  with  an  oiled  leather  between  them  to 
mg,ke  the  junClure  air-tight,  the  glafs  will  be  broken  down- 
wards. This  mud  be  done  with  caution,  becaufe  the  pieces  of 
glafs  fometimes  fly  about  with  great  force. 

If  there  be  formed  two  hemilpherical  cups  of  brafs,  with  very- 
flat  thick  brims,  and  one  of  them  be  fitted  with  a neck  and  (lop- 
cock,  as  reprefented  by  fig.  35.  the  air  may  be  abllraCled  frorrv 
them  by  (crewing  the  neck  into  the  hole  in  the  pump-plate.  . 
To  prevent  the  infinuation  of  air,  a ring  of  oiled  leather  may 
be  put  between  the  rims.  Now  unferew  the  fphere  from  the 
pump,  and  fix  hooks  to  each,  and  fufpend  them  from  a lirong 
nail,  and  hang  a fcale  to  the  lowed.  It  will  require  a confi- 
derable  weight  to  feparate  them  ; namely,  about  15  pounds  for 
every  fquare  inch  of  the  great  circle  of  the  fphere.  If  this  be 
four  inches  diameter,  it  will  require  near  190  pounds.  This 
pretty  experiment  was  fird  made  by  Otto  Guericke,  and  on  a. 
very  great  fcale.  His  fphere  was  of  a large  fize,  and,  when 
exhaulled,  the  hemifpheres  could  not  be  drawn  afunder  by  20 
horfes.  It  was  exhibited,  along  with  many  others  equally  cu- 
rious and  magnificent,  to  the  emperor  of  Germany  and  his 
court,  at  the  breaking  up  of  the  diet  of  Ratilbon  in  1654.. 

If  the  loaded  fyringe,  formerly  mentioned,  be  lufpended  by 
its  pidon  from  the  hook  in  the  top  plate  of  the  receiver,  as  in 
fig.  36.  and  the  air  be  abllraCled  by  the  pump,  the  fyringe  will 
gradually  defeend  (becaufe  the  elalticity  of  the  air,  which  for- 
merly balanced  the  prelfure  of  the  atmofphere,  is  now  di- 
miniihed  by  its  expanfion,  and  is  therefore  no  longer  able  to 
prefs  the  fyringe  to  the  pidon),  and  it  will  at  lad  drop  oft’.  If 
the  air  be  admitted  before  this  happens,  the  fyringe  will  imme- 
diately rife  again. 

Screw  a diort  brafs  pipe  into  the  neck  of  a tranfporter,  on 
which  is  let  a tall  receiver,  and  immerfe  it  into  a cidern  of 
water.  On  opening  the  cork  the  preffure  of  the  air  on  the 
furface  of  the  water  in  the  cidern  will  force  it  up  through  the 
pipe,  and  caufe  it  to  fpout  into  the  receiver  with  a lirong  jet, 
becaufe  there  is  no  air  within  to  balance  by  its  eladicity  tfye 
predure  of  the  atmofphere.  See  fig.  37. 

It  is  in  the  fame  way  that  the  gage  of  the  air-pump  performs 
its  office.  The  preffure  of  the  atmofphere  railes  the  niercury 
in  the  gage  till  the  weight  ,of  the  mercury,  together  with  the 
remaining  eladicity  of  the  air  in  the  receiver,  are  in  equilibria 
with  the  whole  preffure  of  the  atmofphere  : therefore  the  height 
and  weight  of  the  mercury  in  the  gage  is  the  excefs  of  the 
weight  of  the  atmofphere  above  the  eladicity  of  the  included 
air  ; and  the  deficiency  of  this  height  from  that  of  the  mer- 
cury in  the  Torricellian  tube  is  the  meafure  of  this  remaining 
eladicity. 

If  a Torricellian  tube  be  put  under  a tall  receiver,  as  fliown 
in  lig.  38.  and  the  air  be  exhaulled,  the  mercury  in  the  tube  will 
defeend  while  that  in  the  gage  will  rile;  and  the  lum  of  their 
heights  will  always  be  the  fame,  that  is,  equal  to  the  height  in 
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gn  ordinary  barometer.  The  helghfiof  the  mercury  in  the  re- 
ceiver is  the  efreft  and  meafure  of  the  remaining  elafticity  of 
the  included  air,  and  the  height  in  the  pump  gage  is  the  un- 
balanced prelTureof  the  atmofphere.  This  is  a very  inftruCtive 
experiment,  perfe&ly  timilar  to  Mr.  Auzout’s  already  men- 
tioned, and  completely  eftablifltes  and  illuftrates  the  whole  doc- 
trine of  atmofpheric  preflure. 

We  get  a fimilar  illu td ration  and  confirmation  (if  fuch  a 
thing  be  now  needed)  of  the  caufe  of  the  rife  of  water  in 
pumps,  by  fcrevving  a Jyringe  into  the  top  plate  of  a receiver, 
which  Iyringe  has  a fliort  glafs  pipe  plunging  into  a fmall  cup 
of  water.  See  fig.  39.  When  the  pifton-rod  is  drawn  up,  the 
water  rites  in  the  glals  pipe,  as  in  any  other  pump,  of  which 
this  is  a miniature  reprefentation.  But  if  the  air  has  been  pre- 
vioully  exhaufted  from  the  receiver,  there  is  nothing  to  prefson 
the  water  in  the  little  jar  ; and  it  will  not  rife  in  the  glafs  pipe 
though  the  pilion  of  the  fyringe  be  drawn  to  the  top. 

Analogous  to  the  rife  of  water  in  pumps  is  its  rife  and  mo- 
tion in  fyphons.  Suppoleapipe  ABCD,  fig.  40.  bent  at  right 
angles  at  B and  C,  and  having  its  two  ends  immerfed  in  the 
citterns  of  water  A and  D.  Let  the  leg  CD  be  longer  than 
the  leg  BA,  and  let  the  whole  be  full  of  water.  The  water  is 
prefled  upwards  at  A with  a force  equal  to  the  weight  of  the 
column  of  air  EA  reaching  to  the  top  of  the  atmofphere ; but 
it  is  prefi'ed  downwards  by  the  weight  of  the  column  of  water 
BA.  The  water  at  E is  prefi'ed  downwards  by  the  weight  of 
the  column  CD,  and  upwards  by  the  weight  of  the  column  of 
airFD  reaching  to  the  top  of  the  atmofphere.  The  two  co- 
lumns of  air  dither  very  little  in  their  weight,  and  may  without 
any  lenfible  error  be  confidered  as  equal.  Therefore  there  is  a 
fuperiority  of  preflure  downwards  at  D,  and  the  water  will  flow 
out  there.  The  preflure  of  the  air  will  rail'e  the  water  in  the  leg 
AB,  and  thus  the  ftream  will  be  kept  up  till  the  veflel  A is 
emptied  as  low  as  the  orifice  of  the  leg  BA,  provided  the  height 
of  AB  is  not  greater  than  what  the  preflure  of  the  atmofphere 
can  balance,  that  is,  does  not  exceed  32  or  33  feet  for  water,  30 
inches  for  mercury,  &c. 

A fyphon  then  will  always  run  from  that  veflel  whofe  furface 
is  highefl  ; the  form  of  the  pipe  is  indifferent,  becaufe  the  hy- 
droflatieal  preflures  depend  on  the  vertical  height  only.  It  muft 
be  filled  with  water  by  fome  other  contrivance,  fuch  as  a funnel, 
or  a pump  applied  at  top;  and  the  funnel  muft  be  flopped  up, 
otherwife  the  air  would  get  in,  and  the  water  would  fall  in 
both  legs. 

If  the  fyphon  have  equal  legs,  as  in  fig.  41 . and  be  turned  up 
at  the  ends,  it  will  remain  full  of  water,  and  be  ready  for  ule. 
It  need  only  be  dipped  into  any  veflel  of  wafer,  and  the  water 
will  then  flow  out  at  the  other  end  of  the  fyphon.  This  is 
called  the  Wirtembcrg  fyphon,  and  is  represented  in  fig.  41. 
Syphons  will  afterwards  be  confidered  more  minutely  under  the 
title  of  Pneumatical  Engines,  at  the  end  of  this  article. 

"What  is  called  the  Jypbon  fountain,  conftrutffed  on  this  prin- 
ciple, is  fhown  in  fig.  42.  where  AB  is  a tall  receiver,  Handing 
in  a wide  bafon  DE,  which  is  fupperted  on  the  pedeftal  H by 
the  hollow  pillar  FG.  In  the  centre  of  the  receiver  is  a jet 
pipe  C,  and  in  the  top  a ground  ftopper  A.  Near  the  bafe  of 
the  pillar  is  acock  N,  and  in  the  pedeftal  is  another  cock  G. 

Fill  the  bafon  DE  with  water  within  half  an  inch  of  the 
brim.  Then  pour  in  water  at  the  top  of  the  receiver  (the 
cock  N being  fhut)  till  it  is  about  half  full,  and  theri  put  in 
the  ftopper.  A little  water  will  run  out  into  the  veflel  DE. 
But  before  it  runs  over,  open  the  cock  N,  and  the  water  will 
run  into  the  ciftern  H ; and  by  the  time  that  the  pipe  C ap- 
peal* above  water,  a jet  will  rife,  from  it;  and  continue  as 
long  as  water  is  fupplied  from  the  bafon  DE-  The  paflage  in- 
to the  bafe  ciftern  may  be  fo  tempered  by  the  cock  N that  the 
water  within  the  receiver  fluill  keep  at  the  fame  height,  and 
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what  runs  into  the  bafe  may  be  received  from  the  cock  O into 
another  veflel,  and  returned  into  DE,  to  keep  up  the  ftream. 

This  pretty  philofophical  toy  may  be  conftruCfrd  in  the  fol- 
lowing manner.  BB,  PI.  10.  fig.  42.  No.  2.  is  the  ferril  or  cap 
into  which  the  receiver  is  cemented.  From  its  centre  defcends 
the  jet  pipe  G a,  doping  outward,  to  give  room  for  the  dif- 
charging  pipe  bd  of  larger  diameter,  whole  lower  extremity  d 
fits  tightly  into  the  top  of  the  hollow  pillar  FG. 

The  operation  of  the  toy  is  eafily  underftood.  Suppofe  the 
diftance  from  C to  H (No.  1.)  three  feet,  which  is  about  JT  of 
the  height  at  which  the  almofphere  would  fupport  a column  of 
water.  The  water  poured  into  AB  would  defeend  through  FG 
(the  hole'A  being  fhut)  till  the  air  has  expanded  -p,  and  then 
it  would  flop.  If  the  pipe  C a be  now  opened,  the  preflure  of 
the  air  on  the  furface  of  the  water  in  the  ciftern  DE  will  caufe 
it  to  fpout  through  C to  the  height  of  three  feet  nearly,  and  the 
water  will  continue  to  defeend  through  the  pipe  FG.  By  tem- 
pering the  cock  N fo  as  to  allow  the  water  to  pafs  through  it  as 
fait  as  it  is  fupplied  by  the  jet,  the  amufement  may  be  conti- 
nued a long  time.  It  will  flop  at  laft,  however  ; becaufe,  as  the 
jet  is  made  into  rarefied  air,  a little  air  will  be  extricated  from 
the  water,  which  will  gradually  accumulate  in  the  receiver,  and' 
diminifh  its  rarefaction,  which  is  the  moving  caufe  of  the  jet. 
This  indeed  is  an  inconvenience  felt  in  every  employment  of  fy- 
phons,  fo  much  the  more  remarkably  as  their  top  is  higher  than- 
the  furface  of  the  water  in  the  ciftern  of  fuppiy. 

Cafes  of  this  employment  of  a fyphon  are  not  unfrequent-. 
When  water  colle&ed  at  A (fig.  43.)  is  to  be  conducted  in  a pipe 
to  C,  fituated  in  a lower  part  of  the  country,  it  femetimes 
happens,  as  between  Lochend  and  Leith,  that  the  intervening 
ground  is  higher  than  the  fountain-head  as  at  B.  A forcing 
pump  is  eretled  at  A,  and  the  water  forced  along  the  pipe. 
Once  it  runs  out  at  C,  the  pump  may  be  removed,  and  the  war 
ter  will\ontinue  to  run  on  the  fyphon  principle,  provided  BD 
do  not  exceed  33  feet.  But  the  water  in  that  part  of  the  con- 
duit which  is  above  the  horizontal  plane  AD,  is  in  the  fame 
Date  as  in  a receiver  of  rarefied  air,  and  gives  out  fome  of  the 
air  which  is  chemically  united  with  it.  This  gradually  accu- 
mulates in  the  elevated  part  of  the  conduit,  and  at  laft  choaks  it 
entirely.  When  this  happens,  the  forcing  pump  muft  again  be 
worked.  Although  the  elevation  in  the  Leith  conduit  is  only 
about  eight  or  ten  feet,  it  will  feldom  run  for  j 2 hours.  N.  B-, 
This  air  cannot  be  difeharged  by  the  ufual  air  cocks-;  for,  if 
there  were  an  opening  at  B,  the  air  would  rulh  in,  and  imme- 
diately flop  the  motion. 

This  combination  of  air  with  water  is  very  diftimStly  feen  by 
means  of  the  air-pump.  If  a fmall  glafs  containing  cold  wa- 
ter, frefh  drawn  from  the  fpring,  be  expofed,  as  in  fig.  44:  under 
the  receiver,  and  the  air  rarefied,  fmall  bubbles  will  be  obferved 
to  form  on  the  inner  furface  of  the  glafs,  or  on  the  furface  of 
any  body  immerfed  in  it,  which  will  increafe  in  tize,  and  then 
detach  themfielves  from  the  glals  and  reach  the  top  : as  the. 
rarefaction  advances,  the  whole  water  begins  to  lhow  very  mi- 
nute air-bubbles  rifing  to  the  top  ; and  this  appearance  will 
continue  for  a very  long  time,  till  itibe  completely  difengaged. 
Warming  the  water  will  occalion  a ftill  further  feparation  of 
air,  and  a boiling  heat  will  feparate  all  that  can  be  difengaged. 
The  reafon  afligned  for  thefe  air-bubbles  firft  appearing  on  the 
furface  of  the  glafs,  &c.  is,  that  air  is  attracted  by  bodies,  and 
adheres  to  their  furface.  This  may  he  fo.  But  it  is  more  pro- 
bably owing  to  the  attraction  of  the  water  for  the  glafs,  which 
cantos  it  to  quit  the  air  which  it  held  in  folution,  in  the  fame 
manner  as  we  fee  it  happen  when  it  is  mixed  with  fpirits-of- 
wine,  with  vitriolic  acid,  &c.  or  when  fails  or  fugar  are  dilTolved 
in  it.  For,  if  we  pour  out  the  water  which  has  been  purged  of 
air  by  boiling  in  • vacuo , and  fill  the  glafs  with  frefh  water,  ws 
fttall  obferve  the  fame  thing,  although  a film  ot  the  purified 
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water  was  left  adhering  to  the  glafs.  In  this  cafe  there  can  be 
no  air  adhering  to  the  glafs. 

Water  thus  purged  of  air  by  boiling  (or  even  without  boil- 
ing) in  vacuo,  will  again  ablorb  air  when  expofed  to  the  atmo- 
fphere.  The  bell  demonliration  ot  this  is  to  fill  with  this  water 
a phial,  leaving  about  the  fize  of  a pea  not  filled,  immerfe 
this  in  a vefi'el  of  water,  with  the  mouth  undermoft,  by  which 
means  the  air  bubble  will  mount  up  to  the  bottom  of  the  phial. 
After  fotne  days  Handing  in  this  condition  the  air-bubble  will 
be  completely  abforbed,  and  the  vefifel  quite  filled  with  water. 

The  air  in  this. (late  of  chemical  folution  has  lott  its  elaliicity, 
for  the  water  is  not  more  compreffible  than  common  water.  It 
is  all’o  found  that  water  brought  up  from  a great  depth  under 
ground  contains  much  more  air  than  water  at  the  furface.  In- 
deed fountain  waters  differ  exceedingly  in  this  refpedt.  The 
water  which  now  comes  into  the  city  of  Edinburgh  by  pipes 
contains  lb  much  as  to  throw  it  into  a confiderable  ebullition  in 
’Viicuo.  Other  liquors  contain  much  greater  quantities  of  elaf- 
tic  fluids  in  this  loofely  combined  Hate.  A glals  of  beer  treated 
in  the  lame  way  will  be  almoll  wholly  converted  into  froth  by 
the  efcape  of  its  fixed  air,  and  will  have  loti  entirely  the  prick- 
ling fmartnefs  which  is  fo  agreeable,  and  become  quite  vapid. 

The  air  pump  gives  us,  in  the  next  place,  a great  variety  of 
experiments  illullrative  of  the  air’s  elalticity  and  expanlibility. 
The  very  operation  of  exhauftion,  as  it  is  called,  is  an  inliance 
of  its  great,  and  hitherto  unlimited  expanfibility.  But  this  is  not 
palpably  exhibited  to  view.  The  following  experiments  fhow  it 
moli  diftinflly. 

ill,  Put  a flaccid  bladder,  of  which  the  neck  is  firmly  tied 
with  a thread,  under  a receiver,  and  work  the  pump.  The  blad- 
der will.  gjadually  fwell,  and  will  even  be  fully  diftended.  Upon 
re-admitdng  the  air  into  the  receiver,  the  bladder  gradually 
collapfes  again  into  its  former  dimenfions  : while  the  bladder  is 
flaccid,  the  air  within  is  of  the  fame  denfity  and  elaliicity  with 
the  furrounding  air,  and  its  elaliicity  balances  the  preflure  of 
the  atmofphere.  When  part  of  the  air  of  the  receiver  is  ab- 
flrabled,  the  remainder  expands  fo  as  fiill  to  fill  the  receiver: 
but  by  expanding  its  elaliicity  is  plainly  diminifhed  ; for  we 
fee  by  the  fail,  that  the  elaliicity  of  the  air  of  the  receiver  no 
longer  balances  the  elaliicity  of  that  in  the  bladder,  as  it  no 
longer  keeps  it  in  its  dimenfions.  The  air  in  the  bladder  ex- 
pands alio:  it  expands  till  its  diminifhed  elaliicity  is  again  in 
equilibrio  with  the  diminifhed  elaliicity  of  the  air  in  the  re- 
ceiver ; that  is,  till  its  denfity  is  the  fame.  When  all  the 
wrinkles  of  the  bladder  have  difappeared,  its  air  can  expand  no 
more,  although  we  continue  to  diminilh  the  elaliicity  of  the  air 
of  the  receiver  by  further  rarefaftion.  The  bladder  now  tends 
to  burli  ; and  if  it  be  pierced  by  a point  or  knife  fattened  to  the 
flip-wire,  the  air  will  ruth  out,  and  the  mercury  delcend  rapidly 
in  the  gage. 

If  a phial  or  tube  be  partly  filled  with  water,  and  immerfed 
in  a vellel  of  water  with  the  mouth  downwards,  the  air  will  oc- 
* cupy  the  upper  part  of  the  phial.  If  this  apparatus  be  put 
under  a receiver,  and  the  air  be  ablirafted,  the  air  in  the  phial 
will  gradually  expand,  allowing  the  water  to  run  out  by  its 
weight,  till  the  furface  of  the  water  be  on  a level  within  and 
without.  When  this  is  the  cafe,  we  mull  grant  that  the  denfity 
and  elalticity  of  the  air  in  the  phial  is  the  fame  with  that  in  the 
receiver.  When  we  work  the  pump  again,  we  lhall  oblerve  the 
air  in  the  phial  expand  ftill  more,  and  come  out  of  the  water  in 
bubbles.  Continuing  the  operation,  we  (ball  fee  the  air  conti- 
nually efcaping  from  the  phial  : when  this  is  over,  it  fhowsthat 
the  pump  can  rarefy  no  more.  If  we  now  admit  the  air  into 
the  receiver,  we  fhall  fee  the  water  rife  into  the  phial,  and  at  lalt 
almolt  completely  fill  it,  leaving  only  a very  fmall  bubble  of  air 
at  top.  This  bubble  had  expanded  fo  as  to  fill  the  whole  phial. 
See  this  reprefented  in  fig.  45. 


Every  one  mud  have  obferved  a cavity  at  the  big  end  of  an 
egg  between  the  (hell  and  the  white.  The  white  and  yolk  are 
contained  in  a thin  membrane  or  bladder  which  adheres  loofely 
to  the  fhell,  but  is  detached  from  it  at  that  part;  and  this  cavity 
increafes  by  keeping  the  egg  in  a dry  place.  One  may  form  a 
judgment  of  its  fize,  and  therefore  of  the  frefhnefs  of  the  egg, 
by  touching  it  with  the  tongue  ; for  the  fhell,  where  it  is  not  in 
con  tail  with  the  contents,  will  prefently  feel  warm,  being  quickly 
heated  by  the  tongue,  while  the  reft  of  the  egg  will  .eel  cold. 

If  a hole  be  made  in  the  oppofne  end  of  the  egg,  and  it  be 
fet  on  a little  tripod,  and  put  under  a receiver,  the  expanfion  of 
the  air  in  the  cavity  of  the  egg  will  force  the  contents  through 
the  hole  till  the  egS  be  quite  emptied  : or,  if  nearly  one  half  of 
the  egg  be  taken  away  at  the  other  end,  and  the  white  and  yolk 
taken  out,  and  the  fhell  be  put  under  a receiver,  and  the  air 
ab(lra£ted,  the  air  in  the  cavity  of  the  egg  will  expand,  gra- 
dually detaching  the  membrane  from  the  fhell,  till  itcaufes  it  to 
fwell  out,  and  gives  the  whole  the  appearance  of  an  entire  egg. 
In  like  manner  ftirivelled  apples  and  other  fruits  will  fwell  in  va- 
cuo by  the  expanfion  of  the  air  confined  in  their  cavities. 

If  a piece  of  wood,  a twigwith  green  leaves,  charcoal,  plafter 
of  Paris,  &c.  be  kept  under  water  in  vacuo,  a prodigious  quan- 
tity of  air  will  be  extracted;  and  if  we  re-admit  the  air  into 
the  receiver,  it  will  force  the  water  into  the  pores  of  the  body. 
In  this  cafe  the  body  will  not  fwim  in  water  as  it  did  before, 
{bowing  that  the  vegetable  fibres  are  fpecifically  heavier  than 
water.  It  is  found,  however,  that  the  air  contained  in  the  pith 
and  bark,  fuch  as  cork,  is  not  all  extricated  in  this  way  ; and 
that  much  of  it  is  contained  in  veficles  which  have  no  outlet  : 
being  fecreted  into  them  in  the  procefs  of  vegetation,  as  it  is  fe- 
creted  into  the  air-bladder  of  fillies,  where  it  is  generally  found 
in  a pretty  comprelTed  ftate,  confiderably  denfer  than  the  fur- 
rounding air.  The  air-bladder  of  a filh  is  furrounded  by  cir- 
cular and  longitudinal  mufcles,  by  which  the  fifh  can  comprefs 
the  air  ftill  further  ; and,  by  ceafing  to  a<ft  with  them,  allow  it 
to  fwell  out  again.  It  is  in  this  manner  that  the  fifh  can  fuit  its 
fpecific  gravity  to  its  fituation  in  the  water,  fo  as  to  have  no 
tendency  either  to  rife  or  fink  ; but  if  the  fifh  be  put  into  the 
receiver  of  an  air-pump,  the  rarefaction  of  the  air  obliges  the 
fifh  to  a<t  more  lirongly  with  thefe  contracting  mufcles,  in  or- 
der to  adjuft  its  fpecific  gravity  ; and  if  too  much  air  has  been 
abfiracted  from  the  receiver,  the  fifh  is  no  longer  able  to  keep 
its  air-bladder  in  the  proper  degree  of  compreffion.  It  becomes 
therefore  too  buoyant,  and  comes  to  the  top  of  the  water,  and 
is  obliged  toftruggle  wiih  its  tail  and  fins  in  order  to  get  down  ; 
frequently  in  vain.  The  air-bladder  fomeiimes  burfts,  and  the 
fifh  goes  to  the  bottom,  and  can  no  longer  keep  above  without 
the  continual  adtion  of  its  tail  and  fins.  When  fifties  die,  they 
commonly  float  at  top,  their  contradlive  adlion  being  now  at  an 
end.  All  this  may  be  illufirated  (but  very  imperfedily)  by  a 
fmall  half-blown  bladder,  to  which  is  appended  a bit  of  lead, 
juti  fo  heavy  as  to  make  it  fink  in  water : when  this  is  put  un- 
der a receiver,  and  the  air  abllraited,  the  bubble  will  rife  to  the 
top  ; and,  by  nicely  adj ufiing  the  rarefadlion,  it  may  be  kept 
at  any  height.  See  fig.  46. 

The  play-things  called  Cartcfian  devils  are  fimilar  to  this  : 
they  are  hollow  figures,  having  a fmall  aperture  in  the  lower 
part  of  the  figures,  as  at  the  point  of  the  foot ; their  weight  is 
adjufted  fo  that  they  fwim  upright  in  water.  When  put  into  a 
tall  jar  filled  to  the  top,  and  having  a piece  of  leather  tied  over 
it,  they  will  fink  in  the  water,  by  prefiiug  on  the  leather  with 
the  ball  of  the  hand  : this,  by  comprelling  the  water,  forces 

fome  of  it  to  enter  into  the  figure,  and  makes  it  heavier  than  the 
water  ; for  which  reafon  it  links,  but  riles  again  on  removing 
the  preliure  of  the  hand.  See  fig.  47,  No.  1.  and  2. 

If  a half-blown  ox-bladder  be  put  into  a box,  and  great 
weights  laid  on  it,  and  the  whole  be  put  under  a receiver,  and 
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the  air  abftraCted  ; the  air  will,  by  expanding,  lift  up  the 
weights,  'though  above  a hundred  pounds.  See  tig.  48. 

By  fuch  experiments  the  great  expanfibility  of  the  air  is 
abundantly  illultrated,  as  its  compreffibility  was  formerly  by 
means  of  the  eondenfing  fyringe.  We  now  fee  that  the  two 
fets  of  experiments  form  an  uninterrupted  chain;  and  that 
there  is  no  particular  ftate  of  the  air’s  denfity  where  the  com- 
prellibility  and  expanfibility  are  remarkably  diffimilar.  Air  in 
its  ordinary  ftate  expands;  becaufe  its  ordinary  ftate  is  a ftate 
of  comprelfion  by  the  weight  of  the  atrnofphere  : and  if  there 
were  a pit  about  33  miles  deep,  the  air  at  the  bottom  would  pro- 
bably be  as  d>.nfe  as  water;  and  if  it  were  50  miles  deep,  it 
wouid  be  as  denle  as  gold,  if  it  did  not  become  a liquid  before 
this  depth  : nay,  if  a bottle  with  its  mouth  undermoft  were 
immerfed  fix  miles  under  water,  it  would  probably  be  as  denfe 
as  water;  we  fay  probably,  for  this  depends  on  the  nature  of 
its  compreffibility  ; that  is,  on  the  relation  which  fubfifts  be- 
tween the  comprelfion  and  the  force  which  produces  it. 

This  is  the  circumftance  of  its  conftitution,  which  we  now 
proceed  to  examine  ; and  it  is  evidently  a very  important  cir- 
cumftance. We  have  long  ago  obferved,  that  the  great  com- 
preifibility  and  permanent  fluidity  of  air,  obferved  in  a vaft  va- 
riety of  phenomena,  is  totally  inexplicable,  on  the  fuppofition 
that  the  particles  of  air  are  like  fo  many  balls  of  fponge  or  fo 
many  foot-balls.  Give  to  thofe  what  compreffibility  you  pleafe, 
common  air  could  no  more  be  fluid  than  a mafs  of  clay  ; it 
could  no  more  be  fluid  than  a mafs  of  fuch  balls  prefi’ed  into  a 
box.  It  can  be  demonftrated  (and  indeed  hardly  needs  a de- 
monftration),  that  before  a parcel  of  fuch  balls,  juft  touching 
each  other,  can  be  fqueezed  into  half  their  prefent  dimenfions, 
their  globular  ftiape  will  be  entirely  gone,  and  each  will  have 
become  a perfeCt  cube,  touching  fix  other  cubes  with  its  whole 
furface  ; and  thefe  cubes  will  be  ftrongly  compreffed  together, 
fo  that  motion  could  never  be  performed  through  among  them 
by  any  folid  body  without  a very  great  force.  Whereas  we 
know  that  in  this  ftate  air  is  juft  as  permeable  to  every  body  as 
the  common  air  that  we  breathe.  There  is  no  way  in  which 
we  can  reprefent  this  fluidity  to  our  imagination  but  by  con- 
ceiving air  to  confift  of  particles,  not  only  diicrete,  but  diftant 
from  each  other,  and  aCtuated  by  repulfive  forces,  or  fomething 
analogous  to  them.  It  is  an  idle  fubterfuge,  to  which  tome 
rtaturalifts  have  recourfe,  faying,  that  they  are  kept  afunder  by 
an  intervening  aether,  or  elaftic  fluid  of  any  other  name.  This 
is  only  removing  the  difficulty  a ftep  further  oft  : for  the  clafti- 
city  of  this  fluid  requires  the  fame  explanation  ; and  therefore 
it  is  necefl'ary,  in  obedience  to  the  rules  of  juft  reafoning,  to 
begin  the  inquiry  here  ; that  is,  to  determine  from  the  pheno- 
mena what  is  the  analogy  between  the  diftances  of  the  particles 
and  the  repulfive  forces  exerted  at  thefe  diftances,  proceeding  in 
the  fame  way  a3  in  the  examination  of  planetary  gravitation. 
We  (hall  learn  the  analogy  by  attending  to  the  analogy  between 
the  compreffing  force  and  the  denfity. 

For  the  denfity  depends  on  the  diftance  between  the  particles; 
the  nearer  they  are  to  each  other,  the  denfer  is  the  air.  Sup- 
pofe  a fquare  pipe  one  inch  wide  and  eight  inches  long,  fliut  at 
one  end,  and  filled  with  common  air  ; then  fuppofe  a plug  fo 
nicely  fitted  to  this  pipe  that  no  air  can  pals  by  its  tides  ; 
fuppofe  this  pilton  tliruft  down  to  within  an  inch  of  the  bot- 
tom : it  is  evident  that  the  air  which  formerly  filled  the  whole 
pipe  now  occupies  the  fpace  of  one  cubic  inch,  which  contains 
the  lame  number  of  particles  as  were  formerly  difi'ufed  over  eight 
cubic  inches. 

The  condenfation  would  have  been  the  fame  if  the  air  which 
fills  a cube  whofe  fide  is  two  inches  had  been  (queezed  into  a 
cube -of  one  inch,  for  the  cube  of  two  inches  alio  contains  eight 
inches.  Now,  in  this  cafe,  it  is  evident  that  the  diftance  be- 
tween the  particles  would  be  reduced  to  its  half  in  every  direc-  ' 
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tion.  In  like  manner,  if  a cube  whofe  fide  is  three  inches,  and 
which  therefore  contains  27  inches,  be  fqueezed  into  one  inch, 
the  diftance  of  the  particles  will  be  one-third  of  what  it  was  : 
in  general,  the  diftance  of  the  particles  will  be  as  the  cube-root 
of  the  fpace  into  which  they  are  compreffed.  If  the  fpace  be 
!>  *V>  t-7?>  &c-  °f  its  former  dimenfions,  the  diftance  of 

the  particles  will  be  4,  f , &c.  Now  the  term  denfity , in 

its  ltriCt  fenfe,  expreffes  the  vicinity  of  the  particles  ; denfi  ar~ 
bores  are  trees  growing  near  each  other.  The  meafure  of  this 
vicinity  therefore  is  the  true  meafure  of  the  denfity  ; and  when 
27  inches  of  air  are  compreffed  into  one,  we  Ihould  fay  that 
it  is  three  times  as  denfe;  but  we  fay,  that  it  is  27  times 
denfer. 

Denfity  is  therefore  ufed  in  a fenfe  different  from  its  ftriCtelt 
acceptation  : it  expreffes  the  comparative  number  .of  equidi- 
ftant  particles  contained  in  the  fame  bulk.  This  is  alfo  abun- 
dantly precife,  when  we  compare  bodies  of  the  fame  kind,  dif- 
fering in  denfity  only  ; but  we  alfo  fay,  that  gold  is  19  times- 
denfer  than  water,  becaule  the  fame  bulk  of  it  is  19  times 
heavier.  This  afiertion  proceeds  on  the  affumption,  or  the 
faCt,  that  every  ultimate  atom  of  terreftrial  matter  is  equally 
heavy ; a particle  of  gold  may  contain  more  or  fewer  atoms  of 
matter  than  a particle  of  water.  In  fuch  a cafe,  therefore,  the 
term  denfity  has  little  or  no  reference  to  the  vicinity  of  the  par- 
ticles ; and  is  only  a term  of  comparifon  of  other  qualities  or 
accidents. 

But,  when  we  fpeak  of  the  refpeCtive  denfities  of  the  fame 
fubftance  in  its  different  ftates  of  comprelfion,  the  word  denfity 
is  ftriCtly  connected  with  vicinity  of  particles,  and  we  may 
fafely  take  either  of  the  meafures.  We  (hall  abide  by  the  com- 
mon acceptation,  and  call  that  air  eight  times  as  denfe  which  has 
eight  times  as  many  particles  in  the  fame  bulk,  although  the 
particles  are  only  twice  as  near  to  each  other. 

Thus  then  we  fee  that,  by  oblerving  the  analogy  between 
the  compreffing  force  and  the  denfity,  we  (hall  difeover  the  ana- 
logy between  the  compreffing  force  and  the  diftance  of  the 
particles.  Now,  the  force  which  is  neceffary  for  compreffing 
two  particles  of  air  to  a certain  vicinity  is  a proper  meafure  of 
the  elafticity  of  the  particles  correfponding  to  that  vicinity  or 
diftance ; for  it  balances  it,  and  forces  which  balance  muff  be 
efteemed  equal.  Elafticity  is  a diliinClive  name  for  that  cor- 
pufcular  force  which  keeps  the  particles  at  that  diftance  : there- 
fore oblervations  made  on  the  analogy  between  the  compreffing 
force  and  the  denfity  of  air  will  give  us  the  law  of  its  corpus- 
cular force,  in  the  lame  way  that  obfervations  on  the  fimul- 
taneous  deflections  of  the  planets  towards  the  fun  give  us  the 
law  of  celeltial  gravitation. 

But  the  fenfible  compreffing  force  which  we  are  able  to  apply 
is  at  once  exerted  on  unknown  thoufands  of  particles,  while  it 
is  the  law  of  aCtion  of  a Angle  particle  that  we  want  to  dif- 
eover. We  muft  therefore  know  the  proportion  of  the  numbers 
of  particles  on  which  the  compreffing  force  is  exerteck  It  is 
eafy  to  fee,  that  fince  the  diftance  of  the  particles  is  as  the  cube 
root  of  the  denfity  inverfiely,  the  number  of  particles  in  phy- 
lical  contaCt  with  the  compreffing  furface  muft  be  as  the  fquare 
of  this  root.  Thus,  when  a cube  of  8 inches  is  compreffed  into 
one  inch,  and  the  particles  .are  twice  as  near  each  other  as  they 
were  before,  there  muft  be  four  times  the  number  of  particles 
in  contaCt  with  each  of  the  Tides  of  this  cubical  inch  ; or,  when 
v/e  have  pulhed  down  the  fquare  pilton  of  the  pipe  lpoken  of 
above  to  within  an  inch  of  the  bottom,  there  will  be  four  times 
the  number  of  particles  immediately  contiguous  to  the  pilton, 
and  refilling  the  comprelfion;  and  in  order  to  obtain  the  force 
really  exerted  on  one  particle,  and  the  elafticity  of  that  particle, 
we  muft  divide  the  whole  compreffing  force  by  4.  In  like  man- 
ner, it  we  have  comprelfed  air  into  T‘f  of  its  former  bulk,  and 
brought  the  particles  to  j of  their  former  diftance,  we  multdi- 
3 K 
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vide  the  eomprefling  force  by  9.  In  general,  if  d exprefs  the 
deniity,  will  exprefs  the  diftance  x of  the  particles  ; 

V 


...  7 

3 V d,  or  a5,  will  exprefs  the  vicinity  or  real  denfity  ; and  dr  will 


exprefs  the  number  of  particles  afling  on  the  compreffing  furface  : 
and  if  f exprels  the  accumulated  external  compreffing  force 
f 

~ will  exprefs  the  force  atting  on  one  particle  ; and  there- 


fore the  elafticity  of  that  particle  correfponding  to  the  di- 
ftance .v. 


We  may  now  proceed  to  confider  the  experiments  by  which 
the  law  of  comprellion  is  to  be  eftablifihed. 

The  fir  ft  experiments  to  this  purpofe  were  thofe  made  by 
Mr.  Boyle,  puhlilbed  in  1661  in  his  Defenfio  Dofirina  de 
Acris  El atere  contra  Linum,  and  exhibited- before  the  Royal  So- 
ciety the  year  before.  Mariotte  made  experiments  of  the  fame 
kind,  which  were  publifhed  in  1676  in  his  Effai  fur  la  Nature 
de  V Air  and  Trade  dec  Mouvemens  des  Eaux.  The  moft  co- 
pious experiments  are  thofe  by  Sulzer  (Mem.  Berlin,  ix.),  thofe 
by  Fontana  (Opufc.  Bhyfico-Matb.) , and  thofe  by  Sir  George 
Shuckburgh  and  Gen.  Roy. 

In  order  to  examine  the  comprefiibility  of  air  that  is  not 
rarer  than  the  atmofphere  at  the  furface  of  the  earth,  we  em- 
ploy a bent  tube  or  lyphon  ABCD  (pi.  10.  fig.  49.),  hermeti- 
cally fealed  at  A and  open  at  D.  The  ftiort  leg  AB  mull  be 
very  accurately  divided  in  the  proportion  of  its  folid  contents, 
and  fitted  with  a fcale  whofe  units  denote  equal  increments, 
not  of  length,  but  of  capacity.  There  are  various  ways  of 
doing  this ; but  it  requires  the  moft  fcrupulous  attention,  and 
without  this  the  experiments  are  of  no  value.  In  particular, 
the  arched  form  at  A mult  be  noticed.  A fmall  quantity  of 
mercury  mull  then  be  poured  into  the  tube,  and  palled  back- 
wards and  forwards  till  it  Hands  (the  tube  being  held  in  a ver- 
tical pofition)  on  a level  at  B and  C.  Then  we  are  certain  that 
the  included  air  is  of  the  fame  denfity  with  that  of  the  conti- 
guous atmofphere.  Mercury  is  now  poured  into  the  leg  DC, 
which  will  fill  it,  fuppofe  to  G,  and  will  comprefs  the  air  into 
a fmaller  fpace  AE.  Draw  the  horizontal  line  EF  : the  new 
bulk  of  the  compreflfed  air  is  evidently  AE,  meafured  by  the 
adjacent  fcale,  and  the  addition  made  to  the  comprefling  force 
of  the  atmofphere  is  the  weight  of  the  column  GF.  Produce 
GF  downwards  to  H,  till  FH  is  equal  to  the  height  fhown  by 
a Torricellian  tube  filled  with  the  fame  mercury  ; then  the  whole 
comprefling  force  is  HG.  This  is  evidently  the  meafure  of  the 
elafticity  of  the  comprefled  air  in  AE,  for  it  balances  it.  Now 
pour  in  more  mercury,  and  let  it  rife  to  g,  comprefling  the  air 
into  A e.  Draw  the  horizontal  line  e f and  make,/ b equal  to 

AB 

FH  : then  A e will  be  the  new  bulk  of  the  comprefled  air,  — - — 

1 Jr\  e 

will  be  its  new  denfity,  and  b g will  be  the  meafure  of  the  new 

elafticity.  This  operation  may  be  extended  as  far  as  we  pleafe, 

by  lengthening  the  tube  CD,  and  taking  care  that  it  be  ftrong 

enough  to  refill  the  great  preflure.  Great  care  muft  be  taken 

to  keep  the  whole  in  a conftant  temperature,  becaule  the  clafti- 

city  of  air  is  greatly  affefted  by  heat,  and  the  change  by  any 

increafe  of  temperature  is  different  according  to  its  denfity  or 

compreflion. 

The  experiments  of  Boyle,  Mariotte,  Amontons,  and  others, 
were  not  extended  to  very  great  compreflions,  the  denfity  of  the 
air  not  having  being  quadrupled  in  any  of  them  ; nor  do  they 
fee m to  have  been  made  with  very  great  nicety.  It  may  be 
collc6ted-from  them  in  general,  that  the  elafticity  of  the  air  is 
very  nearly  proportioned  to  its  denfity  ; and  accordingly  this 
law  was  almoft  immediately  acquiefced  in,  and  was  called  the 


Boylcan  law  : it  is  accordingly  a flu  rued  by  almoft  all  writers  on 
the  fubjedt  as  exadt.  Of  late  years,  however,  there  occurred 
queftions  in  which  it  was  of  importance  that  this  point  ftiould 
be  more  fcrupulouily  fettled,  and  the  former  experiments  were 
repeated  and  extended.  Sulzer  and  Fontana  have  carried  them 
further  than  any  other.  Sulzer  comprefled  air  into  -J-  of  its 
former  ditnenfions. 

Confiderable  varieties  and  irregularities  are  to  be  obferved  in 
thefe  experiments.  It  is  extremely  difficult  to  preferve  the 
temperature  of  the  apparatus,  particularly  of  the  leg  AB,  which 
is  molt  handled.  A great  quantity  of  mercury  rnuft  be  em- 
ployed; and  it  does  not  appear  that  philofophers  have  been 
careful  to  have  it  precifely  fimilar  to  that  in  the  barometer, 
which  gives  us  the  unit  of  compreffing  force  and  of  elafticity. 
The  mercury  in  the  barometer  ftiould  be  pure  and  boiled.  If 
the  mercury  in  the  fyphon  is  adulterated  with  bifmuth  and  tin, 
which  it  commonly  is  to  a confiderable  degree,  the  compreffing 
force,  and.  confequently  the  elafticity,  will  appear  greater  than 
the  truth.  If  the  barometer  has  not  been  nicely  fitted,  it  will 
be  lower  than  it  ftiould  be,  and  the  compreffing  force  will  ap- 
pear too  great,  becaufe  the  unit  is  too  fmall  ; and  this  error 
will  be  moft  remarkable  in  the  fmaller  compreflions. 

The  greateft  fource  of  error  and  irregularity  in  the  experi- 
ments is  the  very  heterogeneous  nature  of  the  air  itfelf.  Air  is 
a folvcnt  of  all  iltiids,  all  vapours,  and  perhaps  of  many  folid 
bodies.  It  is  highly  improbable  that  the  different  compounds 
fliall  have  the  fame  elafticity,  or  even  the  fame  law  of  elafti- 
city : and  it  is  well  known  that  air  loaded  with  water  or 
other  volatile  bodies  is  much  more  expanfible  by  heat  than  pure 
air  ; nay,  it  would  appear,  from  many  experiments,  that  cer- 
tain determinate  changes  both  of  denfity  and  of  temperature 
caufe  air  to  let  go  the  vapours  which  it  holds  in  folution.  Cold 
caufes  it  to  precipitate  water,  as  appears  in  dew  ; fo  does  rare- 
fa6lion,  as  is  feen  in  the  receiver  of  an  air  pump. 

In  general,  it  appears  that  the  elafticity  of  air  does  not  in- 
creafe quite  fo  faft  as  its  denfity.  This  will  be  beft  feen  by  the 
following  tables,  calculated  from  the  experiments  of.  Mr.  Sulzer. 
The  column  E in  each  fet  of  experiments  exprefies  the  length 
of  the  column  GH,  the  unit  being  FH,  while  the  column  D 


exprefl'es 


AB 

AE' 


l ft  Set. 

2d  Set. 

3d 

Set. 

D 

E | 

D 

E 

D 

E 

I, coo 

1,000 

1,000 

1,000 

1,000 

1,000 

I,iOO 

1.093 

1 ,236 

1,224 

1,091 

1,076 

1 ,222 

1,2  V! 

1,294 

1,288 

1,200 

1.183 

E375 

1,284 

i.375 

',332 

',333 

i»3°3 

I-571 

M59 

i,4b6 

1,417 

1,500 

1,472 

1,692 

1,669 

'.57i 

G515 

I>714 

i,659 

I.83.3 

*>19*' 

1,692 

1,647 

2,003 

1,938 

2,000 

i,964 

2,000 

1,900 

2,288 

2,13° 

2,444 

2,375 

2,444 

2 >39J 

2,400 

2,241 

3.143 

2 936 

3.H3 

3,0/8 

3,000 

2,793 

3,666 

3.39i 

3,666 

3,575 

3,6  31 

4,000 

3>7°6 

4,000 

4-444 

4>c3  5 

1,444 

4,320 

4,888 

4,4.38 

5,096 

5>5°° 

4,922 

5,500 

5,882 

S>522 

6,000 

5,297 

7,333 

6,694 

6.835 

8,000 

There  appear  in  thefe  experiments  fufficient  grounds  for 
calling  in  queftion  the  Boylean  law  } and  the  writer  of  this 
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article  thought  it  incumbent  on  him  to  repeat  them  with  Tome 
precautions,  which  probably  had  not  been  attended  to  by 
Jvlr.  Sulzer.  He  was  particularly  anxious  to  have  the  air  as 
free  as  poliible  from  moifture.  Fur  this  purpofe,  having  de- 
tached the  ihort  leg  of  the  fyphon,  which  was  34  inches  long, 
he  boiled  mercury  in  it,  and  tilled  it  with  mercury  boiling  hot. 
Jfe  took  a tinplate  vell'el  of  fulficient  capacity,  and  put  into  it  a 
quantity  of  powdered  quicklime  juft  taken  from  the  kiln  ; and 
having  clofed  the  mouth,  he  agitated  the  lime  through  the  air 
in  the  veflel,  and  allowed  it  to  remain  there  all  night.  He  then 
emptied  the  mercury  out  of  the  fyphon  into  this  veflel,  keeping 
the  open  end  far  within  it.  By  this  means  the  fhort  leg  of  the 
fyphon  was  filled  with  very  dry  air.  The  other  part  was  now 
joined,  and  boiled  mercury  put  into  the  bend  of  the  fyphon  ; 
and  the  experiment  was  then  profecuted  with  mercury  which 
had  been  recently  boiled,  and  was  the  fame  with  which  the  ba- 
rometer had  been  carefully  filled. 

The  refults  of  the  experiments  are  exprefled  in  the  follow- 
ing table. 


Dry 

Air. 

j Moift  Air. 

Camp.  Air. 

D 

E 

D 

E 

! D 

E 

1,000 

1,000 

r,ooo 

1,000 

1,000 

1,000 

2,000 

‘.957 

2,000 

1,920 

2,000 

1,909 

3,000 

2,848 

3,000 

2,839 

3,000 

2,845 

4,000 

3 >73' 

4,000 

.3,726 

4,000 

3,7i8 

.$>5°° 

4.93° 

5>5°° 

5,000 

5,5°° 

5>!°4 

6,000 

5>342 

6,000 

5,452 

6,000 

5,463 

7.620 

6,490 

7,620 

6,775 

7,620 

6,812 

Here  it  appears  again  in  the  cleared  manner  that  the  elaftici- 
ties  do  not  increafe  as  fall  as  the  denfities,  and  the  differences 
are  even  greater  than  in  Mr.  Sulzer’s  experiments. 

The  fecond  table  contains  the  refults  of  experiments  made 
on  very  damp  air  in  a warm  fummer’s  morning.  In  thefe  it 
appears  that  the  elafticities  are  almoft  precifely  proportional  to 
the  denfities  + a fmall  conftant  quantity,  nearly  0,11,  deviat- 
ing from  this  rule  chiefly  between  th£  denfities  t and  1,5, 
within  which  limits  we  have  very  nearly  D = E 1,001  As 
this  air  is  nearer  to  the  conftitution  of  acmofpheric  air  than  the 
former,  this  rule  may  be  fafely  followed  in  cafes  where  atmo- 
fpheric  air  is  concerned,  as  in  meafuring  the  depths  of  pits  by 
the  barometer. 

The  third  table  fhows  the  compreflion  and  elafticity  of  air 
ftrongly  impregnated  with  the  vapours  of  camphire.  Here  the 
Boylean  law  appears  pretty  exaft,  or  rather  the  elafticity  feems 
to  increafe  a little  fafter  than  the  denfity. 

Dr.  Hooke  examined  the  compreflion  of  air  by  immerfing  a 
bottle  to  great  depths  in  the  fea,  and  weighing  the  water 
which  got  into  it  without  any  efcape  of  air.  But  this  method 
was  liable  to  great  uncertainty,  on  account  of  the  unknown 
temperature  of  the  fea  at  great  depths. 

Hitherto  we  have  confidered  only  fuch  air  as  is  not  rarer 
than  what  we  breathe  ; we  rauft  take  a very  different  method 
for  examining  the  elafticity  of  rarefied  air. 

Let  g h (PI.  11.  fig.  50.)  be  a long  tube,  formed  a-top  into 
a cup,  and  of  fulficient  diameter  to  receive*  another  fmaller  tube 
a f,  open  at  fir  ft  at  both  ends.  Let  the  outer  tube  and  cup  be 
filled  with  mercury,  which  will  rife  in  the  inner  tube  to  the 
fame  level.  Let  a f now  be  flopped  at  a . It  contains  air  of 
the  fame  denfity  and  elafticity  with  the  adjoining  atmofphere. 
Note  exaftly  the  fpace  a b which  it  occupies..  Draw  it  up 
into  the  pofition  of  fig.  5 1 . and  let  the  mercury  ftand  in  it  at 
the  height  de , while  ce  is  the  height  of  the  mercury  in  the 
barometer.  It  is  evident  that  the  column  de  is  in  equilibrio 
between  the  preffure  of  the  atmofphere  and  the  elalutity  of 
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the  air  included  in  the  fpace  a d.  And  fincc  the  weight  o fee 
would  be  in  equilibrio  with  the  whole  preffure  of  the  atmo- 
fphere, the  weight  of  c d is  equivalent  to  the  elafticity  of  the 
included  air.  While  therefore  c e is  the  meafnre  of  the  elafti- 
city of  the  furrounding  atmofphere,  cd  will  be  the  meafure  of 
the  elafticity  of  the  included  air  j and  fince  the  air  originally 
occupied  the  fpace  a b , and  has  now  expanded  into  a d>  we 

have— .for  the  meafure  of  its  denfity.  N.  B.  ce  and  cd  are 
a d 

meafured  by  the  perpendicular  heights  of  the  columns,  but  a b 
and  ad  rauft  be  meafured  by  their  folid  capacities. 

By  raifing  the  inner  tube  ftill  higher,  the  mercury  will  alfo 
rife  higher,  and  the  included  air  will  expand  ftill  further,  and 

a b 


we  obtain  another  erf,  and  another 


ad ’ 


and  in  this  manner 


the  relation  between  the  denfity  and  elafticity  of  rarefied  air 
may  be  difeovered. 

This  examination  may  be  managed  more  eafily  by  means  of 
the  air-pump.  Suppofe  a tube  a e (fig.  $2.)  containing  a fmall 
quantity  of  air  ab,  fet  up  in  a cittern  of  mercury,  which  is 
fopported  in  the  tube  at  the  height  e b,  and  let  e c be  the 
height  of  the  mercury  in  the  barometer.  Let  this  apparatus 
be  fet  under  a tubulated  receiver  on  the  pump-plate,  and  let 
g n be  the  pump-gage,  and  m n be  made  equal  to  c e. 

Then,  as  has  been  already  fhown,  c b is  the  meafure  of  the 
elafticity  of  the  air  in  a b,  correfponding  to  the  bulk  ab. 
Now  let  fome  air  be  abltrafted  from  the  receiver.  The  elafti- 
city of  the  remainder  will  be  diminifhed  by  itsexpanfion  ; and 
therefore  the  mercury  in  the  tube  ae  will  defeend  to  fome  point 
d.  For  the  fame  reafon,  the  mercury  in  the  gage  will  life  to 
fome  point  0,  and  m 0 will  exprefs  the  elafticity  of  the  air  i ti- 
the receiver.  This  would  fupport  the  mercury  in  the  tube  a e 
at  the  height  e r,  if  the  fpace  a r were  entirely  void  of  afr. 
Therefore  r d is  the  effedl  and  meafure  of  the  elafticity  of  the- 
included  air  when  it  has  expanded  to  the  bulk  a d ; and  thu3. 
its  elafticity,  under  a variety  of  other  bulks,  may  be  compared 
with  its  elafticity  when  of  the  bulk  a b.  When  the  air  has 
been  fo  far  abftrafted  from  the  receiver  that  the  mercury  in  ae 
defeends  to  e,  then  m 0 will  be  the  precife  meafure  of  its  elafti- 
city. 

In  all  thefe  cafes  it  is  neceffary  to  compare  its  bulk  a b with- 
its  natural  bulk,  in  which  its  elafticity  balances  the  preffure  of 
the  atmofphere.  This  may  be  done  by  laying  the  tube  a e- 
horizontally,  and  then  the  air  will  collapfe  into  its  ordinary! 
bulk. 

Another  eafy  method  may  be  taken  for  this  examination.. 
Let  an  apparatus  a b c cl ef  (fig.  53.)  be  made,  conllfting  o£‘ 
a horizontal  tube  ae  of  even  bore,  a ball  dge  of  a large  dia- 
meter, and  a fwan-neck  tube  h f Let  the  ball  and  part  of  the- 
tub egeb  be  filled  with  mercury,  fo  that  the  tube  may  be  in 
the  fame  horizontal  plane  with  the  furface  de  of  the  mercury- 
in  the  ball.  Then  feal  up  the  end  a,  and  connect  f with  an. 
air-pump.  When  the  air  is  abftratfted  from  the  furface  r/ry 
the  air  in  a b will  expand  into  a larger  bulk  a c,  and  the  mer^ 
cury  in  the  pump-gage  will  rife'to  fome  diftancc  below  the  ba- 
rometric height.  It  is  evident  that  this  diftance,  without  any 
further  calculation,  will  be  the  meafure  of  the  elafticity  of  the; 
air  prefling  on  the  furface  d e,  and  therefore  of  the  air  in  a c. 

The  moll  exaft  of  a}l  methods  is  to  fufpend  in  the  receiver 
of  an  air-pump  a glafs  veffel,  having  a very  narrow  mouth,  over 
a cillern  of  mercury,  and  then  abftraift  the  air  till  the  gage 
rifes  to  fome  determined  height.  The  difference  e between  tbis- 
height  and  the  barometric  height  determines  the  elafticity  of 
the  air  in  the  receiver  and  in  the  fufpended  veflel..  Now  lower 
down  that  veffel  by  the  flip  wire  till  its  mouth  is  immerfi-d 
into  the  mercury,  and  admit  the  air  into  the  receiver  y it  will 
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prefs  the  mercury  into  the  little  ve’flel.  Lower  it  dill  further 
down,  till  the'mercury  within  it  is  level  with  that  without;  then 
flop  its  mouth,  take  it  out  and  weigh  the  mercury,  and  let  its 
weight  be  w.  Subtract  this  weight  from  the  weight  <v  of  the- 
mercury,  which  would  completely  fill  the  whole  vefiel  ; then 
the  natural  bulk  of  the  air  will  be  v — w,  while  its  bulk,  when 
of  the  elafticity  e in  the  rarefied  receiver,  was  the  bulk  or  ca- 
pacity w of  the  vefiel.  Its  denfity,  therefore,  correfponding 

— CW 

to  this  elafticity  c,  was  . And  thus  may  the  relation  be- 

nv 

tween  the  denfity  and  elafticity  in  all  cafes  be  obtained. 

A great  variety  of  experiments  to  this  purpofe  have  been 
made,  with  different  degrees  of  attention,  according  to  the 
inttrefi:  which  the  philofophers  had  in  the  refult.  Thofe  made 
by  M.  de  Luc,  General  Roy,  Mr.  Trembley,  and  Sir  George 
Shuckburgh,  are  by  far  the  molt  accurate  ; but  they  are  all 
confined  to  very  moderate  rarefaftions.  The  general  refult  has 
been,  that  the  elafticity  of  rarefied  air  is  very  nearly  propor- 
tional to  its  denfity.  We  cannot  fay  with  confidence  that  any 
regular  deviation  from  this  law  has  been  obfcrved,  there  being 
as  many  obfervations  on  one  fide  as  on  the  other  ; but  we  think 
that  it  is  not  unworthy  the  attention  of  philofophers  to  deter- 
mine it  with  precifion  in  the  cafes  of  extreme  rarefaftion,  where 
the  irregularities  are  moft  remarkable.  The  great  fource  of 
error  is  a certain  adhefive  fiuggiftinefs  of  the  mercury  when  the 
impelling  forces  are  very  fmall ; and  other  fluids  can  hardly  be 
ufed,  becaufe  they  either  fmear  the  infide  of  the  tube  and  di- 
minifti  its  capacity,  or  they  are  converted  into  vapour,  which 
alters  the  law  of  elafticity. 

Let  us,  upon  the  whole,  afllime  the  Boylean  law,  viz.  that 
the  elallicity  of  the  air  is  proportional  to  its  denfity.  The 
law  deviates  not  in  any  fenfible  degree  from  the  truth  in  thofe 
cafes  which  are  of  the  gteateft  practical  importance,  that  is, 
when  the  denfity  does  not  much  exceed  or  fall  fhort  of  that 
of  ord inary  air. 

Let  us  now  fee  what  information  this  gives  us  with  refpeft 
to  the  aftion  of  the  particles  on  each  other. 

The  inveftigation  is  extremely  eafy.  We  have  feen  that  a 
force  eight  times  greater  than  the  preffure  of  the  atmofphere 
will  comprefs  common  air  into  the  eighth  part  of  its  common 
bulk,  and  give  it  eight  times  its  common  denfity  : and  in  this 
cafe  we  know,  that  the  particles  are  at  half  their  former  dif- 
iance, and  that  the  number  which  are  now  afting  on  the  fur- 
face  of  the  pifton  employed  to  comprefs  them  is  quadruple  of 
tire  number  which  aft  on  it  when  it  is  of  the  common  denfity. 
Therefore,  when  this  eightfold  comprefiing  force  is  diftributed 
over  a fourfold  number  of  particles,  the  portion  of  it  which 
afts  on  each  is  double.  In  like  manner,  when  a comprefling 
force  27  is  employed,  the  air  is  comprefled  into  of  its  for- 
mer bulk,  the  particles  are  at  •§•  of  their  former  dittance,  and 
the  force  is  diftributed  among  9 times  the  number  of  particles ; 

the  force  on  each  is  therefore  3.  In  fhort,  let  — be  the  dif- 
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tance  of  the  particles,  the  number  of  them  in  any  given  veffel, 
and  therefore  the  denfity  will  be  as  x^,  and  the  number  preff- 
ing  by  their  elafticity  on  its  whole  internal  furface  will  be  as 
tc1.  Experiment  (hows,  that  the  comprefiing  force  is  as  x 3, 
which  being  diftributed  over  the  number  as  x *,  will  give  the 
force  on  each  as  x.  Now  this  force  is  an  immediate  equili- 
brium with  the  elafticity  of  the  particle  immediately  contiguous 
to  the  comprefiing  furface.  This  elafticity  is  therefore  as  x : 
and  it  follows  from  the  nature  of  perfeft  fluidity,  that  the  par- 
ticle adjoining  to  the  comprefiing  furface  prefles  with  an  equal 
force  on  its  adjoining  particles  on  every  fide.  Hence  we  muft 
conclude,  that  the  corpufcular  rcpulfions  exerted  by  the  adjoin- 
ing particles  are  inverfely  as  their  diilauecs  from  each  other,  or 


that  the  adjoining  particles  tend  to  recede  from  each  other  with 
forces  inverfely  proportional  to  their  diftances. 

Sir  Ifaac  Newton  was  the  firft  who  reafoned  in  this  manner 
from  the  phenomena.  Indeed  he  was  the  firft  who  had  the 
patience  to  refleft  on  the  phenomena  with  any  precifion.  His 
difeoveries  in  gravitation  naturally  gave  his  thoughts  this  turn, 
and  he  very  early  hinted  his  fufpicions  that  all  the  charafteriftic 
phenomena  of  tangible  matter  were  produced  by  forces  which 
were  exerted  by  the  particles  at  fmall  and  in  fenfible  diftances  : 
And  he  confiders  the  phenomena  of  air  as  affording  an  excellent 
example  of  this  inveftigation,  and  deduces  from  them  the  law 
which  we  have  now  demonftrated  ; and  fays,  that  air  confifts  of 
particles  which  avoid  the  adjoining  particles  with  forces  inverfe- 
ly proportional  to  their  diftances  from  each  other.  From  this 
he  deduces  (in  the  2d  hook  of  his  Principles)  feveral  beautiful 
propofitions,  determining  the  mechanical  confiitution  of  the 
atmofphere. 

But  it  muft  be  noticed  that  he  limits  this  aftion  to  the  ad- 
joining particles  : and  this  is  a remark  of  immenfe  confequence, 
though  not  attended  to  by  the  numerous  experimenters  who 
adopt  the  law. 

It  is  plain  that  the  particles  are  fuppofed  to  aft  at  a diftance 
and  that  this  diftance  is  variable,  and  that  the  forces  diminifh  as 
the  diftances  increafe.  A very  ordinary  air-pump  will  rarefy 
the  air  123  times.  The  diftance  of  the  particles  is  now  5 times 
greater  than  before  ; and  yet  they  flill  repel  each  other  : for  air 
of  this  denfity  will  flill  fupport  the  mercury  in  a fyphon  gage 
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at  the  height  of  0,24,  or  --of  an  inch  ; and  a better  pump 

will  allow  this  air  to  expand  twice  as  much,  and  flill  leave  it 
elaftic.  Thus  we  fee  that  whatever  is  the  diftance  of  the  parti- 
cles of  common  air,  they  can  aft  five  times  further  off.  The 
queftion  comes  now  to  be,  Whether,  in  the  ftate  of  common 
air,  they  really  do  aft  five  times  further  than  the  diftance  of  the 
adjoining  particles  ? While  the  particle  a afts  on  the  particle  b 
with  the  force  5,  does  it  alfo  aft  on  the  particle  c with  the  force 
2,5,  on  the  particle  d with  the  force  1,667,  on  the  particle  e 
with  the  force  1,25,  on  the  particle f with  the  force  1,  on  the 
particle  g with  the  force  0,8333,  &c.  ? 

Sir  Ifaac  Newton  fhows  in  the  plaineft  manner,  that  this  is  by 
no  means  the  cafe  ; for,  if  this  were  the  cafe,  he  makes  it  appear 
that  the  fenfible  phenomena  of  condenfation  would  be  totally 
different  from  what  we  obferve.  The  force  neeeflary  for  a 
quadruple  condenlation  would  be  eight  times  greater,  and  for  a 
nonuple  condenfation  the  force  muft  be  27  times  greater.  Two 
fphercs  filled  with  condenfed  air  muft  repel  each  other,  and  two 
fpheres  containing  air  that  is  rarer  than  the  furrounding  air  muft 
attraft  each  other,  &c.  &c.  All  this  will  ajrpear  very  clearly, 
by  applying  to  air  the  reafoning  which  Sir  Ifaac  Newton  has 
employed  in  deducing  the  fenfible  law  of  mutual  tendency  of 
two  fpheres,  which  confift  of  particles  attrafting  each  other 
with  forces  proportional  to  the  fquare  of  the  diftance  in- 
verfely. 

If  we  could  fuppofe  that  the  particles  of  air  repelled  each 
other  with  invariable  forces  at  all  diftances  within  fume  fmall 
and  infenfible  limit,  this  would  produce  a comprelfibility  3nd 
elafticity  limilar  to  what  we  obferve.  For,  if  we  confider  a row 
of  particles,  within  this  limit,  as  comprefled  by  an  external 
force  applied  to  the  two  extremities,  the  aftion  of  the  whole 
row  on  the  extreme  points  would  be  proportional  to  the  num- 
ber of  particles,  that  is,  to  their  diftance  inverfely  and  to  their 
denfity:  and  a number  of  (uch  parcels,  ranged  in  a ftraight 
line,  would  conftitirte  a row  of  any  fenfible  magnitude  having 
the  fame  law  of  compreilion.  But  this  law  of  corpufcular  force 
is  unlike  every  thing  we  obferve  ia  nature,  and  to  the  laft  degree 
improbable. 
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We  mud  therefore  continue  the  limitation  of  this  mutual  re- 
jmlfion  of  the  particles  of  air,  and  be  contented  for  the  prelent 
with  having  eltablilhed  it  as  an  experimental  faft,  that  the  ad- 
joining partich  s of  air  are  kept  afunder  by  forces  invcrfely  pro- 
portional to  their  didances  ; or  perhaps  it  is  better  to  abide  by 
the  fenfible  law,  that  the  dcnfity  of  air  is  proportional  to  the  com - 
pr  effing  force.  This  law  is  abundantly  diffident  for  explain- 
ing all  the  lubordinate  phenomena,  and  for  giving  us  a com- 
plete knowledge  of  the  mechanical  conditution  of  our  at- 
mofphere. 

And,  in  the  fird  place,  this  view  of  the  compreffibility  of  the 
air  muit  give  us  a very  different  notion  of  the  height  of  the  at- 
mofphere  from  what  we  deduced  on  a former  occafion  from  our 
exjxM'iments.  It  is  found,  that  when  the  air  is  of  the  tempera- 
ture 320  of  Fahrenheit’s  thermometer,  and  the  mercury  in  the 
barometer  Hands  at  30  inches,  it  will  defeend  one-tenth  of  an 
inch  if  we  take  it  to  a place  87  feet  higher.  Therefore,  if  the 
rur  were  equally  denfe  and  heavy  throughout,  the  height  of  the 
atmofphere  would  be  30x10x87  feet,  or  5 miles  and  100 
yards.  But  the  loofe  reafoning  adduced  on  that  occafion  was 
enough  to  fhow  us  that  it  mud  be  much  higher;  becaufe  every 
dratum  as  we  afeend  mud  be  fucceffively  rarer  as  it  is  lefs  com- 
preded  by  incumbent  weight.  Not  knowing  to  what  degree 
air  expanded  when  the  compreffion  was  diminiflied,  we  could 
not  tell  the  lucceffive  diminutions  of  denfity  and  confequent 
augmentation  of  bulk  and  height  ; we  could  only  fay,  that 
feveral  atmofpherie  appearances  indicated  a much  greater  heigh'. 
Clouds  have  been  feen  much  higher;  but  the  phenomenon  of 
the  twilight  is  the  mud  convincing  proof  of  this.  There  is  no 
doubt  that  the  vifibility  of  the  Iky  or  air  is  owing  to  its  want  of 
perfed  transparency,  each  particle  (whether  of  matter  purely 
f aetial  or  heterogeneous)  refidding  a little  light. 

Let  b (pi.  10.  fig.  54.)  be  the  lad  particle  o:  Illuminated  air 
which  can  be  feen  in  the  horizon  by  a fpeidator  at  A.  This 
mud  be  illuminated  by  a ray  SD  b,  touching  the  earth’s  furface 
at  l’ome  point  D.  Now  it  is  a known  fact,  that  the  degree  of 
illumination  called  twilight  is  perceived  when  the  (un  is  180 
below  the  horizon  of  the  fpedator,  that  is,  when  the  angle 
EZ>S,or  ACD  is  18  degrees  ; therefore  b C is  the  lecant  of  9 
degrees  (it  is  lefs,  viz.  about  8^  degrees,  on  account  of  refrac- 
tion). We  know  the  earth’s  radius  to  be  about  3970  miles  : 
hence  we  conclude  b B to  be  about  45  miles  ; nay,  a very  fenfi- 
ble  illumination  is  perceptible  much  turther  from  the  fun’s  place 
than  this,  perhaps  twice  as  far,  and  the  air  is  fufficiently  denfe 
for  refledling  a fenfible  light  at  the  height  of  nearly  200  miles. 

We  have  now  feen  that  air  is  prodigioully  expanfible.  None 
of  our  experiments  have  didindly  diown  us  any  limit.  But 
it  does  not  follow  that  it  is  expanfible  without  end  ; nor  is  this 
at  all  likely.  It  is  much  more  probable  that  there  is  a certain 
diltance  of  the  parts  in  which  they  no  longer  repel  each  other ; 
and  this  would  he  the  diltance  at  which  they  would  arrange 
themfelves  if  they  were  not  heavy.  But  at  the  very  fumniit  of 
the  atmofphere  they  will  be  a very  fmall  matter  nearer  to  each 
other,  on  account  of  their  gravitation  to  the  earth.  T ill  we 
know  precifelv  the  law  of  this  mutual  repulfion,  vve  cannot  fay 
what  is  the  height  ol  the  atmofphere. 

■ But  if  the  air  be  an  elattic  fluid  whofe  denfi'y  is  always  pro- 
portionable to  the  compelling  force,  we  can  tell  what  is  its. 
denfity  at  any  height  above  the  lurface  of  the  earth  : and  we 
can  compare  the  denfity  fo  calculated  with  the  denfity  difeover- 
ed  by  obfervation  : for  this  lad  is  meafured  by  the  height  at 
which  it  lupports  mercury  in  the  barometer.  This  is  the  dire  (Id 
meafure  of  the  prelfure  of  the  external  air ; and  as  we  know  the 
law  of , gravitation,  we  can  tell  what  would  be  the  prelfure  of 
air  having  the  calculated  denfity  in  all  its  parts. 

: Let  us  therefore  fuppofe  a pridnatic  or  cylindric" column  of 
air  reaching  to  the  top  of  the  atmofphere.  Let  this  be  divided 
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into  an  indefinite  number  of  ftrata  of  very  fmall  and  equal 
depths  or  thicknefs  ; and  let  us,  for  greater  fimplicity,  fuppofe 
at  firtl  that  a particle  of  air  is  of  the  fame  weight  at  all  diltances 
from  the  centre  of  the  e'arth. 

The  abfolute  weight  of  any  one  of  thefe  drata  will  on  thefe 
conditions  be  proportional'  to  the  number  of  particles  or  the 
gravity  of  air  contained  in  it ; and  fince  the  depth  of  each  dra- 
tum is  the  fame,  this  quantity  of  air  will  evidently  be  as  the 
denfity  of  the  dratum  : but  the  denfity  of  any  dratum  is  as  the 
comprelling  force  ; that  is,  as  the  prelfure  of  the  drata  above  it; 
that  is,  as  their  weight ; that  is,  as  their  quantity  of  matter — 
therefore  the  quantity  of  air  in  each  Sratum  is  proportional  to 
the  quantity  of  air  above  it  ; but  the  quantity  in  each  dratum 
is  the  ditference  between  the  column  incumbent  on  its  bottom 
and  on  its  top:  thefe  differences  are  therefore  proportional  to 
the  quantities  of  which  they  are  the  differences.  But  when 
there  is  a feries  of  quantities  which  are  proportional  to  their 
own  differences,  both  the  quantities  and  their  differences  are  in 
continual  or  geometrical  progretlion  : for  let  a,  b,  c,  be  three 
fuch  quantities  that 

b : czza — b : l — c,  then,  by  altern. 

I : a — b—cp  b — c and  by  compof. 

I : a=c  : b 

and  a : b=b  : c 

therefore  the  denfisies  of  thefe  drata  decreafe  in  a geometrical 
progreffion  ; that  is,  when  the  elevations  above  the  centre  or 
furface  of  the  earth  increafe,  or  their  depths  under  the  top  of 
the  atmofphere  decreafe,  in  an  arithmetical  progreflion,  the 
denfities  decreafe  in  a geometrical' progreffion. 

Let.ARQ.  (pi.  It.  fig.  53)  repreferit  the  fedtlon  of  the  earth 
by  a plane  through  its  centre  O,  and  let  m OAM  be  a vertical 
line,  and  AE  perpendicular  to  OA  will  be  a horizontal  line 
through  A,  a point  on  the  earth’s  furface.  Let  AE  be  taken 
to  reprelent  the  denfity  of  the  air  at  A ; and  let  DH,  parallel  to 
AE,  be  taken  to  AE  as  the  denfity  at  D is  to  the  denfity  at  A : 
it  is  evident,  that  if  a log  iff  ic  or  logarithmic  curve  EHN  be 
drawn,  having  AN  for  its  axis,  and  palling  through  the  points 
E and  H,  the  denfi'y  of  the  air  at  any  other  point  C,  in  this 
vertical  line,  will  be  reprefented  by  CG,.  the  ordinate  to  the 
curve  in  that  point : for  it  is  the  property  of  this  curve,  that  if 
portions  A13,  AC,  AD,  of  its  axis  he  taken  in  arithmetical  pro- 
greffion, the  ordinates  AE,  B^,  CG,  DH,  will  be  in  geometri- 
cal progretlion. 

It  is  another  fundamental  property  of  this  curve,  that  if  EK 
or  HS  touch  the  curve  in  E or  H,  the  lubtangent  AK  or  DS  is 
a conftant  quantity. 

And  a third  fundamental  property  is,  that  the  infinitely  ex- 
tended area  MAEN  is  aqual  to  the  redlangle  KAEL  of  the 
ordinate  and  lubtangent ; and,  in  like  manner,  the  area 
MDHN  is  equal  to  SD  X DH,  or  to  KA  x DH  ; confequent- 
ly  the  area  lying  beyond  any  ordinate  is  proportional  to  that 
ordinate. 

Thele  geometrical  properties  of  this  curve  are  all  analogous 
to  the  chief  circumdances  in  the  conditution  of  the  atmofphere, 
on  the  fiuppofition  of  equal  gravity.  The  area  MCGN  repre- 
fents  the  whole  quantity  of  aerial  matter  which  is  above  C : 
for  CG  is  the  denfity  at  C,  and  Cl)  is  the  thicknefs  of  the 
dratum  between  C and  I)  : and  therefore  CGIJD  will  be  as 
the  quantity  of  matter  or  air  in  it ; and  in  like  manner  of  all 
the  others,  and  of  their  funis,  or  the  whole  area  MCGN  : and 
as  each  ordinate  is  proportional  to  the  area  above  it.  lo  each 
denfity,  and  the  quantity  of  air  in  each  dratum,  is  proportional 
to  the  quantity  of  air  above  it:  and  as  the  whole  area  MAEN 
is  equal  to  the  redangle  KAEL,  fo  the  whole  air  of  variable 
denfity  above  A might  he  contained  in  a column  KA,  if,  in- 
dead of  being  cbmprelled  by  its  own  weight,  it  were  without 
weight,  and  coinprdfed  by  an  external  force  equal  to  the’prvf- 
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fure  of  the  air  at  the  furface  of  the  earth.  In  this  cafe,  it 
would  be  of  the  uniform  denfity  AE,  which  it  has  at  the  fur- 
face  of  the  earth,  making  what  we  have  repeatedly  called  the 
homogeneous  atmofphere. 

Hence  we  derive  this  important  eircumftance,  that  the 
height  of  the  homogeneous  atmofphere  is  the  fubtangent  of 
that  curve  whofe  ordinates  are  as  the  denfities  of  the  air  at 
different  heights,  on  the  fuppofition  of  equal  gravity.  This 
curve  may  with  propriety  be  called  the  atmospherical 
logarithmic  : and  as  the  different  logarithmics  are  all  cha- 
rarterifed  by  their  fubtangents,  it  is  of  importance  to  deter- 
mine this  one. 

It  may  be  done  by  comparing  the  denfities  of  mercury  and 
air.  For  a column  of  air  of  uniform  denfity,  reaching  to  the 
top  of  the  homogeneous  atmofphere,  is  in  equilibrio  with  the 
mercury  in  the  barometer.  Now  it  is  found,  by  the  belt  ex- 
periments, that  when  mercury  and  air  are  of  the  temperature 
320  of  Fahrenheit’s  thermometer,  and  the  barometer  ftands  at 
30  inches,  the  mercury  is  nearly  10440  times  denfer  than  air. 
Therefore  the  height  of  the  homogeneous  atmofphere  is  10440 
times  30  inches,  or  26100  feet,  or' 8700  yards,  or 43^0  fathoms, 
or  5 miles  wanting  100  yards. 

Or  it  may  be  found  by  obfervations  on  the  barometer.  It 
is  found,  that  ivhen  the  mercury  and  air  a te  of  the  above  tem- 
perature, and  the  barometer  on  the  fea-fhore  frauds  at  30  inches, 
if  we  carry  it  to  a place  884  feet  higher  it  will  fall  to  29 
inches.  Now,  in  all  logarithmic  curves  having  equal  ordinates, 
the  portions  of  the  axes  intercepted  between  the  correfponding 
pairs  of  ordinates  are  proportional  to  the  fubtangents.  And 
the  fubtangent  of  the  curve  belonging  to  our  common  tables 
is  0,4342945,  and  the  difference  of  the  logarithms  of  30  and 
29  (whiph  is  the  portion  of  the  axis  intercepted  between  the 
ordinates  30  and  29),  or  0,0147233,  is  to  0,4342945  as  883 
is  to  26058  feet,  or  8686  yards,  or  4343  fathoms,  or  5 miles 
wanting  1 14  yards.  This  determination  is  14  yards  lei's  than 
the  other,  and  it  is  uncertain  which  is  the  moft  exaft.  It  is 
extremely  difficult  to  mealure  the  refpe&ive  denfities  of  mer- 
cury and  air;  and  in  meafuring  the  elevation  which  produces 
a fall  of  one  inch  in  the  barometer,  an  error  of  ^ of  an  inch 
would  produce  all  the  difference.  We  prefer  the  laft,  as  de- 
pending on  fewer  circumftances. 

But  all  this  inveftigation  proceeds  on  the  fuppofition  of 
equal  gravity,  whereas  we  know  that  the  weight  of  a particle 
of  air  decreafes  as  the  fquare  of  its  diftance  from  the  centre  of 
the  earth  increafes.  In  order,  therefore,  that  a fuperior  ftra- 
tum  may  produce  an  equal  preffyre  at  the  furface  of  the  earth, 
it  muff  be  denfer,  becaufe  a particle  of  it  gravitates  lefs.  The 
denfity,  therefore,  at  equal  elevations,  muft  be  greater  than  on 
the  fuppofition  of  equal  gravity,  and  the  law  of  diminution  of 
denfity  muft  be  different. 

Make  OD  : OA=OA  : Or/;  ' 

OC  : OA  — OA  : 0c; 

OB  : OA=OA  : Ob,  &c; 

fo  that  Otl,  Oc,  Ob,  OA,  may  be  reciprocals  to  OD,  OC,  OB, 
OA ; and  through  the  points  A,  b,  c,  d,  draw  the  perpendicu- 
lars AE,  bf,  eg.  db,  making  them  proportional  to  the  denfities 
in  A,  B,  C,  D : and  let  us  fuppofe  CD  to  be  exceedingly  lmall, 
fo  that  the  denfity  may  be  fuppoled  uniform  through  the  whole 
ltratum.  Thus  we  have 

OD  x Od=OA1,  = OC  xOc 
and  Oc  : Od=OT)  : OC ; 
and  Oc  : Oc — Or/=OD  : OD — OC, 
or  Oc  : cd—  OD  : DC  ; 
and  cd  : CD  = Oc  : OD  ; 

becai}fc  OC  and  OD  are  ultimately  in  the  ratio  of  equality, 
we  have 

cd  : CD=Oc  : OC=OA1 : OC1, 


'CgX 


but  CD 


OC*’ 

C arifing  from  the  abfolute 


and  fi=CDx-^*,  and  cdxcgzz CDx-'““  0A* 

OA*  . 

* CS  x ~qqJ  ‘s  35  l*ie  preffurc  at 

weight  of  the  ftratund  CD.  For  this  weight  is  as  the  bulk,  as 
the  denfity,  and  as  the  gravitation  of  each  particle  jointly. 

- O -\* 

Now  CD  expreffes  the  bulk,  eg  the  denfity,  and  — the  gra- 

OC* 

vitation  of  each  particle.  Therefore,  cdxcg  i?  as  the  pref- 
fure  on  C arifing  from  the  weight  of  the  (Iratum  DC;  but 
cd  X eg  is  evidently  the  element  of  the  curvilineal  area  A mn  E„ 
formed  by  the  curve  E fglm  and  the  ordinates  AE,  bf,  eg,  abr 
Szc.  mn.  Therefore  the  fum  of  all  the  elements,  fuch  as  cdbg, 
that  is,  the  area  eving  below  eg,  will  be  as  the  whole  preflure  on 
C,  arifing  from  the  gravitation  of  all  the  air  above  it ; but,  by 
the  nature  of  air,  this  whole  pretTure  is  as  the  denGty  which  it 
produces,  that  is,  as  eg.  Therefore  the  curve  E gn  is  of  fuch 
a nature  that  the  area  lying  below  or  beyond  any  ordinate  eg  is 
proportional  to  that  ordinate.  This  13  the  property  of  the  loga- 
rithmic curve,  and  E gn  is  a logarithmic  curve. 

But  further,  this  curve  is  the  fame  with  EGN.  For  let  B 
continually  approach  to  A,  and  ultimately  coincide  with  it. 
It  is  evident  that  the  ultimate  ratio  of  BA  to  A b,  and  of  BF' 
to  bf,  is  that  of  equality;  and  if  EFK,  E fk,  be  drawn,  they 
will  contain  equal  angles  with  the  ordinate  AE,  and  will  cut 
off  equal  fubtangents  AK,  Ak.  The  curves  EGN,  Ygn  are 
therefore  the  fame,  but  in  oppofite  pofitions. 

Laftly,  if  OA,  Ob,  Oc,  O d,  &c.  be  taken  in  arithmetical 
progreffion  decreafing,  their  reciprocals  OA,  OB,  OC,  OD,  &c, 
will  be  in  harmonical  progreffion  increafing,  as  is  well  known  t 
but,  from  the  nature  of  the  logarithmic  curve,  whep  OA,  Ob, 
Oe,  Od,  &c.  are  in  arithmetical  progreffion,  the  ordinates  AE, 
bf,  eg,  db,  &c.  are  in  geometrical  progreffion.  Therefore 
when  OA,  OB,  OC,  OD,  ire.  are  in  harmonical  progreffion, 
the  denfities  of  the  air  at  A,  B,  C,  D,  &c.  are  in  geometrical 
progreffion  ; and  thus  may  the  denfity  of  the  air  at  all  eleva- 
tions be  difeovered.  Thus  to  find  the  denfity  of  the  air  at  K. 
the  top  of  the  homogeneous  atmofphere,  make  OK  : OA=OA;. 
OL,  and  draw  the  ordinate  LT,  LT  is  the  denfity  at  K. 

The  celebrated  Dr.  Halley  was  the  firft  who  obferved  the  re- 
lation between  the  denfity  ®f  the  air  and  the  ordinates  of  the 
logarithmic  curve,  or  common  logarithms.  This  he  did  on  the 
fuppofition  of  equal  gravity;  and  his  difeovery  is  acknow- 
ledged by  Sir  Ilaac  Newton  in  Princip.  ii.  prop.  22.  fcbol. 
Halley’s  diflertation  on  the  fubjeft  is  in  No.  185  of  the  Phil. 
Tranf  Newton,  with  his  ufual  lagacity,  extended  the  fame 
relation  to  the  true  date  of  the  cafe,  where  gravity  is  as  the 
fquare  of  the  diftance  inverfely  ; and  ffiowed  that  when  the 
diftances  from  the  earth’s  centre  arc  in  harmonic  progreffion, 
the  denfities  are  in  geometric  progreffion.  He  fhows  indeed, 
in  general,  what  progreffion  of  the  diftance,  on  any  fuppofition 
of  gravity,  will  produce  a geometrical  progreffion  of  the  denfi- 
ties, fo  as  to  obtain  a fet  of  lines  OA,  Ob,  Oe,  Od,  &c.  which 
will  be  logarithms  of  the  denfities.  The  iubjcCl  was  afterwards 
treated  in  a more  familiar  manner  by  Cotes  in  his  Hydrofl. 
Led.  and  in  his  Harmonia  Menfurarum ; alfo  by  Dr.  Brooks 
Taylor,  Metb.  Increment. ; Wolf  in  his  Acromctria  ; Herman 
in  his  Pborojiomia ; &c.  &c.  and  lately  by  Horfley,  Phil.  Tranf. 
tom.  lxiv. 

An  important  corollary  is  deducible  from  thefe  principles, 
viz.  that  the  air  has  a finite  denfity  at  an  infinite  diftance  from- 
the  centre  of  the  earth,  namely,  luch  as  will  be  reprefented  by 
the  ordinate  OP  drawn  through  the  centre.  It  may  be  ob- 
jected to  this  conclufion,  that  it  would  infer  an  infinity  of  mat- 
ter in  the  univerfe,  and  that  it  is  inconfiftent  with  the  pheno- 
mena of  the  planetary  motions,  which  appear  to  be  performed 
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in  a fyace  void  all  refinance,  and  therefore  of  all  matter. 
But  this  fluid  mull  be  fo  rare  at  great  diftances,  that  the  re- 
fitlance  will  be  infcnfible,  even  though  the  retardation  occa- 
ftoned  by  it  has  been  accumulated  for  ages.  Even  at  the  very- 
moderate  -dillance  of  500  miles,  the  rarity  is  fo  great  that  a 
cubic  inch  of  common  air  expanded  to  that  degree  would  oc- 
cupy  a fphere  equal  to  the  orbit  of  Saturn  3 and  the  whole  re- 
tardation which  this  planet  would  fuftain  after  fame  millions 
of  years  would  not  exceed  what  would  be  occafioned  by  its 
meeting  one  bit  of  matter  of  half  a grain  weight. 

This  being  the  cafe,  it  is  not  unreafonable  to  fuppofe  the  vi- 
able univerfe  occupied  by  air,  which,  by  its  gravitation,  will 
accumulate  itfelf  round  every  body  in  it,  in  a proportion  de- 
pending on  their  quantities  of  matter,  the  larger  bodies  attradl- 
ing  more  of  it  than  the  fmallcr  ones,  and  thus  forming  an  at- 
mofphere about  each.  And  many  appearances  warrant  this 
fuppofition.  Jupiter,  Mars,  Saturn,  and  Venus,  are  evidently 
furrounded  by  atmofpheres.  The  conflitution  of  thefe  atrno- 
fpheres  may  differ  exceedingly  from  other  caufes.  If  the 
planet  has  nothing  on  its  furface  which  can  be  diflolved  by  the 
air  or  vol at ilifed  by  heat,  the  atmofphere  will  be  continually 
clear  and  tranfparent,  like  that  of  the  moon. 

Mars  has  an  atmofphere  which  appears  precifely  like  our 
own,  carrying  clouds,  or  depofiting  fnows  : for  when,  by  the 
obliquity  of  his  axis  to  the  plane  of  his  ecliptic,  he  turns  his 
north  pole  towards  the  fun,  it  is  obferved  to  be  occupied  by  a 
broad  white  fpot.  As  the  fummer  of  that  region  advances, 
this  fpot  gradually  waftes,  and  foroetimes  vanilhes,  and  then 
the  fouth  pole  comes  in  fight,  furrounded  in  like  manner  with 
a.  white  fpot,  which  undergoes  fimilar  changes.  This  is  pre- 
cifely the  appearance  which  the  fnowy  circumpolar  regions  of 
this  earth  will  exhibit  to  an  aflronomer  on  Mars.  It  may  not, 
however,  be  fnow  that  we  fee  ; thick  clouds  will  have  the  fame 
appearances. 

The  atmofphere  of  the  planet  Jupiter  is  alfo  very  fimilar  to 
our  own.  It  is  diverfified  by  flreaks  or  belts  parallel  to  his 
equator,  which  frequently' change  their  appearance  and  dimen- 
sions, in  the  fame  manner  as  thofe  tracks  of  fimilar  fky  which 
belong  to  different  regions  of  this  globe.  There  is  a certain 
kind  of  weather  that  more  properly  belongs  to  a particular 
climate  than  to  any  other.  This  is  nothing  but  a certain  ge- 
neral ltate  of  the  atmofphere  which  is  prevalent  there,  though 
■with  confiderable  variations.  This  mult  appear  to  a fpedator 
in  the  moon  like  a llteak  fpread  over  that  climate,  diflinguifh- 
uig  it  from  others.  But  the  molt  remarkable  fimilarity  is  in 
the  motion  of  the  clouds  on  Jupiter.  They  have  plainly  a mo- 
tion from  eaft  to  well  relative  to  the  body  of  the  planet  : for 
there  is  a remarkable  fpot  on  the  furface  of  the  planet,  which  is 
obferved  to  turn  rounu  the  axis  in  9b.  1 6"  3 and  there  fre- 

quently appear  variable  and  perifhing  lpots  in  the  belts,  which 
iometiines  laft  lor  ftveral  revolutions.  Thefe  are  obferved  to 
circulate  in  9.  55.  05.  Thefe  numbers  are  the  refults  of  a 
long  lories  ot  oblervations  by  Dr.  Herfchel.  This  plainly  in- 
dicates a general  current  of  the  clouds  weftward,  precilely  fimi- 
lar to  what  a fpedator  in  the  moon  muff  obferve  in  our  atmo- 
fphere arifing  from  the  trade-winds.  Mr.  Schroeter  ha6  made 
the  atmofphere  of  Jupiter  a lludy  for  many  years  3 and  de- 
duces trom  his  obfervations  that  the  motion  of  the  variable 
foots  is  fubjed  to  great  variations,  but  is  always  from  ejft  to 
welt.  This  indicates  variable  winds. 

The  atmofphere  of  Venus  appears  alfo  to  be  like  ours, 
loaded  with  vapours,  and  in  a llate  of  continual  change  of  ab- 
ruption and  precipitation.  About  the  middle  of  lall  century 
the  furface  of  Venus  was  pretty  diftindly  feen  for  many  years 
aiiequered  with  irregular  fpots,  which  are  deferibed  by  Campani, 
iiianchini,  and  other  atlrunomers  in  the  fouth  of  Europe,  and 
alio  by  Caffini  at  Paris,  and  Hooke  and  Towuley  in  England. 


But  the  fpots  became  gradually  more  faint  and  indiftind  5 and 
for  near  a century,  have  difappeared.  The  whole  furface  ap- 
pears now  of  one  uniform  brilliant  white.  The  atmofphere  is 
probably  filled  with  a reflecting  vapour,  thinly  diffufed  through 
it,  like  water  faintly  tinged  with  milk.  A great  depth  of  this 
muff  appear  as  white  as  a fra  all  depth  of  milk  itfelf  j and  it 
appears  to  be  of  a ‘very  great  depth,  and  to  be  refradive  like 
our  air.  For  Dr.  Herfchel  has  obferved,  by  the  help  of  his 
fine  telefcopes,  that  the  illuminated  part  of  Venus  is  confider- 
ably  more  than  a hemifphere,  and  that  the  light  dies  gradually 
away  to  the  bounding  margin.  This  is  the  very  appearance 
that  the  earth  would  make  if  furnifhed  with  fuch  an  atmo- 
fphere. The  boundary  of  illumination  would  have  a penum- 
bra reaching  about  nine  degrees  beyond  it.  If  this  be  the  con- 
ftitutibn  of  the  atmofphere  of  Venus,  (he  may  be  inhabited 
by  beings  like  ourfelves.  They  would  not  be  dazzled  by  the 
intolerable  fplendor  of  a fun  four  times  as  big  and  as  bright,, 
and  fix-teen  times  more  glaring,  than  ours  ; for  they  would  fel- 
dom  or  never  fee  him,  but  inftead  of  him  an  uniformly  bright, 
and  white  fky.  They  would  probably  never  fee  a flar  or 
planet,  unlefs  the  dog-ftar  and  Mercury  3 and  perhaps  the  earth 
might  pierce  through  the  bright  haze  which  furrounds  their 
planet.  For  the  fame  reafon  the  inhabitants- would  not  per- 
haps be  incommoded  by  the  fun’s  heat.  It-  is-  indeed  a very 
quellionable  thing,  whether  the  fun  would  caufe  any  heat,  even* 
here,  if  it  were  not  for  the  chemical  adion  of  bis  rays  on  our 
air.  This  is  rendered  not  improbable  by  the  intenfe  cold  felt 
on  the  tops  of  the  higheft  mountains,  in  the  cleareft  air,  and 
even  under  a vertical  fun  in  the  torrid  zone. 

The  atmofphere  of  comets  feems  of  a nature  totally^  different. 
This  feems  to  be  of  inconceivable  rarity,  even  when  it  reflects 
a very  fenfible  light.  The  tail  is  always  turned  nearly  away 
from  the  fun.  It  is  thought  that  this  is  by  the  impulfe  of  the 
folar  rays.  If  this  be  the  cafe,  we  think  it  might  be  difeovered 
by  the  aberration  and  the  refradion  of  the  light  by  which  we 
fee  the  tail : for  this  light  muff  come  to  our  eye  with  a much 
fmaller  velocity  than  the  fun’s  light,  if  it  be  reflected  by  repul- 
five  or  elaftic  forces,  which  there  is  every  reafon  in  the  world  to 
believes  and  therefore  the  velocity  of  the  refleded  light  will  be 
diminifhed  by  all  the  velocity  communicated  to  the  rafkding 
particles.  This  is  almoft  inconceivably  great.  The  comet  of 
1680  went  half  round  the  fun  in  ten  hours,  and  had  a tail  at 
lead  a hundred  millions  of  miles  long,  which  turned  round  at 
the  fame  time,  keeping  nearly  in  the  diredion  oppofite  to  the 
fun.  The  velocity  neceflary  for  this  is  prodigious,  approaching 
to  that  of  light.  And  perhaps  the  tail  extends  much  further 
than  we  fee  it,  but  is  vifible  only  as  far  as  the  velocity  with' 
which  its  particles  recede  from  the  fun  is  lefs  than  a certain 
quantity,  namely,  what  would  leave  a fufficient  velocity  for  the 
refleded  light  to  enable  it  to  affed  our  eyts.  And  it  may  be 
demonftrated,  that  although  the  real  form  of  the  vifible  tail  is 
concave  on  the  anterior  fide  to  which  the  comet  is  moving,  it 
may  appear  convex  on  that  fide,  in  confequence  of  the  very 
great  aberration  of  the  light  by  which  the  remote  parts  are 
feen.  All  this  may  be  difeovered  by  properly  contrived  obfer- 
vations; and  the  conjedure  merits  attention.  But  of  this  di- 
greflion  there  is  enough  ; and  we  return  to  our  fubjed,  the. 
conflitution  of  our  air. 

We  have  fhown  how  to  determine  a priori  the  denfity  of  the 
air  at  different  elevations  above  the  furface  of  the  earth.  But 
the  denfities  may  be  difeovered  in  all  acceflible  elevations  by 
experiments;  namely,  by  oblerving  the  heights  of  the  mercury 
in  the  barometer.  This  is  a dired  mealure  of  the  preflure  of 
the  incumbent  atmofphere  3 and  this  is  proportional  to  the  den- 
lity  Which  it  produces. 

Therefore,  by  means  of  the  relation  fubfifting  between  the 
deufities  and  the  elevations,  we  can  difeover  the  elevations  by 
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®bfervaticns  made  oh  the  de'iifities  by  means  of  the  barometer ; 
and  thus  we  may  meafure  elevations  by  means  of  the  baro- 
meter ; and,  with  very  little  trouble,  take  the  level  of  any  ex- 
tenfive  traft  of  country.  Of  this  we  have  an  illullrtous  ex- 
ample in  the  l eft  ion  which  the  Abbe  Chappe  d’Auteroche  has 
given  of  the  whole  country  between  Brett  and  Ekaterinen- 
b irgh  in  Siberia.  This  is  a fubjeft  which  del'erves  a minute 
confident  ion  : we  thall  therefore  prefent  it  under  a very 
fimple  and  familiar  form  ; and  trace  the  method  through  its  va- 
rious fteps  of  improvement  by  De  Luc,  Roy,  Shuckburgh,  &c. 

We  have  already  obferved  oftener  than  once,  that  if  the 
mercury  in  the  baromeier  (lands  at  30  inches,  and  if  the  air 
and  mercury  be  of  the  temperature  52  degrees  in  Fahrenheit’s 
thermometer,  a column  of  air  87  feet  thick  has  the  fame  weight 
with  a column  of  mercury  T*0  of  an  inch  thick.  Therefore,  if 
we.  carry  the  barometer  to  a higher  place,  fo  that  the  mercury 
finks  to  29.9,  we  have  afeended  87  feet.  Now,  fuppofe  we 
carry  it  ftill  higher,  and  that  the  mercury  (lands  at  29.8  ; it  is 
required  to  know  what  height  we  have  now  got  to  ? Wc  have 
evidently  afeended  through  another  ftratum  of  equal  weight 
with  the  former  : but  it  mull  be  of  greater  thicknefs,  becaufe 
the  air  in  it  is  rarer,  being  lefs  compreffed.  We  may  call  the 
denfity  of  the  fitft  llratum  300,  meafuring  the  denfity  by  the 
number  of  tenths  of  an  inch  of  mercury  which  its  elafticity  pro- 
portional to  its  denfity  enables  it  to  fupport.  For  the  fame  rea- 
fon,  the  denfity  of  the  fecond  ftratum  mult  be  299  : but  when 
the  weights  are  equal,  the  bulks  are  inverftly  as  the  den- 
lities ; and  when  the  bafes  of  the  ftrata  are  equal,  the  bulks 
are  as  the  thicknelfes.  Therefore,  to  obtain  the  thicknefs 
of  this  fecond  ftratum,  fay  299  : 300  = 87  : 87,29;  and  this 
fourth  term  is  the  thicknefs  of  the  fecond  ftratum,  and  we  have 
afeended  in  all  174,29  feet.  In  like  manner  we  may  rife  till 
the  barometer  (hows  the  denfity  to  be  298  : then  fay,  298  : 30 
— 87  : 87,584  for  the  thicknefs  of  the  third  ftratum,  and 
261,875  or  261^  for  the  whole  afeent ; and  we  may  proceed 
in  the  fame  way  for  any  number  of  mercurial  heights,  and  make 
a table  of  the  correfponding  elements  as  follows : whete  the 
firft  column  is  the  height  of  the  mercury  in  the  barometer,  the 
fecond  column  is  the  thicknefs  of  the  ftratum,  or  the  elevation 
above  the  preceding  ftation  ; and  the  third  column  is  the  whole 
elevation  above  the  firft  ftation. 


Bar. 

Strat. 

Elevat. 

30 

CO, COO 

00,000 

29.9 

OO 

'-l 

b 

0 

0 

87.OOO 

29,8 

87,291 

174,291 

29,7 

8/>56 * 84 

261,875 

29,6 

87,879 

349*754 

2 9- 5 

88,17-6 

437*93° 

29,4. 

88,475 

<126,405 

29>3 

88,77b 

615,181 

29,2 

89,079 

704,260 

29,1 

89,384 

793.644 

29 

89,691 

883>33  > 

Having  done  this,  we  'can  now  meafure  any  elevation  within 
the  limits  of  our  table,  in  this  manner. 

Obferve  the  barometer  at  the  lower  and  at  the  upper  Rations, 
and  write  down  the  correfponding  elevations.  Subcraft  the 
one  from  the  other,  and  the  remainder  is  the  height  required. 
Thus,  fuppofe  that  at  the  lower  ftation  the  mercurial  height  was 
29,8,  and  that  at  the  upper  ftation  it  was  29^1 . 

29>'  793  Ah 

29,8  174,291 


6 1 9»3  53  — Elevation. 

We  may  do  the  fame  thing  with  tolerable  accuracy  without 

the  table,  by  taking  the  medium  m of  the  mercurial  heights, 
and  their  difference  d in  tenths  of  an  inch  ; and  then  fay,  As  m 


to  300,  fo  is  8 ~d  to  the  height  required  hi  or  h-=z  - ‘JL. 

m 

=zib\ood  , 

— Thus,  in  the  foregoing  examp’e,  m is  294,5,  and 

• 7X2 

d is  = 7 ; and  therefore  h = 

2 

one  foot  from  the  former  value. 

Either  of  thefe  methods  ii  fufliciently  accurate  for  moft  pur- 
pofes,  and  even  in  very  great  elevations  will  not  produce  any 
error  of  confequence : the  whole  error  of  the  elevation  8S3 
feet  four  inches,  which  is  the  extent  of  the  above  table,  is  only 
| of  an  inch. 

But  we  need  not  confine  ourfelves  to  methods  of  approxima- 
tion, when  we  have  an  accurate  and  fcientific  method  that  is 
equally  eafy.  We  have  feen  that,  upon  the  fuppofition  of 
equal  gravity,  the  denfities  of  the  air  are  as  the  ordinates  of 
a logarithmic  curve,  having  the  line  of  elevations  for  its  axis. 
We  have  alfo  feen  that,  in  the  true  theory  of  gravity,  if  the 
diftanees  from  the  centre  of  the  earth  increafe  in  a harmonic 
piogreffion,  the  logarithm  of  the  denfities  will  decreafe  in  an 
arithmetical  progreffion  ; but  if  the  greateft  elevation  above  the 
furface  be  but  a few  miles,  this  harmonic  progreffion  will  hardly 
differ  from  an  arithmetical  one.  Thus,  if  Ai,  Ac,  Ad,  are  1, 
2,  and  3 miles,  we  ffiall  find  that  the  correfponding  elevations 
AB,  AC,  AD  are  fenfibly  in  arithmetical  progreffion  alfo: 
for  the  earth’s  radius  AC  is  nearly  4000  miles.  Hence  it  plainly 

follows,  that  BC  — AB  is , or - of  a mile, 

4000  x 400 1 1 6004000 

or  — U 0f  an  inch  ; a quantity  quite  infignificant.  We  may 

therefore  affirm,  without  hefitation,  that  in  all  aeceffible  places, 
the  elevations  increafe  in  an  arithmetical  progreffion,  while  the 
denfities  decreafe  in  a geometrical  progreffion.  Therefore  the' 
ordinates  are  proportional  to  the  numbers  which  arc  taken  to 
meafure  the  denfities,  and  the  portions  of  the  axis  are  propor- 
tional to  the  logarithms  of  thete  numbers.  It  follows,  there- 
fore, that  we  may  take  fuch  a fcale  for  meafuring  the  denfities 
that  the  logarithms  of  the  numbers  of  this  fcale  thall  he  the  very 
portions  of  the  axis  ; that  is,  of  the  vertical  line  in  feet,  yards, 
fathoms,  or  what  meafure  we  pleafe  : and  we  may,  on  the  other 
hand,  choofe  fuch  a fcale  for  meafuring  our  elevations,  that  the 
logarithms  of  our  fcale  of  denfities  fhall  be  parts  of  this  fcale  of 
elevations  ; and  we  may  find  either  of  thefe  feales  fcientifically. 
For  it  is  a known  property  of  the  logarithmic  curve-',  that  when 
the  ordinates  are  the  fame,  the  intercepted  portions  of  the  ab- 
feiffae  are  proportional  to  their  fubtangents.  Now  we  know 
the  fubtangent  of  the  atmofpherical  logarithmic  : it  is  tiic 
height  of  the  homogeneous  atmofphere  in  any  meafure  we  pleafe, 
fuppofe  fathoms:  we  find  this  height  by  comparing  the  gravities 
of  air  and  mercury,  when  both  are  of  fome  determined  denfitv. 
Thus,  in  the  temperature  of  320  of  Fahrenheit’s  thermometer, 
when  the  barometer  (lands  at  30  inches,  it  is  known  (by  many 
experiments)  that  mercury  is  10423,068  times  heavier  than 
air;  therefore  the  height  of  the  balancing  column  of  homoge- 
neous air  will  be  104  23,068  times  30  inches  ; that  is,  4312,945 
Englifh  fathoms.  Again,  it  is  known  that  the  fubtangent  of 
our  common  logarithmic  tables,  where  one  is  the  logarithm  of 
the  number  10,  {50,4342945.  Thereforethe  number  0,4342945 
is  to  the  difference  1)  of  the  logarithms  of  any  two  barometric 
heights  as  4342,945  fathoms  are  to  the  fathoms  F contained  in 
the  portion  of  the  axis  of  the  atmofpherical  logarithmic,  which 
is  intercepted  between  the  ordinates  equal  to  thefe  barome- 
trical heights;  or  that  0,4342945  : D = 4342,945  : F,  and 
0,4342,945  : 4342,945  = D : F ; but  0,4342945  is  the  ter.- 
thoufandth  part  of  4342,945,  and  therefore  D is  the  ten-thou* 
fandth  part  of  F. 


6ico 

94.5 


= 620,4,  differing  only 
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And  thus  it  happens,  by  mere  chance,  that  the  logarithms 
of  the  denfities,  me  a Cured  by  the  inches  of  mercury  which  their 
elafticity  fupports  in  the  barometer,  are  juft  the  ten-thoufandth 
part  of  the  fathoms  contained  in  the  correfponding  portions  of 
the  axis  of  the  atmofpherical  logarithmic.  Therefore,  if  we 
multiply  our  common  logarithms  by  ioooo,  they  will  exprefs 
the  fathoms  of  the  axis  of  the  atmofpherical  logarithmic.  No- 
thing is  more  eafily  done.  Our  logarithms  contain  what  is 
called  the  index  or  chara&eriftic,  which  is  an  integer  and  a num- 
ber of  decimal  places.  Let  us  juft  remove  the  integer-place 
four  figures  to  the  right  hand  : thus  the  logarithm  of  60  is 

1.778 r5 13,  which  is  one  integer  and  Multiply  this 


tocoooco 

r [ O C X *2 

by  jo.ooo,  and  we  obtain  17781,1:13,  or  17781 

1001  1000 

The  practical  application  of  all  this  reafoning  is  obvious  and 
eafy  : obferve  the  heights  of  the  mercury  in  the  barometer  at 
the  upper  and  lower  ftations  in  inches  and  decimals  ; take  the 
logarithms  of  thefe,  and  fubtraft  the  one  from  the  other : the 
difference  between  them  (accounting  the  four  firft  decimal 
figures  as  integers)  is  the  difference  of  elevation  of  fathoms. 

Example. 

Merc.  Height  at  the  lower  ftation  29,8  - - 1.4742163 

upper  ftation  29,1  - - 1.4638930 


- 0.0103,233 


Diff.  of  Log.  x ioooo  ... 

2 2 0 

or  103  fathoms  and- of  a fathom,  which  is  619,392  feet, 

I OOO 

or  619  feet  4^  inches  ; differing  from  the  approximated  value 
formerly  found  about  f an  inch. 

Such  is  the  general  nature  of  the  barometric  meafurement  of 
heights  firft  fuggefted  by  Dr.  Halley ; and  it  has  been  verified 
by  numberlefs  comparifons  of  the  heights  calculated  in  this  way 
with  the  fame  height  meafured  geometrically.  It  was  indeed 
in  this  way  that  the  precife  fpecific  gravity  of  air  and  mercury 
was  moft  accurately  determined;  namely,  by  oblerving,  that 
when  the  temperature  of  air  and  mercury  was  32,  the  difference 
of  the  logarithms  of  the  mercurial  heights  were  precifely  the 
fathoms  of  elevation.  But  it  requires  many  corrections  to  ad- 
juft  this  method  to  the  circumftances  of  the  cafe ; and  it  was 
not  till  very  lately  that  it  has  been  fo  far  adjufted  to  them  as  to 
become  ufeful.  We  are  chiefly  indebted  to  Mr.  de  Luc  for  the 
improvements.  The  great  elevations  in  Switzerland  enabled 
him  to  make  an  immenfe  number  of  obfervations,  in  almoft 
every  variety  of  circumftances.  Sir  George  Shuckburgh  alfo 
made  a great  number  with  moft  accurate  inftruments  in  much 
greater  elevations,  in  the  fame  country  3 and  he  made  many 
chamber  experiments  for  determining  the  laws  of  variation  in 
the  fubordinate  circumftances.  General  Roy  alfo  made  many 
to  the  fame  purpofe.  And  to  thefe  two  gentlemen  we  are  chiefly 
obliged  for  the  corrections  which  are  now  generally  adopted. 

It  is  eafy  to  perceive  that  the  method,  as  already  expreffed, 
cannot  apply  to  every  cafe : it  depends  on  the  fpecific  gravity 
of  air  and  mercury,  combined  with  the  fuppofition  that  this  is 
aft'eCted  only  by  a change  of  prejfure.  But  fince  all  bodies  are  ex- 
panded by  heat,  and  as  there  is  no  reafon  to  fuppofe  that  they  are 
equally  expanded  by  it,  it  follows  that  a change  of  temperature 
will  change  the  relative  gravity  of  mercury  and  air,  even  al- 
though both  fuffer  the  lame  change  of  temperature  : and  fince 
the  air  may  be  warmed  or  cooled  when  the  mercury  is  not,  or 
may  change  its  temperature  independent  of  it,  we  may  expeCt 
if  ill  greater  variations  of  fpecific  gravity. 

The  general  effeCl  of  an  augmentation  of  the  fpecific  gravity 
of  the  mercury  tnuft  be  to  increafe  the  fubtangent  of  the  atmo- 
fpherical logarithmic  ; in  which  cafe  the  logarithms  of  the  den- 
fities, as  meafured  by  inches  of  mercury,  will  exprefs  meafures 
that  are  greater  than  fathoms  in  the  fame  proportion  that  the 
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fubtangent  is  increafed  3 or,  when  the  air  is  more  expanded  than 
the  mercury,  it  will  require  a greater  height  of  homogeneous 
atmofphere  to  balance  30  inches  of  mercury,  and  a given  fall  of 
mercury  will  then  correfpond  to  a thicker  ftratum  of  air. 

In  order,  therefore,  to  perfect  this  method,  we  mull  learn 
by  experiment  how  much  mercury  expands  by  an  increafe  of 
temperature  3 we  rauft  alfo  learn  how  much  the  air  expands  by 
the  fame  or  any  change  of  temperature ; and  how  much  its  elaf- 
ticity  is  affeCted  by  it.  Both  thefe  circumftances  mull  be  eon- 
fidered  in  the  cafe  of  air;  for  it  might  happen  that  the  elafti- 
city  of  the  air  is  not  fo  much  affeCted  by  heat  as  its  bulk  is. 

It  will,  therefore,  be  proper  to  ftate  in  this  place  the  experi- 
ments which  have  been  made  for  afeertaining  thefe  two  expan- 
fions. 

The  moft  accurate,  and  the  beft  adapted  experiments  for  af- 
eertaining the  expanfion  of  mercury,  are  thofe  of  General  Roy, 
publiftied  in  the  67th  volume  of  the  Philofophical  TranfaCtions. 
He  expofed  30  inches  of  mercury,  actually  fupported  by  the 
atmofphere  in  a barometer,  in  a nice  apparatus,  by  which  it 
could  be  made  of  one  uniform  temperature  through  its  whole 
length  ; and  he  noted  the  expanfion  of  it  in  decimals  of  an  inch. 
Thefe  are  contained  in  the  following  table  ; where  the  firft  co- 
lumn exprefl'es  the  temperature  by  Fahrenheit’s  thermometer, 
the  fecond  column  exprefl’es  the  bulk  of  the  mercury,  and  the 
third  column  the  expanfion  of  an  inch  of  mercury  for  an  increafe 
of  one  degree  in  the  adjoining  temperatures. 


Table  A. 


Temp. 

Hulk  of  £ . 

(Expan.  for  1 9 

2 1 2° 

.30,5117 

0,0000763 

202 

30,4888 

0,0000787 

IQ2 

30,4652 

0,00008  JO 

182 

30.4+09 

0,0000833 

172 

30.4 1 59 

0,0000857 

162 

30.3902 

0,0000880 

l52 

30.3 

0,0000903 

142 

3n.3367 

0,0000923 

132 

30,309° 

0,0000943 

122 

30,2807 

0,0000963 

1 1 2 

30,2518 

0,0000983 

102 

30,2223 

0,0001003 

92 

30,1922 

0,000102  3 

82 

30,1615 

0,0001043 

72 

30,1302 

0,0001063 

62 

30,0984 

0,000  1077 

52 

30,066 1 

0,000 1093 

42 

3?, 0333 

0,0001 1 10 

3 2 

30,0000 

0,0001127 

22 

29,9662 

0,0001 143 

12 

29,9319 

0,000  1 160 

2 

29,8971 

',0000177 

0 

29,8901 

This  table  gives  rife  to  fome  reflections.  The  fcale  of  the 
thermometer  is  conftruCted  on  the  fuppofition  that  the  fucceflive 
degrees  of  heat  are  meafured  by  equal  increments  of  bulk  in 
the  mercury  of  the  thermometer.  How  comes  it,  therefore, 
that  this  is  not  accompanied  by  equal  increments  of  bulk  in  the 
mercury  of  the  column,  but  that  the  correfponding  expaniions 
of  this  column  do  continually  diminilh  ? General  Roy  attri- 
butes this  to  the  gradual  detachment  of  elaftic  matter  from  the 
mercury  by  heat,  which  prefles  on  the  top  of  the  column,  and 
therefore  fhortens  it.  He  applied  a boiling  heat  to  the  vacuum 
a-top,  without  producing  any  further  depreifion  ; a proof  that 
the  barometer  had  been  carefully  filled.  It  had  indeed  been 
boiled  through  its  whole  length.  He  had  attempted  to  mea- 
fure  the  mercurial  expanfion  in  the  ulual  way,  by  filling  30 
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inches  of  the  tu'he  with  boiled  mercury,  and  expofing  it  to  the 
heat  with  the  open  end  uppermoft.  But  here  it  is  evident  that 
the  expanfion  of  the  tube,  and  its  fo'lid  contents,  mult  be  taken 
into  the  account.  The  expanlion  of  the  tube  was  found  fo  ex- 
ceedingly irregular,  and  fo  incapable  of  being  determined  with 
precifion  for  the  tubes  which  were  to  be  employed,  that  he  was 
obliged  to  have  recourfe  to  the  method  with  the  real  barometer. 
In  this  no  regard  was  necelfary  to  any  circumftance:  but  the 
perpendicular  height.  There  was,  betides,  a propriety  in  ex- 
amining the  mercury  in  the  very  condition  in  which  it  was  ufed 
for  meafuring  the  preffure  of  the  atrnofphere  ; becaufe,  what- 
ever complication  there  was  in  the  refults,  it  was  the  fame  in 
the  barometer  in  a&ual  ufe. 

The  molt  obvious  manner  of  applying  thefe  experiments  on 
the  expanfion  of  mercury  to  our  purpofe,  is  to  reduce  the  ob- 
ferved  height  of  the  mercury  to  what  it  would  have  been  if  it 
were  of  the  temperature  '32.  Thus,  fuppofe  that  the  obferved 
mercurial  height  is  29,2,  and  that  the  temperature  of  the  mer- 
cury is  720,  make  30,1302:  30  = 29,2:  29,0738.  Thiswill 
be  the  true  meafure  of  the  denfity  of  the  air  of  the  ftandard 
temperature.  In  order  that  we  may  obtain  the  exaCt  tertipe- 
rature  of  the  mercury,  it  is  proper  that  the  obfervation  be  made 
by  means  of  a thermometer  attached  to  the  barometer-frame,  fo 
as  to  warm  and  cool  along  with  it. 

Or,  this  may  be  done  without  the  help  of  a table,  and  with 
fufficient  accuracy,  from  the  circumftance  that  the  expanfion  of 
an  inch  of  mercury  for  one  degree  'diminifhes  very  nearly 
part  in  each  fucceeding  degree.  If  therefore  we  take  from  the 
expanfion  at  3 20  its  thouiandth  part  for  each  degree  of  any  range 
above  it,  we  obtain  a mean  rate  of  expanfion  for  that  range. 
If  the  obferved  temperature  of  the  mercury  is  below  320,  we 
muft  add  this  correction  to  obtain  the  mean  expanfion.  This 
rule  will  be  made  more  exaCt  if  we  fuppofe  the  expanfion  at  3 2° 
to  be  =0,00011:7.  Then  multiply  the  obferved  mercurial 
height  by  this  expanfion,  and  we  obtain  the  correction,  to  be 
fubtraCted  or  added  according  as  the  temperature  of  the  mercury 
was  above  or  below  320,  Thus,  to  abide  by  the  former  exam- 
ple of  72°.  This  exceeds  320  by  40  : therefore  take  40  from 
0,0001127,  and  we  have  0,0^01087  for  the  medium  expanfion 
for  that  range.  Multiply  this  by  40,  and  we  have  the  whole 
expanfion  of  one  inch  of  mercury,  — 0,004348.  Multiply  the 
inches  of  mercurial  height,  viz.  29,2,  by  this  expanfion,,  and 
we  have  for  the  correction  0,12696;  which  being  fubtraCted 
from  the  obferved  height  leaves  29,07304,  differing  from  the  ac- 
curate quantity  lefs  than  the  thoul'andtb  part  of  an  inch.  This 
rule  is  very  eafily  kept  in  the  memory,  and  fuperfedes  the  ufe 
of  a table. 

This  correction  may  be  made  with  all  neceffary  exaCtnefs  by 
a rule  Itill  more  Ample;  namely,  by  multiplying  the  obferved 
height  of  the  mercury  by  the  difference  of  its  temperature  from 
320,  and  cutting  off  four  cyphers  before  the  decimals  of  the 
mercurial  height,  This  will  feldom  err  °f  an  inch.  We 
even  believe  that  it  is  the  molt  exaCt  method  within  the 
range  of  temperatures  that  can  be  expeCted  to  occur  in  mea- 
furing heights  : for  it  appears,  by  comparing  many  experi- 
ments and  obfervations,  that  General  Roy’s  meafure  of  the 
mercurial  expanfion  is  too  great,  and  that  the  expanfion  of 
an  inch  of  mercury  between  20°  and  70  of  Fahrenheit’s  ther- 
mometer does  not  exceed  0,000102  per  degree.  Having  thus 
corre&ed  the  obferved  mercurial  heights  by  reducing  them 
to  what  they  would  have  been  if  the  mercury  had  been  of 
the  ftandard  temperature,  the  logarithms  of  the  corrected 
heights  are  taken,  and  their  difference,  multiplied  by  IOOOj, 
will  give  the  difference  of  elevations  in  Englifti  fathoms. 

There  is  another  way  of  applying  this  correction,  fully  more 
expeditious  and  equally  accurate.  The  difference  of  the  loga- 
rithms of  the  mercurial  heights  is  the  meafure  of  the  ratio  of 
thofe  heights.  In  like  manner  the  difference  of  the  logarithms 


of  the  obferved  and  corrected  heights  at  any  Ration  is  the  mea- 
fure of  the  ratio  of  thofe  heights.  Therefore  this  laft  difference 
of  the  logarithms  is  the  meafure  of  the  cqrreCtion  of  this  ratio. 
Now  the  obferve  ! height  is  to  the  corrected  height  nearly  as  1 
to  1,000102.  The  logarithm  of  this  ratio,  or  the  difference  of 
the  logarithms  of  1 and  1,000102,  is  0,0000444.  This  is  the 
correction  for  each  degree  that  the  temperature  of  the  mercury 
differs  from  32.  Therefore  multiply  0,0000444  by  the  differ- 
ence of  the  mercurial  temperatures  from  32,  and  the  prcduCis 
will  be  the  corrections  of  the  refpeCtive  logarithms. 

But  there  is  (till  an  eafier  way  of  applying  the  logarithmic 
correction.  If  both  the  mercurial  temperatures  are  the  fame, 
the  differences  of  their  logarithms  will  be  the  fame,  although 
each  may  be  a good  deal  above  or  below  the  ftandard  tempera- 
ture, if  the  expanfion  be  very  nearly  equable.  The  correction 
will  be  neceflary  only  when  the  temperatures  at  the  two  Rations 
are  different,  and  will  be  proportional  to  this  difference.  There- 
fore, if  the  difterence  of  the  mercurial  temperatures  be  multi- 
plied by  9,0000444,  the  produCt  will  be  the-  correction  to  be 
made  on  the  difterence  of  the  logarithms  of  the  mercurial 
heights. 

But  further,  fince  the  differences  of  the  logarithms  of  the 
mercurial  heights  are  a To  the  differences  of  elevation  in  Englifh 
fathoms,  it  follows  tftat  the  correction  is  alfo  a difference  of 
elevation  in  Englifh  fathoms,  or  that  the  correction  for  one  de- 
gree of  difference  of  mercurial  temperature  is  of  a fathom, 

or  32  inches,  or  2 feet  8 inches. 

This  correction  of  2.8  for  every  degree  of  difference  of  tem- 
perature muft  be  fubtraCted  from  the  elevation  found  by  the 
general  rate,  when  the  mercury  at  the  upper  Ration  is  colder 
than  that  at  the  lower.  For,  when  this  is  the  cafe,  the  mercu- 
rial column  at  the  upper  Ration  will  appear  too  fhort,  the  pref- 
fure  of  the  atrnofphere  too  fmall,  and  therefore  the  elevation  in 
the  atrnofphere  will  appear  greater  than  it  really  is. 

Therefore  the  rule  for  this  correftion  will  be  to  multiply 
0,0000444  by  the  degrees  of  difference  between  the  mercurial 
temperatures  at  the  two  Rations,  and  to  add  or  fubtraCl  the  pro- 
duCt from  the  elevation  found  by  the- general  rule,  according  as 
the  mercury  at  the  upper  ftation  is  hotter  or  colder  than  that  at 
the  lower. 

if  the  experiments  of  General  Roy  on  the  expanfion  of  the 
mercury  in  a real  barometer  be  thought  molt  deferving  of  atten- 
tion, and  the  expanfion  be  confidered  as  variable,  the  logarith- 
mic difference  correfponding  to  this  expanfion  for  the  mean  tem- 
perature of  the  two  barometers  may  be  taken.  Thefe  logarith- 
mic differences  are  contained  in  the  following  table,  which  is 
carried  as  far  as  1120,  beyond  which  it  is  not  probable  that  any 
obfervations  will  be  made.  The  number  for  each  temperature 
is  the  difference  between  the  logarithms  of  30  inches,  of  the 
temperature  32,  and  of  30  inches  expanded  by  that  tempera- 
ture. 

Table  B. 


Temp. 

Log.  diff. 

Dec.  oi 
Path- 

Ft.  In. 

I 12° 

1C2 

O.OOCO427 

,427 

2.7 

92 

O.OOOO43O 

,4.36 

2-7 

82 

/ 

0.0000444 

>444 

2.8 

72 

O.OOOO453 

>43  3 

2.9 

62 

0.00004(30 

,460 

2.9 

52 

O.OOO0468 

,468 

2.  1 O 

42 

O.OOO047  5 

>47  5 

2.10 

32 

O.OOO0482 

,482 

2.1  I 

22 

O.OOO0489 

>489 

2.1  1 

12 

O.OOO049/ 

>497 

3-0 

0 

0.0000504 

><04  1 

.3-0 

PNEUMATICS. 


*5S 


It  is  alio  neodVary  to  attend  to  the  temperature  of  the  air  ; 
and  the  change  that  is  produced  by  heat  in  its  denfny  is  of 
much  greater  confequence  than  that  of  the  mercury.  The  re- 
lative gravity  ot  the  two,  on  which  the  fubtangent  of  the  lo- 
garithmic curve  depends,  and  confequently  the  unit  of  our  fcale 
ot  elevations,  is  much  more  afleftcd  by  the  heat  of  the  air  than 
by  the  heat  of  the  mercury. 

T.  his  adjuffment  is  of  incomparably  greater  difficulty  than 
the  former,  and  we  can  hardly  hope  to  make  it  perfe6l.  We 
(hall  narrate  the  chief  experiments  which  have  been  made  on 
the  expanfion  ot  air,  and  deduce  from  them  fuch  rules  as  appear 
to  be  necefiary  confequences  of  them,  and  then  notice  the  cir- 
cumftances  which  leave  the  matter  ftill  imperfeft. 

General  Roy  compared  a mercurial  and  an  air  thermometer, 
each  of  which  was  graduated  arithmetically,  that  is,  the  units  of 
the  fcales  were  equal  bulks  of  mercury,  and  equal  bulks  (per- 
haps different  from  the  former)  of  air.  He  found  their  pro- 
grefs  as  in  the  following  table. 


Table  C. 


Me  rc . 

Diff. 

Ay-. 

Diff- 

2 I 2 

I92 
172 
152 
132 
I 12 
92 
72 

52 

32 

12 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

2 1 2.0 

194-4 

176,2 

1574 

138.0 

1 18.0 
97»2 
75-6 
53»o 

3M 
i 1 ,4 

1 7>6 

1 8,2 

18.8 

T94 

20,0 

20.8 
21,6 

22.6 

21.6 
20,0 

It  has  been  eftabliffied  by  many  experiments  that  equal  incre- 
ments of  heat  produce  equal  increments  in  the  bulk  of  mercury. 
The  differences  of  temperature  are  therefore  exprelfed  by  the 
fecond  column,  and  may  be conlidered  as  equal;  and  the  num- 
bers of  the  third  column  muff  be  allowed  to  exprefs  the  fame 
temperatures  with  thofe  of  the  firff.  They  direftly  exprefs  the 
bulks  of  the  air,  and  the  numbers  of  the  fourth  column  ex- 
prefs the  differences  of  thefe  bulks.  Thefe  are  evidently  un- 
equal, and  (how  that  common  air  expands  moll  of  all  when  of 
the  temperature  62  nearly. 

The  next  point  was  to  determine  what  was  the  aflual  in- 
creafe  of  bulk  by  fome  known  increafe  of  heat.  For  this 
jvuqiofe  he  took  a tube,  having  a narrow  bore,  and  a-  ball  at 
one  end.  Fie  meafured  with  great  care  the  capacity  of  both 
the  ball  and  th'p  tube,  and  divided  the  tube  into  equal  fpaces 
which  bore  a determined  proportion  to  the  capacity  of  the  ball. 
This  apparatus  was  fet  in  a long  cylinder  tilled  with  frigorific 
mixtures  or  with  water,  which  could  hie  uniformly  heated  up  to 
the  boiling  temperature,  and  was  accompanied  by  a nice  ther- 
mometer. The  expanfion  of  the  air  was  mealured  by  means 
of  a column  of  mercury  which  rofe  or  funk  in  the  tube.  The 
tube  being  of  a (mall  bore,  the  mercury  did  not  drop  out  of  it; 
and  the  bore  being  chofen  as  equable  as  poflible,  this  column  re- 
mained of  an  uniform  length,  whatever  part  of  the  tube  it 
chanced  to  occupy.  By  this  contrivance  he  was  able  to  examine 
the  expanfibility  of  air  of  various  denfities.  When  the  column 
of  mercury  contained  only  a Angle  drop  or  two,  the  air  was 
nearly  of  the  denfity  of  the  external  air.  If  he  withed  to 
examine  the  expanfion  of  air  twice  or  thrice  as  denfe,  he  ufed  a 
Column  of  30  or  60  inches  long  : and  to  examine  the  expanfion 
of  air  that  is  rarer  than  the  external  air,  he  placed  the  tube 
with  the  ball  uppcrmdft,  the  open  end  coming  through  a hole 
in  the  bottom  of  the  veflel  containing  the  mixtures  or  water. 


By  this  pofition  the  column  of  mercury  was  hanging  in  the 
tube,  fupported  by  the  preffure  of  the  atmofphere ; and  the 
elafticity  of  the  included  air  was  meafured  by  the  difference  be- 
tween the  fufpended  column  and  the  common  barometer. 

The  following  table  contains  the  expanfion  of  1000  parts  of 
air,  nearly  of  the  common  denfity,  by  beating  it  from  o to  2 1 2. 
The  firff  column  contains  the  height  of  the  barometer ; the 
fecond  contains  this  height  augmented  by  the  fmall  column  of 
mercury  in  the  tube  of  the  manometer,  and  therefore  exprefies 
the  denfity  of  the  air  examined ; the  third  contains  the  total 
expanfion  of  1000  parts  ; and  the  fourth  contains  the  expan- 
fion for  i°,  fuppofing  it  uniform  throughout. 


Table  D. 


Barom. 

Denfity 
of  Air 

Expanfion 
•>f  1000  pis. 

Expanfion 
by  t° 

examined . 

by  2 (2°. 

29*95 

3M'2 

483,89 

2,2825 

3°>°  7 

3°»77 

482,10 

2,2741 

19,48 

29,90 

480,74 

2,2676 

29,90 

30*73 

485,86 

2,29  18 

29,96 

30,92 

489,45 

2,3087 

29,90 

3°*.55 

476,04 

2,2455 

29>9S 

30,60 

487*53 

2,2998 

30*07 

29,48 

30,60 

482,80 

24  774 

30,00 

489,47 

2,3087 

Mean 

30,62 

s 

CO 

4^ 

To 

r—» 

2,2840 

Hence  it  appears,  that  the  mean  expanfion  of  1000  parts  of 
air  of  the  denfity  30,62  by  one  degree  of  Fahrenheit’s  ther- 
mometer is  2,284,  or  that  xooo  becomes  1002,284. 

If  this  expanfion  be  fuppofed  to  follow  the  fame  rate  that 
was  obferved  in  the  comparifon  of  the  mercurial  and  air  ther- 
mometer, we  (hall  find  that  the  expanfion  of  a thoufand  parts 
of  air  for  one  degree  of  heat  at  the  different  intermediate  tem- 
peratures will  be  as  in  the  following  tabl». 


Table  E. 


Temp. 

Total 

Expanfion 

Expanfion 
for  iu 

212- 

I92 

I72 

It2 

*32 
1 12 

92 

8i 

72 

62 

52 

42 

32 

22 

12 

0 

484,210 
444*0 1 1 
402,452 
359.503 
3M493 
269,513 
222,006 

197*795 

172,671 

147,090 

121,053 

95,929 

71,718 

48,421 

26,038 

2,0099 

2,0080 

2,1475 

2,2 1 55 
2,2840 

2*3754 
2,42 1 1 
2,5124 
2,5581 
2,6037 
2*5  12  4 
2,421 1 

2*3-97 

2,2585 

2, 1 698 

If  we  would  have  a mean  expanfion  for  any  particular  range* 
as  between  120  and  920,  which  is  the  molt  likely  to  compre- 
hend all  the  geodaetical  oblervations,  we  need  only  take  the  dif- 
ference of  the  bulks  26,038  and  222,006=  195,968,  and  divide 
this  by  the  interval  of  temperature  8o°,  and  we  obtain  2,4496, 
or  2,45  for  the  mean  expanfion  for  i°. 
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It  would  perhaps  be  better  to  adapt  the  table  to  a mafs  of 
1000  parts  of  air  of  the  ftandard  temperature  3 20  ; for  in  its 
prefent  form  it  (hows  the  expanfibility  of  air  originally  of  the 
temperature  o.  This  will  be  done  with  futficient  accuracy  by 
faying  (for2i2°)  1071,718:  1484,210=1000,:  13849,  and 
fo  of  the  reft.  Thus  we  (hall  conftruft  the  following  table  of 
the  expanfion  of  jo,ooo  parts  of  air. 


Table  F. 


I'emp. 

Bulk 

Differ. 

Expanf. 
for  1 0 

212 

192 

172 

>5* 

FI3 

I 12 
92 
82 
72 
62 

53 

42 

32 

22 

12 

0 

13489 

'347  + 
13087 
12687 
12272 
1 1846 
11403 
1X177 
109  |.2 
10704 
I 0461 

I 0226 

10000' 
97% 
9)74 
933  1 

375 

387 

392 

4+3 

426 

443 

226 

235 

238 

34  3 
23  5 
226 

217 

209 

243 

iS.7 

I9»3 

19.6 

20 .6 
21,3 

22. 1 

22.6 

23>5 

23*8 

24>3 

23)S 

22.6 

21.7 
20,9 

20.2 

This  will  give  for  the  mean  expanfion  of  1000  parts  of  air 
between  120  and  92  = 2,29. 

Although  it  cannot  happen  that  in  meafuring  the  differences 
of  elevation  near  the  earth’s  furface,  we  (hall  have  occafion  to 
employ  air  greatly  exceeding  the  common  denfity,  we  may  infert 
the  experiments  made  by  General  Roy  on  l'uch  airs.  They  are 
expreffed  in  the  following  table  ; where  column  firft  contains 
the  denfities  meafured  by  the  inches  of  mercury  that  they  will 
fupport  when  of  the  temperature  320  ; column  fecond  is  the 
expanfion  of  of  xooo  parts  of  fuch  air  by  being  heated  from  o 
to  212;  and  column  third  is  the  mean  expanfion  for  iQ. 


Table  G. 


Denfity  || 

txpanfion 
for  212 

Expanf. 
for  i° 

101,7  1 

45  1 >54 

2,13° 

9Z>3  | 

423»23 

1,996 

80,5 

412,09 

2)944 

54>.5 

439)% 

2)°75 

49)7 

443)24 

2,091 

75’7 

434 

2)047 

We  have  much  more  frequent  occafion  to  operate  in  air  that 
is  rarer  than  the  ordinary  ftate  of  the  fuperficial  atmofphere. 
General  Roy  accordingly  made  many  experiments  on  fuch  airs. 
He  found,  in  general,  that  their  expanfibility  by  heat  was  ana- 
logous to  that  of  air  in  its  ordinary  denfity,  being  greateft  about 
the  temperature  6o° . He  found,  too,  that  its  expanfibility  by 
heat  diminifhed  with  its  denfity,  but  he  could  not  determine 
the  law  of  gradation.  When  reduced  to  about  } of  the  denfity 
of  common  air,  its  expanfion  was  as  follows : 


Tabj.e  H. 


Temp. 

Bulk 

Difference 

Expanf. 
for  lQ 

2 12 
192 
.72 
152 
132 
x 12 
92 
72 
52 
32 

11 + 1)504 

1134,429 
1122,165 
1108,015 
1093,864 
1079,636 
1 064,699 
1043,788 
1017,845 
1000,000 

7)075 

12,264 

14.150 

14.151 
14,228 

14.937 

20,9 1 I 

25’943 

i7)«45 

°>3  54 
0,613 
0,708 
0,708 
0,711 

0)747 

1,045 

1,297 

0,892 

1 

Mean  expanfion 

VO 

CO/ 

d 

From  this  very  extenfive  and  judicious  range  of  experiments, 
it  is  evident  that  the  expanfibility  of  air  by  heat  is  greateft  when 
the  air  is  about  its  ordinary  denfity,  and  that  in  fmall  denfities 
it  is  greatly  diminifhed.  It  appears  alfo,  that  the  law  of  com- 
preflion  is  altered  ; for  in  this  (pecimen  of  the  rare  air  half  of 
the  whole  expanfion  happens  about  the  temperature  990,  but 
in  air  of  ordinary  denfity  at  105°.  This  being  the  cafe,  we  fee 
that  the  experiments  of  Mr.  Amontons,  narrated  in  the  Me- 
moirs of  the  Academy  at  Paris  1702,  &c.  are  not  inconfiftent 
with  thofe  more  perfpicuous  experiments  of  General  Roy. 
Amontons  found,  that  whatever  was  the  denlity  of  the  air,  at 
lead  in  cafes  much  denferthan  ordinary  air,  the  change  of  180® 
of  temperature  increafed  its  elafticity  in  the  fame  proportion  : 
for  he  found,  that  the  column  of  mercury  which  it  fupported 
when  of  the  temperature  50,  was  increafed  -4.  at  the  tempe- 
rature 212.  Hence  he  haftily  concluded,  that  its  expanfibility 
was  increafed  in  the  fame  proportion  ; but  this  by  no  means 
follows,  unlefs  we  are  certain  that  in  every  temperature  the  elaf- 
ticity is  proportional  to  the  denfity.  This  is  a point  which  (till 
remains  undecided;  and  it  merits  attention,  becaufe,  if  true,  it 
eftablifhes  a remarkable  law  concerning  the  a&ion  of  heat, 
which  would  feem  to  go  to  prove  that  the  elafticity  of  fluids  is 
the  property  of  the  matter  of  fire,  which  it  fuperinduces  on 
every  body  with  which  it  combines  in  the  form  of  vapour. 

After  this  account  of  the  expanfion  of  air,  we  fee  that  the 
height  through  which  we  muft  rife  in  order  to  produce  a given 
fall  of  the  mercury  in  the  barometer,  or  the  thicknefs  of  the 
ftratum  of  air  equiponderant  with  a tenth  of  an  inch  of  mer- 
cury, muft  increafe  with  the  expanfion  of  air ; and  that  if 
2 20 

be  the  expanfion  for  one  degree,  we  muft  multiply  the 
1000  1 J 

excefs  of  the  temperature  of  the  air  above>32°  by  0,00229,  and 
multiply  the  produdft  by  87,  in  order  to  obtain  the  thicknefs  of 
the  ftratum  where  the  barohieter  (lands  at  30  inches;  or  what- 
ever be  the  elevation  indicated  by  the  difference  of  the  barome- 
trical heights,  upon  the  fuppofition  that  the  air  is  of  the  tem- 
perature 320,  we  muft  multiply  this  by  0,00229  for  every  degree 
that  the  air  is  warmer  or  colder  than  32.  The  product  muft 
be  added  to  the  elevation  in  the  firft  cafe,  and  fubtra&ed  in  the 
latter. 

Sir  George  Shuckburgh  deduces  0,0024  from  his  experiments 
as  the  mean  expanfion  of  air  in  the  ordinary  cafes  : and  this  is 
probably  nearer  the  truth  ; becaufe  General  Roy’s  experiments 
were  made  on  air  which  was  freer  from  damp  than  the  ordinary 
air  in  the  fields  ; and  it  appears  from  his  experiments,  that  a 
very  minute  quantity  of  damp  increafes  its  expanfibility  by 
heat  in  a prodigious  degree. 

The  great  difficulty  is  how  to  apply  this  corredlion  ; or  rather, 
how  to  determine  the  temperature  of  the  air  in  thofe  extenfive 
and  deep  ltrata  in  which  the  el^vatitms  arc  meafured,  It  fcl- 
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cfoni  or  never  happens  that  the  ftratum  is  of  the  fame  tempe- 
rature throughout.  It  is  commonly  much  colder  aloft ; it  is 
alfo  of  different  conftitut ions.  Below  it  is  warm,  loaded  with 
vapour,  and  very  expanfible  ; above  it  is  cold,  much  driers  and 
lets  expanfible,  both  by  its  drynefs  and  its  rarity.  The  cur- 
rents of  wind  are  often  difpoled  in  ttrata,  which  long  retain 
their  places  ; and,  as  they  come  from  different  regions,  are  of 
different  temperatures  and  different  conffitutions.  We  cannot 
therefore  determine  the  expanfion  of  the  whole  ftratum  with 
precifion,  and  muff  content  ourfelves  with  an  approximation  : 
and  the  belt  approximation  that  we  can  make  is,  by  fuppofing 
the  whole  ftratum  of  a mean  temperature  between  thofe  of  its 
upper  and  lower  extremity,  and  employ  the  expanfion  cor* 
refponding  to  that  mean  temperature. 

This,  however,  is  founded  on  a gratuitous  fuppofition,  that 
the  whole  intermediate  ftratum  expands  alike,  and  that  the  ex- 
panfion is  equable  in  the  different  intermediate  temperatures; 
but  neither  of  thefe  are  warranted  by  experiment.  Rare  air 
expands  lefs  than  what  is  denfer ; and  therefore  the  general 
expanfion  of  the  whole  ftratum  renders  its  denfity  more  uniform. 
Dr.  Horfley  has  pointed  out  fome  curious  confequences  of  this 
in  Phil.  Tranf.  vol.  lxiv.  There  is  a particular  elevation  at 
which  the  general  expanfion,  inftead  of  diminifhing  the  denfity 
of  the  air,  increafes  it  by  the  fuperior  expanfion  of  what  is 
‘below;  and  we  know  that  the  expanfion  is  not  equable  in  the 
intermediate  temperatures  : but  we  cannot  find  out  a rule  which 
will  give  us  a more  accurate  corre£tion  than  by  taking  the  ex- 
panfion for  the  mean  temperature. 

When  we  have  done  this,  we  have  carried  the  method  of 
meafuring  heights  by  the  barometer  as  far  as  it  can  go ; and 
this  fource  of  remaining  error  makes  it  needlefs  to  attend  to 
fome  other  very  minute  equations  which  theory  points  out. 
Such  is  the  diminution  of  the  weight  of  the  mercury  by  the 
change  of  diftance  from  the  centre  of  the  earth.  This  accom- 
panies the  diminution  of  the  weight  of  the  air,  but  neither  fo 
as  to  compenfate  it,  nor  to  go  along  with  it  pari  pajfu. 

After  all,  there  are  found  cafes  where  there  is  a regular  de- 
viation from  thole  rules,  of  which  we  cannot  give  any  very  fa- 
tisfa&ory  account.  Thus  it  is  found,  that  in  the  province  of 
Quito  in  Peru,  which  is  at  a great  elevation  above  the  furface 
of  the  ocean,  the  heights  obtained  by  thefe  rules  fall  confider- 
ably  fhort  of  the  real  heights  ; and  at  Spitfbergen  they  confi- 
fterably  exceed  them.  It  appears  that  the  air  in  the  circumpo- 
lar regions  is  denfer  than  the  air  of  the  temperate  climates  when 
of  the  fame  heat  and  under  the  fame  prellure  ; and  the  con- 
trary feems  to  be  the  cafe  with  the  air  in  the  torrid  zone.  It 
would  feem  that  the  fpecific  gravity  of  air  to  mercury  is  at 
Spitfbergen  about  1 to  10224,  and  in  Peru  about  1 to  13  too. 
This  difference  is  with  great  probability  aferibed  to  the  greater 
drynefs  of  the  circumpolar  air. 

This  fource  of  error  will  always  remain  ; and  it  is  combined 
with  another,  which  ftiould  be  attended  to  by  all  who  pra&ife 
this  method  of  meafuring  heights,  namely,  a difference  in  the 
fpecific  gravity  of  the  quick -filver.  It  is  thought  fufficiently 
pure  for  a barometer  when  it  is  cleared  of  all  calcinable  matter, 
fo  as  not  to  drag,  or  fully  th*  tube.  In  this  ftate  it  may  con- 
tain a confiderable  portion  of  other  metals,  particularly  of  fil- 
ver, bifmuth,  and  tin,  which  will  diminifh  its  fpecific  gravity. 

It  has  been  obtained  by  revivification  from  cinnabar  of  the 
fpecific  gravity  14,229,  and  it  is  thought  very  fine  if  13,63. 
Sir  George  bhuckburgh  found  the  quickfilver  which  agreed 
precifely  with  the  atmofpherical  obfervations  on  which  the  rules 
are  founded  to  have  the  fpecific  gravity  13,61.  It  is  feldom 
obtained  fo  heavy.  It  is  evident  that  thefe  variations  will 
change  the  whole  refults  ; and  that  it  is  ablolutely  neceffary, 
in  order  to  obtain  precifion,  that  we  know  the  denfity  of  the 
mercury  employed.  The  fubtangent  of  the  atmofpherical  lo- 
garithmic, or  the  height  of  the  homogeneous  atmofphere,  will 
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increafe  in  the  fame  proportion  with  the  denfity  of  (he  mercury; 
and  the  elevation  correfponding  to  of  an  inch  of  barometric 
height  will  change  in  the  fame  proportion. 

We  muft  be  contented  with  the  remaining  imperfe<ftion3  t 
and  we  can  readily  fee,  that,  for  any  purpote  that  can  be  an- 
fwered  by  fiuch  meafurements  of  great  heights,  the 'method  is 
fufficiently  exa6t ; but  it  is  quite  inadequate  to  the  purpofe  of 
taking  accurate  levels,  for  directing  the  conftruction  of  canals, 
aquedu&s,  and  other  works  of  this  kind,  where  extreme  preci- 
fion is  ablolutely  neceffary. 

We  fhall  now  deduce  from  all  that  has  been  faid  on  this  fub- 
je£t  fets  of  eafy  rules  for  the.  praftice  of  this  mode  of  meafurc- 
ment,  illuftrating  them  by  an  example. 

1.  M.  de  Luc’s  Method. 

I.  Subtract  the  logarithm  of  the  barometrical  height  at  the 
upper  ftation  from  the  logarithm  of  that  at  the  lower,  and  count 
the  index  and  four  firft  decimal  figures  of  the  remainder  as  fa- 
thoms, the  reft  as  a decimal  fraction.  Call  this  the  elevation. 

II.  Note  the  different  temperatures  of  the  mercury  at  the 
two  ftations,  and  the  mean  temperature.  Multiply  the  loga- 
rithmic expanfion  correfponding  to  this  mean  temperature  (in 
Table  B,  p.  126.)  by  the  difference  of  the  two  temperatures, 
and  fubtraft  the  produ6t  from  the  elevation  if  the  barometer 
has  been  coldefl:  at  the  upper  ftation,  otherwife  add  it.  Call 
the  difference  or  the  fum  the  approximated  elevation. 

III.  Note  the  difference  of  the  temperatures  of  the  air  at 
the  two  ftations  by  a detached  thermometer,  and  alfo  the  mean 
temperature  and  its  difference  from  32°.  Multiply  this  dif- 
ference by  the  expanfion  of  air  for  the  mean  temperature,  and 
multiply  the  approximate  elevation  by  idt  this  prod ii6t,  accord- 
ing as  the  air  is  above  or  below  3 2°.  The  produtl  is  the  correct 
elevation  in  fathoms  and  decimals. 

Example. 

Suppofe  that  the  mercury  in  the  barometer  at  the  lower  fta- 
tion was  at  29,4  inches,  that  its  temperature  was  50?,  arid  the 
temperature  of  the  air  was  43  : and  let  the  height  of  the  mer- 
cury at  the  upper  ftation  be  25,19  inches,  its  temperature  46, 
and  the  temperature  of  the  air  39.  Thus  we  have 


£ al  Heights.  Temp.  5 . 

Mean. 

Temp.  Air.  Mean. 

29, 4 5°4 

25,19  46^ 

*3 

45  42 

39 

I.  Log.  of  29,4 

- 

- 1 4683473 

Log.  of  25,19 

*5 

1.4012282 

Elevation  in  fathom* 

•- 

- 671,191 

II.  Expanf.  for  48° 

,473 

Multiply  by 

4 

i.ffor. 
* * 

Approximated  elevation 

- 669,299 

III.  Expanf.  of  air  at  42 

00,0238 

X42 — 32,  = 10*  10 

0,0238 

Multiply 

- 

* 669,2993 

By 

- 

- 1,0238 

Product  rr  the  correft  elevation  - 68 5,2*8 


2.  Sir  George  SnuCKnuRGii’s  Method. 

I.  Reduce  the  barometric  heights  to  what  they  would  be  if  they 
were  of  the  temperature  3 :°. 

3 U • 
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IT.  The  difference  of  the  logarithms  of  the  reduced  barome- 
trical heights  will  give  the  approximate  elevation. 

III.  Correct  the  approximated  elevation  as  before. 

Same  Example. 

I.  Mean  exp  an  f.  for  i°  from  Tab.  A,  p.  253.  IS 

c,cooi  1 1 . 

iS^X  0,0001  n x 29,4  = - - 0,059 

Subtract,  this  from  - - 29,4 

R educed  barometric  height  - - 29,341 

F.xpanf.  from  Tah.  A,  p.  253.  is  0,000111. 

140  x o.oooi  1 1 X 25,19  - - 0,019 

Subtract  from  * 25,190 

Reduced  barometric  height  - 25,151 

II.  Log.  29,341  - - - 1.4674749 

Log.  25,151  - - . - 1,4005353 


Approximated  elevation  - - 669,196 

Id I.  This  multiplied  by  1,0233  gives  - 683,123 

Remark  1.  If  0,000101  be  fuppofed  the  mean  expanfion  of 
mercury  for  i as  Sir  George  Shuckburgh  determines  it,  the 
reduction  of  the  barometric  heights  will  be  had  fufficiently  ex- 
act by  multiplying  the  obferved  heights  of  the  mercury  by  the 
ditference  of  its  temperatures  from  32,  and  cutting  off  four  more 

x 1 8 

decimal  places  3 thus  29,4 — gives  for  the  reduced  height 


29,34 7>  and  2 5» 1 9 x ' 
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gives  25,155,  and  the  difference 


Let  m be  the  mean  between  the  two  barometric  heights. 

30 ib  . . . , , . 

I hen  is  the  approximated  elevation  very  nearly. 

Multiply  the  difference  <5  of  the.  mercurial  temperatures  by 
",83  feet,  and  add  this  produdt  to  the  approximated  elevation 
if  the  upper  barometer  has  been  the  warmelt,  otherwife  fub- 
tra6t  it.  1 he  refult,  that  is,  the  fum  or  ditference,  will  be  the. 
corredfed  elevation. 

Same  Example. 
d=  294 -p  25 1,9=42,1 
b=  87  4- 10  x 0,21,  — 89, 1 

2;,H-25,i9  1 

»= -^7>29 

. , . 30x42,1x87,1 

Approx,  elevation  = - , = 4723,24  feet. 

Corr.  for  temp,  of  mercury,  ==4  x 2,83 


it, 32 
41 1 1,92 

635,32 


Corrected  elevation  in  feet 
Ditto  in  fathoms 

Differing  from  the  former  only  1 5 inches. 

This  rule  may  be  expreffed  by  the  following  fimple  and  eafify- 
remembered  formula,  where  a is  the  difference  between  320  and 
the  mean  temperature  of  the  air,  d is  the  ditference  of  barometric 
heights  in  tenths  of  an  inch,  m is  the  mean  barometric  height, 
8 the  ditference  between  the  mercurial  temperatures,  and  E is  the 


corrupt  elevation. 


30(87^0,2 \a)d 
L = ±0  X 2,03. 


m 
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of  their  logarithms  gives  669,4  fathoms  for  the  approximated 
elevation,  which  differs  from  the  one  given  above  by  no  more 
than  15  inches. 

Remark  2.  If  0,0024  be  taken  for  the  expanfion  of  air  for 
one  degree,  the  corrchtion  for  this  expanfion  will  be  had  by 
multiplying  the  approximated  elevation  by  12,  and  this  pro- 
duct by  the  fum  of  the  differences  of  the  temperatures  from  32°, 
counting  that  difference  as  negative  when  the  temperature 
is  below  3 2,  and  cutting  off  four  places  ; thus  669,196  x 12  x 

77 X — - — =16,061,  which  added  to  669,196  gives 

TU;  10000 

685,257,  differing  from  the  former  only  9 inches. 

From  the  fame  premifes  we  may  de/ive  a rule,  which  is  abun- 
dantly exaft  for  all  geodastical  purpofes,  and  which  requires 
no  tables  of  any  kind,  and  is  eafily  remembered. 

1 . The  height  through  which  we  mult  rife  in  order  to  pro- 
duce any  fall  of  the  mercury  in  the  barometer,  is  inverfely  pro- 
portional to  the  denfity  of  the  air,  that  is,  to  the  height  of  the 
mercury  in  the  barometer. 

2.  When  the  barometer  ftands  at  30  inches,  and  the  air  and 
quickfilver  are  of  the  temperature  32,  we  mult  rife  through  87 
feet,  in  order  to  produce  a depreflion  of  of  an  inch. 

3.  But  if  the  air  be  of  a different  temperature,  this  87  feet 
mult  be  incrcafed  or  diminiflied  by  0,2  1 of  a foot  for  every  de- 
gree of  difference  of  the  temperature  from  320. 

4.  Every  degree  of  difference  of  the  temperatures  of  the  mer- 
cury at  the  two  flations  makes  a change  of  2,833  feet,  or 
2 feet  10  inchesrin  the  elevation. 

Hence  the  following  rule. 

j.  Take  the  difference  of  the  barometric  heights  in  tenths  of 
an  inch . Call  this  d. 

2.  Multiply  the  difference  a between  32,  and  the  mean  tempe- 
rature of  the  air  by  21,  and  take  the  fum  or  difference  of  this 
produtt  and  87  feet.  This  is  the  height  through  which  we  muff 
rife  to  cauie  the  barometer  to  fall  from  30  inches  to  2 9,9.  Call 
this  height  b. 


AYe  fliall  now  conclude  this  fubjeft  by  an  account  of  feme  of 
the  moft  remarkable  mountains,  See.  on  the  earth  above  the  fup- 
fa<ie  of  the  ocean  in  feet. 

Mount  Puy  de  Domme  in  Auvergne,  the  firft  mountain  roea-r 

fured  by  the  barometer  - 5088 

Mount  Blanc  *\  15662 

JHonte  Rofa  ( 15084 

Aiguille  d’Argenture  j PS  1340* 

Monaftery  of  St.  Bernard  J - - 7944 

Mount  Cenis  - - - - 9212 

Pic  de  los  Reyes  "t  - 7620 

Pic  du  Medi  I r,  03 ~o 

n-  j>rwr  > Pyrennees 

PicdOilano  | 1 - - 11700 

Canegou  J — 8544 

Lake  of  Geneva  - - 123a 

Mount  aEtna  - - 10954 

Mount  Vefuvius  - - - 393*3 

Mount  Heela  in  Iceland..  - - 4SL87 

Snowdon  - - - - - 3555 

Ben  Moir  - - - 3723 

Ben  Laurs-  - - 3S5S 

Ben  Gloe  - - - - 3472 

Shihaliion  - - - - 3461 

Ben  Lomond  - - - - 3180 

Tin  to  - - - - 2343 

Table  Hill,  Cape  of  Good  Hope  - - 34  54 

Gondar  city  in  Abyffinia . - 8440 

Source  of  the  Nile  ...  8082 

Pic  of  Teneriffe  - - - - _ 14026 

Chimbora^on  - - - - 19595 

Cayambourow  - - . - 19391 

Antifana  - - - 19270 

Pichinha  - - 15670 

City  of  Quito  - - - - 9977 

Cafpian  Sea  below  the  ocean  - - 306 

This  laft  is  fe  fingular,  that  it  is.neceffary  to  give  the  autho- 
rity on  which  this  determination  is  founded.  It. is  deduced  from 
nine  years  obfervations  with  the  barometer  at  Aflracaq  by  Mr. 
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Lecre,  compared  with  a Series  of  obfervations  made  with  the 
fame  barometer  at  St.  Peterlburgh. 

This  employment  of  the  barometer  has  caufed  it  to  become 
-a  very  interefiing  instrument  to  the  philofopher  and  to  the 
traveller  ; and  many  attempts  have  been  made  of  late  to  improve 
it,  and.  rend-.r  it  more  portable.  The  improvements  have  either 
been  directed  to  the  enlargement  of  its  range,  or  to  the  more 
accurate  measurement  of  its  prefent  fcale.  Of.  the  fit  ft  kind 
are  Hook’s  wheel  barometer,  the  diagonal  barometer,  and  the 
horizontal  barometer,  defcribed  in  a former  volume  of  this  work. 
See  Barometer.  In  that  place  are  alfo  defcribed  two  very 
ingenious  contrivances  of  Mr.  Rowning’s,  which  are  evidently 
not  portable.  Of  all  the  barometers  with  an  enlarged  fcale  the 
belt  is  that  invented  by  Dr.  llooke  in  1668,  and  defcribed  in 
the  Phil.  Tranf.  No.  185.  The  invention  was  alfo  claimed  by 
Huyghens  and  by  De  la  Hire  3 but  Hooke’s  was  publifhed  long 
before. 

It  confifts  of  a compound  tube  ABODEFG  (fig.  56,  pi.  11), 
of  which  the  parts  AB  and  DE  are  equally  wide,  and  EFG  as 
much  narrower  as  we  would  amplify  the  fcale.  The  parts  AB 
and  EG  muft  alfo  be  as  perfe&ly  cylindrical  as  poffible.  The 
part  HBCDI  is  filled  with  mercury,  having  a vacuum  above 
in  AB.  IF  is  filled  with  a light  fluid,  and  FG  with  another 
light  fluid  which  will  not  mix  with  that  in  IF.  The  cittern  G 
is  of  the  fame  diameter  as  AB.  It  is  eafy  to  fee  that  the  range 
of  the  feparating  furface  at  F muft  be  as  much  greater  than  that 
of  the  furface  L as  the  area  of  I is  greater  than  that  of  F.  And 
this  ratio  is  in  our  choice.  This  barometer  is  free  from  all 
the  bad  qualities  of  thofe  formerly  defcribed,  being  moll  deli- 
cately moveable  ; and  is  by  far  the  fitted  for  a chamber,  for 
amufement  by  obfervations  on  the  changes  of  the  almofpheric 
preflure.  The  flighted  breeze  caufes  it  to  rife  and  fall,  and  it 
is  continually  in  motion. 

But  this,  and  all  other  contrivances  of  the  kind,  are  inferior 
to  the  common  barometer  for  mealurement  of  heights,  on 
account  of  their  bulk  and  cumberfomenefs  : nay,  they  are  infe- 
rior for  all  philofophical  purpofes  in  point  of  accuracy  ; and 
this  for  a reafon  that  admits  of  no  reply.  Their  fcale  mud  be 
determined  in  all  its  parts  by  the  common  barometer  ; and 
therefore,  notwithflanding  their  great  range,  they  are  fufcepti- 
ble  of  no  greater  accuracy  than  that  with  which  the  fcale  qf  a 
common  barometer  can  be  obferved  and  meafured.  This  wiiK 
be  evident  to  any  perfon  who  will  take  the  trouble  of  confider- 
ing  how  the  points  of  their  fcale  mud  be  afcertained.  The  mod 
accurate  method  for  graduating  fuch  a barometer  as  we  have  now 
defcribed  would  be  to  make  a mixture  of  vitriolic  acid  and 
water,  which  fhould  have  one-tenth  of  the  denfity  of  mercury. 
Then,  let  a long  tube  ltand  vertical  in  this  fluid,  and  connect 
its  upper  end  with  the  open  end  of  the  barometer  by  a pipe 
which  has  a branch  to  which  we  can  apply  the  mouth.  Then 
if  we  fuck  through  this  pipe,  the  fluid  wiil  rife  both  in  the 
barometer  and  in  fhe  other  tube;  and  10  inches  rife  in  this 
tube  will  correfpond  to  one  inch  defcent  in  the  common  baro- 
meter. In  this  manner  may  every  point  of  the  fcale  be  adjufied 
in  due  proportion  to  the  refl.  But  it  (till  remains  to  determine 
what  particular  point  of  the  fcale  correfponds  to  fome  deter- 
mined inch  of  the  common  baromet  r.  This  can  only  be  done 
by  an  aftual  comparifon ; and  this  being  done,  the  whole  becomes 
equally  accurate.  Except  therefore  for  the  mere  purpofe  of 
chamber  amufement,  in  which  cafe  the  barometer  lad  defcribed 
has  a decided  preference,  the  common  barometer  is  to  be  pre- 
ferred; and  our  attention  fliould  be  entirely  directed  to  its  im- 
provement and  portability. 

For  this  purpofe  it  fluid d be  furnished  with  two  microfcopes 
or  magnifying  glades,  one  o'  them  Stationed  at  the  beginning 
of  the  fcale  ; which  fliould  cither  be  moveai  le,  fu  that  it  may 
always  be  brought  to  the  furlace  of  the  mercury  in  th.e  eifiern,. 


or  the  ciflern  fliould  be  fo  contrived  that  its  furface  may  always 
be  brought  to  the  beginning  of  the  fcale.  The  glafs  will  en- 
able  us  to  fee  the  coincidence  with  accuracy.  The  other  rai- 
crofcope  mud  be  moveable,  fo  as  to  be  fet  oppofite  to  the  fur- 
face of  the  mercury  in  the  tube  ; and  the  fcale  fliould  be  fur- 
nifhed  with  a vernier  which  divides  an  inch  into  1000  parts,  and 
be  made  of  materials  of  which  we  know  the  expanfion  with 
great  precifion. 

For  an  account  of  many  ingenious  contrivances  to  make  the 
inflrumentaccurate,portable,andcommodious,confult  Magellan, 
Dijfcr.  de  diverfs  Injir.  de  Pbyf.  ; Phil.  Tranf.  lxvii.  lxviii.  ; 
Journ.  de  Pbyf.  xix.  108.  346.  xvi.  392.  xviii.  391.  xxi.  436, 
xxii.  590.  ; Sulzer,  Adi.  Helvet.  iii.  259. ; De  Luc,  Recbercbes 
fur  les  Modifications  de  /’ Atmofpbere,  i.  401.  ii.  459.  490.  De 
Luc’s  feems  the  mod  Ample  and  perfedl  of  them  all.  Cardinal 
de  Luynes  (Mem.  Par.  1768);  Prin.  De  Luc,  Recbercbes, 

§ 63  ; Van  Swinden’s  Pojhunes  Phyjiccc  ; Com.  Acad.  Petrop.  i.  ; . 
Com.  Acad.  Petrop.  Nov.  ii.  200.  viii. 

Thus  we  have  given  an  elementary  account  of  thedidinguiflr- 
ing  properties  of  air  as  a heavy  and  comprellible  fluid,  and  of 
the  general  phenomena  which  are  immediate  confequences  of 
thefe  properties.  This  we  have  done  in  a fet  of  propofitions 
analogous  to  thofe  which  form  the  doftrines  of  hydrodaties.  It 
remains  to  confider  it  in  another  point  of  view,  namely,  as 
moveable  and  inert.  The  phenomena  confequent  on  thefe  pro- 
perties are  exhibited  in  the  velocities  which  air  acquires  by 
preflure,  in  the  refidance  which  bodies  meet  with  to  their  motion 
through  the  air,  and  in  the  inipreffion  which  air  in  motion 
gives  to  bodies  expofed  to  its  adlion. 

We  diall  firft  confider  the  motions  of  which  air  is  fufceptible 
when  the  equilibrium  of  predure  (whether  ariling  from  its 
weight  or  its  eladicity)  is  removed  ; and,  in  the  next  place,  we 
(hall  confider  its  adftion  on  folid  bodies  expofed  to  its  current, 
and  the  refidance  which  it  makes  to  their  motion  through  it. 

I11  this  confideration  we  (hall  avoid  the  extreme  of  generality, 
which  renders  the  difeuffion  too  abflradt  and  difficult,  and  adapt 
our  invedigation  to  the  circumdances  in  which  comprellible 
fluids  (of  which  air  is  taken  for  the  reprefentative)  are  molt, 
commonly  found.  We  fliall  confider  air  therefore  as  it  is  com- 
monly found  in  accellible  fituations,  as  adled  on  by  equal  and 
parallel  gravity  ; and  we  fliall  confider  it  in  the  fame  order  in 
which  water  is  treated  in  a t)  deni  of  hydraulics.. 

In  .that  feienee  the  leading  problem  is  to  determine  with 
what  velocity  the  water  will  move  through  a given  orifice  when 
impelled  by  fome  known  preflure  ; and  it  has  been  found,  that 
the  bed  form  in  which  this  mod  difficult  and  intricate  propo- 
sition can  be  put,  is  to  determine  the  velocity  of  water  flowing 
through  this  orifice  when  impelled  by  its  weight  alone.  Having 
determined  this,  we  C3n  reduce  to  this  cafe  every  queflion  which 
can  be  propoled  ; for,  in  place,  of  the  preflure  of  any  pifion  or 
other  mover,  we  can  always  fubfiitute  a perpendicular  column 
of  water  .or  air  whole  weight  fliall  be  equal  to  the  given  preflure. 

The  firft  problem,  therefore,  is  to  determine  with  what  velo- 
city air  will  ruffi  into  a void  when  impelled  by  its  weight  alone. 
This  is  evidently  analogous  to  the  hydraulic  problem  of  water 
flowing  out  of  a veflel. 

And  here  we  mud  be  contented  with  referring  our  readers  to 
the  dilutions  which  have  been  given  of  that  problem,  and  the 
demonflration  that  it  flows  with  the  velocity  which  a heavy  body> 
would  acquire  by  falling  from  a height.,  equal  to  the  depth  of 
the  hole  under  t lie  furlace  of  the  water  in  the  veflel.  In  what- 
ever way  vve  attempt  to  demonstrate  that  -proposition,  every 
flep,  nay,  every  word,  of  the  demonflration  applies  equally  to 
the  air,  or  to  any  .fluid  whatever,  Or,  if  our  readers  Should- 
wiffi  to. fee  the  connexion  or  analogy  of  the  cales,  wc  only  de- 
fire them  to  recoiled!  an  undoubted  maxim  in  the  fcience.  of 
motion,  that  wftn  the  moving  force  and  the  matter  to  be  moved 
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1 vary  in  th e J'ame  proportion , the  velocity  will  he  the  fame.  If 
therefore  there  be  fimilar  veflels  of  air,  water,  oil,  or  any  other 
fluid,  all  of  the  height  of  a homogeneous  atmofphere,  they  will 
all  run  through  equal  and  fimilar  holes  with  the  fame  velocity; 
for,  in  whatever  proportion  the  quantity  of  matter  moving 
through  the  hole  be  varied  by  a variation  of  dentity,  the  preflure, 
which  forces  it  out,  by  acting  in  circumftances  perfectly  fimi- 
lar,  varies  in  the  fame  proportion  by  the  fame  variation  of 
denfity. 

We  mud  therefore  affiime  it  as  the  leading  propofition,  that 
air  ruJheS  from  the  atmofphere  into  a void  with  the  velocity  which 
a heavy  body  would  acquire  by  falling  from  the  top  of  a homo- 
geneous atmofphere. 

It  is  known  that  air  is  about  840  times  lighter  than  water, 
and  that  the  preflure  of  the  atmofphere  fupports  water  at  the 
height  of  33  feet  nearly.  The  height  therefore  of  a homogene- 
ous atmofphere  is  nearly  33  x 840,  or  27720  feet:  Moreover, 

to  know  the  velocity  acquired  by  any  fall,  recoiled!  that  a heavy 
body  by  falling  one  foot  acquires  the  velocity  of  8 feet  per 
fecond  ; and  that  the  velocities  acquired  by  falling  through 
different  heights  are  as  the  fquare  roots  of  the  heights.  There- 
fore, to  And  the  velocity  correlponding  to  any  height,  exprefled 
pi  feet  per  lecond,  multiply  the  fquare  root  of  the  height  by  8. 
We  have  therefore  in  the  prefent  inftance  V=  8 -v/27220,  = 8 
X 166,493,=  1332  feet  per  fecond.  This  therefore  is  the  ve- 
locity with  which  common  air  will  rufh  into  a void;  and  this 
may  be  taken  as  a ftandard  number  in  pneumatics,  as  16  and 
j20Lre  ftandard  numbers  in  the  general  fcience  of  mechanics, 
exprefling  the  action  of  gravity  at  the  furface  of  the  earth. 

ft  is  eafy  to  lee  that  greater  precifion  is  not  neceflary  in  this 
matter.  The  height  of  a homogeneous  atmofphere  is  a variable 
thing,  depending  on  the  temperature  of  the  air.  If  this  rea- 
fon  feem  any  objedfion  againft  the  ufe  of  the  number  1332,  we 
may  retain  8 V/H  in  place  of  it,  where  H exprefl'es  the  height  of 
a homogeneous  atmolphere  of  the  given  temperature.  A varia- 
tion of  the  barometer  makes  no  change  in  the  velocity,  nor  in 
the  height  of  the  homogeneous  atmofphere,  becaufe  it  is  accom- 
panied by  a proportional  variation  in  the  denfity  of  the  air. 
When  it  is  increa'ed  T\y,  for  inftance,  the  denfity  is  alfo  in- 
creafed  Ty  ; and  thus  the  expelling  force  and  the  matter  to  be 
moved  are  changed  in  the  fame  proportion,  and  the  velocity  re- 
mains the  fame.  N.  B.  We  do  not  here  confider  the  velo- 
city which  the  air  acquires  after  its  ifl’uing  into  the  void  by  its 
continual  expanfion.  This  may  be  afeertained  by  the  39th 
prop,  of  Newton’s  Principia,  b.  i.  Nay,  which  appears  very 
paradoxical,  if  a cylinder  of  air,  communicating  in  this  matter 
with  a void,  be  comprefled  by  a pifton  loaded  with  a weight, 
which  preffes  it  down  as  the  air  flows  out,  and  thus  keeps  it  of 
the  fame  denftty,  the  velocity  of  efflux  will  ftill  be  the  fame 
however  great  the  preflure  may  chance  to  be  : for  the  firft  and 
immediate  effedt  cr  the  load  on  the  pifton  is  to  reduce  the  air 
in  the  cylinder  to  fuch  a denfity  that  its  elafticity  ftiall  exactly 
balance  the  load  ; and  becaufe  the  elafticity  of  air  is  proportional 
to  its  denfity,  the  denfity  of  the  air  will  be  increafed  in  the  fame 
proportion  with  the  load,  that  is,  with  the  expelling  power 
(for  we  are  ncgledfing  at  prefent  the  weight  of  the  included  air, 
as  too  inconfiderable  to  have  any  fenfible  effedf).  Therefore, 
fince  the  matter  to  be  moved  is  increafed  in  the  fame  propor- 
tion with  the  preflure,  the  velocity  will  be  the  fame  as  before. 

It  is  equally  eafy  to  determine  the  velocity  with  which  the 
air  of  the.atmolphere  will  rufh  into  a fpace  containing  rarer  air. 
Whatever  may  be  the  denfity  of  this  air,  its  elafticity,  which 
follows  the  proportion  of  its  denfity,  will  balance  a proportional 
part  of  the  preflure  of  the  atmofphere;  and  it  is  the  excefs  of 
this  laft  only  which  is  the  moving  force.  The  matter  to  be 
moved  is  the  fame  as  before.  Let  D be  the  natural  denfity  of 
the  air,  and  8 the  denfity  of  the  air  contained  in  the  veflel  into 
8 


which  it  is  fuppofed.to  run,  and  let  P be  the  preflure  of  the 
atmofphere,  and  therefore  equal  to  the  force  which  impels  it 
into  a void;  and  let  r be  the  force  with  which  this  rarer  air 

P 8 

would  run  into  a void.  We  have  D : 8=  P : it,  and  7 r = — 


Now  the  moving  force  in  the  prefent  inftance  is  P — it,  or 
P 8 

Laftly,  let  V be  the  velocity  of  air  ruftiing  into  a 


void,  and  v the  velocity  with  which  it  will  rufh  into  this  rarefied 
air. 


It  is  a theorem  in  the  motion  of  fluids,  that  the  prefliires  are 
as  the  fquares  of  the  velocities  of  efflux.  Therefore  P:P  — 


PS 

D 


= V2 


V 


V x ! _ 


D 


s 

Hence  we  derive  v* =VZ  x 1 — jJ,  and<i/  = 
We  do  not  here  confider  the  refiftance  which 


the  air  of  the  atmofphere  will  meet  with  from  the  inertia  of 
that  in  the  veflel  which  it  muft  difplace  in  its  motion. 

Plere  we  fee  that  there  will  always  be  a current  into  the  vef- 
fel  while  8 is  lefs  than  D. 

We  alfo  learn  the  gradual  diminution  of  the  velocity  as  the 

£ 

veflel  fills;  for  8 continually  increafes,  and  therefore  1— — 
continually  diminifhes. 

It  remains  to  determine  the  time  t exprefled  in  feconds,  in 
which  the  air  of  the  atmofphere  will  flow  into  this  veflel  from 
its  ftate  of  vacuity  till  the  air  in  the  veflel  has  acquired  any 
propofed  denfity  8. 

For  this  purpofe  let  H,  exprefled  in  feet,  be  the  height 
through  which  a heavy  body  muft  fall  in  order  to  acquire  the 
velocity  V,  exprefled  alfo  ill  feet  pier  fecond.  This  we  fliall  ex- 
prefs  more  briefly  in  future,  by  calling  it  the  height  producing 
the  velocity  V.  Let  C reprefent  the  capacity  of  the  veflel,  ex- 
prefled in  cubic  feet,  and  O the  area  or  fedlion  of  the  orifice, 
exprefled  in  fuperficial  or  fquare  feet ; and  let  the  natural  den- 
fity of  the  air  be  D. 

Since  the  quantity  of  aerial  matter  contained  in  a veflel  de- 
pends on  the  capacity  of  the  velfel  and  the  denfity  of  the  air 
jointly,  we  may  exprefs  the  air  which  would  fill  this  velfel  by 
the  fymbol  CD  when  the  air  is  in  its  ordinary  ftate,  and  by 
C 8 when  it  has  the  denfity  8.  In  order  to  obtain  the  rate  at 
which  it  fills,  we  muft  take  the  fluxion  of  this  quantity  C 8. 
This  is  C 8 ; for  C is  a conftant  quantity,  and  8 is  a variable 
or  flowing  quantity. 

But  we  alfo  obtain  the  rate  of  influx  by  our  knowledge  of 
the  velocity,  and  the  area  of  the  orifice,  and  the  denfity.  The 
velocity  is  V,  or  Sa/H,  at  the  firft  inftant  ; and  when  the  air 
in  the  veflel  has  acquired  the  denfity  8,  that  is,  at  the  end  of  the 

time  t,  the  velocity  is  S^H ^ jL  , or  8,^1  ^ ^ 

or 

VD 

The  rate  of  influx  therefore  (which  may  be  conceived  as 
meafured  by  the  little  mafs  of  air  which  will  enter  during  the 

time  t with  this  velocity)  will  be  SyTTOD^D  — 8 t,  or 

8 ,^/HO  — 8 t,  multiplying  the  velocity  by  the  ori- 

fice and  by  the  denfity. 

Here  then  we  have  two  values  of  the  rate  of  influx.  By 
flating  them  as  equal  we  have  a fluxionary  equation,  from  which 
we  may  obtain  the  fluents,  that  is,  the  time  t in  feconds  necel- 
fary  for  bringing  the  air  in  the  veflel  to  the  denfity  8 , or  the 
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denfity  J which  will  be  produced  at  the  end  of  any  time/.  We 
have  the  equation  SyTTOy'D^D — ? t = C 8,  Hence  we  de- 

c <£ 

rive  / = o Vun  '/TT x — Of  this  the  fluent  is  / = 

8v/LOy'D 


4^/HO  </D 


— 1,  enters,  is  an  inch  fquare,  or 


TT- 


of  a fquare  foot. 


Then  the  time  in  feconds  of  completely  filling  it  will  be 

If  the  hole  be  only  of  a 


1 1 ■ 


’ 


or- 


666 


•,  or  1,7297". 


fquare  inch,  that  is,  if  its  fide  be  of  an  inch,  the  time  of 
completely  filling  the  hogfhead  will  be  173"  very  neatly,  er 
fomething  lefs  than  three  minutes. 

If  we  make  the  experiment  with  a hole  cut  in  a thin  plate, 
we  (hall  find  the  time  greater  nearly  in  the  proportion  of  63  to 
100,  for  reafons  obvious  to  all  who  have  ftudied  hydraulics. 
In  like  manner  we  can  tell  the  time  necelfary  for  bringing  the 
air  in  the  veiTel  to  £ of  its  ordinary  denfity.  The  only  variable 

part  of  our  fluent  is  the  coefficient  — vT)  — 5,  or  ^ 1 — 0 . Let 
i'  be  = |,  then  = vT=  l>  and  1 — — * ’> 

and  the  time  is  86  very  nearly  when  the  hole  is  T'0  of  an 
inch  wide. 

Let  us  now  fuppofe  that  the  air  in  the  veiTel  ABCD  (pi.  1 r. 
fig.  64.  ) is  comprefied  by  a weight  acting  on  the  cover  AD, 
which  is  moyeablc  down  the  veiTel,  and  is  thus  expelled  into 
the  external  air. 

The  immediate  efleft  of  this  external  prelTure  is  to  comprefs 
the  air  and  give  it  another  denfity.  The  denfity  D of  the  ex- 
ternal air  corrcfponds  to  its  prelTure  P.  Let  the  additional 
prelTure  on  the  cover  of  the  veflel  be p , and  the  denfity  of  the  air 
in  the  vefl’el  be  d.  We  fhall  have  P : P + p = D : d ; and 

therefore  p — P x Then,  becaufe  the  prefliire  which  ex- 

pels the  air  is  the  difference  between  the  force  which  comprefles 
the  air  in  the  veflel  and  the  force  which  comprefles  the  exter- 
nal air,  the  expelling  f>rce  is  p.  And  becaufe  the  quantities  of 
motion  are  as  the  forces  which  fimilarly  produce  them,  we  fhall 

have  P : I’  x - — MV  : m-v  ; where  M and  m exnrefs  the 

I)  1 

quantities  of  matter  expelled,  V exprefles  the  velocity  with 
which  air  ruflies  into  a void,  and  v exprelfes  the  velocity  fought. 
But  becaufe  the  quantities  of  aerial  matter  which  ilTue  from  the 
fame  orifice  in  a moment  are  as  the  denfities  and  velocities 
Vgl.  VIII. 


jointly,  we  fhall  have  MV  : mv  = DVV  ; 
d- D 

Therefore  P : p — = DV*  *.  dv. 


B 


dvv,  = DV1  : dvz. 
Hence  we  deduce 


— V 


d- D 


7—  X\/D  — J-f-A,  in  which  A is  a conditional  con- 

lJ 

flant  quantity.  The  condition  which  determines  it  is,  that  t 
muff  be  nothing  when  $ is  nothing,  that  is,  when  ^D  — $ 

= ^D;  for  this  is  evidently'  the  cafe  at  the  beginning  of  the 
motion.  Hence  it  follows,  that  the  conftant  quantity  is 

v'D,  and  the  complete  fluent,  fuited  to  the  cafe,  is 
L- 

4/H0./D  X V D-  -t/f) 

The  motion  ceafes  when  the  air  in  the  veflel  has  acquired  the 
denfity  of  the  external  air ; that  is,  when  $ = D,  or  when 

'=+-th^d><v'd-  =y^ro-  Th'refor' the  time  of 

q 

completely  filling  the  veflel  is  — — 

Let  u - illuffrate  this  by  an  example  in  numbers. 

Suppofing  then  that  air  is  840  times  lighter  than  water,  and 
the  height  of  the  homogeneous  atmofphere  27720  feet,  we  have 
= 66*.  Let  us  further  fuppofe  the  veflel  to  contain 
8 cubic  feet,  which  is  nearly  a wine  hogfhead,  and  that  the  hole 
by  which  the  air  of  the  ordinary  denfity,  which  we  fhall  make 


We  may  have  another  expreflion  of  the  velocity  without  con- 


fidering  the  denfity. 
D X P + p 


We  had  P : P + p = D : d;  therefore 


d — 


, and  d— D 


DxP+/>  ^ _DxP+/>  — DP, 

: p D>~  p 


d^B  DxP-fn-DP  P +p  — P 

and  -7—= =r » — — rT-,--->  — „ 


V 


= Vx  /_A_ 
V P +p 


DxP+/ 


*+t 


p +p 


therefore 


which  is  a very  fimple  and  convenient  ex- 


preffion. 

Hitherto  we  have  confidered  the  motion  of  air  as  produced 
by  its'  weight  only.  Let  us  now  confider  the  effect  of  its 
eiafiicity. 

Let  ABCD  (fig.  64.)  be  a veflel  containing  air  of  any  den- 
fity' D.  This  air  is  in  a fiate  of  compreflion  j and  if  the  com- 
prefiing  force  be  removed,  it  will  expand,  and  its  elafticity  will 
diminilh  along  with  its  denfity.  Its  eiafiicity  in  any  ftate  is 
meafured  by  the  force  which  keeps  it  in  that  fiate.  The  force 
which  keeps  common  air  in  its  ordinary  denfity  is  the  weight  of 
the  atmofphere,  and  is  the/fame  with  the  weight  of  a column 
of  water  33  feet  high.  If  therefore  we  luppose  that  this  air, 
infiead  of  being  confined  by  the  top  of  the  veiTel,  is  prefled  down 
by  a moveable  pifton  carrying  a column  of  water  33  feet  high, 
its  elafticity  will  balance  this  preflure  as  it  balances  the  prefliire 
of  the  atmofphere  ; and  as  it  is  a fluid,  and  propagates  through 
every  part  the  prefl’ure  exerted  on  any  one  part,  it  will  prefs 
on  any  little  portion  of  the  vefl’el  by  its  elafticity  in  the  fame 
manner  as  when  loaded  with  this  column. 

The  confequence  of  this  reafoning  is,  that  if  this  fmall 
portion  of  the  veflel  be  removed,  and  thus  a palTage  be  made 
into  a void,  the  air  will  begin  to  How  out  with  the  fame  velocity 
with  which  it  would  flow  when  impelled  by  its  weight  alone, 
or  with  the  velocity  acquired  by  falling  from  the  top  of  a homo- 
geneous atmofphere,  or  1332  feet  in  a fecond  nearly. 

But  as  foon  as  fome  air  has  come  out,  the  denfity  of  the  re- 
maining air  is  diminifhed,  and  its  elafticity  is  diminifhed; 
therefore  the  expelling  force  is  diminiihed.  But  the  matter  to 
be  moved  is  diminiihed  in  the  very  fame  proportion,  becaufe 
the  denfity  and  elafticity  are  found  to  vary  according  to  the 
fame  law ; therefore  the  velocity  will  continue  the  fame  from 
the  beginning  to  the  end  of  the  efflux. 

This  may  be  feeu  in  another,  way.  Let  P be  the  prefliire  of 
the  atmofphere,  which  being  the  counterbalance  and  meafure  of 
the  initial  eiafiicity,  is  equal  to  the  expelling  force  at  the  firft 
inftant.  Let  D be  the  initial  denfity,  and  V the  initial  velo- 
city. Let  d be  its  denfity  at  the  end  of  the  time  / of  efflux,  and 
v the  contemporaneous  velocity.  It  is  plain  that  at  the  end  of 

Pri 

this  time  we  fhall  have  the  expelling  force  * — - ; for  D : d 


D 


= P : 7T 


(-5) 


Thefe  forces  are  proportional  to  the  quantities  of  motion 
which  they  produce  ; and  the  quantities  of  motion  are  propor- 
tional to  the  quantities  of  matter  M and  m and  the  velocities  V 

I\/ 

and  <v  jointly  : therefore  we  have  P : — = MV  : m v.  But 

the  quantities  of  matter  which  efcape  through  a given  orifice 
are  as  the  denfities  and  velocities  jointly;  that  is,  M j m =r 

3* 
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DV  : dvi 

FdDV* 


therefore  P : ^ = DV*  : dv\ 


and  P x dt*  = 


^ = P^/V2,  and  V*  = o>2,  and  V = <v,  and  the  velocity 

of  efflux  is  conftant.  Hence  follows,  what  appears  very  un* 
likely  at  firft  fight,  that  however  much  the  air  in  the  veffel  is 
condenfed,  it  will  always  iflue  into  a void  with  the  fame  ve- 
locity. 

In  order  to  find  the  quantity  of  aerial,  matter  which  will  iffue 
during  any  time  t,  and  confequently  the  denfity  of  the  remain- 
ing air  at  the  end  of  this  time,  we  muft  get  the  rate  of  efflux. 
In  the  element  of  time  t there  iflues  (by  what  has  been  faid 
above)  the  bulk  8-v/HO  t (for  the  velocity  V is  conftant)  ; and 

therefore  the  quantity  8 Odt • On  the  other  hand,  the 
quantity  of  air  at  the  beginning  was  CD,  C being  the  capacity 
of  the  veflel;  and  when  the  air  has  acquired  the  denfity  d,  the 
quantity  is  C d,  and  the  quantity,  run  out  is  CD— C d.:  there- 
fore the  quantity  which  has  run  out  in  the  time  t muft  be  the 
fluxion  of  CD  — Cd,  or  — Cj  Therefore  we  have  the  equa- 
tion 8, /HO dt  = -Cd,  and  i — ~C^ C x . 

VHOtf’  Sy/HO  d 

Q 

The  fluent  of  this  is  t = — — -77 r log.  d.  This  fluent  muft 

8v/HO  b 

be  fo  taken  that  t may  be  — a when  d—  D,  Therefore  the 

.correft  fluent  will  be  £ = — log.  — , for  log.  — = log  r, 

0.  We  deduce  from  this,  that  it  requires  an  infinite  time 
for  the  whole  air  of  a veflel  to  flow  out  of  it  into  a void.  N.  B. 
By  log.  d,  &c.  is  meant  the  hyperbolic  logarithm  of  d,  &c. 

Let  us  next  fuppofe  that  the  veflel,  inftead  of  letting  out  its 
air  into  a void,  emits  it  into  air  of  a lefs  denfity,  which  remains 
conftant  during  the  efflux,  as  we  may  fuppofe  to  be  the  cafe 
when  a veflel  containing  condenfed  air  emits  it  into  the  furround- 
ing atmofphcre.  Let  the  initial  denfity  of  the  air  in  the  veflel 
be  i,  and  that  of  the  atmofphere  D.  Then  it  is  plain  that  the 
PD 

expelling  force  is  P } and  that  after  the  time  t it  is 

-_I£=mv 


~ We  have  therefore  P - 

# 0 

: nmf  — $ V2  : dv2.  Whence  we  derive  v = V / $ d— D 


producing  the  velocity  of  efflux  v muft  be  H X 


Si-D 

df^D 


Laftly,  let  ABCD,  CFGH  (fig.  65.)  be  two  veflel#  contain- 
ing  airs  of  different  denfities,  and  communicating  by  the  orifice 
C,  there  will  be  a current  from  the  veflel  containing  the  deafer 
air  into  that  containing  the  rarer  : fuppofe  from  ABCD  into 
CFGH. 

Let  P be  the  elaftic  force  of  the  air  in  ABCD,  Q its  denfity, 
and  V its  velocity,  and  D the  denfity  of  the  air  in  CFGH.  And| 
after  the  time  t,  let  the  denfity  of  the  air  in  ABCD  be  q,  its 
velocity  <v,  and  the  denfity  of  the  air  in  CFGH  be  d.  The  ex- 

PD 

at  the  firft  inftant, 


pelling  force  from  ABCD  will  be  P- 
and  at  the  end  of  the  time  t it  will  be 


Q 


TS- 


Q — Therefore  we. 


fhall  have  P — : — — = QV2 : qi>2,  which  gives  v '—  V x 

an<^  l^e  motlon  w‘^  cea^e  when  S — q. 

Let  A be.  the  capacity  of  the  firft  veflel,  and  B that  of  the  ?d. 
We  have  the  fecond  equation  AQ+BD  = A^+Bd',  and  there- 
fore £ = — .Subftituting  this  value  of  dintheformer 

value  of  <v,  we  have  v — V x / — D)  — A(  Q — )]|^ 

V q B (Q_D)  f1 

which  gives  the  relation  between  the  velocity  v and  the 
denfity  q. 

In  order  to  afeertain  the  lime  when  the  air  in  ABCD  has 
acquired  the  denfity  q,  it  will  be  convenient  to  abridge  the  work 
by  fiome  fubftitutions.  Therefore  make  Q(B-(-  A)  = M,  BQD 

fl-BQ2  =N,  BQ  — BD  = R,  and  — = m.  Then,  proceeding 


as  before,  we 


tyq 


obtain  the  fluxionary  equation  8>/HO a 

- . A^R 

t - AQ,-Aq  = — Aq  whence  t =g^7HOv'M  * 


~P=-’Z=  of  which  the  fluent,  completed  fo  that  t =■  0 when 
"v  a2  — 7nq 


q = GL,  is  t — 


AvTl 


/ Q — + ^/(Q.27nQ. 

X Log.  ( ) 

V A — ‘ m 4-  /J(azmo ) I 


dS~  D 

From  this  equation  we  learn  that  the  motion  will  be  at 
an  end  when  d = D : and  if  S = D there  can  be  no  efflux. 

To  find  the  relation  between  the  time  and  the  denfity,  let  H 
as  before  be  the  height  producing  the  velocity  V.  The  height 


and 


the  little  parcel  of  air  which  will  flow  out  in  the  time  t will  be 

- 8*/HO  dt  J Id- D 


dS-D 


On  the  other  hand,  it  is  = — C d. 


Hence  we  deduce  the  fluxionary  equation  t m 


C\/<J_D 


— d 


</d*-Dd 


%‘S  HO  V* 

The  fluent  of  this,  corre&ed  fo  as  to  make  t — O 


C^J-D 


/j-fD+^-DA 
X °S'  V/_iD+V'r72'TDr/y 


when  d — 0,  is  t — _ , 

8^HO^'  6\r/«»D+^“ 

And  the  time  of  completing  the  efflux,  when  d = D,  is  t =?. 

^-■D+  y/^-PT 


Cy/?-D  (o 

Sv/HOv/J  X log.V 


S^HOa/M"  q—  'xm+ 

Some  of  thefe  queftions  are  of  difficult  folution,  and  they  are 
not  of  frequent  ufe  in  the  more  important  and  ufual  applica- 
tions of  the  do£lrines  of  pneumatics,  at  leaf!  in  their  prefent 
form.  The  cafes  of  greateft  ufe  are  when  the  air  is  expelled 
from  a veffel  by  an  external  force,  as  when  bellows  are  v orked, 
whether  of  the  ordinary  form  or  confifting  of  a cylinder  fitted 
with  a moveable  pifton.  This  laft  cafe  merits  a particular  con- 
fideration  ; and  fortunately  the  inveftigation  is  extremely  cafy.  , 

Let  AD,  pi.  11.  fig.  64.  be  confuiered  as  a pifton  moving 
downward  with  the  uniform  velocity  f and  let  the  area  of  the 
pifton  be  71  times  the  area  of.  the  hole  of  efflux,  then  the  velo- 
city of  efflux  arifing  from  the  motion  of  the  pifton  will  be  vf. 
Add  this  to  the  velocity  V produced  by  the  elafticity  of  the  air 
in  the  firft  queflion,  and  the  whole  velocity  will  be  V + rf. 
It  will  be  the  fame  in  the  others..  The  problem  is  alfo  freed 
from  the  confideration  of  the  time  of  efflux.  'For  this  depend# 
now  on  the  velocity  of  the  pifton.  It  is  ft  ill,  however,  a very 
intricate  problem  to  afeertain  the  relation  between  the  time 
and  the  denfity,  even  though  the  pifton  is  moving  uniformly, 
for  at  the  beginning  of  the  motion  the  air  is  of  common  denfity. 
As  the  pifton  defeends,  it  both  expels  and  comprcfies  the  air* 
and  the  denfity  of  the  air  in  the  veffel  varies  in  a very  intricate 
manner,  as  alfo  its  refiftance  or  reaction  on  the  pifton.  For 
this  reafon,  a pifton  which  moves  uniformly  by  means  of  an 
external  force  will  never  make  an  .uniform  blaft  by  fucoeffive 
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flrokes ; it  will  always  be  weaker  at  the  beginning  of  the 
ftroke.  The  bed  way  for  fecuring  an  uniform  blaft  is  to  em- 
ploy the  external  force  only  for  lifting  up  the  piflon,  and  then 
to  let  the  pifton  defcend  by  its  own  weight.  In  this  way  it 
will  quickly  (ink  down,  compreffmg  the  air,  till  its  denfity  and 
correfponding  elafticity  exa&ly  balance  the  weight  of  the  pifton. 
After  this  the  pifton  will  defcend  equably,  and  the  blaft  will  be 
uniform.  We  fhall  have  occafion  to  confider  this  more  parti- 
cularly under  the  head  of  Pneumatical  Machines.  Thefe 
obfervations  and  theorems  will  ferve  to  determine  the  initial 
velocity  of  the  air  in  all  important  cafes  of  its  cxpullion.  The 
philofopher  will  learn  the  rate  of  its  efflux  out  of  one  velfel 
into  another ; the  chemitl  will  be  able  to  calculate  the  quanti- 
ties of  the  different  gafes  which  are  employed  in  the  curious 
experiments  of  the  ingenious  but  unfortunate  Lavoifier  on 
Combuftion,  and  will  find  them  extremely  different  from  what 
he  fuppofed  j the  engineer  will  learn  how  to  proportion  the 
motive  force  of  his  machine  to  the  quantity  of  aerial  matter 
which  his  bellows  mull  fupply.  But  it  is  not  enough,  for  this 
purpofe,  that  the  air  begin  to  iffue  in  the  proper  quantity  ; we 
mull  fee  whether  it  be  not  afft&ed  by  the  circumltance3  of  it3 
iubfequent  paffage. 

All  the  modifications  of  motion  which  are  obferved  in  water- 
conduits  take  place  alfo  in  the  paffage  of  air  through  pipes  and 
"holes  of  all  kinds.  There  is  the  fame  diminution  of  quantity 
paffing  through  a hole  in  a thin  plate  that  is  obferved  in  water. 
We  know  that  (abating  the  fmall  effeCl  of  fri&ipn)  water  if- 
fues  with  the  velocity  acquired  by  falling  from  the  furface  ; 
and  yet,  if  we  calculate  by  this  velocity  and  by  the  area  .of  tire 
orifice,  we  fhall  find  the  quantity  of  water  deficient  nearly  in 
the  proportion  of  63  to  too.  This  is  owing  to  the  water 
preffmg  towards  the  orifice  from  all  lides,  which  occafions  a 
contraction  of  the  jet.  The  fame  thing  happens  in  the  efflux 
of  air.  Alfo  the  motion  of  water  is  greatly  impeded  by  all 
contractions  of  its  pafl'age.  Thefe  oblige  it  to  accelerate  its 
velocity,  and  therefore  require  an  increafe  of  preffure  to  force 
it  thiough  them,  and  this  in  proportion  to  the  fquares  of  the 
velocities.  Thus,  if  a machine  working  a pump  caufcs  it  to 
give  a certain  number  of  ilrokes  in  a minute,  it  will  deliver  a 
determined  quantity  of  water  in  that  time.  Should  it  happen 
that  the  paffage  of  the  water  is  contracted  to  one  half  in  any 
part  of  the  machine  (a  thing  which  frequently  happens  at  the 
valves),  the  water  muff  move  through  this  contraction  with 
twice  the  velocity  that  it  has  in  the  reft  of  the  paffage.  This 
will  require  four  times  the  force  to  be  exerted  on  the  pillon. 
Nay  (which  will  appear  very  odd,  and  is  never  fufpsCted  by 
engineers),  if  no  part  of  the  paffage  is  narrower  than  the  barrel 
of  the  pump,  but  on  the  contrary  a part  much  wider,  and  if 
the  conduit  be  again  contracted  to  the  width  of  the  barrel,  an 
additional  force  muff  be  applied  to  the  pifton  to  drive  the  water 
through  this  paffage,  which  would  not  have  been  neceffary  if 
the  paffage  had  not  been  widened  in  any  part.  It  will  require 
e force  equal  to  the  weight  of  a column  of  water  of  the  height 
neceffary  for  communicating  a velocity  the  fquare  of  which  is 
equal  to  the  difference  of  the  fcpiares  of  the  velocities  of  the 
water  in  the  wide  and  the  narrow  part  of  the  conduit. 

The  fame  thing  takes  place  in  the  motion  erf  air,  and  there- 
fore all  contractions  and  dilatations  muff  be  carefully  avoided, 
when  we  want  to  preferve  the  velocity  unimpaired. 

Air  alfo  fuffers  the  fame  retardation  in  its  motion  along  pipes. 
By  not  knowing,  or  not  attending  to  that,  engineers  of  the 
firft  reputation  have  been  prodigioufly  difappointed  in  their 
expectations  of  the  quantity  of  air  which  will  be  delivered  by 
long  pipes.  Its  extreme  mobility  and  lightnefs  hindered  them 
from  fufpecting  that  it  would  fuffer  any  fcnfible  retardation. 

Papin,  a mod  ingenious  man,  propofed  this  as  the  moll 
cficciual  method  of  transferring  the  aCtiori  of  a moving  power 
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to  a great  diftance.  Snppofe,  for  iuftance,  that  it  was  required 
to  raife  water  out  of  a mine  by  a water-machine,  and  that 
there  was  no  fall  of  water  nearer  than  a mile’s  diftance.  He 
employed  this  water  to  drive  a pifton,  which  ftiould  comprefs 
the  air  in  a cylinder  communicating,  by  a long  pipe,  with  an- 
other cylinder  at  the  mouth  of  the  mine.  This  fecond  cylin- 
der had  a pifton  in  it,  whofe  rod  was  to  give  motion  to  the 
pumps  at  the  mine.  He  expeCted,  that  as  foon  as  the  pifton 
at  the  water-machine  had  compreffed  the  air  fufficiently,  it 
would  caufe  the  air  in  the  cylinder  at  the  mine  to  force  up  its 
pifton,  and  thus  work  the  pumps.  DoCtor  Hooke  made 
many  objections  to  the  method,  when  laid  before  the  Royal 
Society,  and  it  was  much  debated  there.  But  dynamics  was 
at  this  time  an  infant  fcience,  and  very  little  underftood.  New- 
ton had  not  then  taken  any  part  in  the  bufinefs  of  the  fociety, 
ocherwife  the  true  objections  would  not  have  efcaped  his  faga- 
cious  mind.  Notwichftanding  Papin’s  great  reputation  as  an 
engineer  and  mechanic,  he  could  not  bring  his  fcheme  into 
ufe  in  England  ; but  afterwards,  in  France  and  in  Germany, 
where  he  fettled,  he  got  fome  perfons  of  great  fortunes  to 
employ  him  in  this  projeCt  ; and  he  ereCted  great  machines  in 
Auvergne  and  Weftphalia  for  draining  mines.  But,  fo  far 
from  being  effective  machines,  they  would  not  even  begin  to 
move.  He  attributed  the  failure  to  the  quantity  of  air  in  the 
pipe  of  communication,  which  muft  be  condenfed  before  it 
can  condenfe  the  air  in  the  remote  cylinder.  This  indeed  is 
true,  and  he  fhould  have  thought  of  this  earlier.  He  therefore 
diminifhed  the  iize  of  this  pipe,  and  made  his  water-machine 
exhauft  inftead  of  condenfing,  and  had  no  doubt  but  that  the 
immenfe  velocity  with  which  air  ruftres  into  a void  would  make 
a rapid  and  effectual  communication  of  power.  But  he  was 
equally  difappointed  here,  and  the  machine  at  the  mine  flood 
ftill  as  before. 

Near  a century  after  this,  a very  intelligent  engineer  at- 
tempted a much  more  feafible  thing  of  this  kind  at  an  iron- 
foundery  in  Wales.  He  ereCted  a machine  at  a powerful  fall 
of  water,  which  worked  a fet  of  cylinder  bellows,  the  blow- 
pipe of  which  was  conducted  to  the  diftance  _of  a mile  and  a 
half,  where  it  was  applied  to  a blaft  furnace.  But  notwith- 
ltanding  every  care  to  make  the  conducting  pipe  very  air-tight, 
of  great  » ze,  and  as  fmooth  as  poffible,  it  would  hardly  blow 
out  a candle.  The  failure  was  aferibed  to  the  impoffibility  of 
making  the  pipe  air-tight.  But,  what  was  furprifing,  above 
ten  minutes  elapfed  after  the  aCtion  of  the  piftons  in  the  bel- 
lows before  the  lealt  wind  could  be  perceived  at  the  end  of  the 
pipe  ; whereas  the  engineer  expeCted  an  interval  of  fix  feconds 
only. 

No  very  diftinCt  theory  can  be  delivered  on  this  fubjeCt ; but 
we  may  derive  confiderable  affiftance  in  underftanding  the 
eaufes  of  the  obftruClion  to  the  motion  of  water  in  long  pipes, 
by  confidering  what  happens  to  air.  The  elafticity  of  the  air, 
and  its  great  compreffibility,  have  given  us  the  diltinCteft  no- 
tions of  fluidity  in  general,  (bowing  us,  in  a way  that  can 
hardly  be  controverted,  that  the  particles  of  a fluid  are  kept 
at  a diftance  from  each  other,  and  from  other  bodies,  by  the 
corpufcular  forces.  We  (hall  therefore  take  this  opportunity 
to  give  a view  of  the  fubjeCt,  which  did  not  occur  to  us  when 
treating  of  the  motion  of  water  in  pipes,  referving  a further 
difeuffion  to  the  articles  River,  Water- Works,  Sec. 

The  writers  on  hydrodynamics  have  always  confidcred  the 
obftruClion  to  the  motion  of  fluids  along  canals  of  any  kind  aa 
owing  to  fomething  like  the  friction  by  which  the  motion  of 
folid  bodies  on  each  other  is  obftrufled  5 but  we  cannot  form 
to  ourfelves  any  diitinCt  notion  of  refemblance,  or  even  ana- 
logy, between  them.  The  faCt  is,  however,  that  a fluid  run- 
ning along  a canal  has  its  motion  ubftruCted ; and  that  this 
obftruClion  is  greateft  in  the  immediate  vicinity  of  the  folid 
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canal,  ana  gradually  diminiflics  t«  til?  middle  of  the  dream. 
It  appears,  therefore,  that  the  parts  of  fluids  can  no  more  move 
among  each  other  than  among  folid  bodies,  without  fuffering 
a diminution  of  their  motion.  The  parts  in  phyfical  contail 
with  the  Tides  and  bottom  are  retarded  by  thefe  immoveable 
bodies.  The  particles  of  the  next  dratum  of  fluid  cannot  pre- 
ferve  their  initial  velocities  without  overpaying  the  particles  of 
the  full  llratum  ; and  it  appears  from  the  fa£l  that  they  are  by 
this  means  retarded.  They  retard  in  the  fame  manner  the  par- 
ticles of  the  third  dratum,  and  l'o  on  to  the  middle  ftratum  or 
thread  of  fluid.  It  appears  from  the  fadi,  therefore,  that  this 
fort  of  friftion  is  not  a confequtnce  of  rigidity  alone,  but  that 
it  is  equally  competent  to  fluids.  Nay,  fince  it  is  a matter  of 
fadt  iu  air,  and  is  even  more  remarkable  there  than  in  any  other 
fluid,  as  we  (hall  fee  by  the  experiments  which  have  been  made 
on  the  fubjedi ; and  as  our  experiments  on  the  coinpreffion  of 
air  (how  us  the  particles  of  air  ten  times  nearer  to  each  other 
in  fome  cafes  than  in  others  (viz.  when  we  fee  air  a thoufand 
times  denfer  in  thefe  cafes),  and  therefore  force  us  to  acknow- 
ledge that  they  are  not  in  contadl : it  is  plain  that  this  obllruc- 
tion  has  no  analogy  to  friction,  which  fuppofes  roughnefs  or 
inequality  of  furfuce.  No  fuel)  inequality  can  be  fuppofed  in 
the  furface  of  an  aerial  particle  ; nor  would  it  be  of  any  fervice 
in  explaining  the  obftrudtiori,  iince  the  part  feres  do  net  rub  on 
each  other,  but  pafs  each  other  at  fome  finall  and  impercepti- 
ble diftancc. 

We  muft  therefore  have  recourfe  to  fome  other  mode  of  ex- 
plication. We  fliali  apply  this  to  air  only  in  this  place  ; and 
fince  it  is  proved,  by  the  incontrovertible  experiments  of  Can- 
ton, Zimmerman,  and  others,  that  water,  mercury,  oil,  &c„ 
are  alfo  compreffible  and  perfedtiy  elaftic,  the  argument  from 
this  principle,  which  is  conclufive  in  air,  muft.  equally  explain 
the  fimilar  phenomenon  in  hydraulics. 

The- in  oil  highly  polifhed  body  which  we  know  muft  be  con- 
ceived as  having  an  uneven  furface  when  we  compare  it  with 
the  fmall  fpaces  in  which  the  corpufcular  forces  arc  exerted  ; 
and  a quantity  of  air  moving  in  a polifht'd  pipe  may  be  com- 
pared to  a quantity  of  fmall  (hot  Aiding  down  a channel  with 
undulated  (ides  and  bottom.  The  row  of  particles  imme- 
diately contiguous  to  the  (ides  will  therefore  have  an  undulated 
motion  : but  this  undulation  of  the  contiguous  panicles  of  air 
will  not  be  fo  grtat  as  that  of  the  furface  along  which  they 
glide  ; for  not  only  every  morion  requires  force  to  produce  ir, 
but  alfo  every  change  of  motion.  The  particles  of  air  refill: 
this  change  from  a rectilineal  to  an  undulating  motion  ; and, 
being  elaftic,  that  is,  repelling  each  other  and  other  bodies, 
they  keep  a little  nearer  to  the  fu.rf.tce  as  tliey  are  palling  over 
an  eminence,  and  their  path  is  lefs  incurvated  than  the  furface. 
The  difference  between  the  motion  of  the  particles  of  air  and 
the  particles  of  a fluid  quite  unelaflfc  is,  in  this  refpedl,  fome- 
what  like  the  difference  between  the  motion  of  a fpring-carriage 
and  that  of  a common  carriage.  When  the  common  carriage 
paffes  along  a road  not  perfectly  fmooth,  the  line  deferibed  by 
the  centre  of  gravity  of  the  carriage  keeps  perfedtiy  parallel  to 
that  deferibed  by  the  axis  of  the  wheels,  riflng  and  falling 
along  with  it.  Now  let  a fpring  body  be  put  on  the  fame 
wheels  and  pafs  along  the  fame  road.  When  the  axis  rifts  over 
an  eminence  perhaps  half  an  inch,  finks  down  again  into  the 
next  hollow,  and  then  lifes  a fecond  time,  and  fo  im,  the  cen- 
tre of  gravity  of  the  body  deferibes  a much  ftraighter  line  ; for, 
upon  the  rifing  of  the  wheels,  the  body  rtfifts  the  motion,  and 
compreffes  the  fprings,  and  thus  remains  lower  than  it  would 
have  been  had  the  (prings  not  been  interpofed.  In  like  man- 
ner, it  does  not  fink  fo  low  as  the  axle  does  when  the  wheels 
go  into  a hollow.  And  thus  the  motion  of  fpi ing-carriages 
becomes  lefs  violently  undulated  than  the  road  along  which  they 
pafs.  Th  is  illultiation  will,  we  hope,  enable  the  reader  to 


conceive  how  the  deviation  of  the  particles  next  to  the  fide:  and 
bottom  of  the  canal  from  a rectilineal  motion  is  lefs  than  that 
of  the  canal  itfelf. 

It  is  evident  that  the  fame  rcafoning  will  prove  that  the  un. 
dulation  of  the  next  row  of  particles  will  be  lefs  than  that  of 
the  fit  ft,  that  the  undulation  ot  the  third  row  will  be  lefs  than  , 
that  of  the  fecond,  and  fo  on,  as  is  reprefented  in  fig.  A. 
pi.  13.  And  thus  it  appears,  that  while  the  mafs  of  air  has  a 
progrellive  motion  along  the  pipe  or  canal,  each  particle  is  de- 
feribing  a waving  line,  of  which  a line  parallel  to  the  direction 
of  the  canal  is  the  axis,  cutting  all  thefe  undulations.  This 
axis  of  each  undulated  path  will  be  ftraight  or  curved  as  the 
canal  is,  and  the  excurfions  of  the  path  on  each  fide  of  its  ax:s 
will  be  lefs  and  lefs  as  the  axis  of  the  path  is  nearer  to  the  axis 
of  the  canal. 

Let  11s  now  fee  what  fenf:ble  effeA  this  will  have  ; for  all  the 
motion  which  we  here  (peak  of  is  imperceptible.  It  is  de- 
monftrated  in  mechanics,  that  if  a body  moving  with  any  ve- 
locity be  deflected  from  its  rectilineal  path  by  a curved  and 
perfectly  fmooth  channel,  to  which  the  rectilineal  path  is  a 
tangent,  it  will  proceed  along  this  channel  witli  undiminilhed 
velocity.  Now  the  path,  in  the  prefent  cafe,  may  bfc  conli- 
dered  as  perfectly  fmooth,  fince  the  particles  do  not  touch  it. 
It  is  one  of  the  undulations  which  we  are  conlidering,  and  we 
may  at  prefent  conceive  this  as  without  any  fubordinate  in- 
equalities. There  (liould  not,  therefore,  be  any  diminution  of 
the  velocity.  Let  us  grant  this  of  the  abfolute  velocity  of  the 
particle  ; but  what  we  obferve  is  the  velocity  of  the  mafs, 
atid  we  judge  of  it  pethapsby  the  motion  of  a feather  cariied 
along  by  it.  Let  us  fuppofe  a fingle  atom  to  be  a ftnfible 
object,  and  let  us  attend  to  two  fuch  particles,  one  at  the  fide, 
and  the  otjier  in  the  middle  : although  we  cannot  perceive  the 
undulations  of  thefe  particles  during  their  progreffive  motions, 
we  fee  the  progreffive  motions  themfelves.  Let  us  fuppofe 
then  that  the  middle  particle  has  moved  without  any  undula- 
tion whatever,  and  that  it  has  advanced  ten  feet.  The  Jateral 
particle  will  alfo  have  moved  ten  feet  ; but  this  has  not  been 
in  a ftraight  line.  It -will  not  be  fo  far  advanced,  therefore, 
in  the  direction  of  the  canal ; it  will  be  left  behind,  and  will 
appear  to  us  to  lmve  been  retarded  in  its  motion : and  i,n  like 
manner  each  thread  of  particles  will  be  more  and  more  retarded 
(apparently  only)  as  it  recedes  further  from  the  axis  of  the 
canal,  or  what  is  ufually  called  the  thread  of  the  dream. 

And  thus  the  obferved  fact  is  fliown  to  be  a neceffary  confe- 
q uence  of  what  we  know  to  be  the  nature  of  a compreffible 
or  elaftic  fluid  ; and  that  without  fuppoling  any  diminution  in 
the  real  velocity  of  eacli  particle,  there  will  be  a diminution  of 
the  velocity  of  the  ftnfible  threads  of  the  general  dream,  and 
a diminution  of  the  whole  quantity  of  air  which  paffes  along 
it  during  a given  time. 

Let  us  now  fuppofe  a parcel  of  air  impelled  along  a pipe, 
which  is  perfectly  fmooth,  out  of  a larger  veffcl,  and  iffuing 
from  this  pipe  with  a certain  velocity.  Ic  requires  a certain 
force  to  change  its  velocity  in  the  vofiTel  to  the  greater  velocity 
which  it  has  in  the  pipe.  This  is  abundantly  demonflrated. 
How  long  foever  we  fuppofe  this  pipe,  there  will  be  no  change 
in  the  velocity,  or  in  the  force  to  keep  it  up.  But  let  us  fup- 
pofe that  about  the  middle  of  this  pipe  there  is  a part  of  it 
which  lias  luddenly  got  an  undulated  iurface,  however  imper- 
ceptible. Let  us  further  fuppofe  that  the  final  velocity  of  the 
middle  thread  is  the  fame  as  before.  I11  this  cafe  it  lWvident 
that  the  fum  total  of  the  motions  of  all  the  particles  is  greater 
than  before,  becaufe  the  abfolute  motions  of  the  lateral  parti- 
cles is  greater  than  that  of  the  central  particle,  which  we 
fuppofe  the  far rt*  as  before.  This  abfolute  increafe  of  motion 
cannot  be  without  an  increafe  of  propelling  force  : the  force 
acting  now,  therefore,  mull  be  greater  than  the  force  ailing 
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formerly.  Therefore,  if  only  the  former  force  had  continued 
to  aft,  the  fame  motion  of  the  central  particle  could  not  have 
been  preferred,  or  the  progreflive  motion  of  the  whole  dream 
mud  be  dim  ini  died. 

And  thus  we  fee  that  this  internal  infenfible  undulatory  mo- 
tion becomes  a real  obftiuftion  to  the  fenfible  motion  which  we 
obferve,  and  occafions  an  ex-panfe  of  power. 

Let  us  fee  what  will  be  the  confe'quence  of  extending  this 
obflrufting  ftirface  further  along  the  canal.  It  mud  evidently 
be  accompanied  by  an  augmentation  of  the  motion  produced, 
if  the  central  velocity  be  dill  kept  up  ; for  the  particles  which 
are  now  in  contaft  with  the  tides  do  not  continue  to  occupy 
that  fituation  : the  middle  particles  moving  fader  forward  get 
over  them,  and  in  their  turn  come  next  the  fide  ; and  as  they 
are  really  moving  equally  fad,  but  not  in  the  direftion  into 
which  they  are  now  to  be  forced,  force  is  neceffary  for 
changing  the  direftion  alfo  ; and  this  is  in  addition  to  the  force 
neceil'ary  for  producing  the  undulations  fo  minutely  treated 
of.  The  confequence  of  this  mud  be,  that  an  additional 
force  will  be  neceil'ary  for  preferving  a given  progreflive  motion 
in  a longer  objlruding  pipe,  and  that  the  motion  produced  in  a 
pipe  of  greater  length  by  a given  force  will  be  lefs  than  in  a 
fhorter  one,  and  the  efflux  will  be  ditninilhed. 

There  is  another  confideration  which  mud  have  an  influence 
here.  Nothing  is  more  irrefragably  demonflrated  than  the  ne- 
ceffity  of  an  additional  force  for  producing  an  efflux  through 
any  contraftion,  even  though  it  fflould  be  fucceeded  by  a dila- 
tation of  the  paflage.  Now,  both  the  inequalities  of  the  fides 
and  the  undulations  of  the  motions  of*each  particle  are  equi- 
valent to  a fucceffion  of  contraftioris  and  dilatations  j although 
each  of  thefe  is  {text  to  infinitely  frnall  ; their  number  is  alfo 
next  to  infinitely  great,  and  therefore  the  total  efteft  may  be 
fenfible. 

We  have  hitherto  fuppofed  that  the  abfolute  velocity  of  the 
particles  was  not  diminiffled  : this  we  did,  having  affumed  that 
the  interval  of  each  undulation  of  the  fides  was  without  in- 
equalities. But  this  was  gratuitous  : it  was  alfo  gratuitous  that 
the  fides  were  only  undulated.  We  have  no  reafon  for  exclu- 
ding angular  afperities.  Thefe  will  produce,  and  mod  cer- 
tainly often  produce,  real  diminutions  in  the  velocity  of  the 
contiguous  particles  ; and  this  mud  extend  to  the  very  axis  of 
the  canal,  and  produce  a diminution  of  the  fum  total  of  mo: 
tion  : and  in  order  to  preferve  the  fame  fenfible  progreflive 
motion,  a greater  force  mud  be  employed.  This  is  all  that 
can  be  meant  by  faying  that  there  is  a refidance  to  the  motion 
of  air  through  long  pipes. 

There  remains  another  caufe  of  diminution,  viz.  the  want 
of  perfeft  fluidity,  whether  arifing  from  the  diflemination  of 
folid  particles  in  a real  fluid,  or  from  the  vifeidity  of  the  fluid. 
We  (hall  not  infill:  on  this  at  prefent,  becaufe  it  cannot  be  Ihown 
to  obtain  in  air,  at  lead  in  any  cafe  which  deferves  confidera- 
tion. It  feems  of  no  importance  to  determine  the  motion  of 
air  hurrying  along  with  it  foot  or  dull.  The  effeft  of  fogs  on 
a particular  modification  of  the  motion  of  air  will  be  coniidered 
under  the  article  Sound.  What  has  been  faid  on  this  fubjeft 
is  fufficient  for  our  purpofe,  as  explaining  the  prodigious  and 
unexpefted  obftruftion  to  the  pall'age  of  air  through  long  and 
narrow  pipes.  We  are  able  to  colleft  an  important  maxim 
from  it,  viz.  that  all  pipes  of  communication  (hould  be  made 
as  wide  as  circumdancts  will  permit ; for  it  is  plain  that  the 
obdruftion  depends  on  the  internal  fhrface,  and  the  force  to 
overcome  it  mud  be  in  proportion  to  the  mafs  of  matter  which 
is  in  motion.  The  firft  iucreafes  at  the  diameter  of  the  pipe, 
and  the  lad  as  the  fquare.  The  obdruftion  mud  therefore 
bear  a greater  proportion  to  the  whole  motion  in  a frnall  pipe 
than  in  a large  one. 

It  were  very  dedrable  to  know  the  law  by  which  the  retarda- 
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tion  extends  from  the  axis  to  the  fides  of  the  canal,  and  the 
proportion  which  fubfids  between  the  lengths  of:  canal  and  the 
forces. necefiary  for  overcoming  the  obdruftions  when  the  velo- 
city is  given  5 as  alfo  whether  the  proportion  of  the  obdruftion 
to  the  whole  motion  van’es  with  the  velocity  : but  all  this  is 
unknown.  It  does  not,  however,  feem  a defperate  cafe  in 
air  : we  know  pretty  didinclly  the  law  of  aftion  among  its 
particles,  viz.  that  their  mutual  repulfions  are  inverfely  as  their 
didances.  This  promifes  to  enable  us  to  trace  the  progrefs  of 
undulation  from  the  fides  of  the  qanal  fo  the  axis. 

We  can  fee  that  the  retardations  will  not  increafe  fo  fad  as 
the  fquare  of  the  velocity.  Were  the  fluid  incompreffible,  fo 
that  the  undulatory  path  of  a particle  were  invariable,  the  de- 
defting  forces  by  which  each  individual  particle  is  made  to  de- 
feribe  its  undulating  path  would  be  precifely  fuch  as  arife  from 
the  path  itfelf  and  the  motion  in  it ; for  each  particle  would  be 
in  the  fituation  of  a body  moving  along  a fixed  path.  But  in 
a very  compreflible  fluid,  fuch  as  air,  each  particle  may  be 
confidered  as  a folitary  body,  aftuated  by  a projeftile  and  a 
tranfverfe  force,,  arifing  from  the  aftion  of  the  adjoining  par- 
ticles. Its  motion  mud  depend  on  the  adjudment  of  thefe  • x 
forces,  in  the  fame  manner  as  the  elliptical  motion  of  a planet 
depends  on  the  adjudment  of  the  force  of  projection,  with  a 
gravitation  inverfely  proportional  to  the  fquare  of  therdidance 
from  the  focus.  The  tranfverfe  force  in  the  prefent  cafe  has 
its.  origin  in  the  p re  flu  re  on  the  air  which  is  propelling  it  along 
the  pipe  : this,  by  lqueezing  the  particles  together,,  brings  their 
mutual  repulfion  into  aftion.  Now  it  is  the  property  of  a per- 
feft fluid,  that  a preflure  exerted  on  any  part  of  it  is  propagated 
equally  through  the  whole  fluid  5 therefore  the  tranfverfe  forces, 
which  are  excited  by  this  preflure  are  proportional  to  the  pref- 
fure  itfelf : and  we  know  that  the  prefl'ures  exerted  on  the  fur- 
face  of  a fluid,  fo  as  to  expel  it  through  any  orifice,  or  along 
any  canal,  are  proportional  to  the  fquares  of  the  velocities 
which  they  produce.  Therefore,  in  every  point  of  the  undu- 
latory motion  of  any  particle,  the  tranfverfe  force  by  which  it 
is  deflefted  into  a curve  is  proportional  to  the  fquare  of  its.  ve- 
locity. When  this  is  the  cate,  a body  would  continue  to  de- 
feribe  the  fame  curve  as  before  3 but,  by  the  very  compreffion, 
the  curvatures  are  increafed,  fuppofing  them  to  remain  fimilar* 
This  would  require  an  increafe  of  the  tranfverfe  forces  ; but 
this  is  not  to  be  found  : therefore  the  particle  will  not  deferibe 
a fimilar  curve,  but  one  which  is  lefs  incurvated  in  all  its, 
parts ; confequently  the  progreflive  velocity  of  the  whole, 
which  is  the  only  thing  perceivable  by  us,  will  not  be  fo  much. 
dimini(hed  ; thaL  is,  the  obdruftions  will  not  increafe  fo  fait 
as  they  would  otherwife  do,  or  as  the  fquares  of  the  velocities. 

This  reafoning  is  equally  applicable  to  all  fluids,  and  is  abun- 
dantly confirmed  by  experiments  in  hydraulics,  as  we  (hall  fee 
when  confidering  the  motion  of  rivers.  We  have  taken,  this 
opportunity  of  delivering  our  notions  on  this  fubjeft  j becaufe, 
as  we  have  often  faid,  it  is  in  the  avowed  difereet  conftitution  of 
air  lhat  we  fee  moll  diftinftly  the  operation  of  thofe  natural, 
powers  which  conllitute  fluidity  in  general. 

We  would  beg  leave  to  mention  a form  of  experiment  for 
difeovering  the  law  of  retardation  with  confiderable  accuracy. 
Experiments  have  been  made  on  pipes  and  canals.  Mr.  Boiiut, 
in  his  Hydrodynamique,  has  given  a very  beautiful  fet  made  on 
pipes  of  an  inch  and  two  inches  diameter,  and  200  feet  long  : 
but  although  thele  experiments  are  very  inftruftive,  they  do  not 
give  us  any  rule  by  which  we  can  extend  the  refult  to  pipes  of 
greater  length  and  different  diameters. 

Let  a fmooth  cylinder  be  let  upright  in  a very  large  veflel  or 
pond,  and  be  moveable  round  its  axis  : let  it  be  turned  round  by 
means  o)  a wheel  and  pulley  with  an  uniform  motion  and  de- 
termined velocity.  It  will  exert  the  lame  force  on  the  conti- 
guous water  which  would  be  exerted  on  it  by  water  turning 
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round  it  with  the  fume  velocity  : and  as  this  water  would  have 
its  motion  gradually  retarded  by  the  'fixed  cylinder,  fo  the  mov- 
ing cylinder  will  gradually  communicate  motion  to  the  fur- 
rounding water.  We  (h&uld  obferve  the  water  gradually  drag- 
ged round  by  it ; and  the  vortex  would  extend  further  and  fur- 
ther from  it  as  the  motion  is  continued,  and  the  velocities  of 
the  parts  of  the  vortex  will  be  lefs  and  let's  as  we  recede  from 
the  axis.  Now,  we  apprehend,  that  when  a point  of  the  fur- 
face  of  the  cylinder  has  moved  over  200  feet,  the  motion  of  the 
water  at  different  diftances  from  it  will  be  fimilar  and  propor- 
tional to,  if  not  precifely  the  fame  with,  the  retardations  of 
water  flowing  200  feet  at  the  fame  diftance  from  the  fide  of 
a canal  : at  any  rate,  the  two  are  fufceptible  of  an  accurate 
comparifon,  and  the  law  of  retardation  may  be  accurately  de- 
duced from  obfervations  made  on  the  motions  of  this  vortex. 

Air  in  motion  is  a veryfamiliar  objed  of  obfervation  ; and  it 
is  interefling.  In  all  languages  it  has  got  a name  ; we  call  it 
wind  : and  it  is  only  upon  reflexion  that  we  confider  air  as 
wind  in  a quiefeent  ftate.  Many  perfons  hardly  know  what  is 
meant  when  air  is  mentioned  ; but  they'  cannot  refufe  that  the 
blatf  from  a bellows  is  the  expullion  of  what  they  contained  ; 
and  thus  they  learn  that  wind  is  air  in  motion. 

It  is  of  confequence  to  know  the  velocity  of  wind  ; but  no 
good  and  unexceptionable  method  has  been  contrived  for  this 
purpofe.  The  beft  feems  to  be  by  meafuring  the  fpace  palled 
over  by  the  fhadow  of  a cloud  ; but  this  is  extremely  fallacious. 
In  the  firft  place,  it  is  certain,  that  although  we  luppofe  that 
the  cloud  has  the  velocity  of  the  air  in  which  it  is  carried 
along,  this  is  not  an  exad  meafure  of  the  current  on  the  fur- 
face  of  the  earth  ; we  may  be  almoft  certain  that  it  is  greater  : 
for  air,  like  all  other  fluids,  is  retarded  by  the  fides  and  bottom 
of  the  channel  in  which  it  moves.  But,  in  the  next  place,  it 
is  very  gratuitous  to  fuppofe,  that  the  velocity  of  the  cloud  is 
the  velocity  of  the  ftratum  of  air  between  the  cloud  and  the 
earth  ; we  are  almoft  certain  that  it  is  not.  It  is  abundantly 
proved  by  Dr.  Hutton,  that  clouds  are  always  formed  when 
two  parcels  of  air  of  different  temperatures  mix  together,  each 
containing  a proper  quantity  of  vapour  in  the  ftate  of  chemical 
folution.  We  know  that  different  ltrata  of  air  will  frequently 
flow  in  different  diredions  for  a long  time.  In  1781  while  a 
great  fleet  rendezvoufed  in  Leith  Roads  during  the  Dutch  war, 
there  was  a brilk.  eafterly  wind  for  about  five  weeks;  and, 
during  the  laft  fortnight  of  this  period,  there  was  a brifk  weft- 
erly  current  at  the  height  of  about  three-fourths  of  a mile. 
This  was  diftindly  indicated  by  frequent  fleecy  clouds  at  a 
great  diftance  above  a lower  ftratum  of  thefe  clouds,  which  were 
driving  all  this  time  from  the  eaftward.  A gentleman  who  was 
at  the  fiege  of  Quebec  in  1759  informed  us,  that  one  day 
while  there  blew  a gale  from  the  weft,  fo  hard  that  the  fhips  at 
anchor  in  the  river  were  obliged  to  ftrike  their  topmafts,  and  it 
was  with  the  utmoft  difficulty  that  fome  well  manned  boats 
could  row  againft  it,  carrying  fome  artillery  ftores  to  a poft 
above  the  town,  feveral  (hells  were  thrown  from  the  town  to 
deftroy  the  boats  : one  of  the  (hells  burft  in  the  air  near  the  top 
of  its  flight,  which  was  about  half  a mile  high.  The  fmoke  of 
this  bomb  remained  in  the  fame  fpot  for  above  a quarter  of  an 
hour,  like  a great  round  ball,  and  gradually  dillipated  by  dif- 
fufion,  without  removing  many  yards  from  its  place.  When, 
therefore,  two  ftrata  of  air  come  from  different  quarters,  and 
one  of  them  flows  over  the  other,  it  will  be  only  in  the  conti- 
guous furfaces  that  a precipitation  of  vapour  will  be  made. 
This  will  form  a thin  fleecy  cloud  ; and  it  will  have  a velocity, 
and  diredion  which  neither  belongs  to  the  upper  nor  to  the 
lower  flratum  of  air  which  produced  it.  Should  one  of  thefe 
ftrata  come  from  the  eaft  and  the  other  from  the  weft  with 
equal  velocities,  the  cloud  formed  between  them  will  have  no 
Biotion  at  all  ; (hould  one  come  from  the  call  and  the  other 


from  the  north,  the  cloud  will  move  from  the  north-eaft  with 
a greater  velocity  than  either  of  the  ftrata.  So  uncertain  then 
is  the  information  given  by  the  clouds  either  of  the  velocity  or 
the  diredion  of  the  wind.  A thick  fmoke  from  a furnace  will 
give  us  a much  lefs  equivocal  meafure  : and  this,  combined 
with  the  effeds  of  the  wind  in  impelling  bodies,  or  defledtinw 
a loaded  plane  from  the  perpendicular,  or  other  effeds  of  this, 
kind,  may  give  us  meafures  of  the  different  currents  of  wind 
with  a precifion  fufficient  for  all  pradical  ufes. 

The  celebrated  engineer  Mr.  John  Smeaton  has  given,  in  the 
51ft  volume  of  the  Philofophical  Tranfadlions,  the  velocities  of 
wind  correfponding  to  the  ufual  denominations  in  our  language. 
Thefe  are  founded  on  a great  number  of  obfervations  made  by 
himlelf  in  the  courl'e  of  his  pradlice  in  creating  wind-mills. 
They  are  contained  in  the  following  table. 


Miles  Feet 


per  hour.  per  fecond. 


I 

L47 

2 

2>93 

3 

4,40 

4 

5,87 

5 

7>33  . 

10 

14,67 

22,  _ 

20 

29-34 

25 

3'VJ 7 . 

3° 

44-01 

35 

5 r-34  J 

40 

58,6  s 1 

45 

<-6,01  J 

5° 

73.351 

60 

88,02  / 

80 

117-36 

100 

146,70 

Names. 

Light  airs. 

Breeze. 

Briflc  gale. 

Frefh  gale. 

Strong  gale. 

Hard  gale. 

Storm. 

{Hurricane,  turning 
up  trees,  overturn- 
ing buildings,  & c. 


See  alfo  fome  valuable  experiments  by  him  on  this  fubjed,  . 
Philofophical  Tranfadlions  1760  and  1761. 

One  of  the  moll  ingenious  and  convenient  methods  for  mea- 
furing the  velocity  of  the  wind  is  to  employ  its  preflfure  in  fup- 
porting  a column  of  water,  in  the  fame  way  as  Mr.  Pitot 
meafures  the  velocity  of  a current  of  water.  We  believe  that  it 
was  firft  propofed  by  Dr.  James  Lynd  of  Windfor,Ja  gentleman 
eminent  for  his  great  knowledge  in  all  the  branches  of  natural 
fcience,  and  for  his  ingenuity  in  every  matter  of  experiment  or 
pradical  application. 

His  anemometer  (as  thefe  inftruments  are  called)  confifts  of 
a glafs  tube  of  the  form  ABCD  (pi.  1 r.  fig.  65.)  open  at  both 
ends,  and  having  the  branch  AB  at  right  angles  to  the  branch 
CD.  This  tube  contains  a few  inches  of  water  or  any  fluid 
(the  lighter  the  better) ; it  is  held  with  the  part  CD  upright, 
and  A B horizontal  and  in  the  diredtion  of  the  wind;  that  is, 
with  the  mouth  A fronting  the  wind.  The  wind  ads  in  the 
way  of  preffure  on  the  air  in  AB,  compreffes  it,  and  caufes  it 
to  prefs  on  the  furface  of  the  liquor ; forcing  it  down  to  F, 
while  it  riles  to  E in  the  other  leg.  The  velocity  of  the  wind 
is  concluded  from  the  difference  Ef  between  the  heights  of  the 
liquor  in  the  legs.  As  the  wind  does  not  generally  blow  with 
uniform  velocity,  the  liquor  is  apt  to  dance  in  the  tube,  and 
render  the  obfervation  difficult  and  uncertain  : to  remedy  this, 
it  is  proper  to  contrad  very  much  the  communication  at  C be- 
tween the  two  legs.  If  the  tube  have  half  an  inch  of  diameter 
(and  it  (hould  not  have  lefs),  a hole  of  of  an  inch  is  large 
enough  ; indeed  the  hole  can  hardly  be  too  fmall,  nor  the  tubes 
too  large. 

This  iriftrument  is  extremely  ingenious,  and  will  undoubtedly 
give  the  proportions  of  the  velocities  of  different  currents  wild 
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the  created  precision  ; for,  in  whatever  way  the  prefigure  of  wind 
is  produced  by  its  motion,  we  are  certain  that  the  different 
preflures  are  as  the  fquares  of  the  velocities  : if,  therefore,  we 
can  obtain  one  certain  meafure  of  the  velocity  of  the  wind, 
and  obferve  the  degree  to  which  the  prefl’ure  produced  by  it 
raifes  the  liquor,  we  can  at  all  other  times  obferve  the  preflures 
and  compute  the  velocities  from  them,  making  proper  allow- 
ances for  the  temperature  and  the  height  of  the  mercury  in 
the  barometer  ; becaufe  the  velocity  will  be  in  the  fubduplicate 
ratio  of  the  denfity  of  the  air  inverl'ely  when  the  prefl'ure  is  the 
fame. 

Jt  is  ufually  concluded,  that  the  velocity  of  the  wind  is  that 
which  would  be  acquired  by  falling  from  a height  which  is  to 
Eyas  the  weight  of  water  is  to  that  of  an  equal  bulk  of  air. 
Thus,  fuppofing  air  to  be  840  times  lighter  than  water,  and 
that  Ey  is  of  an  inch,  the  velocity  will  be  about  63  feet  per 
fecond,  which  is  that  of  a very  hard  gale,  approaching  to  a 
Itorm.  Hence  we  fee  by  the  by,  that  the  fcale  of  this  inftru- 
ment  is  extremely  fliort,  and  that  it  would  be  a great  improve- 
ment of  it  to  make  the  leg  CD  not  perpendicular,  but  very 
much  Hoping;  or  perhaps  the  following  form  of  the  inflrument 
will  give  it  all  the  perfection  of  which  it  is  capable.  Let  the 
horizontal  branch  AB  (pi.  12.  tig.  67.)  be  contracted  at  B,  and 
continued  horizontally  for  feveral  inches  BG  of  a much  fmaller 
bore,  and  then  turned  down  for  two  or  three  inches  GC,  and 
then  upwards  with  a wide  bore.  To  ufe  the  inflrument,  hold 
it  with  the  part  DC  perpendicular  ; and  (having  fheltered  the 
mouth  A from  the  wind)  pour  in  water  at  D till  it  advances 
along  GB  to  the  point  B,  which  is  made  the  beginning  of  the 
fcale  ; the  water  in  the  upright  branch  ftanding  at  f in  the 
fame  horizontal  line  with  BG.  Now,  turn  the  mouth  A to  the 
wind ; the  air  in  AB  will  be  comprefl'ed  and  will  force  the 
water  along  BG  to  F,  and  caufe  it  to  rife  fromy  to  E ; and 
the  range yE  will  be  to  the  range  BF  on  the  fcale  as  the  fe&ion 
of  the  tube  BG  to  that  of  CD.  Thus,  if  the  width  of  DC  be 
one-half  of  an  inch,  and  that  of  BG  one-tenth,  we  fhall  have 
2)  inches  in  the  fcale  for  one  inch  of  real  prefl'ure  E f. 

But  it  has  not  been  demonftrated  in  a very  fatisfaClory  man- 
ner, that  the  velocity  of  the  wind  is  that  acquired  by  falling 
through  the  height  of  a column  of  air  whofe  weight  is  equal 
to  that  of  the  column  of  water  E f.  Experiments  made  with 
Pitot’s  tube  in  currents  of  water  fliow  that  feveral  corrections 
are  neceflary  for  concluding  the  velocity  of  the  current  from  the 
elevation  in  the  tube  : thefe  corrections  may  however  be  made, 
and  fafely  applied  to  the  prefent  cafe  ; and  then  the  inflrument 
will  enable  us  to  conclude  the  velocity  of  the  wind  immediately, 
without  any  fundamental  comparifon  of  the  elevation,  with  a 
velocity  aCtually  determined  upon  other  principles.  The  chief 
ufe  which  wre  have  for  this  information  is  in  our  employment 
of  wind  as  an  impelling  power,  by  which  we  can  aCtuate  ma- 
chinery or  navigate  fhips.  Thefe  are  very  important  appli- 
cations of  pneumatical  doCtrines,  and  merit  a particular  con- 
flderation  ; and  this  naturally  brings  us  to  the  lalt  part  of  our 
fubjeCl,  viz.  the  confideration  of  the  impulfe  of  air  on  bodies 
expofed  to  its  aCtion,  and  the  refiftance  which  it  oppoles  to  the 
paft'age  of  bodies  through  it. 

This  is  a fubjeCl  of  the  greateft  importance  ; being  the  foun- 
dation of  that  art  which  has  done  the  greateft  honour  to  the 
ingenuity  of  man,  and  the  greateft  fervice  to  human  fociety, 
by  ’connecting  together  the  moll  diftant  inhabitants  of  this 
globe,  and  making  a communication  of  benefits  which  would 
otherwife  have  been  impotfible  ; we  mean  the  art  of  navigation 
•r  feamanfhip.  Of  all  the  machines  which  human  art  has 
conftruCted,  a (hip  is  not  only  the  greateft  and  molt  magni- 
fecent,  but  alto  the  moll  ingenious  and  intricate  ; and  the  clever 
feaman  poflefl'es  a knowledge  founded  on  the  mod  difficult  and 
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abftrufe  doCtrines  of  mechanics.  The  feaman  probablv  can- 
not give  any  account  of  hisovn  fcience ; and  he  poflifles  it 
rather  by  a kind  of  intuition  than  by  any  procefs  of  reafon- 
ing  : but  the  fuccefs  and  efficacy  of  all  the  mechanifm  of  this 
complicated  engine,  and  the  propriety  of  all  the  manoeuvres 
which  the  feaman  praCtifes,  depend  on  the  invariable  laws  of 
mechanics  ; and  a thorough  knowledge  of  thefe  would  enable 
an  intelligent  perfon  not  only  to  underftand  the  machine  and 
the  manner  of  working  it,  but  to  improve  both. 

Unfortunately  this  is  a fubjeCl  of  very  great  difficulty  ; and 
although  it  has  employed  the  genius,  of  Newton,  and  he  has 
confidered  it  with  great  care,  and  his  followers  have  added  more 
to  his  labours  on  this  fubjeCl  than  on  any  other,  it  ftill  remains 
in  a very  imperfeCt  ftate. 

A minute  difeuflion  of  this  fubjeCl  cannot  therefore  be  ex- 
peCled  in  a work  like  this : we  mull  content  ourfelves  with  fuch 
a general  ftatement  of  the  mod  approved  doCtrine  on  the  fub- 
jeCl as  {hall  enable  our  readers  to  conceive  it  diftinClly,  and 
judge  with  intelligence  and  confidence  of  the  praClical  deduc- 
tions which  may  be  made  from  it. 

Jt  is  evidently  a branch  of  the  general  theory  of  the  impulfe 
and  refiftance  of  fluids,  which  fhould  have  been  treated  of  under 
the  article  Hydraulics,  but  was  then  deferred  till  the  mecha- 
nical properties  of  compreffible  fluids  fhould  alfo  be  confidered. 
It  was  thought  very  reafonable  to  fuppofe  that  the  circumftances 
of  elafticity  would  introduce  the  fame  changes  in  the  impulfe 
and  refiftance  of  fluids  that  it  does  in  folid  bodies.  It  would, 
greatly  divert  the  attention  from  the  dillinCtive  properties  of 
air,  if  we  fftould  in  this  place  enter  on  this  fubjeCl,  which  is 
both  extenfive  and  difficult.  We  reckon  it  better  therefore  to 
take  the  whole  together  : this  we  fhall  do  under  the  article  Re- 
s«stance  of  Fluids,  and  confine  ourfelves  at  prefent  to  what 
relates  to  the  impulfe  and  refiftance  of  air  alone  ; anticipating 
a few  of  the  general  propofitions  of  that  theory,  but  without 
demonftration,  in  order  to  underftand  the  applications  which  may 
be  made  of  it. 

Suppofe  then  a plane  furface,  of  which  a C (pi.  12.  fig.  68.) 
is  the  leCtion,  expofed  to  the  aCtion  of  a ftream  of  wind  blow- 
ing in  the  direction  QC,  perpendicular  to  aC.  The  motion  of 
the  wind  will  be  obftruCted,  and  the  furface  a C prtfled  forward. 
And  as  all  impulfe  or  prefl'ure  is  exerted  in  a direClion  perpen- 
dicular to  the  furface,  and  is  refitted  in  the  oppofite  direClion, 
the  furface  will  be  impelled  in  the  direClion  CD,  the  continua- 
tion of  QC.  And  as  the  mutual  aCtions  of  bodies  depend  on 
their  relative  motions,  the  force  aCling  on  the  furface  aC  will 
be  the  fame,  if  we  fhall  fuppofe  the  air  at  reft,  and  the  furface 
moving  equally  fwift  in  the  oppofite  direClion.  The  refiftance 
of  the  air  to  the  motion  of  the  body  will  be  equal  to  the  im- 
pulfe of  the  air  in  the  former  cafe.  Thus  refiftance  and  im- 
pulfe are  equal  and  contrary. 

If  the  air  be  moving  twice  as  faft,  its  particles  will  give  a 
double  impulfe;  but  in  this  cafe  a double  number  of  particles 
will  exert  their  impulfe  in  the  fame  time:  the  impulfe  will 
therefore  be  fourfold  ; and  in  general  it  will  be  as  the  fquare 
of  the  velocity  : or,  if  the  air  and  body  be  both  in  motion,  the 
impulfe  and  refiftance  will  be  proportional  to  the  fquare  of  the 
relative  velocity. 

This  is  the  firft  propofition  on  the  fubjeCl,  and  it  appears 
very  confonant  to  reafon.  There  will  therefore  be  fome  ana- 
logy betw'een  the  force  of  the  air’s  impulfe  or  the  refiftance  of 
a body,  and  the  weight  of  a column  of  air  incumbent  on  the 
furface:  for  it  is  a piinciple  in  the  aCtion  of  fluids,  that  the 
heights  of  the  columns  of  fluid  are  as  the  fquares  of  the  velo- 
cities which  their  preflures  produce.  Accordingly  the  fecond 
propofition  is,  that  the  abfolute  impulfe  of  a ftream  of  air, 
blowing  perpendicularly  on  any  furface,  is  equal  to  the  weight 


263 


PNEUMATICS. 


of  a column  of  air  which  has  that  furface  for  its  bafe,  and  for 
its  height  the  fpace  through  which  a body  mult  fall  in  order 
to  acquire  the  velocity  of  the  air. 

Thirdly,  Suppofe  the  furface  AC,  equal  to  a C,  no  longer  to 
be  perpendicular  to  the  dream  of  air,  but  inclined  to  it  in  the 
angle  ACD,  which  we  fhall  call  the  angle  of  incidence  ; then, 
by  the  refolution  of  forces,  it  follows,  that  the  aft  ion  of  each 
particle  is  diminifhed  in  the  proportion  of  radius  to  the  fine  of 
the  angle  of  incidence,  or  of  AC  to  AL,  AL  being  perpendi- 
cular to  CD. 

Again  : Draw  AK  parallel  to  CD.  Ft  is  plain  that  no  air 
lying  further  from  CD  than  KA  is  will  ftrike  the  plane.  The 
quantity  of  impulfe  therefore  is  diminifhed  Hill  further  in  the 
proportion  of  a C to  KC,  or  of  AC  to  A L.  Therefore,  on 
the  whole,  thfe  abfolute  impulfe  is  diminifhed  in  the  propor- 
tion of  AC2  to  AL2  : hence  the  propofition,  that  the  impulfe 
and  refiftance  of  a given  furface  are  in  the  proportion  of  the 
fquare  of  the  fine  of  the  angle  of  incidence. 

Fourthly,  This  impulfe  is  in  the  diredtion  PL,  perpendicular 
to  the  impelled  furface,  and  the  furface  tends  to  move  in  this 
direction  : but  fuppofe  it  moveable  only  in  forne  other  direc- 
tion PO,  or  that  it  is  in  the  di  reft  ion  PO  that  we  with  to 
employ  this  impulfe,  its  aftion  is  therefore  oblique  5 and  if  we 
wifh  to  know  the  intenfity  of  the  impulfe  in  this  direftion,  it 
mult  be  diminifhed  (till  further  in  the  proportion  of  radius  to 
the  cofine  of  the  angle  LPO  or  fine  of  CPO.  Hence  the  ge- 
neral propofition  : The  effective  impulfe  is  as  the  / urfaee , as  the 
fquare  of  the  velocity  of  the  wind,  as  the  fquare  of  ibe  fine  of  the 
angle  of  incidence,  and  as  the  fine  of  the  obliquity  joirttly,  which 
we  may  exprefs  by  the  fymbol  R=S,Va.  Jin.7,  1*  Jin.  O ; and 
as  the  impulfe  depends  on  the  denfity  of  the  impelling  fluid, 
tve  may  take  in  every  circumftance  by  the  equation  R^SD-V*. 
find  I*  fin.  O.  If  the  impulfe  be  eftimated  in  the  direftion  of 
the  ftream,  the  angle  of  obliquity  ACD  is  the  fame  with  the 
angle  of  incidence,  and  the  impulfe  in  this  direftion  is  as  the 
furface,  as  the  fquare  of  the  velocity,  and  as  the  cube  of  the 
angle  of  incidence  jointly. 

It  evidently  follows  from  thefe  premifes,  that  if  ACA'be  a 
wedge,  of  which  the  bafe  AA;  is  perpendicular  to  the  wind, 
and  the  angle  ACA'  bifefted  by  its  direftion,  the  direft  or 
perpendicular  impulfe  on  the  bafe  is  to  the  oblique  impulfe  on 
the  fiaes  as  radius  to  the  fquare  of  the  fine  of  half  the  angle 
ACA'. 

The  fame  muft  be  affirmed  of  a pyramid  or  cone  ACA',  of 
which  the  axis  is  in  the  direftion  of  the  wind. 

If  ACA'  (fig.  69.)  reprefent  the  feftion  of  a folid  pro- 
duced by  the  revolution  of  a curve  line  APC  round  the  axis 
CD,  which  lies  in  the  direftion  of  the  wind,  the  impulfe  on 
this  body  may  be  compared  with  the  direft  impulfe  on  its  bafe  ; 
or  the  refiftance  to  the  motion  of  this  body  through  the  air 
may  be  compared  with  the  direft  refiftance  of  its  bafe,  by 
refolving  its  furface  into  elementary  planes  Vp,  which  are  coin- 
cident with  a tangent  plane  PR,  and  comparing  the  impulfe 
on  P p with  the  direft  impulfe  on  the  correfpoirding  part  K k 
of  the  bafe. 

In'  this  way  it  follows  that  the  impulfe  on  a fphere  is  one 
half  of  the  impulfe  on  its  great  circle,  or  on  the  bafe  of  a cy- 
linder of  equal  diameter. 

We  fhall  conclude  this  fketch  of  the  doftrine  with  a veiy 
important  propofition  to  determine  the  molt  advantageous  po- 
fition  of  a plane  furface,  when  required  to  move  in  one  direc- 
tion while  it  is  impelled  by  the  wind  blowing  in  a different 
direftion.  Thus, 

Let  AB  (fig.  70.)  be  the  fail  of  a fiiip,  CA  the  direftion 
in  winch  the  wind  blows,  and  AD  the  line  of  the  {hip’s  courfe. 
It  is  required  to  place  the  yard  AC  in  fuch  a pofition  that  the 


impulfe  of  the  wind  upon  the  fail  may  have  the  greateft  effeft 
poffible  in  impellingAhe  fhip  along  AD. 

Let  AB,  A A,  be  two  pofitions  of  the  fail  very  near  the  belt 
pofition,  but  on  oppofite  Helps  of  it.  Draw  BE,  be,  perpen- 
dicular to  CA,  and  BF,  if,  perpendicular  to  AD,  calling  AB 
radius  ; it  is  evident  that  BE,  BF,  are  the  fines  of  impulfe  and 
obliquity,  and  that  the  effeftive  impulfe  is  BE2  + BF,  or  be%\- 
bf  This  mull  be  a maximum. 

Let  the  points  B,  l>,  continually  approach  and  ultimately' 
coincide ; the  chord  b B will  ultimately  coincide  with  a ftraight 
line  CBD  touching  the  circle  in  B;  the  triangles  CBE,  cbe 
are  fiinilar,  as  alio  the  triangles  DBF,  DA f : therefore  BE2  : 
bez=  BC2  : At2,  and  BF  : A/=BD  : AD  j and  BE2  xBF  : At2 
X l>f=CFd  X BD  : tA2  X A D.  Therefore  when  AB  is  in  the 
belt  pofition,  fo  that  BE2xBF  is  greater  than  bezxbf  we 
fhall  have  CB  x BD  greater  than  C A2x  A D,  or  t B2  x BD  is 
alfo  a maximum.  This  we  know  to  be  the  cafe  when  CB  = 
2BD  : therefore  the  fail  mull  be  fo  placed  that  the  tangent  of 
the  angle  of  incidence  fhall  be  double  of  the  tangent  of  the 
angle  of  the  fail  and  keel. 

In  a common  windmill  the  angle  CAD  is  neceffarily  a right 
angle ; for  the  fail  moves  in  a circle  to  which  the  wind  is  per- 
pendicular : therefore  the  belt  angle  of  the  fail  and  axle  will  be 
540.  44  nearly. 

Such  is  the  theory  of  the  refiftance  and  impulfe  of  the  air. 
It  is  extremely  fimple  and  of  eafy  application.  In  all  phyfical 
theories  there  are  affumptions  which  depend  on  other  princi- 
ples, and  thofe  on  the  judgment  of  the  naturalift  ; fo  that  it  is 
always  proper  to  confront  the  theory  with  experiment.  There 
are  even  circumllancts  in  the  prefent  cafe  which  have  not  been 
attended  to  in  the  theory.  When  a ftream  of  air  is  obftrufted 
by  a folid  body,  or  when  a folid  body  moves  along  in  air,  the 
air  is  condenfed  before  it  and  rarefied  behind.  There  is  there- 
fore a prefliire  on  the  anterior  parts  arifing  from  this  want  of 
equilibrium  in  the  elafticity  of  the  air.  This  muft  be  fuper- 
added  to  the  force  arifing  from  the  impetus  or  inertia  of  the 
air.  We  cannot  tell  with  precifion  what  may  be  the  amount 
of  this  condenfation ; it  depends  on  the  velocity  with  which 
any  condenfation  diffufes  itfelf. 

Alfo,  if  the  motion  be  fo  rapid  that  the  preffure  of  the  at- 
mofphere  cannot  make  the  air  immediately  occupy  the  place 
quitted  by  the  body,  it  will  fuflain  this  preffure  on  its  forepart 
to  be  added  to  the  other  forces. 

Experiments  on  this  fubjeft  are  by  no  means  numerous  j at 
lealt  fuch  experiments  as  can  be  depended  on  for  the  founda- 
tion of  any  praftical  application.  The  firft  that  have  this 
character  are  thofe  publifhed  by  Mr.  Robins  in  1742  in  his 
treatife  on  Gunnery.  They  were  repeated  with  fome  addi- 
tions by  the  Chevalier  Borda,  and  fome  account  of  them  pub- 
lifhed  in  the  Memoirs  of  the  Academy  of  Sciences  in  1763. 
In  the  Philofophical  Tranfaftions  of  the  Royal  Society  of 
London,  vol.  lxxiii.  there  are  fome  experiments  of  the  fame 
kind  on  a larger  fcale  by  Mr.  Edgeworth.  Thefe  were  all 
made  in  the  way  deferibed  in  our  account  of  Mr.  Robins’s 
improvements  in  gunnery.  Bodies  were  made  to  move  with 
determined  velocities,  and  the  refiftances  were  ineafured  by 
weights. 

In  all  thefe  experiments  the  refiftances  were  found  very  ex- 
aftly  in  the  proportion  of  the  Iquares- of  the  velocities;  but 
they  were  found  confiderably  greater  than  the  weight  of  the 
column  of  air  whofe  height  would  produce  the  velocity  in  a 
falling  body.  Mr.  Robins’s  experiments  on  a fquare  of  16 
inches,  deferibing  25,2  feet  per  fecond,  indicate  the  refiftance 
to  be  to  this  weight  nearly  as  4 to  3.  Borda’s  experiments 
upon  the  fame  furface  ffate  the  disproportion  Hill  to  be 
greater. 
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The  refiftauces  are  found  not  to  be  In  the  proportion  of  the 
{urfaccs,  but  Increafe  confiderably  filler.  Surfaces  of  9,  1 6, 
36  and  81  inches,  moving  with  one  velocity,  had  refinances 
in  the  proportion  of  9,  17!-,  42^-,  and  104I. 

Now  as  this  deviation  from  the  proportion  of  the  furfaces 
rnercafes  with  great  regularity,  it  is  molt  probable  that  it  con- 
tinues to  increafe  in  furfaces  of  Itill  greater  extent ; and  thefe 
are  the  molt  generally  to  be  met  with  in  practice  in  the  action 
of  wind  on  fhips  and  mills. 

Borda’s  experiments  on  81  inches  fhow  that  the  impulfe  of 
wind  moving  one  foot  per  fecond  is  about  of  a pound  on 
a fquare  foot.  Therefore  to  find  the  impulfe  on  a foot  cor- 
refponding  to  any  velocity,  divide  the  fquare  of  the  velocity  by 
500,  and  we  obtain  the  impulfe  in  pounds.  Mr.  Roufe  of 
Leicefterlhire  made  many  experiments,  which  are  mentioned 
with  great  approbation  by  Mr.  Smeaton.  His  great  fagacity 
and  experience  in  the  creftion  of  windmills  oblige  us  to  pay  a 
confiderable  deference  to  his  judgment.  Thefe  experiments 
confirm  our  opinion,  that  the  impulfcs  increafe  fader  than  the 
furfaces.  The  following  table  was  calculated  from  Mr.  Roufe’s 
observations,  and  may  be  confidered  as  pretty  near  the  truth. 


Velocity 

Impulfe  on  a 

in  Feet. 

Foot  in  Pounds. 

O 

0,000 

IO 

o,i  29 

20 

0,915 

3° 

2,059 

40 

3,660 

5° 

<5o 

8,234 

70 

TJ.207 

80 

14,638 

90 

18,526 

100 

22,872 

1 10 

271675 

120 

32,926 

13° 

38,654 

140 

44,830 

150 

51,462 

If  we  multiply  the  fquare  of  the  velocity  in  feet  by  16,  the 
product  will  be  the  impulfe  or  refiftance  on  a fquare  foot  in 
grains,  according  to  Mr.  Roufe’s  numbers. 

The  greateft  deviation  from  the  theory  occurs  in  the  oblique 
impulfes.  Mr.  Robins  compared  the  refiftance  of  a wedge, 
whofe  angle  was  90°,  with  the  refiftance  of  its  bafe  ; and  in- 

ftead  of  finding  it  lefs  in  the  proportion  of  2 to  j,  as  de- 
termined by  the  theory,  he  found  it  greater  in  the  proportion 
of  55  to  68  nearly  ; and  when  he  formed  the  body  into  a py- 
ramid, of  which  the  fides  had  the  fame  furface  and  the  fame 
inclination  as  the  fides  of  the  wedge,  the  refiftance  of  the  bafe 
and  face  were  now  as  55  to  39  nearly  : fo  that  here  the  fame 
furface  with  the  fame  inclination  had  its  refiftance  reduced 
from  68  to  39  by  being  put  into  this  form.  Similar  deviations 
occur  in  the  experiments  of  the  Chevalier  Borda  j and  it  may 
be  colle&ed  from  both,  that  the  refinances  diminifli  more 
nearly  in  the  proportion  of  the  fines  of  incidence  than  in  the 
proportion  of  the  fquarcs  of  thofe  fines. 

The  irregularity  in  the  refiftance  of  curved  furfaces  is  as 
great  as  in  plane  furfaces.  In  general,  the  theory  gives  the 
oblique  impulfes  on  plane  furfaces  much  too  fmall,  and  the 
impulfcs  on  curved  furfaces  too  great.  The  refiftance  of  a 
fphere  does  not  exceed  the  fourth  part  of  the  refiftance  of  its 
great  circle,  inftead  of  being  its  half;  but  the  anomaly  is  fuch 
ao  to  leave  hardly  any  room  for  calculation.  It  would  be  very 
defuable  to  have  the  experiments  on  this  fubjedt  repeated  in  a 
greater  variety  of  cafes,  aud  on  larger  fur  faces,  fo  that  the 
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errors  of  the  experiments  may  be  of  lefs  confequcnce.  Till  thiq 
matter  be  reduced  to  fome  rule,  the  art  of  working  fliipa  mu  ft 
remain  very  imperfedt,  as  muft  alfo  the  conllrudtion  of  wind- 
mills. 

The  cafe  in  which  wc  are  mod  interefted  in  the  knowledge 
of  the  refiftance  of  the  air  is  the  motion  of  bullets  aud  (hells. 
Writers  on  artillery  have  long  been  fenfible  of  the  great  effedt 
of  the  air’s  refiftance.  It  feems  to  have  been  this  conlideratioa 
that  chiefly  engaged  Sir  llaac  Newton  to  confider  the  motions 
of  bodies  in  a refilling  medium.  A propofition  or  two.  would 
have  futficed  for  fhowing  the  incompatibility  of  the  planetary 
motions  with  the  fuppofition  that  the  celeftial  fpaces  were  filled 
with  a fluid  matter  ; but  he  has  with  great  folicitude  confidered 
the  motion  of  a body  projedted  on  the  furface  of  the  earth,  and 
its  deviation  from  the  parabolic  track  afligned  by  Galileo.  He 
has  beftowed  more  pains  on  this  problem  than  any  other  in  his 
whole  work;  and  his  inveftigation  has  pointed  out  almoft  all 
the  improvements  which  have  been  made  in  the  application  of 
mathematical  knowledge  to  the  ftudy  of  nature.  Nowhere  does 
his  fagacity  and  fertility  of  rtfource  appear  in  fo  (bong  alight 
as  in  the  fecond  book  of  the  Princfaa,  which  is  almoft  wholly 
occupied  by  this  problem.  The  celebrated  mathematician  John 
Rernouilli  engaged  in  it  as  the  fineft  opportunity  of  difphying 
his  fuperiority.  A millake  committed  by  Newton  in  his  at- 
tempt to  a folution  was  matter  of  triumph  to  him;  and  the 
whole  of  his  performance,  though  a piece  of  elegant  and  ela- 
borate geometry,  is  greatly  hurt  by  his  continually  bringing 
this  millake  (which  is  a mere  trifle)  into  view.  The  difficulty 
of  the  fubjedt  is  fo  great,  that  fubfequent  mathematicians  feem 
to  have  kept  aloof  from  it  ; and  it  has  been  entirely  overlooked 
by  the  many  voluminous  writers  who  have  treated  profeffedly 
on  militaty  projectiles.  They  have  fpoken  indeed  of  the  refif- 
tance of  the  air  as  affedting  the  flight  of  (hot,  but  have  faved 
themfelves  from  the  talk  of  iuveftigating  this  effedt  (a  talk  to 
which  they  were  unequal),  by  fuppofing  that  it  was  not  fo 
great  as  to  render  their  theories  and  practical  deductions  very 
erroneous.  Mr.  Robins  was  the  firft  who  ferioufly  examined 
the  fubjeCt.  He  Ihowed,  that  even  the  Newtonian  theory 
(which  had  been  corrected,  but  not  in  the  fmalleft  degree  im- 
proved or  extended  in  its  principles)  was  fufficient  to  (how 
that  the  path  of  a cannon  ball  could  not  referable  a parabola.' 
Even  this  theory  fhowed  that  the  refiftance  was  more  than  eight 
times  the  weight  of  the  ball,  and  fhould  produce  a greater  de- 
viation from  the  parabola  than  the  parabola  deviated  from  a 
ftraight  line.  * 

This  Ample  but  Angular  obfervation  was  a ftrong  proof  how 
faulty  the  profefled  writers  on  artillery  had  been,  in  rather 
amufing  themfelves  with  elegant  but  ufelefs  applications  of 
eafy  geometry,  than  in  endeavouring  to  give  their  readers  any 
ufeful  information.  He  added,  that  the  difference  between  the 
ranges  by  the  Newtonian  theory  and  by  experiment  were  fo  ’ 
great,  that  the  refiftance  of  the  air  mult  be  vallly  fuperior  to 
what  that  theory  fuppofed.-  It  was  this  which  fuggefted  to 
him  the  neceffity  of  experiments  to  afeertain  this  point.  We 
have  feen  the  refult  of  thefe  experiments  in  moderate  veloci- 
ties ; and  that  they  were  fufficient  for  calling  the  whole  theory 
in  queftion,  or  at  leaft  for  rendering  it  ufelels.  It  became  ne- 
ccffary,  therefore,  to  fettle  every  point  by  means  of  a dired 
.experiment.  Here  was  a great  difficulty.  How  ftiall  we  mea* 
fure  either  thefe  great  velocities  which  are  obferved  in  the 
motions  of  cannon  Ihot,  or  the  rcfiftances  which  thefe  enormous 
velocities  occafion  ? Mr.  Robins  had  the  ingenuity  to  do  both* 
The  method  which  he  took  for  meafuring  the  velocity  of  -a 
nnifket-ball  was  quite  original  j and  it  was  fufceptible  of  great 
accuracy.  We  have  already  given  an  account  of  it  under  the 
article  Gunnery.  Having  gained  this  point;  the  other  was 
not  difficult.  In  the  moderate  velocities  he  had  determined  the 
3 Z 
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refiftances  by  the  forces  which  balanced  them,  the  weights 
which  kept  the  refilled  body  in  a ftate  of  uniform  motion.  In 
the  great  velocities,  he  propofed  to  determine  the  refiftances  by 
their  immediate  effects,  by  the  retardations  which  they  occa- 
fioned.  This  was  to  be  done  by  firft  ascertaining  the  velocity 
of  the  ball,  and  then  meafuring  its  velocity  after  it  had  palled 
through  a certain  quantity  of  air.  The  difference  of  thefe  ve- 
locities is  the  retardation,  and  the  proper  meafure  of  the  refin- 
ance ; for,  by  the  initial  and  final  velocities  of  the  ball,  we 
learn  the  time  which  was  employed  in  palling  through  this  air 
with  the  medium  velocity.  In  this  time  the  air’s  refiftance  di- 
jminilhedthe  velocity  by  a certain  quantity.  Compare  this  with 
the  velocity  which  a body  projefted  dire&ly  upwards  would 
lofe  in  the  fame  time  by  the  refiftance  of  gravity.  The  two 
forces  mud  be  in  the  proportion  of  their  effects.  Thus  we  learn 
the  proportion  of  the  Tefiltance  of  the  air  to  the  weight  of  the 
ball.  It  is  indeed  true,  that  the  time  of  palling  through  this 
fpace  is  not  accurately  had  by  taking  the  arithmetical  medium 
of  the  initial  and  final  velocities,  nor  does  the  refiftance  deduced 
from  this  calculation  accurately  correfpond  to  this  mean  velo- 
city ; but  both  may  be  accurately  found  by  the  experiment  by 
a very  troublefome  computation,  as  is  Ihown  in  the  jth  and  6th 
propofitions  of  the  fecond  book  of  Newton’s  Priticip'ta.  The 
difference  between  the  quantities  thus  found  and  thofe  deduced 
from  the  fimple  procefs  is  quite  trifling,  and  far  within  the  li- 
mits of  accuracy  attainable  in  experiments  of  this  kind  ; it  may 
therefore  be  fafely  neglected, 

Mr.  Robins  made  many  experiments  on  this  fubjeft ; but 
unfortunately  he  has  publifhed  only  a very  few,  fuch  as  were 
fufficient  for  afeertainirg  the  point  he  had  in  view.  He  in- 
tended a regular  work  on  the  fubjeft,  in  which  the  gradual  va- 
riations of  refiftance  correfponding  to  different  velocities  Ihould 
all  be  determined  by  experiment  : but  he  was  then  newly  en- 
gaged in  an  important  and  laborious  employment,  as  chief  en- 
gineer to  the  Eaft.  India  Company,  in  whofe  fervice  he  went 
out  to  India,  where  he  died  in  lefs  than  two  years.  It  is  to  be 
regretted  that  no  perfon  has  profecuted  thefe  experiments.  It 
would  be  neither  laborious  nor  difficult,  and  would  add  more 
to  the  improvement  of  artillery  than  any  thing  that  has  been 
done  fince  Mr.  Robins’s  death,  if  we  except  the  profecution  of 
his  experiments  on  the  initial  velocities  of  cannon-lhot  by  Dr. 
Charles  Hutton,  royal  profeffor  at  the  Woolwich  Academy. 
It  is  to  be  hoped  that  this  gentleman,  after  having  with  fuch 
effeft  and  fuccefs  extended  Mr.  Robins’s  experiments  on  the 
initial  velocities  of  mulket-lhot  to  cannon,  will  take  up  this 
other  ftibjeft,  and  thus  give  the  art  of  artillery  all  the  feienti- 
fic  foundation  which  it  can  receive  in  the  prei'ent  ftate  of  our 
mathematical  knowledge.  Till  then  vve  mull  content  ourfelves 
with  the  praftical  rules  which  Robins  has  deduced  from  his 
own  experiments.  As  he  has  not  given  us  the  mode  of  deduc- 
tion, we  muft  compare  the  refults  with  experiment.  He  ha3 
indeed  given  a very  extenfive  comparifon  with  the  numerous 
experiments  made  both  in  Britain  and  on  the  continent;  and 
the  agreement  is  very  great.  His  learned  commentator  Euler 
has  been  at  no  pains  to  inveftigate  thefe  rules,  and  has  employed 
himfelf  chiefly  in  detedling  errors,  moft  of  which  are  fuppofed, 
becaufe  he  takes  for  a fmifhed  work  what  Mr.  Robins  only  gives 
to  the  public  as  a hafty  but  ufeful  fketch  of  a new  and  very 
difficult  branch  of  fcience. 

The  general  refult  cf  Robins’s  experiments  on  the  retarda- 
tion of  muiket-fhot  is,  that  although  in  moderate  velocities  the 
refiftance  is  fo  nearly  in  the  duplicate  proportion  of  the  velo- 
cities that  we  cannot  obferve  any  deviation,  yet  in  velocities 
exceeding  200  feet  per  fecond  the  retardations  increafe  fafter, 
and  the  deviation  from  this  rate  increafes  rapidly  vviih  the  velo- 
city. He  aferibes  this  to  the  caufes  already  mentioned,  viz. 
the  condenfation  of  the  air  before  the  ball  and  to  the  rarefac- 


tion behind,  in  confequencc  of  the  air  not  immediately  occu* 
pying  the  fpace  left  by  the  bullet.  This  increafe  is  fo  great, 
that  if  the  refiftance  to  a ball  moving  with  the  velocity  of  1700 
feet  in  a fecond  be  computed  on  the  fuppofition  that  the  refift- 
ance  obferved  in  moderate  velocities  isincreafed  in  the  duplicate 
ratio  of  the  velocity,  it  will  be  found  hardly  one-third  part  of 
its  real  quantity.  He  found,  for  inftance,  that  a ball  moving 
through  1670  feet  in  a fecond  loft  about  about  125  feet  per 
fecond  of  its  velocity  in  paffing  through  50  feet  of  air.  This 
it  muft;  have  done  in  the  of  a fecond,  in  which  time  it  would 
have  loft  one  foot  if  projected  direftly  upwards  ; from  which 
it  appears  that  the  refiftance  was  about  125  times  its  weight, 
and  more  than  three  times  greater  than  if  it  had  increafed  from 
the  refiftance  in  fmall  velocities  in  the  duplicate  ratio  of  the  ve- 
locities. He  relates  other  experiments  which  fiiow  fimilar  re- 
fults. 

But  he  alfo  mentions  a Angular  circumftance,  that  till  the 
velocities  exceed  I too  feet  per  fecond,  the  refiftances  increafe 
pretty  regularly,  in  a ratio  exceeding  the  duplicate  ratio  of  the 
velocities  j but  that  in  greater  velocities  the  refiftances  become 
fuddenly  triple  of  what  they  would  have  been,  even  according 
to  this  law  of  increafe.  He  thinks  this  explicable  by  the  vacuum 
which  is  then  left  behind  the  ball,  it  being  well  known  that  air 
rufties  into  a vacuum  with  the  velocity  of  t 132  feet  per  fecond 
nearly.  Mr.  Euler  controverts  this  conclufion,  as  inconfiftent 
with  that  gradation  which  is  obferved  in  all  the  operations  of 
nature  ; and  fays,  that  although  the  vacuum  is  not  produced 
in  fmaller  velocities  than  this,  the  air  behind  the  ball  muft  be 
fo  rare  (the  fpace  being  but  imperfe&ly  filled),  that  the  pref- 
fure  on  the  anterior  part  of  the  ball  muft  gradually  approximate 
to  that  preffure  which  an  abfolute  vacuum  would  produce ; but 
this  is  like  his  other  criticifms.  Robins  does  nowhere  affert 
that  this  fudden  change  of  refiftance  happens  in  the  tranfition 
of  the  velocity  from  1132  feet  to  that  of  1 1 31  feet  1 1 inches 
or  the  like,  but  only  that  it  is  very  fudden  and  very  great.  It 
may  be  ftridtly  demonftrated,  that  fuch  a change  muft  happen 
in  a narrow  enough  limit  of  velocities  to  juftify  the  appellation 
of  fudden  : a fimilar  fa£l  may  be  obferved  in  the  motion  of  a 
folid  through  water.  If  it  be  gradually  accelerated,  the  water 
will  be  found  nearly  to  fill  up  its  place,  till  the  velocity  arrives 
at  a certain  magnitude,  correfpondfng  to  the  immerfion  of  the 
body  in  the  water;  and  then  the  fmalleft  augmentation  of  its 
motion  immediately  produces  a void  behind  it,  into  which  the 
water  rufhes  in  a violent  manner,  and  is  dafhed  into  froth.  A 
gentleman,  who  has  had  many  opportunities  for  fuch  obferva- 
tions,  affures  us,  that  when  Handing  near  the  line  of  direction 
of  a cannon  difeharging  a ball  with  a large  allotment  of  powder^ 
fo  that  the  initial  velocity  certainly  exceeded  1100  feet  per  fe- 
cond, he  always  obferved  a very  fudden  diminution  of  the 
noife  which  the  bullet  made  during  its  palfage.  Although  the 
ball  was  coming  towards  him,  and  therefore  its  noife,  if  equable, 
would  be  continually  increafing,  he  obferved  that  it  wasloudeft 
at  firft.  That  this  continued  for  a fecond  ortwo,  and  fuddenly 
diminifhed,  changing  to  a found  which  was  not  only  weaker, 
but  differed  in  kind,  and  gradually  increafed  as  the  bullet  ap- 
proached him.  He  faid,  that  the  firft  noife  was  like  the  hiding 
of  red-hot  iron  in  water,  and  that  the  fnbfequent  noife  rather 
refembled  a hazy  whittling.  Such  a change  of  found  is  a ne- 
ceffary  confequence  of  the  different  agitation  of  the  air  in  the 
two  cafes.  We  know  alfo,  that  air  rufhing  into  a void,  as 
when  wc  break  an  exhaufted  bottle,  makes  a report  like  a 
mu  fleet. 

Mr.  Robins’s  affertion,  therefore,  has  every  argument  for  its 
truth  that  the  nature  of  the  thing  will  admit.  But  we  are  not 
left  to  this  vague  reafoning  : his  experiments  fhow  us  this  dimi- 
nution of  refiftance.  It  clearly  appears  from  them,  that  in  a 
velocity  of  1700  feet  the  refiftance  is  more  than  three  times  the 
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refinance  determined  by  the  theory  which  he  fuppofes  the  com- 
mon one.  When  the  velocity  was  ic6y  feet,  the  a&ual  refin- 
ance was  -y-  of  the  theoretical ; and  when  the  velocity  was  400 
feet,  the  actual  refinance  was  about  •f  of  the  theoretical.  That 
he  afTumed  a theory  of  refinance  which  gave  them  all  too  fmall, 
is  of  no  confequtnce  in  the  prefent  argument. 

Mr.  Robins,  in  fumming  up  the  refults  of  his  obfervations 
on  this  fubjedt,  gives  a rule  very  eafily  remembered  for  com- 
puting the  relillances  to  thofe  very  rapid  motions.  It  has  been 
already  mentioned,  but  wc  repeat  it  here,  in  order  to  accom- 
modate it  to  the  quantities  which  have  been  determined  in 
fome  degree  by  experiment. 


A C B D 

Let  AB  reprefent  .the  velocity  of  1700  feet  per  fccond,*  and 
AC  any  other  velocity.  Make  BD  to  AD  as  the  rcfiltance 
given  by  the  ordinary  theory  to  the  refiftance  adlually  obferved 
in  the  velocity  i 700  : then  will  CD  be  to  AD  as  the  rtfittance 
afligned  by  the  ordinary  theory  to  the  velocity  AC  is  to  that 
which  really  coirefponds  to  it. 

To  accommodate  this  to  experiment,  recolledl  that  a fphere 
of  the  fize  of  a iz  pound  iron  fhot,  moving  25  feet  in  a fecond, 
Lad  a relillance  of  T'Tof  a pound.  Augment  this  in  the  ratio 
of  25*  to  1700%  and  we  obtain  210  nearly  for  the  theoretical 
rcfiltance  to  this  velocity  ; but  by  comparing  its  diameter  of 
4^  inches  with  |,  the  diameter  of  the  leaden  ball,  which  had 
a refinance  of  at  leaft  1 1 pounds  with  this  velocity,  we  con- 
clude that  the  [2  pound  fhot  would  have  had  a refiftance  of 
,396  pounds  : therefore  BD  : AD  = 210  : 39'),  and  AB  : AD 
= r86  : 396  ; and  AB  being  1700,  AD  will  be  3613. 

Let  AD  = a , AC  = x,  and  let  R be  the  refinance  to  a 12 
pound  iron  fhot  moving  one  foot  per  fecond,  and  r tire  refiit- 

ance  (in  pounds)  wanted  for  the  velocity  x ; we  haver— R — 1 — 

a — x 

Mr.  Robins’s  experiments  give  R = ——7—  very  nearly.  This 

gives  Ra  =20,263235,  which  is  nearly  one-fourth.  Thus  our 

r , , 0,2632 35  x 4 , x% 

formula  becomes  r = , or  very  nearly— 

3613-.V  ' 4(3613 -*)> 

falling  fhort  of  the  truth  about  vath  part.  The  funplicity  of 
the  formula  recommends  it  to  our  ufe,  and  when  we  increafe  its 
rcfult  Dr,  it  is  incomparably  nearer  to  the  true  refult  of  the 
theory  as  corredled  by  Mr.  Robins  than  we  can  hope  that  the 
theory  is  to  the  aiftiial  refiftance.  We  can  eafily  fee  that  Mr. 
Robins’s  correction  is  only  a fagacious  approximation.  If  we 
fuppofe  the  velocity  361  3 feet,  a very  pofiible  thing,  the  refin- 
ance by  this  formula  is  infinite,  which  cannot  be.  We  may  even 
fuppofe  that  the  rtfiffance  given  by  the  formula  is  near  the  truth 
only  in  fuch  velocities  as  do  not  greatly  exceed  1700  feet  per 
fecond.  No  military  projectile  exceeds  2200,  and  it  is  great 
folly  to  make  it  fo  great,  becaufe  it  is  reduced  1700  almoft  in 
an  inltant,  by  the  enormous  refinance. 

The  refillance  to  other  balls  will  be  made  by  taking  them  in 
the  duplicate  ratio  of  the  diameters. 

It  has  been  already  obferved,  that  the  fir  ft  mathematicians  of 
Europe  have  lately  employed  thcinfelves  in  improving  this 
theory  of  the  motion  of  bodies  in  a refilling  medium  ; but  their 
difeuifions  are  fuch  as  few  artil lerifts  can  underftand.  The 
problem  can  only  be  folved  by  approximation,  and  this  by  the 
quadrature  of  very  complicated  curves.  They  have  not  been 
able  therefore  to  deduce  from  them  any  practical  rules  of  eafy 
application,  and  have  been  obliged  to  compute  tables  fuited  to 
different  cafes.  Of  thefe  performances,  that  of  the  Chevalier 
Borda,  in  the  Memoirs  of  the  Academy  of  Sciences  in  1769, 
feems  the  bed  adapted  to  military  readers,  and  the  tables  are  un- 
doubtedly of  confiderable  ufe  but  it  is  not  too  much  to  fay, 
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that  the  fimple  rules  of  Mr.  Robins  are  of  as  much  fervicc,  and 
are  more  eafily  remembered  : befides,  it  muft  be  obferved,  that 
the  nature  of  military  fervice  does  not  give  room  for  the  appli- 
cation of  any  very  precife  rule.  The  only  advantage  that  we 
can  derive  from  a perfeft  theory  would  be  an  improvement  in 
the  conftru&ion  of  pieces  of  ordnance,  and  a more  judicious  ap- 
propriation of  certain  velocities  to  certain  purpofes.  The  fervice 
of  a gun  or  mortar  muft  always  be  regulated  by  the  eye. 

There  is  another  motion  of  which  air  and  other  elaftic  fluids 
are  fufceptible,  viz.  an  internal  vibration  of  their  particles,  or 
undulation,  by  which  any  extended  portion  of  air  is  diftributed 
into  alternate  parcels  of  condenfed  and  rarefied  air,  which  are 
continually  changing  their  condition  without  changing  their 
places.  By  this  change  the  condenfatiori  which  is  produced  in 
one  part  of  the  air  is  gradually  transferred  along  the  mafs  of  air 
to  the  greatefl  diftances  in  all  dire£tions.  It  is  of  importance  to 
have  fome  diftindl  conception  of  this  motion.  It  is  found  to  be 
by  this  means  that  diftant  bodies  produce  in  us  the  fenfation  of 
found.  See  Sound,  and  Acoustics.  Sir  I faac  Newton  treated 
this  fubjeft  with  his  accuftomed  ingenuity,  and  has  given  us 
a theory  of  it  in  the  end  of  the  fecond  book  of  his  Principia. 
This  theory  has  been  objected  to  with  refpeft  to  the  conduct  of 
the  argument,  and  other  explanations  have  been  given  by  the 
moil  eminent  mathematicians.  Though  they  appear  to  differ 
from  Newton’?,  their  refults  are  precifely  the  fame  5 but,  on  a 
dole  examination,  they  differ  no  more  than  John  Bernouilli’s 
theorem  of  centripetal  forces  differs  from  Newton’s,  viz.  the  one 
being  exprefled  by  geometry  and  the  other  by  literal  analyfis. 
The  celebrated  De  la  Grange  reduces  Newton’s  inveliigation  to 
a tautological  propofition  or  identical  equation  j but  Mr.  Young 
of  Trinity  College,  Dublin,  has,  by  a different  turn  of  expref- 
fion,  freed  Newton’s  method  from  this  objedlion.  We  fhall 
not  repeat  it  here,  but  refer  our  mathematical  readers  to  the 
article  Acoustics,  it  not  being  our  bufinefs  at  prefent  to  con- 
flder  its  connection  with  found. 

But  fince  Newton  publiffied  this  theory  of  aerial  undulations, 
atfd  of  their  propagation  along  the  air,  and  fince  the  theory  has 
been  fo  corrected  and  improved  as  to  be  received  by  the  moll  ac- 
curate philofophers  as  a branch  of  natural  philofophy  fufcepti- 
ble of  rigid  demonftration,  it  has  been  freely  reforted  to  by  many 
writers  on  other  parts  of  natural  fcience,  who  did  not  profefs  to 
be  mathematicians,  hut  made  ufe  of  it  for  explaining  pheno- 
mena in  their  own  line  on  the  authority  of  the  mathematicians 
themfclves.  Learning  from  them  that  this  vibration,  and  the 
quaquaverfum  propagation  of  the  pulfes,  were  the  neccffary  pro- 
perties of  an  elaftic  fluid,  and  that  the  rapidity  of  this  propaga- 
tion had  a certain  allignable  proportion  to  the  elafticity  and 
denlity  of  the  fluid,  they  freely  made  ufe  of  thefe  conceffions, 
and  have  Introduced  elaftic  vibrating  fluids  into  many  fads, 
where  others  would  lufpeft  no  fuch  thing,  and  have  attempted 
to  explain  by  their  means  many  abftxufe  phenomena  of  nature. 
^Ethers  are  everywhere  introduced,  endued  with  great  elafticity 
and  tenuity.  "Vibrations  and  pulfes  are  ftippofed  in  this  aether, 
and  thefe  are  offered  as  explanations.  Thedoftrines  of  animal 
fpirits  and  nervous  fluids,  and  the  whole  mechanical  fyilem  of 
Hartley,  by  which  the  operations  of  the  foul  are  faid  to  be  ex- 
plained, have  their  foundation  in  this  theory  of  aerial  undula- 
tions. If  thefe  fancied  fluids,  and  their  internal  vibrations, 
really  operate  in  the  phenomena  aferibed  to  them,  any  explana- 
tion that  can  he  given  of  the  phenomena  from  this  principle  muft 
be  nothing  elfe  than  fhowing  that  the  legitimate  confequences 
of  thefe  undulations  arc  fimilar  to  the  phenomena  ; or,  if  we 
are  no  more  able  to  fee  this  laft  ftep  than  in  the  cafe  of  found 
(which  we  know  to  be  one  confequence  of  the  aerial  undula- 
tions, all  hough  we  cannot  tell  how),  we  muft  be  able  to  point 
out,  as  in  th*  cafe  of  found,  certain  contfant  relations  between 
the  general  laws  of  thefe  undulations  and  the  general  laws  of 
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the  phenomena.  It  Is  only  in  this  way  that  we  think  ourfelves 
intitled  to  lay  that  the  aerial  undulations  are  caufes,  though  not 
the  only  caufes,  of  found  ; and  it  is  becaufe  there  is  no  fuch  re- 
lation, but,  on  the  contrary,  a total  dillimilarity,  to  be  obferved 
between  the  laws  of  elaftic  undulations  and  the  laws  of  the 
propagation  of  light, -that  we  alfert  with  confidence  that  aethereal 
undulations  are  not  the  caufes  of  vifion. 

Explanations  of  this  kind  fuppofe,  therefore,  in  the  firft 
place,  that  the  philofopher  who  propofes  them  underfunds  pre- 
cil'ely  the  nature  of  thefe  undulations;  in  the  next  place,  that 
he  makes  his  reader  fenfible  of  thofe  circumftances  of  them 
which  are  concerned  in  the  effe£l  to  be  explained;  and,  in  the 
third  place,  that  he  makes  the  reader  underhand  how  this  eir- 
cumftance  of  the  vibrating  fluid  is  conncfted  with  the  pheno- 
menon, either  by  fhowing  it  to  be  its  mechanical  caufe,  as 
when  the  philofopher  explains  thd  refounding  of  a mufical  chord 
to  a flute  or  pipe  which  gave  the  fame  tone  ; or  by  fhowing  that 
this  circumftance  of  the  undulation  always  accompanies  the 
phenomenon,  as  when  the  philofopher  (hows  that  233  vibra- 
tions of  air  in  a fecond,  in  whatever  manner  or  by  whatever 
caufe  they  are  produced,  always  are  followed  by  the  fenfation  of 
the  tone  C in  the  middle  of  the  harpfichord. 

But  here  wemuft  obferve,  that,  with  the  exception  of  Euler's 
tinfuccefsful  attempt  to  explain  the  optical  phenomena  by  the 
undulations  of.  aether,  we  have  met  with  no  explanation  of  na- 
tural phenomena,  by  means  of  elaftic  and  vibrating  fluids, 
where  the  author  has  fo  much  as  attempted  any  one  of  thefe 
three  things,  fo  indifpenfably  requifite  in  a logical  explanation. 
They  have  talked  of  vibrations  without  deferibing  them,  or 
giving  the  reader  the  leaft  notion  of  what  kind  they  are  ; and  in 
■no  inftance  that  we  can  recollect  have  they  fhowed  how  fuch 
vibrations  could  have  any  influence  in  the  phenomenon.  In- 
deed, by  not  deferibing  with  preciflon  the  undulations,  they 
were  freed  from  the  talk  of  fhowing  them  to  be  mechanical 
caufes  of  the  phenomenon  ; and  when  any  of  them  fnow  any 
analogy  between  the  general  laws  of  elaftic  undulations  and  the 
general  laws  of  the  phenomenon,  the  analogy  is  fo  vague,  in- 
diftintt,  or  partial,  that  no  perloti  of  common  prudence  would 
receive  it  as  argument  in  any  cafe  in  which  he  was  much  in- 
terefted. 

We  think  it  our  duty  to  remonftrate  againft  this  flovenly  way 
of  writing  ; we  would  even  hold  it  up  to  reprobation.  It  has 
been  chiefly  on  this  faithlefs  foundation  that  the  blind  vanity  of 
men  has  railed  that  degrading  fyftem  of  opinions  called  Mate- 
rialism, by  which  the  affections  and  faculties  of  the  foul  of 
man  have  been  refolved  into  vibrations  and  pulfes  of  aether. 

We  alfo  think  it  our  duty  to  give  fome  account  of  this  mo- 
tion of  elaftic  fluids.  It  muft  be  fuch  an  account  as  fliall  be 
underftood  by  thofe  who  are  not  mathematicians,  becaufe  thofe 
■only  are  in  danger  of  being  milled  by  the  improper  application 
of  them.  Mathematical  difeuflion  is,  however,  unavoidable  in 
a fubjeft  purely  mathematical ; but  we  lhall  introduce  nothing 
that  may  not  be  eafily  underftood  or  confided  in  ; and  we  truft 
that  mathematical  readers  will  excufe  us  for  a mode  of  reafon- 
ing  which  appears  to  them  lax  and  inelegant. 

The  firlt  thing  incumbent  on  us  is  to  fliow  how  elaftic  fluids 
differ  from  the  unclaflic  in  the  propagation  of  any  agitation  of 
their  parts.  When  a long  tube  is  filled  with  water,  and  any 
one  part  of  it  pufhed  out  of  its  place,  the  whole  is  inftaritly 
moved  like  a folid  niafs.  But  this  is  not  thC  cafe  with  air.  If 
a door  be  fuddenlv  fhnt,  the  window  at  the  further  end  of  a 
long  and  clofe  room  will  rattle;  but  fome  time  will  elapfe  be- 
tween the  (hutting  of  the  door  and  the  motion  of  the  window. 

If  fome  light  duff  he  lying  on  a braced  drum,  and  another  be 
violently  beat  at  a little  dillauce  from  it,  an  attentive  obferver 
will  fee  the  duff  dance  up  from  the  parchment ; but  this  will  be 
at  the  inflant  he  hears  the  found  of  the  Broke  on  the  other  drum. 


A T I C S. 

and  a fenfible  time  after  the  ftroke.  Many  fnch  familiar  faftj 
fliow  that  the  agitation  is  gradually  communicated  along  the 
air;  and  therefore  that  when  one  particle  is  agitated  by  any 
fenfible  motion,  a finite  time,  however  (mall,  muft  elapfe  be- 
fore  the  adjoining  particle  is  agitated  in  the  fame  manner, 
i his  would  not  he  the  cafe  in  water  if  water  be  perfedtly  in- 
comprellible.  We  think  that  this  may  be  made  intelligible 
with  very  little  trouble. 

An  BA  C D 


,Let  A,  B,  C,  D,  &c.  be  a row  of  aerial  particles,  at  fuch 
diflances  that  their  elafticity  juft  balances  the  p refill  re  of  the 
atmofphere ; and  let  us  fuppofe  (as  is  deducible  from  the  ob- 
ferved denfity  of  air  being  proportional  to  the  compreffing  force) 
that  the  elafticity  of  the  particles,  by  which  they  keep  each 
other  at  a diftance,  is  as  their  diftances  inverlely.  Let  us  further 
fuppofe  that  the  particle  A has  been  carried,  with  an  uniform 
motion,  to  a by  fome  external  force.  It  is  evident  that  B can- 
not remain  in  its  prefent  ftate  ; for  being  now  nearer  to  a than 
to  C,  it  is  propelled  towards  C by  the  excefs  of  the  elafticity  of 
A above  the  natural  elafticity  of  C.  Let  'E  be  the  natural 
elafticity  of  the  particles,  or  the  force  correfponding  to  the 
diftance  BC  or  BA,  and  let  F be  the  force  which  impels  B to* 
wards  C,  and  let  f be  the  force  exerted  by  A when  at  a> 
We  have 

E :/=Ba:BC,  = B a : BA  ; 
and  E : f — E = B a ; BA  — B a = B a : A a; 
or  E : Fr=  Ba  : A n. 

Now  in  pi.  12.  fig.  71.  let  ABC  be  the  line  joining  three 
particles,  to  which  draw  FG,  PH  parallel,  and  lAF,  HBG 
perpendicular.  Take  IF  or  HG  to  reprefent  the  elafticity  cor- 
refponding  to  the  diftance  AB.  Let  the  particle  A be  fup- 
pofed  to  have  been  carried  with  an  uniform  motion  to  a by- 
fume  external  force,  and  draw  R a M perpendicular  to  RG, 
and  make  FI  : RM  — B<z  : BA.  We  fliall  then  have  FI  : PM 
= Bu  ; A a-,  and  PM  will  reprefent  the  force  with  which  the 
particle  B is  urged  towards  C.  Suppofe  this  conrtru£lion  to  be 
made  for  every  point  of  the  line  AB,  and  that  a point  M is 
thus  determined  for  each  of  them,  mathematicians  know  that 
all  thefe  points  M lie  in  the  curve  of  a hyperbola,  of  which  FG 
and  GH  are  the  afymptotes.  It  is  alfo  known  by  the  elements 
of  mechanics,  that  fince  the  motion  of  A along  AB  is  uniform, 
A a or  IP  may  be  taken  to  reprefent  the  time  of  deferibing  A a; 
and  that  the  area  IPM  reprefents  the  whole  velocity  which  B 
has  acquired  in  its  motion  towards  C when  A has  come  to  a, 
the  force  urging  B being  always  as  the  portion  PM  of  the 
ordinate. 

Take  GX  of  any  length  in  HG  produced,  and  let  GX  repre- 
fent the  velocity  which  the  uniform  aftion  of  the  natural  elafti- 
city IF  could  communicate  to  the  particle  B during  the  time 
that  A would  uniformly  deferibe  AB.  Make  GX  to  GY  as 
the  reftangle  IFGH  to  the  hyperbolic  fpace  IFRM,  and  draw 
YS  cutting  MR  produced  in  S,  and  draw  FX  cutting  MR  in 
T.  It  is  known  to  the  mathematicians  that  the  point  S is  in  a 
curve  line  FS s called  the  logarithmic  curve-,  of  which  the  lead- 
ing property  is,  that  any  line  RS  parallel  to  GX  is  to  GX  as 
the  reiRangle  IFGH  is  to  the  hyperbolic  fpace  IFRM,  and  that 
FX  touches  the  curve  in  F. 

This  being  the  cafe,  it  is  plain,  that  becaufe  RT  increafes  in 
the  fame  proportion  with  FR,  or  with  the  reftangle  IFRP,  and 
RS  increafes  in  the  proportion  of  the  fpace  IFRM,  TS  increafes 
in  the  proportion  of  the  fpace  IPM,  Therefore  TS  is  propor- 
tional to"  the  velocity  of  B when  A has  reached  a,  and  RT  is 
proportional  to  the  velocity  which  the  uniform  a61ion  of  the 
natural  elafticity  would  communicate  to  B in  the  fame  time. 
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Then  fince  FT  is'as  the  time,  and  TS-is  as  the  velocity,  the  area 
FTS  will  be  as  the  fpace  defcribed  by  B (urged  by  the  variable 
force  PM) ; while  A urged  by  the  external  force,  defcribes  A a; 
and  the  triangle  FRT  will  reprefent  the  fpace  which  the  uniform 
aftion  of  the  natural  elafticity  would  caufe  B to  defcribe  in 
the  fame  time. 

And  thus  it  is  plain  that  thefe  three  motions  can  be  compared 
together:  the  uniform  motion  of  the  agitated  particle  A,  the 
uniformly  accelerated  motion  which  the  natural  elafticity  would 
communicate  to  B by  its  conftant  aftion,  and  the  motion  pro- 
duced in  B bv  the  agitation  of  A.  But  this  comparifon,  re- 
quiring the  quadrature  of  the  hyperbola  and  logarithmic  curve, 
would  lead  us  into  the  mod  intricate  and  tedious  computations. 
Of  the:e  we  need  only  give  the  refult,  and  make  fome  other 
companions  which  are  palpable. 

Let  A a be  fuppoled  indefinitely  fmall  in  comparifon  of  AB. 
The  fpace  defcribed  by  A is  therefore  indefinitely  fmall ; but  in 
this  cafe  we  know  that  the  ratio  of  the  fpace  FRT  to  the  rect- 
angle IFitP  is  indefinitely  fmall.  There  is  therefore  no  com- 
parifon between  the  agitation  of  A by  the  external  force,  and 
the  agitation  which  natural  elafticity  would  produce  on  a fingle 
particle  in  the  fame  time,  the  laft  being  incomparably  fmaller 
than  the  firft.  And  this  fpace  FRT  is  incomparably  greater 
than  FTS ; and  therefore  the  fpace  which  B would  defcribe  by 
the  uniform  aition  of  the  natural  elalticity  is  incomparably 
greater  than  what  it  would  defcribe  in  conlequence  of  the  agi- 
tation of  A, 

From  this  reafoning  we  fee  evidently  that  A mail  be  fenfibly 
moved,  ora  finite  or  meafurable  time  muft  elapfe  before  B ac- 
quires a mealutable  motion.  In  like  manner  B muft  move 
during  a meafurable  time  before  C acquires  a meafurable  mo- 
tion, &rc.  and  therefore  the  agitation  of  A is  communicated  to 
the  diftant  particles  in  gradual  fucceffion. 

By  a further  comparifon  of  thefe  fpaces  we  learn  the  time  in 
which  each  fucceeding  particle  acquires  the  very  agitation  of  A. 
If  the  particles  B and  C only  be  confidered,  and  the  motion  of 
C neglefted,  it  will  be  found  that  B has  acquired  the  motion 
of  A a little  before  it  has  defcribed  y of  the  fpace  defcribed  by 
A;  but  if  the  motion  of  C be  confidered,  the  acceleration  of  B 
muft  be  increafed  by  the  retreat  of  C,  and  B mult  defcribe  a 
greater  (pace  in  proportion  to  that  defcribed  by  A.  By  com- 
putation it  appears,  that  when  both  B and  C have  acquired  the 
velocity  of  A,  B has  defcribed  nearly  ^ of  A’s  motion,  and  C 
more  nearly  * . Extending  this  to  D,  we  {hall  find  that  D has 
defcribed  ftill  more  nearly  i of  A's  motion.  And  from  the 
nature  of  the  computation  it  appears  that  this  approximation 
goes  on  rapidly  : therefore,  fuppoling  it  accurate  from  the  very 
firft  particle,  it  follows  from  the  equable  motion  of  A,  that  each 
fucceeding  particle  moves  through  an  equal  fpace  in  acquiring 
the  motion  of  A. 

The  conclufion  which  we  muft  draw  from  all  this  is,  that 
when  the  agitation  of  A has  been  fully  communicated  to  a 
particle  at  a fcnfible  diftance,  the  intervening  particles,  all 
moving  forward  with  a common  velocity,  are  equally  comprelTed 
as  to  lenle,  except  a very  few  of  the  firft  particles  ; and  that  this 
communication,  or  this  propagation  of  the  original  agitation, 
goes  on  with  an  uniform  velocity. 

Thefe  computations  need  not  be  attended  to  by  fuch  as  do 
not  wilh  for  an  accurate  knowledge  of  the  precife  agitation  of 
each  particle.  It  is  enough  for  fuch  readers  to  fee  clearly  that 
time  mujl  efcape  between  the  agitation  of  A and  that  of  a dif- 
tant particle  ; and  this  is  abundantly  manifeft  from  the  incom- 
parability (excufe  the  term)  of  the  nafeent  redtanglc  IFRP  with 
the  nafeent  triangle  FRT,  and  the  incomparability  of  FRT 
with  FI’S. 

What  has  now  been  fliown  of  the  communication  of  any 
fenfible  motion  A a muft  hold  equally  with  refpeft  to  any 
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change  of  this  motion.  Therefore  if  a tremulous  motion  of  a 
body,  fuch  as  a fpring  or  bell,  (hould  agitate  the  adjoining  par- 
ticle A by  pulhing  it  forward  in  the  direaion  AB,  and  then 
allowing  it  to  come  back  again  in  the  dire&ion  BA,  an  agita- 
tion fimilar  to  this  will  take  place  in  all  the  particles  of  the 
row  one  after  the  other.  Now  if  this  body  vibrate  according 
to  the  law  of  motion  of  a pendulum  vibrating  in  a cycloid,  the 
neighbouring  particle  of  air  will  of  necejftty  vibrate  in  the  fame 
manner;  and  then  Newton’s  demonftration  needs  no  apology. 
Its  only  deficiency  was,  that  it  feemeil  to  prove  that  this  •would 
be  the  way  in  which  every  particle  would  of  neceffity  vibrate; 
which  is  not  true,  for  the  fuccetfive  parcels  of  air  will  be  dif- 
ferently agitated  according  to  the  original  agitation.  Newton 
only  wants  to  prove  the  uniform  propagation  of  the  agitations, 
and  he  fek’fts  that  form  which  renders  the  proof  eafieft.  He 
proves,  in  the  moft  unexceptionable  manner,  that  if  the  parti- 
cles of  a pulfe  of  air  be  really  moving  like  a cycloidal  pendu- 
lum, the  forces  adding  on  each  particle,  in  confequence  of  the 
com prellion  and  dilatation  of  the  different  parts  of  the  pulfe, 
are  precifely  fuch  as  are  neceffary  for  continuing  this  motion, 
and  therefore  no  other  forces  are  required.  Then,  fince  each 
particle  is  in  a certain  part  of  its  path,  is  moving  in  a certain 
direddion  and  with  a certain  velocity,  and  is  urged  by  a deter 
mined  force,  it  muft  move  in  that  very  manner.  The  objeddion 
ftarted  by  John  Bernouilli  againft  Newton’s  demonftration  (in 
a fingle  line)  of  the  elliptical  motion  of  a body  urged  by  a force 
in  the  inverfe  duplicate  ratio  of  the  diftance  from  the  focus,  is 
precifely  the  fame  with  the  objeddion  againft  Newton’s  demon- 
ftration of  the  progrefs  of  aerial  undulations,  and  is  equally 
futile. 

It  muft,  however,  be  obferved,  that  Newton’s  demonftration 
proceeds  on  the  fuppofition  that  the  lineal  agitations  of  a par-- 
tide  are  incomparably  fmaller  than  the  extent  of  an  undulation. 
This  is  not  ftridtly  the  cafe  in  any  inftance,  and  in  many  it  is 
far  from  being  true.  In  a pretty  ftrong  twang  of  a harpfichord 
wire,  the  agitation  of  a particle  may  be  near  the  50th  part  of 
the  extent  of  the  undulation.  This  muft  difturb  the  regularity 
of  the.  motion,  and  caufe  the  agitations  in  the  remote  undula- 
tions to  differ  from  thofe  in  the  firft  pulfe.  In  the  explofion  of 
a cannon,  the  breaking  of  an  exhaufted  bottle,  and  many  in- 
ftances  which  may  be  given,  the  agitations  are  ftill  greater.  The 
commentators  on  Newton’s  Principia , Le  Sueur  and  Jacquier, 
have  (hown,  and  Euler  more  cleariy,  that  when  the  original 
agitations  are  very  violent,  the  particles  of  air  will  acquire  a 
fubordinate  vibration  compounded  with  the  regular  cycloidal 
vibration,  and  the  progrefs  of  the  pulfes  will  be  fomewhat  more 
rapid ; but  the  intricacy  of  the  calculus  is  fo  great,  that  they 
have  not  been  able  to  determine  with  any  tolerable  precilion 
what  the  change  of  velocity  will  be. 

All  this,  however,  is  fully  confirmed  by  experiment  on  founds. 
The  found  of  a cannon  at  10  or  20  miles  diftance  does  not  in 
the  leaft  refcmble  its  found  when  near,  in  this  cafe  it  is  a loud 
inftantaneous  crack,  to  which  we  can  alugn  no  mufical  pitch  : 
at  a diftance,  it  is  a grave  found,  of  which  we  can  tell  the  note  ; 
and  it  begins  foftly,  fwells  to  its  greateft  loudnefs,  and  then  dies 
away  growling.  The  fame  may  be  laid  of  a clap  of  thunder, 
which  we  know  to  be  a loud  fnap  of  ftill  lefs  duration.  It  is 
highly  probable  that  the  appreciable  tone  which  thofe  diftant 
founds  afford  are  produced  by  the  continuance  of  thefe  fubor- 
dinate  vibrations  which  are  added  together  and  fortified  in  the 
fuccelfive  pulfes,  though  not  perceptible  in  the  firft,  in  a way 
fomewhat  relembling  the  refonance  of  a mufical  chord.  New- 
ton's explanation  gathers  evidence  therefore  from  this  circutn- 
ftance.  And  we  muft  further  obferve,  that  all  elaftic  bodies 
tremble  or  vibrate  almoft  precifely  as  a pendulum  fwinging  in  a 
cycloid,  unlefs  their  vibrations  are  uncommonly  violent ; i» 
which  cafe  they  are  quickly  reduced  to  a moderate  quantity  by 
4 A 
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the  refinance  of  the  air.  The  only  very  loud  founds  which  we 
can  produce  in  this  way  are  from  great  hells  ; and  in  thefe  the 
vitmolt  extent  of  the  vibration  is  very  fmall  in  comparifon  with 
the  breadth  of  the  pulie.  The  velocity  of  thefe  founds  has  not 
been  compared  with  that  of  cannon,  or  perhaps  it  would  be 
found  lefs,  and  an  objection  againft  Newton’s  detertnina- 
tibn  removed.  He  gives  969  feet  per  fecond,  Experiment 
1142. 

But  it  is  alfo  very  probable,  that  in  the  propagation  through 
the  air,  the  agitation  gradually  and  rapidly  approaches  to  this 
regular  cycloidal  form  in  the  fucceffive  pulfes,  in  the  fame  way 
as  we  obferve  that  whatever  is  the  form  of  agitation  in  the  mid- 
dle of  a fmooth  pond  of  water,  the  fpreading  circles  are  always 
of  one  gentle  form  without  afperities.  In  like  manner,  into 
whatever  form  we  throw  a ftretched  cord  by  the  twang  which 
we  give  it,  it  almoft  immediately  makes  fmooth  undulations, 
keeping  itfelf  in  the  fliape  of  an  elongated  trochoid.  Of  this 
lad  we  can  demonllrate  the  neceffity,  becaufe  the  cafe  is  fimple. 
In  the  wave,  the  inveftigation  is  next  to  impoffible;  but  we  fee 
the  faft.  We  may  therefore  prefume  it  in  air.  And  accord- 
ingly we  know  that  any  noile,  however  abrupt  and  jarring  near 
at  hand,  is  fmooth  at  a diftance.  Nothing  is  more  rough  and 
harlli  than  the  feream  of  a heron  ; but  at  half  a mile’s  diftance  it 
is  foft.  The  ruflleof  a drum  is  alfo  fmooth  at  a diftance. 

Fig.  72.  (hows  the  fucceffive  fituations  of  the  pariicles  of  a 
row.  Each  line  of  the  figure  ffiows  the  fame  particles  marked 
with  the  fame  letters  ; the  iirft  particle  a being  fuppofed  to  be 
removed  fucceffively from  its  quiefeent  fituation  and  back  to  it 
Ugain.  The  mark  x is  put  on  that  part  of  each  line  where 
the  agitated  particles  are  at  their  natural  diftances,  and  the  air 
is  of  the  natural  denfity.  The  mark  1 is  put  where  the  air  is 
moft  of  all  comprefted,  and  where  it  is  moft  of  all  dilated  ; the 
curve  line  drawn  through  the  loweft  line  of  the  figure  is  in- 
tended to  reprefent  the  denfity  in  every  point,  by  drawing  ordi- 
nates to  it  from  the  ftraight  line:  the  ordinates  below  the  line 
indicate  a rarity,  and  thofe  above  the  line  a denfity,  greater 
than  common. 

It  appears  that  when  a has  come  back  to  its  natural  fituation, 
the  part  of  greateft  denfity  is  between  the  particles  i and  k,  and 
the  greateft  rarity  between  c and  d. 

We  have  only  to  add,  that  the  velocity  of  this  propagation 
depends  on  the  elafticity  and  denfity  of  the  fluid.  If  thefe  vary 
in  the  fame  proportion,  that  is,  if  the  fluid  have  its  elafticity 
proportional  to  its  denfity,  the  velocity  will  remain  the  fame. 
If  the  elafticity  or  denfity  alone  be  changed,  the  velocity  of  the 
undulations  will  change  in  the  diredt  fubduplicate  ratio  of  the 
elafticity  and  the  inverfe  lubduplicate  ratio  of  the  denfity ; for 
lkould  the  elafticity  be  quadrupled,  the  quantity  of  motion  pro- 
duced by  it  in  any  given  time  will  be  quadrupled.  This  will 
be  the  cafe  if  the  velocity  be  doubled  ; for  there  would  then  be 
double  the  number  of  particles  doubly  agitated.  Should  the 
denfity  be  quadrupled,  tire  elafticity  remaining  the  fame,  the 
quantity  of  motion  muft  remain  the  fame.  This  will  be  the 
cafe  if  the  velocity  be  reduced  to  one  half  j for  this  will  propa- 
gate half  the  agitation  to  half  the  diftance,  which  will  com- 
municate it  to  twice  the  number  of  particles,  and  the  quantity 
of  motion  will  remain  the  fame.  The  fame  may  be  laid  of 


other  proportions,  and  therefore V =. 


V E 

V D 


Therefore  a change 


in  the  barometer  will  not  affedf  the  velocity  of  the  undulations 
in  air,  but  they  will  be  accelerated  by  heat,  which  diminifties 
its  denfity,  or  increafes  its  elafticity.  The  velocity  of  the  pulfes 
in  inflammable  air  muft  be  at  lead  thrice  as  great,  becaufe  its 
denfity  is  but  one-tenth  of  that  of  air  when  the  elafticity  of  both 
is  the  fame. 

Let  us  now  attend  a little  to  the  propagation  of  aerial  pulfes 


as  they  really  happen';  for  this  hypothefis  of  a (ingle  row  of 
particles  Is  nowhere  to  be  obferved. 

Suppol'e  a fphere  A,  fig.  7.3.  filled  with  condenfed  air,  and 
and  that  the  velfel  which  contains  it  is  fuddenly  annihilated. 
The  air  muft  expand  to  its  natural  dimenfions,  fuppofe  BCD. 
But  it  cannot  do  this  without  prelfing  slide  the  furrounding  air. 
We  have  feen  that  in  any  fingle  row  of  particles  this  cannot  be 
at  oncediffufed  to  a diftance,  but  muft  produce  a-condenfatioa 
in  the  air  adjoining;  which  will  be  gradually  propagated  to  a 
diftance.  Therefore  this  fphere  BCD  of  the  common  denfity 
will  form  round  it  a (hell,  bounded  by  EFG,  of  condenfed  air. 
Suppofe  that  at  this  iriftant  the  inner  air  BCD  becomes  folid. 
The  fliell  of  condenfed  air  can  expand  only  outwards.  Let  it 
expand  till  it  be  of  the  common  denfity,  occupying  the  (hell 
HIK.  This  expanfion,  in  like  manner,  muft  produce  a fhell 
of  condenfed  air  without  it  : at  this  inftant  let  HIK  become 
folid.  The  furrounding  fhell  of  condenfed  air  can  expand  only 
outward,  condenfing  another  fhell  without  it.  It  is  plain  that 
this  muft  go  on  continually,  and  the  central  agitation  will  be 
gradually  propagated  to  a diftance  in  all  directions.  But,  in 
this  procefs,  it  is  not  that  the  fame  numerical  particles  go  to 
a diftance.  Thole  of  the  original  fphere  go  no  further  than 
BCD,  thofe  of  the  next  fliell  go  no  further  than  HIK,  &:c. 
Further,  the  expanfion  outwards  of  any  particle  will  be  more 
moderate  as  the  difl'ufion  advances  ; for  the  whole  motion  of 
each  (hell  cannot  exceed  the  original  quantity  of  motion ; and 
the  number  of  particles  in  each  fucceffive  fhell  increafes  as  the 
furface,  that  is,  as  the  fquaie  of  the  diftance  from  the  centre: 
therefore  the  agitation  of  the  particles  will  decreafe  in  the  fame 
ratio,  or  will  be  in  the  inverfe  duplicate  ratio  of  the  diftance, 
from  the  centre.  Each  fucceffive  fhell,  therefore,  contains  the 
fame  quantity  of  motion,  and  the  fucceffive  agitations  of  the 
particles  of  any  row  out  from  the  centre  will  not  be  equal  to  the 
original  agitation,  as  happens  in  the  folitary  row.  But  this 
does  not  affeCl  the  velocity  of  the  propagation,  becaufe  all  agi- 
tations are  propagated  equally  faft. 

We  fuppofed  the  air  A to  become  folid  as  foon  as  it  acquired 
the  common  denfity  ; but  this  was  to  facilitate  the  conception 
of  the  diffufion.  It  does  not  flop  at  this  bulk  ; for  while  it 
was  denfer  it  had  a tendency  to  expand.  Therefore  each  par- 
ticle has  attained  this  diftance  with  an  accelerated  motion.  It 
will,  therefore,  continue  this  motion  like  a pendulum  that  has 
palled  the  perpendicular,  till  it  be  brought  to  reft  by  the  air 
without  it  ; and  it  is  now  rarer  than  common  air,  and  collapfes 
again  by  the  greater  elafticity  of  the  air  without  it.  This  out- 
ward air,  therefore,  in  regaining  its  natural  denfity,  mult  expand 
both  ways.  It  expands  towards  the  centre,  following  the  col- 
lapfing  of  the  air  within  it  ; and  it  expands  outwards,  condenf- 
ing the  air  beyond  it.  By  expanding  inwards,  it  will  again 
condenfe  the  air  within  it,  and  this  will  again  expand  ; a fimi- 
lar  motion  happens  in  all  the  outward  (hells  ; and  thus  there 
is  propagated  a lucceffion  of  condenfed  and  rarefied  lhells  of  air, 
which  gradually  fiwell  to  the  greateft  diftance. 

It  may  be  demonftrated,  that,  when  the  central  air  has  for 
the  fecond  time  acquired  the  natural  denfity,  it  will  be  at  reft, 
and  be  difturbed  no  more  ; and  that  this  will  happen  to  all  the 
lhells  in  fuccellion.  But  the  demonftration  is  much  too  intricate 
for  this  place;  we  muft  be  contented  with  pointing  out  a fact 
perfe£lly  analogous.  When  we  drop  a fmall  pebble  into  water, 
we  fee  it  produce  a feries  of  circular  waves,  which  go  along  the 
furface  of  fmooth  water  to  a great  diftance,  becoming  more 
and  more  gentle  as  they  recede  from  the  centre  ; and  the  mid- 
dle, where  the  agitation  was  firft  produced,  remains  perfe&ly 
fmooth,  and  this  fmoothnefs  extends  continually;  that  is,  each 
wave  when  brought  to  a level  nbrnains  at  reft.  Now  thefe  waves 
are  produced  and  propagated  by  the  deprdlion  and  elevation 
made  at  the  centre.  The  elevation  tends  to  diftufe  itfelf  ; and 
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lire  force  with  which  each  particle  of  water  is  aCluatcd  is  a force 
acting  directly  up  and  down,  and  is  proportional  to  the  eleva- 
tion or  depretlion  of  the  particle.  This  hydroftatical  preflure 
operates  precilely  in  the  fame  way  as  the  condenfation  and  rare- 
faction of  the  air;  and  the  mathematical  inveftigation  of  the 
propagation  of  the  circular  undulations  on  fmooth  water  is 
similar  in  every  llep  to  that  of  the  propagation  of  the  fpberical 
waves  in  ftill  air.  For  this  we  appeal  to  Newton’s  Pr'mcipia,  or 
to  Euler’s  Opufctila , where  he  gives  a very  beautiful  inveftiga- 
tion  of  the  velocity  of  the  aerial  pulfes ; and  to  fotne  memoirs 
of  de  la  Grange  in  the  collections  of  the  academies  of  Berlin 
and  Turin.  Thefe  two  laft  authors  have  made  the  inveftiga- 
tion  as  limple  as  feems  pofiible,  and  have  freed  it  from  every 
objection  which  can  be  ltated  againft  the  geometrical  one  of 
their  great  teacher  Newton. 

Having  faid  thus  much  on  the  fimilarity  between  the  waves 
on  water  and  the  aerial  undulations,  we  fliall  have  recourfe  to 
them,  as  affording  us  a very  fenfible  objeCt  to  reprefent  many 
afteCtions  of  the  other  which  it  would  be  extremely  difficult  to 
explain.  We  neither  fee  nor  feel  the  aerial  undulations  ; and 
they  behoved,  therefore,  to  be  defcribed  very  abftraCtedly  and 
imperfeCtly.  In  the  watery  wave  there  is  no  permanent  pro- 
grellive  motion  of  the  water  from  the  centre.  Throw  a fmall 
bit  of  cork  on  the  furface,  and  it  will  be  obferved  to  popple  up 
and  down  without  the  leaft  motion  outwards.  In  like  manner, 
the  particles  of  air  are  only  agitated  a very  little  outwards  and 
inwards  ; which  motion  is  communicated  to  the  particles  be- 
yond them,  while  they  themfelves  come  to  reft,  unlefs  agitated 
afreth  ; and  this  agitation  of  the  particles  is  inconceivably  fmall. 
Even  the  explofion  of  a cannon  at  no  great  diftance  will  but 
gently  agitate  a feather,  giving  it  a fingle  impulfe  outwards, 
and  immediately  after  another  inwards  or  towards  the  cannon. 
When  a harpfichord  wire  is  forcibly  twanged  at  a few  feet  dif- 
tance, the  agitation  of  the  air  is  next  to  infenfible.  It  is  not, 
however,  nothing ; and  it  differs  from  that  in  a watery  wave  by 
being  really  outwards  and  inwards.  In  confequence  of  this, 
when  the  condenled  (hell  -reaches  an  elaftic  body,  it  impels  it 
llightly.  If  its  elafticity  be  luch  as  to  make  it  acquire  the 
oppofite  fliape  at  the  inftant  that  the  next  agitation  and  con- 
denfed  fftell  of  air  touches  it,  its  agitation  will  be  doubled,  and 
a third  agitation  will  increafe  it,  and  fo  on,  till  it  acquire  the 
agitation  competent  to  that  of  the  fhell  of  air  which  reaches  it, 
and  it  is  thrown  into  JenJible  vibration,  and  gives  a found  ex- 
tremely faint  indeed,  becaufe  the  agitation  which  it  acquires  is 
that  correfponding  to  a fhell  of  air  confiderably  removed  from 
the  original  firing.  Hence  it  happens  that  a mufical  chord, 
pipe,  or  bell,  will  caufe  another  to  refound,  whole  vibrations  are 
ifochronous  with  its  own  ; or  if  the  vibrations  of  the  one  coin- 
cide with  every  fecond,  or  third,  or  fourth,  &c.  of  the  other  ; 
juff  as  we  can  put  a very  heavy  pendulum  into  fenfible  motion 
by  giving  it  a gentle  puff  with  the  breath  at  every  vibration,  or 
at  every  fecond,  third,  or  fourth,  &c.  A drum  firuck  in  the 
neighbourhood  of  another  drum  will  agitate  it  very  fcnfibly  ; 
for  here  the  ftroke  deprefles  a very  confiderable  furface,  and  pro- 
duces an  agitation  of  a confiderable  mafs  of  air  : it  will  even 
agitate  the  furface  of  flagnant  water.  The  explofion  of  a cannon 
will  even  break  a neighbouring  window.  The  fhell  of  pondenfed 
air  which  comes  againft  the  glafs  has  a great  furface  and  a great 
agitation  : the  belt  fecurity  in  this  cafe  is  to  throw  up  the  lath  ; 
this  admits  the  condenfed  air  into  the  room,  which  ails  on  the 
inlide  of  the  window,  balancing  part  of  the  external  impulfe. 

It  is- uemonllrated  in  every  elementary  treatife  of  natural 
philofophy,  that  when  a wave  on  water  meets  any  plane  obfta- 
i.le,  it  is  reflected  by  it  from  a centre  equally  removed  behind 
the  obftacle  ; that  waves  radiating  from  the  focus  of  a parabola 
are  refleiled  in  waves  perpendicular  to  its  axis  ; that  waves  ra- 
diating from  one  focus  of  an  ellipfe  are  made  to  converge  to  the 
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other  focus,  &c.  &rc.  All  this  may  be  affirmed  of  the  aerial 
undulations  ; that  when  part  of  a wave  gets  through  a hole 
in  the  obffacle,  it  becomes  the  centre  of  a new  feries  of  waves  ; 
that  waves  bend  round  the  extremities  of  an  obffacle  ; all  this 
happens  in  the  aerial  undulations.  And  laftly,  that  when  the 
furface  of  water  is  thrown  into  regular  undulations  by  one 
agitation,  another  agitation  in  another  place  will  produce  other 
regular  waves,  which  will  crofs  the  former  without  difiurbing 
them  iri  the  fmalleft  degree.  The  fame  thing  happens  in  air  ; 
and  experiments  may  be  made  on  water  which  will  illuflrate  in 
the  moll'  perfect  manner  many  other  affeilions  of  the  aerial 
pulles,  which  we  fhould  otherwife  conceive  very  imperfedlly. 
We  would  recommend  to  our  curious  readers  to  make  fome  of 
thefe  experiments  in  a large  vefiel  of  milk.  Take  a long  and 
narrow  plate  of  lead,  which,  when  fet  on  the  bottom  of  the  vef- 
fel,  will  reach  above  the  furface  of  the  milk  ; bend  this  plate  into 
a parabola,  elliptical  or  other  curve.  Make  the  undulations  by 
dropping  milk  on  the  focus  from  a fmall  pipe,  which  will  caufe 
the  agitations  to  fucceed  with  rapidity,  and  then  all  that  we  have 
faid  will  be  moll  diftin£tly  feen,  and  the  experiment  be  very 
amuiing  and  inffru&ive,  efpecially  to  the  muiical  reader. 

We  would  now  requeft  all  who  make  or  read  explanations  of 
natural  phenomena  by  means  of  vibrations  of  aethers,  animal 
fpirits,  nervous  fluids,  &c.  to  fix  their  attention  on  the  nature 
of  the  agitation  in  one  of  thefe  undulations.  Let  him  conlider 
whether  this  can  produce  the  phenomenon,  afting  as  any  mat- 
ter muff  a Cl,  by  impulfe  or  by  preflure.  If  he  fee  that  it  can 
produce  the  phenomenon,  he  will  be  able  to  point  out  the  very 
motion  it  will  produce,  both  in  quantity  anil  diredlion,  in  the 
fame  manner  as  Sir  Ifaac  Newton  has  pointed  out  all  the  irre«. 
gularities  of  the  moon’s  motion  produced  by  the  difturbing 
force  of  the  fun.  If  he  cannot  do  this,  he  fails  in  giving  the 
firft  evidence  of  a mechanical  explanation  by  the  a£lion  of  an 
elallic  vibrating  fluid.  Let  him  then  try  to  point  out  fome 
palpable  connexion  between  the  general  phenomenon  of  elaftic 
undulations  and  the  phenomenon  in  queftion  ; this  would  IhoW 
an  accompaniment  to  have  at  leaft  fome  probability.  It  is  thus 
only  we  learn  that  the  undulations  of  air  produce  found  : we 
cannot  tell  how  they  afteft  the  tnechanifm  of  the  ear ; but  we 
fee  that  the  phenomena  of  found  always  accompany  them,  and 
that  certain  modifications  of  the  one  are  regularly  accompanied 
by  certain  modifications  of  the  other.  If  we  cannot  do  this 
neither,  we  have  derived  neither  explanation  nor  illuftration 
from  the  elallic  fluid.  And  latily,  let  him  remember  that  even 
if  he  fhould  be  able  to  Ihow  the  competency  of  this  fluid  to  the 
produ£lion  of  the  phenomenon,  the  whole  is  ftill  a hypothefis, 
becaufe  we  do  not  know  that  luch  a fluid  ex  ills. 

' We  will  venture  to  fay  that  whoever  will  proceed  in  this 
prudent  manner  will  loon  fee  the  futility  of  mod  of  the  ex- 
planations of  this  kind  which  have  been  given.  They  are  unfit 
for  anv  but  confummate  mathematicians  ; for  they  alone  really 
underlland  the  mechanifm  of  aerial  undulations,  and  even  they 
fpeak  of  them  with  hefitation  as  a thing  but  imperfe&ly  under- 
ltood.  But  even  the  unlearned  in  this  fcience  can  fee  the  incom- 
patibility of  the  hypothefis  with  many  things  which  they  are 
brought  to  explain.  To  take  an  intlance  of  the  conveyance  of 
fenfation  along  the  nerves  ; an  elallic  fluid  is  fuppofed  to  occupv 
them,  and  the  undulations  of  this  fluid  are  thought  to  be  pro- 
pagated along  the  nerves.  Let  us  jull  think  a little  how  the 
undulations  would  be  conveyed  along  the  furface  of  a canal 
which  was  completely  filled  up  with  reeds  and  bulrulhes,  or 
let  us  make  the  experiment  on  lifeh  a canal  ; we  may  rclt 
allured  that  the  undulations  in  the  one  cafe  will  refetnble  thofein 
the  other;  and  we  may  fee  that  in  the  canal  there  will  be  no 
regular  or  fenfible  propagation  of  the  waves. 

Let  thefe  obfervations  have  their  influence,  along  with  other* 
which  we  have  made  on  other  occaiions,  to  wean  our  leaders' 
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from  this  fafliionable  pronenefa  to  introduce  invifible  fluids  and 
unknown  vibrations  into  our  phyficnl  difcuflions.  They  have 
done  immenfe,  and  we  fear  irreparable,  mifchief  in  fcience  ; 
and  there  is  but  one  phenomenon  that  has  ever  received  any 
explanation  by  their  means. 

This  may  fuffice  for  a loofe  and  popular  account  of  aerial 
undulations  ; and  with  it  we  conclude  our  account  of  the  mo- 
tion, impulfe,  and  refiftance  of  air. 

We  (hall  now  explain  a number  of  natural  appearances,  de- 
pending on  its  preffure  and  elafticity;  appearances  not  futficiently 
general,  or  too  complicated,  for  the  purpofes  of  argument,  while 
we  were  employed  in  the  inveftigation  of  thefe  properties,  but 
too  important  to  be  paflfed  over  in  filence. 

It  is  owing  to  the  prelfure  of  the  atmofphere  that  two  fur- 
faces  which  accurately  fit  each  other  cohere  with  fuch  force. 
This  is  a faCt  familiary  known  to  the  glafs-grinders,  polithers 
of  marble,  &rc.  A large  lens  or  fpeculum,  ground  on  its  tool 
till  it  becomes  very  fmooth,  requires  more  than  any  man’s 
ftrength  to  feparate  it  dire&ly  from  the  tool.  If  the  furface  be 
only  a fquare  inch,  it  will  require  15  pounds  to  feparate  them 
perpendicularly,  though  a very  moderate  force  will  make  them 
Aide  along  each  other.  But  this  cohefion  is  not  obferved  unlefs 
the  furfaces  be  wetted  or  fmeared  with  oil  or  greafe  ; other- 
wife  the  air  gets  between  them,  and  they  feparate  without  any 
trouble.  That  this  cohefion  is  owing  to  the  atniofpheric  pref- 
fure, is  evident  from  the  cafe  with  which  the  plates  may  be 
feparated  in  an  exhaufted  receiver. 

To  the  fame  caufe  we  mult  aferibe  the  very  ftrong  adhefion 
of  fnails,  periwinkles,  limpets,  and  other  univalve  (hells,  to  the 
rocks.  The  animal  forms  the  rim  of  its  (hell,  fo  as  to  fit  the 
Aiape  of  the  rock  to  which  it  intends  to  cling.  It  then  fills  its 
(hell  (if  not  already  filled  by  its  own  body)  with  water.  In  this 
condition  it  is  evident  that  we  muft  aCt  with  a force  equal  to  15 
pounds  for  every  fquare  inch  of  touching  furface  before  we  can 
detach  it.  This  may  be  iliuftrated  thus  : fill  a drinking  glafs  to 
the  brim  with  water;  and,  having  covered  it  with  a piece  of  thin 
wet  leather,  whelm  it  on  a table,  and  then  try  to  pull  it  ftraight 
up ; it  will  require  a confiderable  force.  But  if  we  expofe  a 
fnail  adhering  to  a (lone  in  the  exhaufted  receiver,  we  (hall  fee  it 
drop  off  by  its  own  weight.  In  the  fame  manner  do  the  remora, 
the  polypus,  the  lamprey,  and  many  other  animals,  adhere  with 
fuch  firmnefs.  Boys  frequently  amufe  themfelves  by  pulling 
out  large  Hones  from  the  pavement  by  means  of  a circle  of 
(tiff  wetted  leather  fattened  to  a firing.  It  is  owing  to  the  fame 
caufe  that  the  bivalve  fhell-fiflhes  keep  themfelves  fo  firmly  (hut. 
We  think  the  mufcular  force  of  an  oyfter  prodigious,  becaufe  it 
requires  fuch  force  to  open  it ; but  if  we  grind  off  a bit  of  the 
convex  (hell,  fo  as  to  make  a hole  in  it,  though  without  hurting 
the  fifh  in  the  fmalleft  degree,  it  opens  with  great  eafe,  as  it 
does  alfo  in  vacuo. 

The  preffure  of  the  air  operating  in  this  way  contributes  much 
to  the  cohefion  of  bodies,  where  we  do  not  fufpeCl  its  influence. 
The  tenacity  of  our  mortars  and  cements  would  frequently  be 
ineffectual  without  this  afliftance. 

It  is  owing  to  the  preffure  of  the  atmofphere  that  a cafk  will 
not  run  by  the  cock  unlefs  a hole  be  opened  in  fome  other 
part  of  the  cafk.  If  the  cafk  be  not  quite  full,  fome  liquor  in- 
deed will  run  out,  but  it  will  flop  as  foon  as  the  diminifhed 
elafticity  of  the  air  above  the  liquor  is  in  equilibrio  (together 
with  the  liquor)  with  the  atmofpheric  preffure.  In  like  manner, 
a tea-pot  muft  have  a fmall  hole  in  its  lid  to  enfure  its  pouring 
out  the  tea.  If  indeed  the  hole  in  the  cafk  be  of  large  dimen- 
fions,  it  will  run  without  any  other  hole,  becaufe  air  will  get 
in  at  the  upper  fide  of  the  hole  while  the  liquor  runs  out  by  the 
lower  part  of  it. 

On  the  fame  principle  depends  the  performance  of  an  inflru- 
ruent  ufed  by  the  fpirit  dealers  for  taking  out  a fample  of  their 


fpirits.  It  confifls  of  a long  tin  plate  tube  AB  (pi.  1 1.  fig.  57.), 
open  at  top  at  A,  and  ending  in  a fmall  hole  at  B.  The  end  ii 
is  dipped  into  the  fpirit,  which  rifes  into  the  tube  ; then  the 
thumb  is  clapt  on  the  mouth  A,  and  the  whole  is  lifted  out  of 
the  cafk.  The  fpirit  remains  in  it  till  the  thumb  be  taken  off; 
it  is  then  allowed  to  run  into  a glafs  for  examination. 

It  feems  principally  owing  to  the  preffure  of  the  air  that 
frofts  immediately  occafion  a fcantinefs  of  water  in  oUr  foun- 
tains and  wells.  This  is  erroneoufly  accounted  for,  by  fup- 
poling  that  the  water  freezes  in  the  bowels  of  the  earth.  But 
this  is  a great  miitake  : the  mod  intenfe  froft  of  a Siberian 
winter  would  not  freeze  the  ground  two  feet  deep  ; but  a 
very  moderate  froft  will  confolidate  the  whole  furface  of  a 
country,  and  make  it  impervious  to  the  air ; efpecially  if  the 
froft  has  been  preceded  by  rain,  which  has  foaked  the  furface. 
When  this  happens,  the  water  which  was  filtering  through 
the  ground  is  all  arrefted  and  kept  fufpended  in  its  capillary 
tubes  by  the  preffure  of  the  air,  in  the  very  fame  manner  as 
the  fpirits  are  kept  fufpended  in  the  inftrument  juft  now  de- 
feribed  by  the  thumb’s  (hutting  the  hole  A.  A thaw  melts 
the  fuperficial  ice,  and  allows  the  water  to  run  in  the  fame 
manner  as  the  fpirits  run  when  the  thumb  is  removed. 

Common  air  is  neceffary  for  fupporting  the  lives  of  mod: 
animals.  If  a fmall  animal,  fuch  as  a moufe  or  bird,  be  put 
under  the  receiver  of  an  air-pump,  and  the  air  he  exhaufted, 
the  animal  will  quickly  be  thrown  into  convulfions  and  fall 
down  dead  ; if  the  air  be  immediately  readmitted,  the  animal 
will  fometimes  revive,  efpecially  if  the  rarefaction  has  been 
brifldy  made,  and  has  not  been  very  great.  We  do  not  know 
that  any  breathing  animal  can  bear  the  air  to  be  reduced  to 
one-fourth  of  its  ordinary  denfity,  nor  even  one-third;  nor 
have  we  good  evidence  that  an  animal  will  ever  recover  if  the 
raiefaCtion  be  pufhed  very  far,  although  continued  for  a very 
(hort  time. 

But  the  mere  prefence  of  the  air  is  by  no  means  fufficient 
for  preferving  the  life  of  the  animal;  for  it  is  found,  that  an 
animal  (hut  up  in  a veffel  of  air  cannot  live  in  it  for  any  length 
of  time.  If  a man  be  (hut  up  in  a box,  containing  a wine 
hog(head  of  air,  he  cannot  live  in  it  much  above  an  hour,  and 
long  before  this  he  will  find  his  breathing  very  unfatisfaCtory 
and  uneafy.  A gallon  of  air  will  fupport  him  about  a mi- 
nute. A box  EF  (fig.  58.)  may  be  made,  having  a pipe  Ali 
inferted  into  its  top,  and  fitted  with  a very  light  valve  at 
B,  opening  upwards.  This  pipe  fends  off  a lateral  branch  </D*/C, 
which  enters  the  box  at  the  bottom,  and  is  alfo  fitted  with  a 
light  valve  at  C opening  upwards.  If  a perfon  breathe  through 
the  pipe,  keeping  his  noftnls  (hut,  it  is  evident  that  the  air 
which  he  expires  will  not  enter  the  box  by  the  hole  B,  nor  re- 
turn through  the  pipe  CD  d ; and  by  this  contrivance  he  will 
gradually  employ  the  whole  air  of  the  box.  With  this  appa- 
ratus experiments  can  be  made  without  any  rifle  or  incon- 
veniency,  and  the  quantity  of  air  neceffary  for  a given  time  of 
eafy  breathing  may  be  accurately  afeertained. 

How  the  air  of  our  atmofphere  produces  this  effeCl,  is  a 
queftion  which  does  not  belong  to  mechanical  philosophy  to 
inveftigate  or  determine.  We  can,  however,  affirm,  that  it  is 
neither  the  preffure  nor  the  elafticity  of  the  air  which  is  im- 
mediately concerned  in  maintaining  the  animal  functions.  \Ve 
know  that  we  can  live  and  breathe  with  perfeCt  freedom  on 
the  tops  of  the  highell  mountains.  The  valley  of  Quito  in 
Peru,  and  the  country  round  Gondur  in  Abyffinia,  are  fo  far 
elevated  above  the  furface  of  the  ocean,  that  the  preft'ure  and 
the  elafticity  of  the  air  are  one-third  lefs  than  in  the  low  coun- 
tries ; yet  thefe  are  populous  and  healthy  places.  And,  on  the 
other  hand,  we  know,  that  when  an  animal  has  breathed  in  any 
quantity  of  air  for  a certain  time  without  renewal,  it  will  not 
only  be  fuffocated,  but  another  anitnaJ  put  into  this  air  will  die 
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immediately;  and  we  do  not  find  either  the  preflure  or  elalli- 
city  of  the  air  remarkably  diminifhed  : it  is  indeed  diminifhed, 
but  by  a very  fmall  quantity.  Reiloring  the  former  preflure 
and  elafticity  has  not  the  fmalleft  tendency  to  prevent  the  death 
of  the  animal : for  an  animal  will  live  no  longer  under  a re- 
ceiver that  has  its  mouth  inverted  on  water,  than  in  one  fet 
upon  the  pump-plate  covered  with  leather.  Now  when  the 
receiver  is  fet  on  water,  the  preflure  of  the  atmofphere  a6ls 
completely  on  the  included  air,  and  preftrves  it  in  the  fame 
ftate  of  elallicity. 

In  fhort,  it  is  known  that  the  air  which  has  already  ferved 
to  maintain  the  animal  fundi  ions  has  its  chemical  and  alimen- 
tary properties  completely  changed,  and  is  no  longer  fit  for 
this  purpofe.  So  much  of  any  mafs  of  air  as  has  really  been 
thus  employed  is  changed  into  what  is  called  fixed  air  by 
Dr.  Black,  or  carbonic  acid  by  the  chemilts  of  the  Lavoifierian 
fchool.  Any  perfon  may  be  convinced  of  this  by  breathing  or 
blowing  through  a pipe  immerfed  in  lime  water.  Every  expi- 
ration will  produce  white  clouds  on  the  water,  till  all  the  lime 
which  it  contains  be  precipitated  in  the  form  of  pure  chalk. 
In  this  cafe  we  know  that  the  lime  has  combined  with  the 
fixed  air. 

The  celebrated  Dr.  Stephen  Hales  made  many  experiments, 
with  a view  to  clear  the  air  from  the  noxious  vapour  which  he 
fuppofed  to  be  emitted  from  the  lung6. 

He  made  ufe  of  the  apparatus  which  we  have  been  j u ft  now 
mentioning;  and  he  put  feveral  diaphragms^^j  &c.  of  thin 
woollen  fluff  into  the  box,  and  moiflened  them  with  various 
liquids.  He  found  nothing  fo  efficacious  as  a folution  of 
potafh.  We  now  underftand  this  perfedlly.  If  the  folution  be* 
not  already  faturated  with  fixed  air,  it  will  take  it  up  as  fail 
as  it  is  produced,  and  thus  will  purify  the  air  : a folution  of 
cauflic  alkali  therefore  will  have  this  effect  till  it  be  rendered 
quite  mild. 

Thefe  experiments  have  been  repeated,  and  varied  in  many 
circumftances,  in  order  to  afcertain  whether  this  fixed  air  was 
really  emitted  by  the  lungs,  or  whether  the  infpired  air  was 
in  part  changed  into  fixed  air  by  its  combination  with  fume 
other  fubftance.  This  is  a queftion  which  comes  properly  in 
our  way,  and  which  the  doclrines  of  pneumatics  enable  us  to 
anfwer.  If  the  fixed  air  be  emitted  in  fubftance  from  the 
lungs,  it  does  not  appear  how  a renewal  of  the  air  into  which 
it  is  emitted  is  ncceffary : for  this  does  not  hinder  the  fubfe- 
quent  etniffion  ; and  the  bulk  of  the  air  would  be  increafed  by 
breathing  in  it,  viz.  by  the  bulk  of  all  the  fixed  air  emitted  ; 
but,  on  the  contrary,  it  is  a little  diminifhed.  We  muft  there- 
fore adopt  the  other  opinion;  and  the  difeoveries  in  modern 
chemiftry  enable  us  to  give  a pretty  accurate  account  of  the 
whole  procefs.  Fixed  air  is  acknowledged  to  be  a compound, 
of  which  one  ingredient  is  found  to  conititute  about  of  the 
whole  atmofpheric  fluid  : we  mean  vital  air  or  the  oxygen  of 
Lavoifier.  When  this  is  combined  with  phlogifton,  according 
to  the  dotlrine  of  Staid,  or  with  charcoal,  according  to  Lavoi- 
fier, the  refult  is  fixed  air  or  carbonic  acid.  The  change  there- 
fore which  breathing  makes  on  the  air  is  the  folution  of  this 
matter  by  vital  air  ; and  the  ufe  of  air  in  breathing  is  the  car- 
rying off  this  poxious  principle  in  the  way  of  folution.  When 
therefore  the  air  is  already  fo  far  faturated  as  not  to  diflolve  this 
fubftance  as  fait  as  it  is  flcrcted,  or  muft  be  fecreted  in  the 
lungs,  the  animal  fuffers  the  pain  of  fuffocation,  or  is  other- 
wife  mortally  affedled.  Suffocation  is  not  the  only  confc- 
quence  ; for  we  can  remain  fora  number  of  feconds  without 
breathing,  and  then  we  begin  to  feel  the  true  pain  of  fuffoca- 
fion  : but  thofe  who  have  been  inftantaneoufly  itruck  down  by 
an  infpiration  of  fixed  air,  and  afterwards  recovered  to  life, 
complained  of  no  fuch  pain,  and  feemed  to  have  fuffered  chiefly 
ky  a nervous  affection.  It  is  faid  (but  we  will  not  vouch  for 
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the  truth  of  it),  that  a perfon  may  fafely  take  a full  infpiration 
of  fixed  air,  if  the  paflages  of  the  nofc  be  flint  ; and  that  un- 
lefs  thefe  nerves  be  ftimulated  by  the  fixed  air,  it  is  not  inftan- 
taneoufly mortal.  But  thefe  are  queftions  out  of  our  prefent 
line  of  inquiry.  They  are  queftions  of  phyfiology,  and  are 
treated  of  in  other  places  of  this  work.  See  Anatomy  and 
Physiology  ; fee  alfo  Lungs  and  Respiration.  Our  bufinefs 
is  to  explain  in  what  manner  the  preflure  and  elafticity  of  the 
air,  combined  with  the  ltrudlure  and  mechanifm  of  the  body, 
operate  in  producing  this  neceflary  fecretion  and  removal  of 
the  matter  difeharged  from  the  lungs  in  the  adl  of  breathing. 

It  is  well  afeertained,  that  the  fecretion  is  made  from  the 
mafs  of  blood  during  its  paflage  through  the  lungs.  The  blood 
delivered  into  the  lungs  is  of  a dark  blackifh  colour,  and  it  is 
there  changed  into  a florid  red.  In  the  lungs  it  is  expofed  to 
the  aftion  of  the  air  in  a prodigioufly  extended  furface  : for 
the  lungs  contift  of  an  inconceivaole  number  of  fmall  veflels  or 
bladders,  communicating  with  each  other  and  with  the  wind- 
pipe. Thefe  are  rilled  with  air  in  every  infpiration.  Thefe 
veflels  are  everywhere  in  contact  with  minute  blood-veflels. 
The  blood  does  not  in  toto  come  into  immediate  contact  with 
the  air ; and  it  would  feem  that  it  is  only  the  thin  ferous  part 
of  it  which  is  afted  on  by  the  air  at  the  mouths  of  the  veflels 
or  pores,  where  it  (lands  by  capillary  attraction.  Dr.  Prieflley 
found,  that  venous  blood  inclofed  in  thin  bladders  and  other 
membranes  was  rendered  florid  by  keeping  the  bladders  in  con- 
tadl  with  abundance  of  pure  vital  air.  We  know  alfo,  that 
breath  is  moilt  or  damp,  and  muft  have  acquired  this  moifture 
in  the  lungs.  It  is  immaterial  whether  this  fecretion  of  water 
or  lymph  (as  the  anatomifts  call  it)  be  furnifhed  by  mere  exu- 
dation through  Ample  pores,  or  by  a vafcular  and  organic  le- 
cretion ; in  either  cafe,  fome  ingredient  of  the  blood  comes  in 
contail  with^air  in  the  lungs,  and  there  unites  with  it.  This 
is  further  confirmed,  by  obferving  that  all  breathing  animals 
are  warmer  than  the  furrounding  medium,  and  that  by  every 
procefs  in  which  fixed  air  is  formed  from  vital  air  heat  is  pro- 
duced. Hence  this  folution  in  air  of  fomething  from  the  blood 
has  been  alligned  by  many  as  the  fource  of  animal  heat.  We 
touch  on  thefe  things  in  a very  tranfitory  way  in  this  place, 
only  in  order  to  prove  that,  for  the  fupport  of  animal  life,  there 
muft  be  a very  extenfive  application  of  air  to  the  blood,  and 
that  this  is  made  in  the  lungs. 

The  queftion  before  us  in  this  place  is.  How  is  this  brought 
about  by  the  weight  and  elafticity  of  the  air?  This  is  done  in 
two  ways  ; by  the  aClion  of  the  mufcles  of  the  ribs,  and  by  the 
aftion  of  the  diaphragm  and  other  mulbles  of  the  abdomen. 
The  thorax  or  cheft  is  a great  cavity  completely  filled  by  the 
lungs.  The  fides  of  this  cavity  are  formed  by  the  ribs.  Thefe 
are  crooked  or  arched,  and  each  is  moveable  round  its  two  ends, 
one  of  them  being  inl'erted  into  the  vertebrae  of  the  back,  and 
the  other  into  the  fternuin  or  breall-bone.  The  rib  turns  in  a 
manner  refembling  the  handle  of  a drawer.  The  infpedtion  of 
fig.  59.  pi.  IX.  will  illuftrate  this  matter  a little.  Suppofe  the 
curves  ace,  bkf,  c'l  g,  &c.  to  reprefent  the  ribs  moveable 
round  the  extremities.  Each  fucceeding  rib  is  more  bent  than 
the  one  above  it,  and  this  curvature  is  both  in  the  vertical  and 
horizontal  direction.  Suppofe  each  fo  broad  as  to  proje£t  a 
little  over  its  inferior  like  the  tiles  of  a roof.  It  is  evident, 
that  if  we  take  the  lower  one  by  its  middle,  and  draw  it  out  a 
little,  moving  it  round  the  line  np,  it  will  bring  out  the  next 
dmh  along  with  it.  Alfo,  becaule  the  diftancc  of  the  middle 
point  0 from  the  axis  of  motion  v p^  is  greater  than  the  diftance 
of  m from  the  axis  d b,  and  becaule  0 will  therefore  deferibe  4. 
portion  of  a larger  circle  than  does,  the  rib  nop  will  Hide  up 
a little  under  the  rib  d m h,  or  the  rib  dm  h will  overlap  n 0 p a 
little  more  than  before;  the  diftance  0 m will  therefore  be  di- 
minifhed.  The  fame  muft  happen  to  all  the  fuperiur  rihst; 
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but  the  change  of  diftance  will  be  lefs  and  lefs  as  we  go  up- 
wards. Now,  inllead  of  this  great  breadth  of  the  rib3  over- 
lapping each  other,  fuppofe  each  inferior  rib  connefted  with 
the  one  above  it  by  threads  or  fibres  fufceptible  of  contraftion 
at  the  will  of  man.  The  articulations  e,  a,  of  the  firft  or  up- 
per rib  with  the  fpine  and  fternum  are  fo  broad  and  firm,  that 
this  rib  can  have  little  or  no  motion  round  the  line  a e ; this  rib 
therefore  is  as  a fixture  for  the  ends  of  all  the  contrafling  fibres : 
therefore,  whenever  the  fibres  which  conneft  the  fecond  rib 
with  the  firft  rib  contraft,  the  fccond  muft  rife  a little,  and  alfo 
go  outward,  and  will  carry  the  lower  ribs  along  with  it ; the 
third  rib  will  rife  (bill  further  by  the  contraftion  of  the  mufcles 
which  conned!  it  with  the  fecond,  and  fo  on  : and  thus  the 
whole  ribs  are  raifed  and  thrown  outward  (and  alittle  forward, 
becaufe  the  articulation  of  each  with  the  fpine  is  confiderably 
higher  than  that  with  the  fternum),  and  the  capacity  of  the 
thorax  is  enlarged  by  the  contraftion  of  its  mufcular  covering. 
The  direftion  of  the  mufcular  fibres  is  very  oblique  to  the  di- 
rection of  the  circular  motion  which  it  produces ; from  which 
circumftance  it  follows,  that  a very  minute  contraction  of  the 
mufcles  produces  all  the  motion  which  is  neceflary.  This  in- 
deed is  not  great ; the  whole  motion  of  the  lowed  ribs  is  lefs 
than  an  inch  in  the  mod  violent  infpiration,  and  the  whole  con- 
traction of  the  mufcles  of  the  12  ribs  does  not  exceed  live  eighth 
part  of  an  inch,  even  fuppofmg  the  intercoltal  mufcles  at  right 
angles  to  the  ribs  ; and  being  oblique,  the  contraction  is  (till 
lefs.  It  would  feem,  that  the  intenfity  of  the  contraCtive  power 
of  a mufcular  fibre  is  eafily  obtained,  but  that  the  fpace  through 
which  it  can  be  exerted  is  very  limited  ; for  in  molt  cafes  na- 
ture places  the  mufcles  in  fituations  of  great  mechanical  difad- 
vantage  in  this  refpeCt,  in  order  to  procure  other  conveniences. 

But  this  is  not  the  whole  effeft  of  the  contraction  of  the  in- 
tercoftal  mufcles  : fince  the  compound  aftion  of  the  two  fets 
of  mufcles,  which  crofs  each  other  from  rib  to  rib  like  the  letter 
X,  is  nearly  at  right  angles  to  the  rib,  but  is  oblique  to  its 
plane,  it  tends  to  pufli  the  ribs  clofer  on  their  articulations,  and 
thus  to  prefs  out  the  two  pillars  on  which  they  are  articulated. 
Thus,  fuppofing  a f (fig.  60.)  to  reprefent  the  feCtion  of  one 
of  the  vertebrae  of  the  fpine,  and  c cl  a feCtion  of  the  fternum, 
and  a l>c,f  e cl,  two  oppofite  ribs,  with  a lax  thread  ce  connect- 
ing them.  If  this  thread  be  pulled  upwards  by  the  middle  g 
till  it  be  tight,  it  will  tend  to  pull  the  points  l and  e nearer  to 
each  other,  and  to  prefs  the  vertebra  a f and  the  fternum  c cl 
outwards.  The  fpine  being  the  chief  pillar  of  the  body,  may  be 
coofidered  as  immoveable  in  the  prefent  inttance.  The  fternum 
is  fufficiently  fufceptible  of  motion  for  the  prefent  purpofe.  It 
remains  almoft  fixed  at  top  at  its  articulation  with  the  firft  rib, 
but  it  gradually  yields  below  ; and  thus  the  capacity  of  the  tho- 
rax is  enlarged  in  this  direction  alfo.  The  whole  enlargement 
of  the  diameters  of  the  thorax  during  infpiration  is  very  final!, 
not  exceeding  the  fiftieth  part  of  an  inch  in  ordinary  cafes. 
This  is  eafily  calculated.  Its  quiefeent  capacity  is  about  two 
cubic  feet,  and  we  never  draw  in  more  than  15  inches.  Two 
fpheres,  one  of  which  holds  2 cubic  feet  and  the  other  2 feet 
and  15  inches,  will  not  differ  in  diameter  above  the  fiftieth  part 
of  an  inch. 

The  other  method  of  enlarging  the  capacity  of  the  thorax  is 
very  different.  It  is  feparated  from  the  abdomen  by  a ftrong 
mufcular  partition  called  the  r’iafhragm,  which  is  attached  to 
firm  parts  all  around.  In  its  quiefeent  or  relaxed  ftate  it  is 
confiderably  convex  upwards,  that  is,  towards  the  thorax,  ri- 
fing  up  into  its  cavity  like  the  bottom  of  an  ordinary  quart 
bottle,  only  not  fo  regular  in  its  fhape.  Many  of  its  fibres 
tend  from  its  middle  to  the  circumference,  where  they  are  in- 
ferted  into  firm  parts  of  the  body.  Now  fuppofe  thefe  fibres  to 
contraft.  This  muft  draw  down  its  middle,  or  make  it  flat- 
ter  than  before,  and  thus  enlarge  the  capacity  of  the  thorax. 


Phyfiologills  are  not  well  agreed  as  to  the  fhare  which  each 
of  thefe  adtions  has  in  the  operation  of  enlarging  the  thorax. 
Many  refufe  all  fhare  of  it  to  the  intercoftal  mufcles,  and  fay 
that  it  is  performed  by  the  diaphragm  alone.  But  the  fact  is, 
that  the  ribs  are  really  obferved  to  rife  even  while  the  perfon  is 
afleep  ; and  this  cannot  poffibly  be  produced  by  the  diaphragm, 
as  thefe  anatomifts  affert.  Such  an  opinion  fhows  either  igno- 
rance or  negleft  of  the  laws  of  pneumatics.  If  the  capacity  of 
the  thorax  were  enlarged  only  by  drawing  down  the  diaphragm, 
the  preffure  of  the  air  would  comprefs  the  ribs,  and  make  them 
defeend.'  And  the  fimple  laws  of  mechanics  make  it  as  evideut 
as  any  propolition  in  geometry,  that  the  contradlion  of  the  in- 
tercoftal mufcles  mujl  produce  an  elevation  of  the  ribs  and  en- 
largement of  the  thorax ; and  it  is  one  of  the  molt  beautiful 
contrivances  of  nature.  It  depends  much  on  the  will  of  the 
animal  what  fhare  each  of  thefe  adtions  fhall  have.  In  general, 
the  greateft  part  is  done  by  the  diaphragm  ; and  any  perfon 
can  breathe  in  fuch  a manner  that  his  ribs  fhall  remain  motion- 
lefs  ; and,  on  the  contrary,  he  can  breathe  almoft  entirely  by 
railing  his  cheft.  In  the  firfl  method  of  breathing  the  belly 
rifes  during  infpiration,  becaufe  the  contradlion  of  the  dia- 
phragm compreffes  the  upper  part  of  the  bowels,  and  therefore 
fqueezes  them  outwards  ; fo  that  an  ignorant  perfon  would  be 
apt  to  think  that  the  breathing  was  performed  by  the  belly, 
and  that  the  belly  is  inflated  with  the  air.  The  ftrait  lacing  of 
the  women  impedes  the  motion  of  the  ribs,  and  changes  the 
natural  habit  of  breathing,  or  brings  on  an  unnatural  habit. 
When  the  mind  is  deprefi’ed,  it  is  obferved  that  the  breathing 
is  more  performed  by  the  mufcles  of  the  thorax  ; and  a deep 
figh  is  always  made  in  this  way. 

Thefe  obfervations  on  the  manner  in  which  the  capacity  of 
the  cheft  can  be  enlarged,  were  necellary,  before  we  can  ac- 
quire a juft  notion  of  the  way  in  which  the  mechanical  pro- 
perties of  air  operate  in  applying  it  to  the  mafs  of  blood  during 
its  paffage  through  the  lungs.  Suppofe  the  thorax  quite  empty, 
and  communicating  with  the  external  air  by  means  of  the  tra- 
chea or  wind-pipe,  it  would  then  refemble  a pair  of  bellows. 
Railing  the  boards  correfponds  to  the  railing  of  the  ribs;  and  we 
might  imitate  the  aftion  of  the  diaphragm  by  forcibly  pulling 
outwards  the  folded  leather  which  unites  them.  Thus  their 
capacity  is  enlarged,  and  the  air  rufhes  in  at  the  nozzle  by  its 
weight  in  the  fame  manner  as  water  would  do.  The  thorax 
differs  from  bellows  only  in  this  refpeft,  that  it  is  filled  by  the 
lungs,  which  is  a vaft  collection  of  little  bladders,  like  the  holes 
in  a piece  of  fermented  bread,  all  communicating  with  the  tra- 
chea, and  many  of  them  with  each  other.  When  the  cheft  is 
enlarged,  the  air  rulhes  into  them  all  in  the  fame  manner  as  into 
the  tingle  cavity  of  an  empty  thorax.  It  cannot  be  faid  with 
propriety -that  they  are  inflated:  all  that  is  done  is  the  al- 
lowing the  air  to  come  in.  At  the  fame  time,  as  their  mem- 
braneous covering  muft  have  fome  thicknefs,  however  fmall, 
and  fome  elafticity,  it  is  not  unlikely  that,  when  comprcffed  by 
expiration,  they  tend  a little  to  recover  their  former  fhape,  and 
thus  aid  the  voluntary  aftion  of  the  mufcles.  It  is  in  this 
manner  that  a fmall  bladder  of  caoutchouc  fwells  again  after 
compreflion,  and  fills  itfelf  with  air  or  water.  But  this  cannot 
happen  except  in  the  moft  minute  veficles  : thofc  of  fenfible 
bulk  have  not  elafticity  enough  for  this  purpofe.  The  lungs  of 
birds,  however,  have  fome  very  large  bladders,  which  have  a very 
confiderable  elafticity,  and  recover  their  fhape  and  fize  with 
great  force  after  compreflion,  and  thus  fill  themfelves  with  air. 
The  refpiration  of  thefe  animals  is  confiderably  different  from 
that  of  land  animals,  and  thCir  mufcles  aft  chiefly  in  expiration. 
This  will  be  explained  by  and  by  as  a curious  variety  in  the 
pneumatic  inftrument. 

This  account  of  the  manner  in  which  the  lungs  are  filled  with 
air  does  not  fetal  agreeable  to  the  notions  we  entertain  of  it. 
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\Ve  feem  to  fuck  in  the  air;  but  although  it  be  true  that  we 
ad,  and  exert  force,  in  order  to  get  air  into  our  lungs,  it  is  not 
bv  our  adion,  but  by  external  preflure,  that  it  does  come  in. 
If  we  apply  our  mouth  to  the  top  of  a bottle  filled  with  water, 
we  find  that  no  draught,  as  we  call  it,  of  our  chefl  will  fuck 
in  any  of  the  water;  but  it  we  fuck  in  the  very  fame  manner 
at  the  end  of  a pipe  immerfed  in  water,  it  follows  immediately. 
Our  intereft  in  the  thing  makes  us  conned  in  imagination  our 
own  adion  with  the  effed,  without  thinking  on  the  many  Heps 
which  may  intervene  in  the  train  of  natural  operations  ; and  we 
confider  the  adion  as  the  immediate  caufe  of  the  air’s  reception 
into  the  lungs.  It  is  as  if  we  opened  the  door,  and  took  in 
bv  the  hand  a perfon  who  was  really  puflied  in  by  the  crowd 
without.  If  an  inoifion  be  made  into  the  fide  of  the  thorax, 
fo  that  the  air  can  get  in  by  that  way,  when  the  animal  ads 
in  the  lifual  manner,  the  air  will  really  come  in  by  this  hole, 
and  fill  the  fpace  between  the  lungs  and  thorax  ; but  no  air  is 
fucked  into  the  lungs  by  this  procefs,  and  the  animal  is  as  com- 
pletely fuffoeated,  as  if  the  wind-pipe  were  fliut  up.  And,  on 
the  other  hand,  if  a hole  be  made  into  the  lungs  without  com- 
municating with  the  thorax,  the  animal  will  breathe  through 
th  is  hole,  though  the  windpipe  be  Hopped.  This  is  fuccefs- 
fully  performed  in  cafes  of  patients  whofe  trachea  is  (hut  up  by 
accident  or  by  inflammation  ; only  it  is  neceflary  that  this  per- 
foration be  made  into  a part  of  the  lungs  where  it  may  meet 
with  fome  of  the  great  pulmonaiy  paffages;  for  if  made  into 
fome  remote  part  of  a lobe,  the  air  cannot  find  its  way  into 
the  relt  of  the  lungs  through  fuch  narrow  paffages,  obflruded 
too  by  blood,  &c. 

We  have  now  explained,  on  pneumatical  principles,  the  pro- 
cefs of  infpiration.  The  expiration  is  chiefly  performed  by  the 
natural  tone  of  the  parts.  In  the  ad  of  infpiration  the  ribs 
•were  railed  and  drawn  outwards  in  oppofition  to  the  elaflicity 
of  the  folids  themfelves  ; for  although  the  ribs  are  articu'ated 
at  their  extremities,  the  articulations  are  by  no  means  fuch  as 
to  give  a free  and  eafy  motion  like  the  joints  of  the  limbs.  This 
is  particularly  the  cafe  in  the  articulations  with  the  fternum, 
•which  are  by  no  means  fitted  for  motion.  It  would  feem  that 
the  motion  really  produced  here  is  chiefly  by  the  yielding  of 
the  cartilaginous  parts  and  the  bending  of  the  rib  ; when  there- 
fore, the  mufcles  which  produced  this  effed  are  allowed  to  relax, 
the  ribs  again  collapfe.  Perhaps  this  is  affifted  a little  by  the 
adion  of  the  long  mufcles  which  come  down  acrois  the  ribs 
without  being  inferted  into- them.  Thefe  may  draw  them  to- 
gether a little,  as  we  comprefs  a loofe  bundle  by  a firing. 

In  like  manner,  when  the  diaphragm  was  drawn  down,  it 
comprefled  the  abdomen  in  oppofition  to  the  elaflicity  of  all 
the  vilcera  contained  in  it,  and  to  the  elaflicity  and  tone  of  the 
teguments  and  mufcles  which  furround  it.  When  therefore  the 
diaphragm  is  relaxed,  thefe  parts  pufh  it  up  again  into  its  na- 
tural fltuation,  and  in  doing  this  expel  the  air  from  the  lungs. 

If  this  be  a juft  account  of  the  matter,  expiration  fliould  be 
performed  without  any  effort.  This  accordingly  is  t lie  cafe. 
We  feel  that,  after  having  made  an  ordinary  eafy  infpiration, 
it  requires  the  continuance  of  the  effort  to  keep  the  thorax  in 
* this  enlarged  ftate,  and  that  all  that  is  neceflary  for  expiration 
is  to  ceafe  to  ad.  No  perfon  feels  any  difficulty  in  emptying 
the  lungs ; but  weak  people  often  feel  a difficulty  of  infpiration, 
and  compare  it  to  the  feeling  of  a weight  on  their  breaft  ; and 
expiration  is  the  laft  motion  of  the  thorax  in  a dying  perfon. 

But  nature  has  alfo  given  us  a mechanifm  by  which  we  can 
expire,  namely,  the  abdominal  mufcles;  and  when  we  have 
nnifhed  au  ordinary  and  eafy  expiration,  we  can  ftill  expel  a con- 
fiderable  bulk  of  air  (nearly  halt  of  the  contents  of  the  lunge) 
by  contrading  the  abdominal  mufcles.  Thefe,  by  comprefling 
the  body,  force  up  its  moveable  contents  againll  the  diaphragm, 
and  caufe  it  to  rife  further  into  the  thorax,  ading  in  the  fame 
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manner  as  when  we  expel  the  faeces  per  atrnm.  When  a perfon 
breaths  out  as  much  air  as  he  can  in  this  manner,  he  may  ob- 
ferve  that  his  ribs  do  not  collapfe  during  the  whole  operation. 

There  feems  then  to  be  a certain  natural  unconil rained  ftace 
of  the  veficles  of  the  lungs,  and  a certain  quantity  of  air 
necefTa’-y  for  keeping  them  of  this  fize.  It  is  probable  that 
this  flate  of  the  lungs  gives  the  freeft  motion  to  the  blood. 
Were  they  more  comprefled,  the  blood-veflels  would  be  com- 
prefled  by  the  adjoining  veficles;  were  they  more  lax,  the  vef- 
fels  would  be  more  crooked,  and  by  this  means  obflruded. 
The  frequent  infpirations  gradually  change  this  air  by  mixing 
frefh  air  wit  h it,  and  at  every  expiration  carrying  off  fome  of  it. 
In  catarrhs  and  inflammations,  efpecially  when  attended  with 
fuppuration,  the  fmall  paffages  into  the  remote  veffels  are  ob- 
flruded,  and  thus  the  renewal  of  air  in  them  will  be  prevented. 
The  painful  feeling  which  this  occafions  caufes  us  to  expel  the 
air  with  violence,  (hutting  the  windpipe,  till  we  have  exerted 
llrongly  with  the  abdominal  mufcles,  and  made  a ftrong  com- 
preffion  on  the  lower  part  of  the  thorax.  We  then  open  the 
paflage  fuddenly,  and  expel  the  air  and  obftruding  matter  by 
violent  coughing. 

We  have  faid,  that  birds  exhibit  a curious  variety  in  thepro- 
cefs  of  breathing.  The  mufcles  of  their  wings  being  fo  very 
great,  required  a very  extenfive  infertion,  and  this  is  one  ufe  of 
the  great  breaft  bone.  Another  ufe  of  it  is,  to  form  a firm 
partition  to  hinder  the  adion  of  thefe  mufcles  from  compreffing 
the  thorax  in  the  ad  of  flying  : therefore  the  form  of  their  cheffc 
does  not  admit  of  alternate  enlargement  and  contradion  to  that 
degree  as  in  land  animals.  Moreover,  the  mufcles  of  their  ab- 
domen are  alfo  very  fmall  ; and  it  would  feem  that  they  are  not 
fufficient  for  producing  the  compreffion  on  the  bowels  which 
is  neceflary  for  carrying  cn  the  procefs  of  concodion  and  di- 
geftion.  Inftead  of  aiding  the  lungs  they  receive  help  from 
them. 

In  an  oftrich,  the  lungs  confift  of  a flefhy  part  A,  A (pi.  1 1. 
fig.  61.),  compofed  of  veficles  like  thofe  of  land-animals,  and, 
like  theirs,  ferving  to  expofe  the  blood  fo  the  adion  of  the  air. 
Befides  thefe,  they  have  on  each  fide  four  large  bags  B,  C,  D,  E, 
each  of  which  has  an  orifice  G communicating  with  the  trachea ; 
but  the  fccond,  C,  has  alfo  an  orifice  H,  by  which  it  commu- 
nicates with  another  bag  F fituated  below  the  reft  in  the  ab- 
domen. Now,  when  the  lungs  are  comprefled  by  the  adion 
of  the  diaphragm,  the  air  in  C is  partly  expelled  by  the  trachea 
through  the  orifice  G,  and  partly  driven  through  the  orifice 
H into  the  bag  F,  which  is  then  allowed  to  receive  it  ; becaufe 
the  fame  adion  which  comprefles  the  lungs  enlarges  the  abdo- 
men. When  the  thorax  is  enlarged,  the  bag  G is  partly  fup- 
plied  with  frefh  air  through  the  trachea,  and  partly  from  the 
bag  F.  As  the  lungs  of  other  animals  referable  a common 
bellows,  the  lungs  of  birds  rt'femble  the  fmith’s  bellows  with  a 
partition  ; and  anatomifts  have  difeovered  paffages  from  this 
part  of  the  lungs  into  their  hollow  bones  and  quills.  We 
do  not  know  all  the  ufes  of  this  contrivance ; and  only  can  ob- 
ferve,  that  this  alternate  adion  muft  affilt  the  mufcles  of  the 
abdomen  in  promoting  the  motion  of  the  food  along  the  ali- 
mentary canal,  &c.  We  can  diftindly  obferve  in  birds  that 
their  belly  dilates  when  the  chefl  collapfcs,  and  •viee  verfa,  con- 
trary to  what  we  fee  in  the  land  animals.  Another  ufe  of  this 
double  paflage  may  be  to  produce  a circulation  of  air  in  the 
lungs,  by  .which  a compcnfation  is  made  for  the  (mailer  furfuce 
of  adion  on  the  blood  : for  the  number  of  fmall  veficles,  of  equal 
capacity  with  thefe  large  bags,  gives  a much  more  extenfive 
fuiface. 

If  we  try  to  raife  mercury  in  a pipe  by  the  adion  of  the  chefl 
alone,  we  cannot 'raife  it  above  two  or  three  inches  ; and  the  at- 
tempt is  both  painful  and  hazardous.  It  is  painful  chiefly  in 
the  breaft,  and  it  provokes  coughing.  Probably  the  fluids  ooze 
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through  the  pores  of  the  veficles  by  the  preflure  of  the  furround- 
ing parts. 

On  the  other  hand  we  can  by  expiration  fupport  mercury 
about  five  or  fix  inches  high  : fyut  this  alfo  is  very  painful,  and 
apt  to  produce  extravafation  of  blood.  This  feems  to  be  done 
entirely  by  the  abdominal  mufcles. 

The  operation  properly  termed  sucking  is  totally  different 
from  breathing,  and  refemhles  exceedingly  the  aftion  of  a com- 
mon pump.  Suppofe  a pipe  held  in  the  mou'th,  and  its  lower 
■end  immerfed  in  water.  We  fill  ’the  mouth  with  the  tongue, 
bringing  it  forward,  and  applying  it  clofely  to  the  teeth  and  to 
the  palate;  we  then  draw  it  back,  or  bend  it  downwards  (behind) 
from. the, palate,  thus  leaving  a void.  The  preffure  of  the  air  on 
the  cheeks  immediately  deprefl'es  them,  and  applies  them  clofe 
to  the  gums  and  teeth  ; and  its  preffure  on  the  water  in  the 
velfel  caufes  it  to  rife  through  the  pipe  into  the  empty  part  of 
the  mouth,  which  it  quickly  fills.  We  then  pufh  forward  the 
tip  of  the  tongue,  below  the  water,  to  the  teeth,  and  apply  it  to 
them  ail  round,  the  water  being  above  the  tongue,  which  is 
kept  much  dcpreffed.  We  then  apply  the  tongue  to  the  palate 
beginning  at  the  tip,  and  gradually  going  backward  in  this  ap- 
plication. By  this  means  the  water  is  gradually  forced  back- 
ward by  an  operation  fimilar  to  that  of  the  gullet  in  fwallowing. 

1 his  is  done  by  contradVmg  the  gullet  above  and  relaxing  it 
below,  juft  as  we  would  empty  a gut  of  its  contents  by  drawing 
our  clofgd  hand  along  it.  By  this  operation  the  mouth  is  again 
completely  occupied  by  the  tongue,  and  we  are  ready  for  repeat- 
ing the  operation.  Thus  the  mouth  and  tongue  refemble  the 
barrel  and  pifton  of  a pump  ; and  the  application  of  the  tip  of 
the  tongue  to  the  teeth  performs  the  office  of  the  valve  at  the 
bottom  of  the  barrel,  preventing  the  return  of  the  water  into 
the  pipe.  Although  ufual,  it  is  not  abfolutely  neceffary,  to 
withdraw  the  tip  of  the  tongue,  making  a void  before  the  tongue. 
Sucking  may  be  performed  by  merely  feparating  the  tongue 
.gradually  from  the  palate,  beginning  at  the  root.  If  we  with- 
draw the  tip  of  the  tongue  a very  minute  quantity,  the  water 
gets  in  and  flows  back  above  the  tongue. 

The  atlion  of  the  tongue  in  this  operation  is  very  powerful  ; 
fome  perfons  can  raile  mercury  25  inches  : but  this  ftrong  ex- 
ertion is  very  fatiguing,  and  thefoft  parts  are  prodigioufly  lwell- 
ed  by  it.  It  caufes  the  blood  to  ooze  plentifully  through  the 
pores  of  the  tongue,  fauces,  and  palate,  in  the  fame  manner  as 
if  a cupping-glals  and  fyringe  were  applied  to  them  ; and, 
when  the  inftde  of  the  mouth  is  excoriated  or  tender,  as  is  fre- 
quent with  infants,  even  a very  moderate  exertion  of  this  kind 
is  accompanied  with  extravafation  of  blood.  When  children 
fuck  the  nurfes  breaft,  the  milk  follows  their  exertion  by  the 
preflure  of  the  air  on  the  breaft;  and  a weak  child,  or  one  that 
withholds  its  exertions  on  account  of  pain  from  the  above  men- 
tioned caufe,  may  be  affifted  by  a gentle  preffure  of  the  hand  on 
the  breaft  : the  infant  pupil  of  nature,  without  any  knowledge 
of  pneumatics,  frequently  helps  itfelf  by  preffing  its  face  to  the 
yielding  breaft. 

In  the  whole  of  this  operation  the  breathing  is  performed 
through  the  noftrils  ; and  it  is  a prodigious  diftrefs  to  an  in- 
fant when  this  paflage  is  obftrufted  by  mucus.  We  beg  to  be 
forgiven  for  obferving  by  the  way,  that  this  obftruftion  may  be 
almoft  certainly  removed  for  a little  while,  by  rubbing  the  child’s 
nofe  with  any  liquid  of  quick  evaporation,  or  even  with  water. 

The  operation  in  drinking  is  not  very  diffcreni  from  that  in 
fucking  : we  have  indeed  little  occafion  here  to  fuck,  but  we 
muft  do  it  a little.  Dogs  and  fome  other  animals  cannot 
drink,  but  only  lap  the  water  into  their  mouths  with  their  tongue, 
and  then  fwallow  it.  The  gallinaceous  birds  feem  to  drink  very 
imperfeiflly  ; they  feem  merely  to  dip  their  head  into  the  water 
up  to  their  eyes  till  their  mouth  is  filled  with  water,  and  then 
holding  up  the  head,  it  gets  into  the  gullet  by  its  weight,  and 
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is  then  fwallowed.  The  elephant  drinks  in  a very  complicated 
manner  ; he  dips  his  trunk  into  the  water,  and  fills  it  by  mak- 
ing a void  in  his  mouth  : this  he  does  in  the  contrary  way  to 
man.  After  having  deprefled  his  tongue,  he  begins  the  appli- 
cation of  it  to  the  palate  at  the  root,  and  by  extending  the  appli- 
cation forward,  he  expels  the  air  by  the  mouth  which  came  into 
it  from  the  trunk.  The  procefs  here  is  not  very  unlike  that  of 
the  condenfing  fyringe  without  a pifton  valve,  deferibed  in 
n°  58,  in  which  the  external  air  (correfponding  here  to  the  air 
in  the  trunk)  enters  by  the  hole  F in  the  fide,  and  is  expelled 
through  the  hole  in  the  end  of  the  barrel  ; by  this  operation 
the  trunk  is  filled  with  water  : then  he  lifts  his  trunk  out 
of  the  water,  and  bringing  it  to  "his  mouth,  pours  the  con- 
tents into  it,  and  fwallows  it.  On  confidering  this  ope- 
ration, it  appears  that,  by  the  fame  procels  by  which  the  air 
of  the  trunk  is  taken  into  the  mouth,  the  water  could  alfo  be 
taken  in,  to  be  afterwards  fwallowed  ; but  we  do  not  find, 
upon  inquiry,  that  this  is  done  by  the  elephant  ; we  have  al- 
ways oblerved  him  to  drink  in  the  manner  now  deferibed.  In 
either  way  it  is  a double  operation,  and  cannot  be  carried  on 
any  way  but  by  alternately  fucking  and  fwallov-ing,  and  while 
one  operation  is  going  on  the  other  is  interrupted ; whereas  man 
can  do  both  at  the  fame  time.  Naturefeems  to  delight  in  ex- 
hibiting to  rational  obfervers  her  inexhauftible  variety  of  re- 
fource  ; for  many  infedls,  which  drink  with  a trunk,  drink 
without  interruption:  yet  we  do  not  call  in  queftion  the  truth 
of  the  aphoritm,  Natura  maxime Jimplex  etfemper  fill  confova, 
nor  doubt  but  that,  if  the  whole  of  her  purpole  were  feen,  we 
ftiould  find  that  her  procefs  is  the  fimpleft  polfible  ; for  Nature, 
or  Nature’s  God,  is  wife  above  our  wifeft  thoughts,  and  fimpli- 
city  is  certainly  the  choice  of  wildom  : but  alas  ! it  is  generally 
but  a fmall  and  the  raoft  obvious  part  of  her  purpofe  that  we 
can  obferve  or  appreciate.  We  feldom  fee  this  fimplicity  of 
nature  ftated  to  us,  except  by  fome  fyftem-maker,  who  has 
found  a principle  which  fomehow  tallies  with  a confiderable 
variety  of  phenomena,  and  then  cries  out,  Frujlra  Jit  per  plum 
quod,  Jieri  pot  ejl  per  pauciora. 

There  is  an  operation  fimilar  to  that  of  the  elephant,  which 
many  rind  a great  difficulty  in  acquiring,  viz.  keeping  up  a 
continued  blafttoith  a blow-pipe.  We  would  defire  our  chemical 
reader  to  attend  minutely  to  the  gradual  aiftion  of  his  tongue  in 
fucking,  and  he  will  find  it  fuch  as  we  have  deferibed.  Let  him 
attend  particularly  to  the  way  in  which  the  tip  of  the  tongue 
performs  the  office  of  a valve,  preventing  the  return  of  the 
water  into  the  pipe  : the  fame  polition  of  the  tongue  would 
hinder  air  from  coming  into  the  mouth.  Next  let  him  obferve, 
that  in  fwallowing  what  water  he  has  now  got  lodged  above  his 
tongue,  he  continues  the  tip  of  the  tongue  applied  to  the  teeth  ; 
now  let  him  ffiut  his  mouth,  keeping  his  lips  firm  together,  the 
tip  of  the  tongue  at  the  teeth,  and  the  whole  tongue  forcibly 
kept  at  a diftance  from  the  palate  ; bring  up  the  tongue  to  the 
palate,  and  allow  the  tip  to  feparate  a little  from  the  teeth  ; 
this  will  expel  the  air  into  the  fpace  between  the  fauces  and 
cheeks,  and  will  blow  up  the  cheeks  a little;  then  a£fing  with 
the  tip  of  the  tongue  as  a valve,  hinder  this  air  from  getting 
back,  and  depreffing  the  tongue  again,  more  air  (from  the 
noftrils)  will  get  into  the  mouth,  which  may  be  expelled  into 
the  fpace  without  the  teeth  as  before,  and  the  cheeks  will  be 
more  inflated  : continue  this  operation,  and  the  lips  will  no 
longer  be  able  to  retain  it,  and  it  will  ooze  through  as  long  as 
the  operation  is  continued.  When  this  has  become  familiar  and 
eafy,  take  the  blow-pipe,  and  there  will  be  no  difficulty  in  main- 
taining a blaft  as  uniform  as  a Irnith’s  bellows,  breathing  all 
the  while  through  the  noftrils.  The  only  difficulty  is  the  hold- 
ing the  pipe  : this  fatigues  the  lips  ; but  it  may  be  removed  by 
giving  the  pipe  a convenient  (hape,  a pretty  Hat  oval,  and  wrap- 
ping it  round  with  leather  or  thread. 
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Another  phenomenon  depending  on  the  principles  already 
cftabftlhed,  is  the  land  and  lea-breeze  in  the  warm  countries. 

\Ve  have  Teen  that  air  expands  exceedingly  by  heat  ; there- 
fore heated  air,  being  lighter  than  an  equal  bulk  of  cold  air, 
mud  rife  in  it.  If  we  lay  a hot  Hone  in  the  funlhine  in  a room, 
we  lhall  obferve  the  fhadow  of  the  Hone  furrounded  with  a flut- 
tering ffiadow  of  different  degrees  of  brightnefs,  and  that  this 
flutter  rifes  rapidly  in  a column  above  the  flone.  If  we  hold 
an  extinguifhed  candle  near  the  flone,  we  (hall  fee  the  fmoke 
move  towards  the  flone,  and  then  a.fcend  up  from  it.  Now, 
fuppofe  an  ifland  receiving  the  firft  rays  of  the  fun  in  a per- 
fectly calm  morning  •,  the  ground  will  foon  be  warmed,  and 
will  warm  the  contiguous  air.  If  the  ifland  be  mountainous, 
this  effect  will  be  more  remarkable  ; becaufe  the  inclined  fides 
of  the  hills  •will  receive  the  light  more  direftly  ; the  midland  air 
will  therefore  be  molt  warmed  : the  heated  air  will  rife,  and 
tljat  in  the  middle  will  rife  fafteft;  and  thus  a current  of  air 
upwards  will  begin,  which  muft  be  fupplied  by  air  coming  in 
from  all  Tides,  to  be  heated  and  to  rife  in  its  turn  ; and  thus 
the  morning  fca-breeze  is  produced,  and  continues  all  day.  This 
current  will  frequency  be  reverfed  during  the  night,  by  the  air 
cooling  and  gliding  down  the  fides  of  the  hills,  and  we  (hall 
have  the  land  breeze. 

It  is  owing  to  the  fame  caufe  that  we  have  a circulation  of  air 
in  mines  which  have  the  mouthsof  their  {hafts  of  unequal  heights. 
The  temperature  underground  is  pretty  conftant  through  the 
whole  year,  while  that  of  the  atmofphere  is  extremely  variable. 
Now,  fuppofe  a mine  having  a long  horizontal  drift,  communi- 
cating between  two  pits  or  fhafts,  and  that  one  of  thefe  fliafts 
terminates  in  a valley,  while  the  other  opens  on  the  brow  of  a 
hill  perhaps  loofeet  higher.  Let  us  further  fuppofe  it  fummer, 
and  the  air  heated  to  65°,  while  the  temperature  of  the  earth 
is  but  450  ; this  laft  will  be  alfo  the  temperature  of  the  air  in 
the  fliafts  and  the  drift.  Now,  fince  air  expands  nearly  24 
parts  in  icooo  by  one  degree  of  heat,  we  fhall  have  an  odds  of 
preflure  at  the  bottom  of  the  two  fhafts  equal  to  nearly  the  20th 
part  of  the  weight  of  a column  of  air  100  feet  high  (100  feet 
being  fuppofed  the  difference  of  the  heights  of  the  fhafts).  This 
will  be  about  fix  ounces  on  every  fquare  foot  of  the  leftion  of  the 
fliaft.  If  this  preflure  could  be  continued,  it  would  produce  a 
prodigious  current  of  air  down  the  long  fliaft,  along  the  drift, 
and  up  the  fliort  fliaft.  The  weight  of  the  air  ailing  through 
ico  feet  would  communicate  to  it  the  velocity  of  80  feet  per 
fecond  : divide  this  by  that  is,  by  4,  5,  and  we  lhall  have 

18  feel  per  fecond  for  the  velocity  : this  is  the  velocity  of  what 
is  called  a brifk  gale.  This  preflure  would  he  continued,  if  the 
warm  air  which  enters  the  long  fliaft  were  cooled  and  condenfed 
: as  faft  as  it  comes  in  ; but  this  is  not  the  cafe.  It  is  however 
voted  and  condenled,  and  a current  is  produced  fufficient  to 
make  an  abundant  circulation  of  air  along  the  whole  pafl'age  ; 
and  care  is  taken  to  dilpofe  the  fliafts  and  conduit  the  pafl'ages 
in  fuch  a manner  that  no  part  of  the  mine  is  out  of  the  circle. 
When  any  new  lateral  dritt  is  made,  the  renewal  of  air  at  its 
extremity  becomes  more  imperfect  as  it  advances  5 and  when  it 
is  carried  a certain  length,  the  air  flagnates  and  becomes  futfo- 
I eating,  till  either  a communication  can  be  made  with  the  refl  of 
the  mine,  or  a {haft  be  made  at  the  end  of  this  drift. 

As  this  current  depends  entirely  011  the  difference  of  tempe- 
' rature  between  the  air  below  and  that  above,  it  muAceafe  when 
this  difference  ceafes.  Accordingly,  in  the  fpring  and  autumn, 
the  miners  complain  much  of  flagnation  ; but  in  fummer  they 
never  want  a current  from  the  deep  pits  to  the  fhallow,  nor  in 
the  winter  a current  from  the  {hallow  pits  to  the  deep  ones.  It 
frequently  happens  alfo,  that  in  mineral  countries  the  chemical 
changes  whicfoarc  going  on  in  different  parts  of  the  earth  make 
differences  of  temperature  fuflicicnt  to  produce  a fcnfible  current, 

it  is  eafy  to  fee  that  the  lame  caufes  mult  produce  a current 
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down  our  chimneys  in  fummer.  The  chimney  is  colder  than 
the  fummer  air,  and  muft  therefore  condenfe  it,  and  it  will  come 
down  and  run  out  at  the  doors  and  windows. 

And  this  naturally  leads  us  to  confider  a very  important 
effe£t  of  the  expanfion  and  confequent  afeent  of  air  by  heat, 
namely  the  drawing  (as  it  is  called)  of  chimneys.  The  air 
which  has  contributed  to  the  burning  of  fuel  muft  be  intenfely 
heated,  and  will  rife  in  the  atmofphere.  This  will  alfo  be  the 
cafe  with  much  of  the  furrounding  air  which  has  come  very  near 
the  fire,  although  not  in  contact  with  it.  If  this  heated  air  be 
made  to  rife  in  a pipe, 'it  will  be  kept  together,  and  therefore 
will  not  foon  cool  and  collapfe : thus  we  lhall  obtain  a long 
column  of  light  air,  which  will  rife  with  a force  fo  ranch  the 
greater  as  the  column  is  longer  or  more  heated.  Therefore  the 
taller  we  make  the  chimney,  or  the  hotter  we  make  the  fire, 
the  more  rapid  will  be  the  current,  or  the  draught  or  tuition, 
as  it  is  injudicioufly  called,  will  be  fo  much  the  greater.  The 
afcenflonal  force  is  the  difference  between  the  weight  of  the 
column  of  heated  air  in  the  funnel  and  a column  of  the  fur- 
rounding atmofphere  of  equal  height.  We  increafethe  draught, 
therefore,  by  increafing  the  perpendicular  height  of  the  chimn  y. 
Its  length  in  a horizontal  direition  gives  no  increafe,  but,  on 
the  contrary,  diminifties  the  draught  by  cooling  the  air  before  it 
gets  into  the  effeitive  part  of  the  funnel.  We  increafe  the  draught 
alfo  by  obliging  all  the  air  which  enters  the  chimney  to  come 
very  near  the  fuel  ; therefore  a low  mantle-piece  will  produce 
this  effect  alfo  filling 'up  all  the  fpaces  on  each  fide  of' the 
the  grate.  When  much  air  gets  in  above  the  fire,  by  having  a 
lofty  mantle-piece,  the  general  mafs  of  air  in  the  chimney  cannot 
be  much  heated.  Hence  it  muft  happen  that  the  greateft 
draught  will  be  produced  by  bringing  down  the  mantle-piece  tQ 
the  very  fuel  ; but  this  converts  a fire-place  into  a furnace,  and 
by  thus  fending  the  whole  air  through  the  fuel,  caufes  it  to  burn 
with  great  rapidity,  producing  a prodigious  heat  5 and  this  pro- 
ducing an  increafe  of  afcenflonal  force,  the  current  becomes 
furiouily  rapid,  and  the  heat  and  confumption  of  fuel  immenfe. 
If  the  fire-place  be  a cube  of  a foot  and  a half,  and  the 
front  elofed  by  a door,  fo  that  all  the  air  mutt  enter  through  the 
bottom  of  the  grate,  a chimney  15  or  20  feet  high,  and  fuf- 
ficiently wide  to  give  paflage  to  all  the  expanded  air  which  can 
pafs  through  the  fire,  will  produce  a current  which  will  roar 
like  thunder,  and  a heat  lufficient  to  run  the  whole  infide  into  a 
lump  of  glafs. 

All  that  is  necelfary,  however,  in  a chamber  fire-place,  is  a 
current  fufficiently  great  for  carrying  up  the  fmoke  and  vitiated 
air  of  the  fuel.  And  as  we  want  alfo  the  enlivening  flutter 
and  light  of  the  fire,  we  give  the  chimney-piece  both  a much 
greater  height  and  width  than  what  is  merely  necelTary  for  car- 
rying up  the  fmoke,  only  wifliing  to  have  the  current  fufficiently 
determinate  and  fteady  for  counteracting  any  oceafional  tendency 
which  it  may  fometimes  have  to  come  into  the  room.  By  al- 
lowing a greater  quantity  of  air  to  get  into  the  chimney,  heated 
only  to  a moderate  degree,  we  produce  a more  rapid  renewal  of 
the  air  of  the  room  : did  we  oblige  it  to  come  fo  much  nearer 
the  fire  as  to  produce  the  fame  renewal  of  the  air  in  conlequence 
of  a more  rapid  current,  we  fliould  produce  an  inconvenient 
heat.  But  in  this  country,  where  pit-coal  is  in  general  1b  very 
cheap,  we  carry  this  indulgence  to  an  extreme  j or  rather  we 
have  not  fiudied  how  to  get  all  the  defired  advantages  with  eco- 
nomy. A much  lmaller  renewal  of  air  than  we  commonly 
produce  is  abundantly  wholefome  and  plealant,  and  we  may 
have  all  the  plealure  of  the  light  and  flame  of  the  fuel  at  much 
lefs  expenle,  by  contraiting  greatly  the  paliage  into  the  vent. 
The  belt  way  of  doing  this  is  by  contraiting  the  brick-work  on 
each  fide  behind  the  mantle-piece,  and  reducing  it  to  a narrow 
parallelogram,  havingthe  back  ofthevent  foroneofits  longfides. 
Make  an  iron-plate  to  lit  this  hole,  of  the  fame  length,  but 
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broader,  fo  that  it  may  lie  (loping,  its  lower  edge  being  in  con- 
tact with  the  foretide  of  the  hole,  and  its  upper  edge  leaning  on 
the  back  of  the  vent.  In  this  pofition  it  (huts  the  hole  entirely. 
Now  let  the  plate  have  a hinge  along  the  front  or  lower  edge, 
and  fold  up  like  the  lid  of  a cheft.  We  (hall  thus  be  able  to 
enlarge  the  pafiage  at  pleafurei  In  a fire-place  fit  fora  Room  of 
24  feet  by  x8,  if  this  plate  may  be  about  r8  inches  long  from 
fide  to  fide,  and  folded  back  within  an  inch  or  an  inch  and  a half 
of  the  wall,  this  will  allow  pafiage  for  as  much  air  as  will  keep 
up  a very  cheerful  fire  ; and  by  raifing  or  lowering  this  Regis- 
tkk,  the  fire  may  be  made  to  burn  more  or  lefs  rapidly.  A 
free  pafiage  of  half  an  inch  will  be  l'ufficient  in  weather  that  is 
not  immoderately  cold.  The  principle  on  which  this  conftruc- 
iion  produces  its  effect  is,  that  the  air  which  is  in  the  front  of 
the.  fire,  and  much  warmed  by  it,  is  not  allowed  to  get  into  the 
chimney,  where  it  would  be  immediately  hurried  up  the  vent, 
but  rifes  up  to  the  ceiling  and  is  dift'ufed  over  the  whole  room. 
This  double  motion  of  the  air  may  be  diftinCtly  obferved  by 
opening'a  little  of  the  door  and  holding  a candle  in  the  way. 
If  the  candle  be  held  near  the  floor,  the  flame  will  be  blown  in- 
to the  room;  but  if  held  near  the  top  of  the  door,  the  flame 
will  be  blown  outward. 

But  the  molt  perfect  method  of  warming  an  apartment  in 
thefe  temperate  climates,  where  we  can  indulge  in  the  cheerful- 
nefs  and  fweet  air  produced  by  an  open  fire,  is  what  we  call  a 
ftove-grate,  and  our  neighbours  on  the  continent  call  a chapelle, 
from  its  refemblance  to  the  chapels  or  oratories  in  the  great 
churches. 

In  the  great  chimney-piece,  which,  in  this  cafe,  maybe  made 
even  larger  than  ordinary,  is  fet  a fmaller  one  ’ fitted  up  in  the 
fame  (tile  of  ornament,  but  of  a fize  no  greater  than  is  futficient 
for  holding  the  fuel.  The  fides  and  back  of  it  are  made  of  iron 
(ca(t  iron  is  preferable  to  hammered  iron,  becaufe  it  does  not 
fo  readily  calcine),  and  are  kept  at  a final  1 diflance  from  the 
fides  and  back  of  the  main  chimney-piece,  and  are  Continued 
down  to  the  earth,  fo  that  the  a(h-pit  is  alfo  feparated.  The 
pipe  or  chimney  of  the  ftove-grate  is  carried  up  behind  the  or- 
naments of  the  mantle-piece  till  it  rifes  above  the  mantle-piece 
of  the  main  chimney-piece,  and  is  fitted  with  a regifter  or 
damper-plate  turning  round  a tranfverfe  axis.  The  belt  form 
of  this  regifter  is  that  which  we  have  recommended  for  an  or- 
dinary fire  place;  having  its  axis  or  joint  clofe  at  the  front ; fo 
that  when  it  is  opened  or  turned  up,  the  burnt  air  and  fmoke 
ftriking  it  obliquely,  are  directed  with  certainty  into  the  vent, 
without  any  rifk  of  reverberating  and  coming  out  into  the  room. 
All  the  reft  of  the  vent  is  (hut  up  by  iron  plates  or  brick-work 
out  of  fight. 

The  effect  of  this  conftruftion  is  very  obvious.  The  fuel, 
being  in  immediate  contact  with  the  back  and  fides  of  the  grate, 
heat  them  to  a great  degree,  and  they  heat  the  air  contiguous  to 
them.  This  heated  air  cannot  get  up  the  vent,  becaufe  the  paf- 
fages  above  thefe  fpaces  are  (hut  up.  It  therefore  comes  out 
into  the  room  ; fome  of  it  goes  into  the  real  fire  place  and  it 
is  carried  up  the  vent,  and  the  reft  riles  to  the  ceiling  and  isdif- 
fufed  over  the  room.  > 

It  is  furprifing  to  a perfon  who  does  not  confider  it  with 
fkill  how  powerfully  this  grate  warms  a room.  Lefs  than  one 
fourth  of  the  fuel  confumed  in  an  ordinary  fire-place  is  fulfi- 
cient;  and  this  with  the  fame  cheerful  blazing  hearth  and  falu- 
tary  renewal  of  air.  It  even  requires  attention  to  keep  the 
room  cool  enough.  The  heat  communicated  to  thofe  parts  in 
contaft  with  the  fuel  is  needlefsly  great ; and  it  will  beacon- 
fiderable  improvement  to  line  this  part  with  very  thick  plates 
of  caft  iron,  or  with  tiles  made  of  fire-clay  which  will  not  crack 
with  the  heat.  Thefe,  being  very  bad  condmSlors,  will  make 
the  heat,  ultimately  communicated  to  the  air,  very  moderate. 
If,  with  all  thefe  precautions,  the  heat  ftiould  be  found  too 
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great,  it  may  be  brought  under  perfeft  management  by  open- 
ing pallages  into  the  vent  from  the  lateral  (paces.  Thefe  may 
be  valves  or  trap  doors  moved  by  rods  concealed  behind  the 
ornaments. 

Thus  we  have  a fire-place  under  the  moft  complete  regula- 
tion, where  we  can  always  have  a cheerful  fire  without  being  for 
a quarter  of  an  hour  incommoded  by  the  heat ; and  we  can  as 
quickly  raife  our  fire,  when  too  low,  by  hanging  a plate  of 
iron  on  the  front,  which  (hall  reach  as  low  as  the  grate.  This 
in  five  minutes  will  blow  up  the  fire  into  a glow  ; and  the  pl.ite 
may  bp  Cent  out  of  the  room,  or  fet  behind  the  ftove-grate  out 
of  fight. 

The  propriety  of  inclofing  the  afh-pit  is  not  fo  obvious  ; but 
if  this  be  not  done,  the  light  allies,  hot  finding  a ready  pafiage 
up  the  chimney,  will  come  out  into  the  room  along  with  the 
heated  air. 

We  do  not  confider  in  this  place  the  various  extraneous  cir- 
cumflances  which  impede  the  current  of  air  in  our  chimneys 
and  produce  fmoky  houfes:  thefe  will  be  treated  of,  and  the 
methods  of  removing  or  remedying  them,  under  the  article 
Smoke.  We  confider  at  prefent  only  the  theory  of  this  motion 
in  general,  and  the  modifications  of  its  operation  arifing  from 
the  various  purpofes  to  which  it  may  be  applied. 

Under  this  head  we  fhall  next  give  a general  account  and 
defeription  of  the  method  of  warming  apartments  by  ftoves. 
A Stove  in  general  is  a fire-place  (hut  up  on  all  fides,  having 
only  a pafiage  for  admitting  the  air  to  fupport  the  fire,  and  a 
tube  for  carrying  off  the  vitiated  air  and  fmoke ; and  the  air  of 
the  room  is  warmed  by  coming  into  contadft  with  the  outfide  of 
the  ftove  and  flue.  The  general  principle  of  conftruCtion, 
therefore,  is  very  Ample.  The  air  muft  be  made  to  come  into 
as  clofe  conta£f  as  poffible  with  the  fire,  or  even  to  pafs  through 
it,  and  this  in  fuch  quantities  as  juft  to  confume  a quantity  of 
fuel  futficient  for  producing  the  heat  required  ; and  the  ftove 
muft  be  fo  conftru&ed,  that  both  the  burning  fuel  and  the  air 
which  has  been  heated  by  it  (hall  be  applied  to  as  extenfive  a 
furface  as  poflible  of  furnace,  all  in  contact  with  the  air  of  the 
room  ; and  the  heated  air  within  the  ftove  muft  not  be  allowed 
to  get  into  the  funnel  which  is  to  carry  it  off  till  it  is  too  much 
cooled  to  produce  any  confiderable  heat  on  the  outfide  of  the 
ftove.  \ 

In  this  temperate  climate  no  great  ingenuity  is  neceffary  for 
warming  an  ordinary  apartment  ; and  ftoves  are  made  rather 
to  pleale  the  eye  as  furniture  than  as  economical  fu-bftitutes  for 
an  open  fire  of  equal  calorific  power.  But  our  neighbours  on 
the  continent,  and  efpecially  towards  the  north,  where  the  cold 
,of  winter  is  iritenfe  and  fuel  very  dear,  have  beftowed  much  at- 
tention on  their  confirmation,  and  have  combined  ingenious 
economy  with  every  elegance  of  form.  Nothing  can  be  hand- 
fomer  than  the  ftoves  of  Fayencerie  that  are  to  befeen  in  French 
Flanders,  or  the  Ruffian  ftoves  at  St.  Petcrfburgh,  f.nifiied  in 
flucco.  Our  readers  will  not,  therefore,  be  difpleafed  with  a de- 
feription of  them.  In  this  place,  however,  we  (hall  only  con- 
fider a ftove  in  general  as  a fubjeCt  of  pneumatical  dilcuffion, 
and  we  refer  our  readers  to  the  article  Stove  for  an  account  of 
them  as  articles  of  domeftic  accommodation. 

The  general  form,  therefore,  of  a ftove,  and  of  which  all 
others  are  only  modifications  adapted  to  circumftances  of  utility 
or  taftc,  is  as  follows  : 

MIKL  (fig.  62.)  is  a quadrangular  box  of  any  fize  in  the 
directions  JVll  IK.  The  infide  width  from  front  to  back  is 
pretty  conftant,  never  lei's  than  ten  inches,  and  rarely  extending 
to  20  ; the  included  fpace  is  divided  by  a great  many  partitions. 
The  lowed  chamber  AB  is  (he  receptacle  for  the  fuel,  which 
lies  on  the  bottom  of  the  ftove  without  any  grates,  this  fire- 
place has  a door  AO  turning  on  hinges,' and  in  this  door  is  a 
very  fmall  wicket  P : the  roof  of  the  fire-place  extends  to  with- 
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In  a very  few  inches  of  the  further  end,  leaving  a narrow  paf- 
fage  B for  the  flame.  The  next  partition  c C is  about  eight 
inches  higher,  and  reaches  al mod  to  the  other  end,  leaving  a 
narrow  paflagefor  the  flame  at  C.  The  partitions  are  repeated 
above,  at  the  diftance  of  eight  inches,  leaving  paflages  at  the 
ends,  alternately  ailpofed  as  in  the  figure;  the  laft  of  them  H 
communicates  with  the  room  vent.  This  communication  may 
be  regulated  by  a plate  of  iron,  which  can  be  Aid  acrofs  it  by 
means  of  a rod  or  handle  which  comes  through  the  fide.  The 
more  ufual  way  of  (hutting  up  this  paiTage  is  by  a fort  of  pan 
or  bowl  of  earthen  ware,  which  is  whelmed  over  it  with  its 
brim  refting  in  fand  contained  in  a groove  formed  all  round 
the  hole.  This  damper  is  introduced  by  a door  in  the  front, 
which  is  then  (hut.  The  whole  is  fet  on  low  pillars,  fo  that  its 
bottom  may  be  a few  inches  from  the  floor  of  the  room  : it  is 
ufually  placed  in  a corner,  and  the  apartments  are  fo  difpofed 
that  their  chimneys  can  he  joined  in  flacks  as  with  us. 

Some  ltraw  or  wood  (havings  are  firft  burnt  on  the  hearth  at 
its  further  end.  This  warms  the  air  in  the  ftove,  and  creates  a 
determined  current.  The  fuel  is  then  laid  on  the  hearth  clofe 
by  the  door,  and  pretty  much  piled  up.  It  is  now  kindled; 
and  the  current  being  already  directed  to  the  vent,  there  is  no 
danger  of  any  fmoke  coming  out  into  the  room.  Effedhially  to 
prevent  this,  the  door  is  Ihut,  and  the  wicket  P opened.  The 
air  fupplied  by  this,  being  directed  to  the  middle  or  bottom  of 
the  fuel,  quickly  kindles  it,  and  the  operation  goes  on. 

The  aim  of  this  conftrnftion  is  very  obvious.  The  flame 
and  heated  air  are  retained  as  long  as  poflible  within  the  body 
of  the  flove  by  means  of  the  long  paflages ; and  the  narrow- 
nefs  of  thefe  paflages  obliges  the  flame  to  come  in  contact  with 
every  particle  of  foot,  fo  as  to  confume  it  completely,  and  thus 
convert  the  whole  combuftible  matter  of  the  fuel  into  heat. 
For  want  of  this,  a very  confiderable  portion  of  our  fuel  is 
wafted  by  our  open  fires,  even  under  the  very  belt  manage- 
ment : the  foot  which  flicks  to  our  vents  is  very  inflammable, 
and  a pound  weight  of  it  will  give  as  much  if  not  more  heat 
than  a pound  of  coal.  And  what  flicks  to  our  vents  is  very  in- 
confiderable  in  comparifon  with  what  efcapes  at  the  chimney 
top.  In  fires  of  green  wood,  peat,  and  fome  kinds  of  pit-coai, 
nearly  \ of  the  fuel  is  lofl  in  this  way  ; but  in  thefe  ftoves 
there  is  hardly  ever  any  mark  of  foot  to  be  feen  ; and  even  this 
fmall  quantity  is  produced  only  after  lighting  the  fires.  The 
volatile  inflammable  matters  are  expelled  from  parts  much 
heated  indeed,  but  not  fo  hot  as  to  burn;  and  fome  of  it  charred 
or  half-burnt  cannot  be  any  further  confumed,  being  enveloped 
in  flame  and  air  already  vitiated  and  unfit  for  combuftion.  But 
when  the  flove  is  well  heated,  and  the  current  brifk,  no  part  of 
the  foot  efcapes  the  action  of  the  air. 

The  hot  air  retained  in  this  manner  in  the  body  of  the  ftove 
is  applied  to  its  fides  in  a very  extended  furface.  To  increale 
this  ftiil  more,  the  flove  Is  made  narrower  from  front  to  back 
in  its  upper  part ; a certain  breadth  is  neceffary  below,  that 
there  may  be  room  for  fuel.  If  this  breadth  were  preferved  all 
the  way  up,  much  heat  would  be  lofl,  becaule  the  heat  com- 
municated to  the  partitions  of  the  ftove  does  no  good.  By 
diminifhing  their  breadth,  the  proportion  of  ufeful  furface  is  in- 
created.  The  whole  body  of  the  ftove  may  be  confidered  as  a 
long  pipe  folded  up,  and  its  efleft  would  be  the  greateft  poffi- 
fcle  if  it  really  were  (o  ; that  is,  if  each  partition  c C,  d D,  &rc. 
were  fplit  into  two,  and  a free  pnlfage  allowed  between  them 
for  the  air  of  the  room.  Something  like  this  will  be  obferved 
afterwards  in  feme  German  ftoves. 

It  is  with  the  fame  view  of  making  an  extenfive  application 
of  a hot  furface  to  the  air,  that  the  ftove  is  not  built  in  the 
wall,  nor  even  in  contaft  with  it,  nor  with  the  floor  : for  by 
its  detached  fituation,  the  air  in  contadl  with  the  back,  and 
with  the  bottom  (where  it  is  hotteft),  is  warmed,  and  centri' 


butes  at  leaft  one  half  of  the  whole  effeA  ; for  the  great  heat 
of  the  bottom  makes  its  effedt  on  the  air  of  the  room  at  lcalt 
equal  to  that  of  the  two  ends.  Sometimes  a ftove  makes  part 
of  the  wall  between  two  fmall  rooms,  and  is  found  fufli- 
cient. 

It  mull  be  remarked,  on  the  whole,  that  the  effedft  of  a ftove 
depends  much  on  keeping  in  the  room  the  air  already  heated 
by  it.  This  is  fo  remarkably  the  cafe,  that  a fmall  open  fire 
in  the  fame  room  will  be  fo  far  from  increafing  its  heat,  that  it 
will  greatly  diminifh  it:  it  will  even  draw  the  warm  air  from  a 
fuite  of  adjoining  apartments.  This  is  diftinblly  obferved  in 
the  houfes  of  the  Engiifh  merchants  in  St.  Peterfburgh  : their 
habits  of  life  in  Britain  make  them  uneafy  without  an  open 
fire  in  their  fitting  rooms;  and  this  obliges  them  to  heat  all 
their  ftoves  twice  a day,  and  their  houfes  are  cooler  than  thofe 
of  the  Ruffians  who  heat  them  only  once.  In  many  German 
houfes,  efpecially  of  the  lower  clafs,  the  fire-place  of  the  ftove 
does  not  open  into  the  room,  but  into  the  yard  or  a lobby, 
where  all  the  fires  are  lighted  and  tended;  by  this  means  "is 
avoided  the  expenfe  of  warm  air  which  mull  have  been  carried  off 
by  the  ftove  : but  it  is  evident,  that  this  muft  be  very  unpleafant, 
and  cannot  be  wholefome.  We  muft  breathe  the  fame  quantity 
of  ftagnant  air  loaded  with  all  the  vapours  and  exhalations 
which  muft  be  produced  in  every  inhabited  place.  Going  into 
one  of  thefe  hoiiles  from  the  open  air,  is  like  putting  one’s  head 
into  a ftew-pan  or  under  a pie-cruft,  and  quickly  naufeates  us 
who  are  accuftomed  to  freffi  air  and  cleanlinefs.  In  thefe  coun- 
tries it  is  a matter  almoft  of  neceffity  to  fumigate  the  rooms 
with  frankincenfe  and  other  gums  burnt.  The  center  in  an- 
cient worfhip  was  in  all  probability  an  utenfil  introduced  by 
neceffity  for  fweetening  or  rendering  tolerable  the  air  of  a 
crouded  place  : and  it  is  a conftant  pra&ice  in  the  Ruffian 
houfes  for  a fervant  to  go  round  the  room  after  dinner,  waving 
a center  with  fome  gums  burning  on  bits  of  charcoal. 

The  account  now  given  of  ftoves  for  heating  room3,  and  of 
the  circumftances  which  muft  be  attended  to  in  their  conftruc- 
tion,  will  equally  apply  to  hot  walls  in  gardening,  whether 
within  or  without  doors.  The  only  new  circumftance  which 
this  employment  of  a flue  introduces,  is  the  attention  which 
muft  be  paid  to  the  equability  of  the  heat,  and  the  gradation 
which  muft  be  obferved  in  different  parts  of  the  building.  The 
heat  in  the  flue  gradually  diminifhes  as  it  recedes  from  the  fire-  * 
place,  becaufe  it  is  continually  giving  out  heat  to  the  flue.  It 
muft  therefore  be  fo  conduced  through  the  building  by  frequent 
returns,  that  in  every  part  there  may  be  a mixture  of  warmer 
and  cooler  branches  of  the  flue,  and  the  final  chimney  fliould  ' 
be  clofe  by  the  fire-place.  It  would,  however,  be  improper  to 
run  the  flue  from  the  end  of  the  floor  up  to  the  ceiling,  where 
the  fecond  horizontal  pipe  would  be  placed,  and  then  return  it 
downward  again  and  make  the  third  horizontal  flue  adjoining 
to  the  firft,  &c.  This  would  make  the  middle  of  the  wall  the 
coldeft.  If  it  be  the  flue  of  a green-houle,  this  would  be  highly 
improper,  becaufe  the  upper  part  of  the  wall  can  be  very  little 
employed  ; and  in  this  cafe  it  is  better  to  allow  the  flue  to  pro- 
ceed gradually  up  the  wall  in  its  different  returns,  by  which  the 
theloweft  part  would  be  the  warmeff,  and  the  heated  air  will 
afeend  among  the  pots  and  plants;  but  in  u hot  wall  where  the 
trees  are  to  receive  heat  by  contact,  fome  approximation  to  the 
above  method  may  be  ufeful. 

In  the  hypocfiufta  and  fudaria  of  the  Greeks  and  Romans,, 
the  flue  was  conduced  chiefly  under  the  floors. 

Malt-kilns  are  a fpecies  of  ftove  which  merit  our  attention. 
Many  attempts  have  been  made  to  improve  them  on  the 
principles  of  flue  ftoves  ; but  they  have  been  unfuccefsful, 
becaule  heat  is  not  what  is  chiefly  wanted  in  malting:  it  is 
a copious  current  of  very  dry  air  to  carry  oft'  the  moifture. 

We  muft  refer  the  examination  of  this  fubjedt  alio  to  the  art i- 


PNEUMATICS. 


284 

cle  Stove,  and  proceed  to  confider  the  current  of  heated  air  in 
the  chief  varieties  of  furnaces. 

All  that  is  to  be  attended  to  in  the  different  kinds  of  melting 
furnaces  is,  that  the  current  of  air  be  fufficiently  rapid,  and  that 
it  be  applied  in  as  extenfive  a furface  as  poflible  to  the  fubftance 
to  be  melted.  The  more  rapid  the  current  it  is  the  hotter,  be- 
caufe  it  is  confumirig  more  fuel;  and  therefore  its  effect  in- 
creafes  in  a higher  proportion  than  its  rapidity.  It  is  doubly 
effectual  if  twice  as  hot ; and  if  it  then  be  twice  as  rapid,  there 
is  twice  the  quantity  of  doubly  hot  air  applied  to  the  fubjeft  ; 
it  would  therefore  be  four  times  more  powerful.  This  is  pro- 
cured by  raifing  the  chimney  of  the  furnace  to  a greater  height. 
The  clofe  application  of  it  to  the  fubjeft  can  hardly  be  laid 
down  in  general  terms,  becaufe  it  depends  on  the  precife  cir- 
cumtlances  of  each  cale. 

In  reverberatory  furnaces,  fuch  as  refining  furnaces  for  gold, 
filver,  and  copper,  the  flame  is  made  to  play  oyer  the  furface  of 
the  melted  metal.  This  is  produced  entirely  by  the  form  of 
the  furnace,  by  making  the  arch  of  the  furnace  as  low  as  the 
circumftances  of  the  manipulation  will  allow  (See  Furnace). 
Experience  has  pointed  out  in  general  the  chief  circumftances 
of  their-conftruftion,  viz.  that  the  fuel  fhould  be  at  one  end  on 
a grate,  through  which  the  air  enters  to  maintain  the  fire  ; and 
that  the  metal  fhould  be  placed  on  a level  floor  between  the  fuel 
and  the  tall  chimney  which  produces  the  current.  But  there  is 
no  kind  of  furnace  more  variable  in  its  effeft,  and  almoft  every 
place  has  afmall  peculiarity  of  conftruftion,  on  which  its  pre- 
eminence is  refted.  This  has  occafioned  many  whimfical  va- 
rieties in  their  form.  This  uncertainty  leems  to  depend  much 
on  a circumftance  rather  foreign  to  ourprefent  purpofe  ; but  as 
we  do  not  obferve  it  taken  notice  of  by  mineralogical  writers,  we 
beg  leave  to  mention  it  here.  It  is  not  heat  alone  that  is  wanted 
in  the  refining  of  filver  by  lead,  for  inftance  : We  mult  make 
a continual  application  to  its  furface  of  air,  which  has  not  con- 
tributed to  the  combuftion  of  the  fuel.  Any  quantity  of  the 
hotteft  air,  already  fiiturated  with  the  fuel,  may  play  on  the 
furface  of  the  metal  for  ever,  and  keep  it  in  the  ftate  of  moft 
perfect  fufion,  but  without  refining  it  . in  the  lead.  Now,  in 
the  ordinary  confirmation  of  a furnace,  this  is  much  the  cafe. 
If  the  whole  air  has  come  in  by  the  grate,  and  palled  through 
the  middle  of  the  fuel,  it  can  hardly  be  otherwife  than  nearly 
l'aturated  with  it  ; and  if  air  be  alfo  admitted  by  the  door 
(which  is  generally  done  or  fomething  equivalent),  the  pure  air 
lies  above  the  vitiated  air,  and  during  the  paflage  along  the  ho- 
rizontal part  of  the  furnace,  and  along  the  furface  of  the  metal, 
it  ftill  keeps  above  it,  at  leaft  there  is  nothing  to  promote  their 
mixture.  Thus  the  metal  does  not  come  into  contaft  with  air 
fit  to  aft  on  the  bafe  metal  and  calcine  it,  and  the  operation  of 
refining  goes  on  llowly.  Trifling  circumftances  in  the  form  of 
the  arch  or  canal  may  tend  to  promote  the  jumbling  of  the 
airs  together,  and  thus  render  the  operation  more  expeditious  ; 
2nd  as  thefe  are  but  ill  underftood,  or  perhaps  this  circumftance 
not  attended  to,  no  wonder  that  we  fee  thefe  confidered  as  (p 
many  noftrums  of  great  importance.  It  were  therefore  worth 
while  to  try  the  dteft  of  changes  in  the  form  of  the  roof  di- 
refted  to  this  very  circumftance.  Perhaps  fome  little  promi- 
nence down  from  the  arch  of  the  reverberatory  would  have  this, 
effeft,  by  fuddenly  throwing  the  current  into  confufion.  If  the 
additional  length  of  paflage  do  not  cool  the  air  too  much,  we 
fhould  think  that  if  there  were  interpofed  between  the  fuel 
and  the  refining  floor  a paflage  twifted  like  acork-fcrew,  mak- 
ing juft  half  a turn,  it  would  be  mofteft'eftual : for  we  imagine, 
that  the  two  airs,  keeping  each  to  their  refpeftive  tides  of  the 
paflage,  would  by  this  means  be  turned  upfide  down,  and  that 
the  pure  ftratum  would  now  be  in  conlaft  with  the  metal,  and 
the  vitiated  air  would  be  above  it. 

The  glafshoufe  furnace  exhibits  the  chief  variety  in  the  ma- 


nagement of  the  current  of  heated  air.  In  this  it  is  r.eceiVaryv 
that  the  hole  at  which  the  workman  dips  his  pipe  into  the  pot 
ftiall  be  as  hot  as  any  part  of  the  furnace.  This  could  never 
be  the  cafe  if  the  furnace  had  a chimney  fituated  in  a part 
above  the  dipping-hole;  for  in  this  cafe  cold  air  would  imme- 
diately rufh  in  at  the  hole,  play  over  the  furface  of  the  pot,  and 
go  up  the  chimney.  To  prevent  this  the  hole  itfelf  is  made 
the  chimney ; but  as  this  would  be  too  fhort,  and  would  pro- 
duce very  little  current  and  very  little  heat,  the  whole  furnace 
is  fet  under  a tall  dome.  Thus  the  heated  air  from  the  real 
furnace  is  confined  in  this  dome,  and  conftituteba  high  column 
of  very  light  air,  which  will  therefore  rile  with  great  force  up 
the  dome,  and  efcape  at  the  top.  The  dome  is  therefore  the 
chimney,  and  will  produce  a draught  or  current  proportioned 
to  its  height.  Some  are  raifed  above  a hundred  feet.  When 
all  the  doors  of  this  houfe  are  (hut,  and  thus  no  fupply  given 
except  through  the  fire,  the  current  and  heat  become  prodigious. 
This,  however,  cannot  be  done,  becaufe  the  workmen  are  in 
this  chimney,  and  mull  have  refpirable  air.  But  notwitbftand- 
ing  this  fupply  by  the  houfe-doors,  the  draught  of  the  real  fur- 
nace is  vaftly  increafed  by  the  dome,  and  a heat  produced  fuf- 
ficient  for  the  work,  and  which  could  not  have  been  produced 
without  the  dome. 

This  has  been  applied  with  great  ingenuity  and  effeft  to  a 
furnace  for  melting  iron  from  the  ore,  and  an  iron  finery,  both 
without  a blaft.  Thecommon  blaft  iron  furnace  is  well  known. 
It  is  a tall  cone  with  the  apex  undermoft.  The  ore  and  fluxes 
are  thrown  into  this  cone  mixed  intimately  with  the  fuel  till  it 
is  full,  and  the  blaft  of  moft  powerful  bellows  is  directed  into 
the  bottom  of  this  cone  through  a hole  in  the  fide.  The  air 
is  thrown  in  with  fuch  force,  that  it  makes  its  way  through  the 
mafs  of  matter,  kindles  the  fuel  in  its  paflage,  and  fluxes  the 
materials,  which  then  drop  down  into  a receptacle  below  the 
blaft-hole,  and  thus  the  paflage  for  the  air  is  kept  unobftrufted. 
It  was  thought  impolfible  to  produce  or  maintain  this  current 
without  bellows;  but  Mr.  Cotterel,  an  ingenious  founder,  tried 
the  effeft  of  a tall  dome  placed  over  the  mouth  of  the  furnace, 
and  though  it  was  not  half  the  height  of  many  glafshoufe  domes 
it  had  the  defired  effeft.  Confiderable  difficulties,  however,  oc- 
curred; and  he  had  not  furmounted  them  all  when  he  left  the 
neighbourhood  of  Edinburgh,  nor  have  we  heard  that  he  has 
yet  brought  the  invention  to  perfeftion.  It  is  extremely  dif- 
ficult to  place  the  holes  below,  at  which  the  air  is  to  enter,  at 
fuch  a precife  height  as  neither  to  be  choked  by  the  melted 
matter,  nor  to  leave  ore  and  ftones  below  them  unmelted  ; but 
the  invention  is  very  ingenious,  and  will  be  of  immenfe  l'ervice' 
if  it  can  be  perfefted  ; for  in  many  places  iron  ore  is  to  be  found 
where  water  cannot  be  had  for  working  a blaft  furnace. 

The  laft  applicatio.n  which  we  ftiall  make  of  the  currents 
produced  by  heating  the  air  is  to  the  freeing  mines,  ftiips,  pri- 
ions,  &c.  from  the  damp  and  noxious  vapours  which  frequently 

infeftstbem. 

As  a drift  or  work  is  carried  on  in  the  mine,  let  a trunk  of 
deal  boards,  about  6 or  8 inches  lquare,  be  laid  along  the  bot- 
tom of  the  drift,  communicating  with  a trunk  carried  up  in  the 
corner  of  one  of  the  ftiafts.  Let  the  top  of  this  laft  trunk 
open  into  the  afh-pit  of  a fmall  furnace,  having  a tall  chimney. 
Let  fire  be  kindled  in  the  furnace ; and  when  it  is  well 
heated,  fijut  the  fire-place  and  afh-pit  doors.  There  being  no 
other  fupply  fur  the  current  produced  in  the  chimney  of  this 
furnace,  the  aif  will  flow  into  it  from  the  trunk,  and  will  bring 
aiong  with  it  all  the  oftentive  vapours.  This  is  the  moft  et- 
feftual  method  yet  found  out.  In  the  fame  manner  may  trunks 
be  condufted  into  the  afh-pit  of  a furnace  from  the  celis  ol  a 
prifon  or  the  wards  of  an  hofpital. 

In  the  account  which  we  have  been  giving  of  the  manage- 
ment of  air  in  furnaces  and  common  tires,  we  have  frequently 
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mentioned  the  immediate  application  of  air  to  the  burning  fuel 
as  neceflary  for  its  combuftion.  This  19  a general  fa£t.  In 
order  that  any  inflammable  body  may  be  really  inflamed,  and 
its  combuftible  matter  conlumed  and  allies  produced,  it  is  not 
enough  that  the  body  be  made  hot.  A piece  of  charcoal  in- 
clofed  in  a box  of  iron  may  be  kept  red-hot  for  ever,  without 
wafting  its  fubltance  in  the  fmalleft  degree.  It  is  farther  necef- 
fary  that  it  be  in  contact  with  a particular  fpecies  of  air,  which 
conftitutes  about  |ths  of  the  air  of  the  atmofphere,  viz.  the 
vital  air  of  Lavoifier.  It  was  called  empyreal  air  by  Scheele, 
who  firft  obferved  its  indifpenfable  ufe  in  maintaining  Are  : and 
it  appears,  that,  in  contributing  to  the  combuftion  of  an  inflam- 
mable body,  this  air  combines  with  fome  of  its  ingredients,  and 
becomes  fixed  air,  fuffering  the  fame  change  as  by  the  breathing 
of  animals.  Combuftion  may  therefore  be  conlidered  as  a fo- 
lution  of  the  inflammable  body  in  air.  This  doctrine  was  firft 
promulgated  by  the  celebrated  Dr.  Hooke  in  his  Micrographia, 
publiflied  in  1660,  and  afterwards  improved  in  his  treat i le  on 
Tamps.  It  is  now  completely  eftablifhed,  and  confidered  as  a 
new  dif'eovery.  It  is  for  this  leafon  that  in  fire-places  of  all 
kinds  we  have  diredted  the  conftrudtion,  fo  as  to  produce  a clofe 
application  of  the  air  to  the  fuel.  It  is  quite  necdlefs  at  this 
day  to  enter  into  the  difeuflions  which  formerly  occupied  philo- 
fophers  about  the  mariner  in  which  the  prelfure  and  elafticity  of 
the  air  promoted  combuftion.  Many  experiments  were  made 
in  the  laft  century  by  the  firft  Members  of  the  Royal  Society, 
to  difeover  the  office  of  air  in  combuftion,  It  was  thought 
that  the  flame  was  extinguifhed  in  rare  air  for  want  of  a pref- 
fure  to  keep  it  together;  but  this  did  not  explain  its  extinction 
when  the  air  was  not  renewed.  Thefe  experiments  are  ftill  re- 
tained in  courfes  of  experimental  philofophy,  as  they  are  inju- 
dicioufly  ftyled  ; but  they  give  little  or  no  information,  nor  tend 
to  the  illuliration  of  any  pneumatical  doftrine ; they  are  there- 
fore omitted  in  this  place.  In  fliort,  it  is  now  fully  eftablifhed, 
that  it  is  not  a mechanical  but  a chemical  phenomenon.  We 
can  only  inform  the  chemift,  that  a candle  will  confume  fafter 
in  the  low  countries  than  in  the  elevated  regions  of  Quito  and 
Gondar,  becaufe  the  air  is  nearly  one-half  denfer  below,  and  will 
ait  proportionally  fafter  in  decompofing  the  candle. 

We  fhall  conclude  this  part  of  ourfubjedt  with  the  explana- 
tion of  a curious  phenomenon  obferved  in  many  places.  Cer- 
tain fprings  or  fountains  are  obferved  to  have  periods  of  re- 
pletion and  fcantinefs,  or  feem  to  ebb  and  flow  at  regular  in- 
tervals; and  fome  of  thefe  periods  areof  a complicated  nature. 
Thus  a well  will  have  feveral  returns  of  high  and  low  water, 
the  difference  of  which  gradually  increafes  to  a maximum,  and 
then  diminifhes,  juft  as  we  obferve  in  the  ocean.  A very  inge- 
nious and  probable  explanation  of  this  has  been  given  in  No. 
424.  of  the  Philofophical  Tranfadtions,  by  Mr.  Atwell,  as  fol- 
lows : 

Let  ABCD  (pi.  11.  fig.  63.)  reprefent  a cavern,  into  which 
w»*er  is  brought  by  the  fubterraneous  paflfage  OT.  Let  it  have 
an  outlet  MNP,  of  a crooked  form,  with  its  highefl  part  N 
confiderably  railed  above  the  bottom  of  the  cavern,  and  thence 
hoping  downwards  into  lower  ground,  and  terminating  in  an 
open  well  at  P.  Let  the  dimenfions  of  this  canal  be  l'uch  that 
it  will  difeharge  much  more  water  than  is  fupplied  by  TO.  All 
this'is  very  natural  and  may  be  very  common.  The  eftedt  of 
thi3  arrangement  will  be  a remitting  fpring  at  P : for  when  the 
cavern  is  filled  higher  than  the  point  N,  the  canal  MNP  will 
adt  as  a lyphon  ; and,  by  the  conditions  aflumed,  it  will 
difeharge  the  water  fafter  than  TO  fuppliesit;  it  will  there- 
fore run  it  dry,  and  then  the  fpring  at  P will  ceafe  to  furnifh 
water.  After  fome  time  the  cavern  will  again  be  filled  up  to 
the  height  N,  and  the  flow  at  P will  recommence. 

If,  befidcs  this  fupply,  the  well  P alfo  receive  water  from  a 
conllant  fource,  wc  fhall  have  a reciprocating  fpring. 

Vol.  VIII. 
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The  fituation  and  dimenfions  of  this  fyphort  canal,  ahd  the 
fupply  of  the  feeder,  may  be  fuel),  that  the  efllirx  at  P will 
be  conftant.  If  the  fupply  increafe  in  a cettain  degree,  a re- 
ciprocation will  be  produced  at  P with  very  fliort  intervals ; if 
the  fupply  diminilhes  confiderably,  we  fliall  have  another  kind 
of  reciprocation  with  goeat  intervals  and  great  differences  of 
water. 

If  the  cavern  has  another  fimple  outlet  R,  new  Varieties  will 
be  produced  in  the  fpring  P,  and  R will  afford  a curious  fpring. 
Let  the  mouth  of  R,  by  which  the  water  enters  it  from  the  ca- 
vern, be  lower  than  N,  and  let  the  fupply  of  the  feeding  fpring 
be  no  greater  than  R can  difeharge,  we  fliall  have  a conftant 
fpring  from  R,  and  P will  give  no  water.  But  fuppofe  that 
the  main  feeder  increafes  in  winter  or  in  rainy  feafons,  but  not 
fo  much  as  will  fupply  both  P and  R,  the  cavern  will  fill  till 
the  water  gets  over  N,  and  R will  be  running  all  the  while  ; 
but  foon  after  P has  begun  to  flow,  and  the  water  in  the  cavern 
finks  below  R,  the  ftream  from  R will  flop.  The  caVerri  Will 
be  emptied  by  the  fyphon  canal  MNP,  and  then  P wili  ftop. 
The  cavern  will  then  begin  to  fill,  and  when  near  full  R will 
give  a little  water,  and  foon  after  P will  run  and  R ftop  as  be- 
fore, Si  c. 

Defaguliers  fhows,  vol  ii.  p.  177,  See.  iri  what  manner  a 
prodigious  variety  of  periodical  ebbs  and  flows  may  be  pro- 
duced by  underground  canals,  which  are  extremely  fimple- and 
probable. 

Pneumatic  Endives. 

We  fliall  conclude -this  article  with  the  deferiptions  of  fome 
pneumatical  machines  or  engines  which  have  not  been  particu- 
larly noticed  under  their  names  iu  the  former  volumes  of  this 
work. 

Bellows  are  of  mod  extenfive  and  important  ufe  ; and  it 
will  be  of  fervice  to  deferibe  fuch  as  are  of  uncommon  con- 
ftrudtion  and  great  power,  fit  for  the  great  operations  ih  metal- 

lur£^-. 

It  is  not  the  impulfive  force  of  the  blaft  that  is  wanted  iri 
moll  cafes,  but  merely  the  copious  fupply  of  air,  to  produce 
the  rapid  combuftion  of  inflammable  matter  ; and  the  fervice 
would  be  better  performed  in  general  if  this  could  be  done 
with  moderate  velocities,  and  an  extended  furface.  What  are 
called  air-furnaces,  where  a confiderable  furface  of  inflammable 
matter  is  adted  on  at  once  by  the  current  which  the  mere  heat 
of  the  expended  air  has  produced,  are  found  more  operative  in 
proportion  to  the  air  expended  than  blaft  furnaces  animated  by 
bellows  ; and  we  doubt  not  but  that  the  method  propofed  by 
Mr.  Cotterel  (which  we  have  already  mentioned)  of  increafing 
this  current  iri  a melting  furnace  by  means  of  a dome,  will  iu 
time  fuperfede  the  blaft  furnaces.  There  is  indeed  a great  im- 
pulfive  force  required  in  fome  cafes;  as  for  blowing  off  the 
fcorite  from  the  furface  of  filver  or  copper  in  refining  furnaces, 
or  for  keeping  a clear  palfage  for  the  air  in  the  great  iron  fur- 
nace. 

In  general,  however,  we  cannot  procure  this  abundant  fup- 
ply of  air  any  other  way  than  by  giving  it  a great  velocity  by- 
means  of  a great  preffure,  fo  that  the  general  cunftrudlion  of 
bellows  is  pretty  much  the  fame  in  all  kinds.  The  air  is  ad- 
mitted into  a very  large  cavity,  and  then  expelled  from  it 
through  a fmall  hole. 

The  furnaces  at  the  mines  having  been  greatly  enlarged,  it 
win  neceffary  to  enlarge  the  bellows  alfo  ; and  the  leathern  bel- 
lows becoming  exceedingly  expenfive,  wooden  ones  were  fub- 
ftituted  in  Germany  about  the  beginning  of  laft  century,  and 
from  them  became  general  through  Europe.  They  confift  of 
a wooden  box  ABCPFE  (pi.  12.  lig.  74.  A),  which  has  in 
top  and  two  Tides  flat  or  ftraight,  and  the  end  BAE  e formed 
into  an  arched  or  cylindrical  furface,  of  which  the  Hue  FIJ  at 
4D 
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the  other  end  is  the  axis.  -This  box  is  open  below,  and  re- 
ceives within  it  the  fhallow  box  KHGNML  (fig.  B),  which 
exactly  fills  it.  The  line  FP  of  the  one  coincides  with  FP  of 
•the  other,  and  along  this  line  is  a fet  of  hinges  on  which  the 
Upper  box  turns  as  it  rifes  and  firiks.  The  lo'wer  box  is  made 
fait  to  a frame  fixed  in  the  ground.  A pipe  OQ^ proceeds 
from  the  end  of  it,  and  terminates  at  the  furnace,  where  it 
ends  in  a fmall  pipe  called  the  te<zuer  or  tuyere.  This  lower 
box  is  open  above,  and  has  in  its  bottom  two  large  valves  V, 
V,  opening  inwards.  The  conducting  pipe  is  fometimes  fur- 
nifhed  with  a valve  opening  outwards,  to  prevent  burning  coals 
from  being  fucked  into  the  bellows  when  the  upper  box  is 
drawn  up.  The  joint  along  PF  is  made  tight  by  thin  leather 
nailed  along  it.  The  tides  and  ends  of  the  fixed  box  are 
made  to  fit  the  tides  and  curved  end  of  the  upper  box,  fo  that 
this  lad  can  be  raifed  and  lowered  round  the  joint  FP  without 
fenfible  friCtion,  and  yet  without  fuffeting  much  air  to  tfcape  ; 
but  as  this  would  not  be  fufficiently  air-tight  by  rtafon  of  the 
fhrinking  and  warping  of  the  wood,  a further  contrivance  is 
adopted.  A {lender  lath  of  wood,  divided  into  feveral  joints, 
and  covered  on  the  outer  edge  with  very  foft  leather,  is  laid 
along  the  upper  edges  of  the  fides  and  ends  of  the  lower  box. 
This. lath  is  fo  broad,  that  when  its  inner  edge  is  even  with  the 
infide  of  the  box,  its  outer  edge  projedls  about  an  inch.  It 
is  kept  in  this  pofitiou  by  a number  of  {feel  wires,  which  are 
driven  into  the  bottom  of  the  box,  and  Hand  up  touching  the 
fides,  as reprefented  in  figure  D,  where  abc  are  the  wires,  and 
e the  lath,  projecting  over  the  outfide  of  the  box.  By  this 
contrivance  the  laths  are  preffed  clofe  to  the  fides  and  curved 
end  of  the  moveable  box,  and  tire  fpring  wires  yield  to  all  their 
inequalities.  A bar  of  wood  RS  is  fixed  to  the  upper  board, 
by  which  it  is  either  raifed  by  machinery,  to  fink  again  by  its 
own  weight,  having  an  additional  load  laid  on  it,  or  it  is  forced 
downward  by  a crank  or  wiper  of  the  machinery,  and  after- 
wards raifed. 

The  operation  here  is  precifely  fimilar  to  that  of  blowing 
with  a chamber-bellows.  When  the  board  is  lifted  up,  the 
air  enters  by  the  valves  V,  V,  and  is  expelled  at  the  pipe  OQ_ 
by  dtpreffing  the  boards.  7 here  is  therefore  no  occafion  to 
infill  on  this  point. 

Thefe  bellows  are  made  of  a very  great  fixe,  AD  being  16 
feet,  AB  5 feet,  and  the  circular  end  AE  alfo  5 feet.  The 
rife,  however,  is  but  about  3 or  3-*-  feet.  Tiiey  expel  at  each 
fltoke  about  90  cubic  feet  of  air,  and  they  make  about  8 
firokes  per  minute. 

Such  arc  the  bellows  in  general  ufe  on  the  continent.  We 
Jiave  adopted  a different  form  in  this  kingdom,  which  feerns 
much  preferable.  W e ufe  an  iron  or  wooden  cylinder,  with  a 
pifton  lliding  along  it.  This  may  be  made  with  much  greater 
accuracy  than  the  wooden  boxes,  at  lefs  expenfe,  if  of  wood, 
becaufe  it  may  be  of  coopers’  work,  held  together  by  hoops : 
but  the  great  advantage  of  t!  is  form  is  its  being  more  eafily 
made  air-tight.  The  pifton  is  furrounded  with  a broad  ftrap 
of  thick  and  foft  leather,  and  it  has  around  it3  edge  a deep 
groove,  in  which  is  lodged  a quantity  of  wool.  This  is  called 
the  packing  or  (luffing,  and  keeps  the  leather  very  clofely  ap- 
plied to  the  inner  furface  of  the  cylinder.  Iron  cylinders  may 
be  very  neatly  bored  and  fmoothed,  fo  that  the  pifton,  even 
when  very  tight,  will  Hide  along  it  very  fmoothly.  To  pro- 
mote this,  a quantity  of  black  lead  is  ground  very  fine  with 
water,  and  a little  of  this  is  fmeared  on  the  infide  of  the  cy- 
linder from  time  to  time. 

The  cylinder  has  a large  valve,  or  fometimes  two,  in  the 
bottom,  by  which  the  atmofpheric  air  enters  when  the  pifton 
is  drawn  up.  When  the  pifton  is  thrift!  down,  this  air  is  ex- 
pelled along  a pipe  of  great  diameter,  which  terminates  in  the 
furnace  with  a fmall  orifice.  • 
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This  is  the  fimpleft  form  of  bellows  that  can  be  conceived. 
It  differs  in  nothing  but  fize  from  the  bellows  ufed  by  the  rudell 
nations.  The  Chinefe  imiths  have  a bellows  very  fimilar, 
being  a fquare  pipe  of  wood  ABODE  (fig.  75.),  with  a fquare 
board  G which  exaftly  fits  it,  moved  by  the  handle  FG.  At 
the  further  end  is  the  blaft  pipe  HK,  and  on  each  fide  of  it  a 
valve  in  the  end  of  the  fquare  pipe,  opening  inwards  The 
pifton  is  fufficiently  tight  for  their  purpofes  without  any  lea- 
thering. 

The  pifton  of  this  cylinder  bellows  is  moved  by  machinery. 
In  fome  blaft  engines  the  pifton  is  ftmply  raifed  by  the  machine, 
and  then  let  go,  and  it  defeends  by  its  own  weight,  and  com- 
prefles  the  air  below  it  to  fuch  a degree,  that  the  Velocity  of 
efflux  becomes  conftant,  and  the  pifton  defeends  uniformly: 
for  this  purpofe  it  muft  be  loaded  with  a proper  weight.  This 
produces  a very  uniform  blaft,  except  at  the  very  beginning, 
while  the  pifton  falls  fuddenly  and  comprefles  the  air  : but  in 
moll  engines  the  pifton  rod  is  forced  down  the  cylinder  with  a 
determined  motion,  by  means  of  a beam,  crank,  or  other  con- 
trivance. This  gives  a more  unequal  blaft,  becaufe  the  motion 
of  the  pifton  is  neceflarily  (low  in  the  beginning  and  end  of  the 
ftroke,  and  quicker  in  the  middle. 

But  in  all  it  is  plain  that  the  blaft  mufl:  be  defultory.  It 
ceafes  while  the  pifton  is  rifing  ; for  this  reafon  it  is  ufual  to 
have  two  cylinders,  as  it  was  formerly  ufual  to  have  two  bel- 
lows which  worked  alternately.  Sometimes  three  or  four  are 
ufed,  as  at  the  Carron  iron-works.  This  makes  a blaft  abun- 
dantly uniform. 

But  an  uniform  blaft  may  be  made  with  a (ingle  cylinder,  by 
making  it  deliver  its  air  into  another  cylinder,  which  has  a pif- 
ton exactly  fitted  to  its  bore,  and  loaded  with  a fufficient 
weight.  The  blowing  cylinder  ABCD  (fig.  76.)  has  its  pif- 
ton P worked  by  a rod  NP,  connedted  by  double  chains  with 
the  arched  head  of  the  working  beam  NO,  moving  round  a 
gudgeon  at  R.  The  other  end  O of  this  beam  is  connected 
by  the  rod  OP  with  the  crank  PQ^of  a wheel  machine  ; or  it 
may  be  connedled  with  the  piilon  of  a fteam-engine,  &c.  & c. 
The  blowing  cylinder  has  5 valve  or  valves  E in  its  bottom, 
opening  inwards.  There  proceeds  from  it  a large  pipe  CF, 
which  enters  the  regulating  cylinder  GHK1,  and  has  a valve 
at  top  to  prevent  the  air  from  getting  back  into  the  blowing 
cylinder.  It  is  evident  that  the  air  forced  into  this  cylinder 
mull  raife  its  pifton  L,  and  that  it  mufl  afterwards  defeend, 
while  the  other  pifton  is  riling.  It  mud  defeend  uniformly, 
and  make  a jaerfedlly  equable  blaft. 

Obferve,  that  if  the  pifton  L be  at  the  bottom  when  the 
machine  begins  to  work,  it  will  be  at  the  bottom  at  the  end 
of  every  ftroke,  if  the  tuyere  T emits  as  much  air  as  the  cylin- 
der ABCD  furnifhes ; nay,  it  will  lie  a while  at  the  bottom, 
for,  while  it  was  riling,  air  was  ifluing  through  T.  This 
would  make  an  interrupted  blaft.  To  prevent  this,  the  ori- 
fice T mull  be  leflened  ; but  then  there  will  be  a furplus  of  air 
at  the  end  of  each  ftroke,  and  the  pifton  L will  rife  conti- 
nually, and  at  lall  get  to  the  top,  and  allow  air  to  efcape.  It* 
is  juft  poffible  to  adjull  circum (lances,  lb  that  neither  (hall 
happen.  This  is  done  eafier  by  putting  a Hop  in  the  way  of 
the  pifton,  and  patting  a valve  on  the  pifton,  or  on  the  con- 
du&ing  pipe  KST,  loaded  with  a weight  a little  fuperior  to 
the  intended  elafticity  of  the  ail*  in  the  cylinder.  Therefore, 
when  the  pifton  is  prevented  by  the  (top  from  rifing,  the  halt- 
ing valve,  as  it  is  called,  is  forced  open,  the  fuperlluous  air  ef- 
capes,  and  the  blaft  preferves  its  uniformity. 

It  may  be  of  ufe  to  give  the  dimenlions  of  a machine  of  this 
kind,  which  has  worked  for  fome  years  at  a very  great  furnace, 
and  given  fatisfadlion. 

The  diameter  of  the  blowing  cylinder  is  5 feet,  and  the 
length  of  the  ftroke  is  6.  Its  pifton  is  loaded  with  31  tons. 
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It  is  worked  by  a fleam-engine  whole  cylinder  is  3 feet  4 
inches  wide,  with  a fix-feet  llroke.  The  regulating  cylinder 
is  8 feet  wide,  and  its  pillon  is  loaded  with  8£-  tons,  making 
about  2,63  pounds  on  the  fquare  inch  : and  it  is  very  nearly  in 
equilibrio  with  the  load  on  the  pillon  of  the  blowing  cylinder. 
The  condu&ing  pipe  KST  is  12  inches  in  diameter,  and  the 
orifice  of  the  tuyere  was  i|  inches  when  the  engine  was  eredled, 
but  it  has  gradually  enlarged  by  reafon  of  the  intenfe  heat  to 
which  it  is  expofed.  The  fnifting  valve  is  loaded  with  3 pounds 
on  the  fquare  inch. 

When  the  engine  worked  brifkly,  it  made  18  llrokes  per 
minute,  and  there  was  always  much  air  difcharged  by  the 
fnifting  valve.  When  the  engine  made  15  llrokes  per  minute, 
the  fnifting  valve  opened  but  feldom,  fo  that  things  were  nearly 
adjufled  to  this  fupply.  Each  llroke  of  the  blowing  cylinder 
fent  in  1 18  cubic  feet  of  common  air.  The  ordinary  preffure 
of  the  air  being  fuppofed  pounds  on  an  inch,  the  denlity 

of  the  air  in  the  regulating  cylinder  mull  be 

1 4>  7 5 

1,1783,  the  natural  denlity  being  1. 

This  machine  gives  an  opportunity  of  comparing  the  ex- 
penfe  of  air  with  the  theory.  It  mull  (at  the  hate  of  1 7 
llrokes)  expel  30  cubic  feet  ot  air  in  a fecond  through  a hole 
of  i|-  inches  in  diameter.  This  gives  a velocity  of  near  2000 
feet  per  fecond,  and  of  more  than  1600  feet  for  the  condenfed 
air.  This  is  vaftly  greater  than  the  theory  can  give,  or  is  in- 
deed poffible  ; for  air  does  not  rulh  into  a void  with  fo  great 
velocity.  It  fhows  with  great  evidence,  that  a vail  quantity 
of  air  mull  efcape  round  the  two  piltons.  Their  united  cir- 
cumferences amount  to  above  40  feet,  and  they  move  in  a dry 
cylinder.  It  is  impollible  to  prevent  a very  great  lofs.  Ac- 
cordingly, a candle  held  near  the  edge  of  the  pillon  L has  its 
flame  very  much  ditlurbed.  This  cafe,  therefore,  gives  no  hold 
for  a calculation  ; and  it  fuggells  the  propriety  of  attempting 
to  diminilh  this  great  wade. 

This  has  been  very  ingenioufiy  done  (in  part  at  lead)  at 
fome  other  furnaces.  At  Omoah  foundery,  near  Glafgow, 
the  blowing  cylinder  (rlfo  worked  by  a lleam- engine)  delivers 
its  air  into  a died  without  a bottom,  which  is  immerfed  in  a 
large  cillern  of  water,  and  fupported  at  a fmall  height  from 
the  bottom  of  the  cillern,  and  has  a pipe  from  its  top  leading 
to  the  tuyere.  The  water  lianas  about  five  feet  above  the 
lower  brim' of  the  regulating  air-cbed,  and  by  its  preffure 
gives  the  mod  perfed  uniformity  of  blail,  without  allowing  a 
particle  of  air  to  get  off  by  any  other  paffage  belides  the  tuyere. 
This  is  a very  effedual  regulator,  and  mud  produce  a great 
faving  of  power,  becaufe  a fmaller  blowing  cylinder  will  thus 
fupply  the  blatl.  We  have  not  learned  the  dimenfions  and 
performance  of  this  engine.  We  mud  obfetve,  that  the  lofs 
round  the  pillon  of  the  blowing  cylinder  remains  undiminilhed. 

A blowing  machine  was  ereded  many  years  ago  at  Chadi'don 
in  France  on  a principle  confiderably  different,  and  which  mull 
be  perfectly  air-tight  throughout.  Two  cylinders,  A,  B 
(pi.  13.  fig.  77.)  lo'aded  with  great  weights,  were  fufpended 
at  the  ends  of  the  lever  CD,  moving  round  the  gudgeon  E. 
From  the  top  F,  G of  each  there  was  a large  flexible  pipe 
which  united  in  II,  whence  a pipe  KT  led  to  the  tuyere 
T.  There  were  valves  at  F and  G,  opening  outwards,  or 
into  the  flexible  pipes ; and  other  valves  L,  M,  adjoining  to 
them  in  the  top  of  each  cylinder,  opening  inwards,  but  kept 
Ihut  by  a flight  fpring.  Motion  was  given  to  the  lever  by  a 
machine.  The  operation  of  this  blowing  machine  is  evident. 
When  the  cylinder  A was  pulled  down,  or  allowed  to  defeend, 
the  water,  entering  at  its  bottom,  compreffed  the  air,  and 
forced  it  along  the  paffage  FHKT.  In  the  mean  time,  the 
cylinder  B was  riling,  and  the  air  entered  by  the  valve  M.  We 
lee  that  the  blall  will  be  very  unequal,  increaling  as  the  cylin- 
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dcr  is  immerfed  deeper.  It  is  needlels  to.defcribe  this  machine 
more  particularly,  becaufe  we  Hi  all  give  an  account  of  one 
which  we  think  perfed  in  its  kind,  and  which  leaves  hardly 
any  thing  to  be  defired  in  a machine  of  this  fort,  It  was  in- 
vented by  Mr.  John  Laurie,  land-furveyor  in  Edinburgh,  about 
15  years  ago,  and  improved  in  fome  refpeds  fince  InVdeath  by 
an  ingenious  perfon  of  that  city. 

ABCD  (fig.  78.)  is  an  iron  cylinder,  truly  bored  within,, 
and  evafated  at  top  like  a cup.  EFGH  is  another,  truly  turned, 
both  without  and  within,  and  a fmall  matter  lefs  than  the  inner 
diameter  of  the  firft.  cylinder.  This  cylinder  is  clofe  above,  and 
hangs  from  the  end  of  a lever  moved  by  a machine.  It  is  alfo 
loaded  with  weights  at  N.  KILM  is  a third  cylinder,  whofe 
outfide  diameter  is  fomewhat  lefs  than  the  infide  diameter  of  the 
fecond.  This  inner  cylinder  is  fixed  to  the  fame  bottom  with 
the  outer  cylinder.  The  middle  cylinder  is  loofe,  and  can 
move  up  and  down  between  the  outer  and  inner  cylinders  with- 
out rubbing  on  either  of  them.  The  inner  cylinder  is  perfo- 
rated from  top  to  bottom  by  three  pipes  OQ,  SV,  PR.  The 
pipes  OQ^  PR  have  valves  at  their  upper  ends  O,  P,  and 
communicate  with  the  external  air  below.  The  pipe  SV  has 
a horizontal  part  VW,  which  again  turns  upwards,  and  has  a 
valve  at  top  X.  This  upright  part  WX  is  in  the  middle  of  a 
cillern  of  water  fh  kg.  Into  this  cillern  is  fixed  an  air-cheft 
a YZ  b,  open  below,  and  having  at  top  a pipe  c de  terminating 
in  the  tuyere  at  the  furnace. 

When  the  machine  is  at  refl,  the  ^valves  X,  O,  P,  are  (hut 
by  their  own  weights,  and  the  air-cnell  is  full  of  water.  When 
things  are  in  this  Hate,  the  middle  cylinder  EFGH  is  drawn 
up  by  the  machinery  till  its  lower  brims  F and  G are  equal 
with  the  top  RM  of  the  inner  cylinder.  Now  pour  in  water 
or  oil  between  the  outer  and  middle  cylinders  : it  will  run  down 
and  fill  the  fpace  between  the  outer  and  inner  cylinders.  Let, 
it  come  to  the  top  of  the  inner  cylinder. 

Now  let  the  loaded  middle  cylinder  defeend.  It  cannot  do 
this  without  compreffing  the  air  wh/ch  is  between  its  top  and 
the  top  of  the  inner  cylinder.  This  air  being  compreffed  will 
canfe  the  water  to  defeend  between  the  inner  and  middle  cy- 
linders, and  rife  between  the  middle  and  outer  cylinders, 
fpreadi.ig  into  the  cup  ; and  as  the  middle  cylinder  advances 
downwards,  the  water  will  defeend  further  within  it  and  rife 
further  without  it.  When  it  has  got  fo  far  down,  and  the  air 
has  been  fo  much  compreffed,  that  the  difference  between  the 
furface  of  the  water  on  the  infide  and  cutfide  of  this  cylinder 
is  greater  than  the  depth  of  water  between  X and  the  furface 
of  the  water  f g,  air  will  go  out  by  the  pipe  SVVV,  and  will 
lodge  in  the  air-chefl,  and  will  remain  there  if  c be  fluit,  which 
we  fliall  fuppofe  for  the  prefent.  Pufliing  down  the  middle 
cylinder  till  the  partition  touch  the  top  of  the  inner  cylinder, 
ail  the  air  which  was  formerly  between  them  will  be  forced 
into  the  air-chefl,  and  will  drive  out  water  from  it.  Draw  up 
the  middle  cylinder,  and  the  external  air  will  open  the  valves 
O,  P,  and  again  fill  the  fpnee  between  the  middle  and  inner 
cylinders;  for  the  valve  X will  (hut,  and  prevent  the  regrefs 
of  the  condenfed  air.  By  pufliing-  down  the  middle  cylinder  a 
fecond  time,  more  air  will  be  forced  into  the  air-chefl,  and  it 
will  at  lad  efcape  by  getting  out  between  its  bn  ms  Y,  Z and 
the  bottom  of  the  cillern  ; or  if  we  open  the  paffage  c,  it  will 
pafs  along  the  conduit  c d c to  the  tuyere,  and  form  a blall. 

The  operation  of  this  machine  is  (imilar  to  Mr.  Halkins’s 
quickfilver,  pump  deferibed  by  Defaguhers  at  the  end  of  the 
fecond  volume  oP  his  Experimental  Philofophy.  The  force 
which  condenfes  the  air  is  the  load  on  the  middle  cylinder. 
The  ufe  ot  the  water  between  the  inner  and  outer  cylinders  is 
to  prevent  this  air  from  efcaping  : and  the  inner  cylinder  thus 
performs  the  office  of  a pillon,  having  no  fridion.  It  is  ne- 
ceffary  that  the  length  of  the  outer  and  middle  cylinders  be 
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greater  than  the  depth  of  the  regulator-ciflern,  that  there  may- 
be a fufficient  height  for  the  water  to  rife  between  the  middle 
and  outer  cylinders,  to  balance  the  comprefl'cd  air,  and  oblige 
it  to  go  into  the  air-chell.  A large  blaft-furnace  will  require 
the  regulator-ciftern  five  feet  deep,  and  the  cylinders  about  fix 
or  feven  feet  long. 

It  is  in  fa6t  a pump  without  friction,  and  is  perfectly  air- 
tight. The  quicknefs  of  its  operation  depends  on  the  fmall 
fpace  between  the  middle  cylinder  and  the  two  others ; and 
this  is  the  only  ufe  of  thcfe  two.  Without  thefe  it  would  be 
fimilar  to  the  engine  at  Chaftillon,  and  operate  more  unequally 
and  fiowly.  Its  only  imperfection  is,  that  if  the  cylinder  be- 
gin its  motion  of  afcent  or  defcent  rapidly,  as  it  will  do  when 
worked  by  a fleam-eng:ne,  there  wilhbe  fome  danger  of  water 
dafhing  over  the  top  of  the  inner  cylinder  and  getting  into  the 
pipe  SV  ; but  fhould  this  happen,  an  iiTue  can  eafily  be  con- 
trived for  it  at  V,  covered  with  a loaded  valve  v.  This  will 
never  happen  if  the  cylinder  is  moved  by  a crank. — One  blow- 
ing cylinder  only  is  reprefented  here,  but  two  may  be  ufed. 

We  do  not  hefitate  in  recommending  this  form  of  bellows  as 
the  moil  perfeft  of  any,  and  fit  for  all  ufes  where  {landing 
bellows  are  required.  They  will  be  cheaper  than  any  other 
fort  for  common  purpofes.  For  a common  fmith’s  forge  they 
may  be  made  with  fquare  wooden  boxes  initead  of  cylinders. 
They  are  alfo  eafily  repaired.  They  are  perfectly  tight  ; and 
they  may  be  made  with  a blaft  almofi  pcrfeflly  uniform,  by 
making  the  ciftern  in  which  the  air-cheft  {lands  of  confiderable 
dimenfions.  When  this  is  the  cafe,  the  height  of  water,  which 
regulates  the  blaft  will  vary  very  little. 

This  may  fuffice  for  an  account  of  blaft  machines.  The 
leading  parts  of  their  conftrudtion  have  been  defcribed  as  far 
only  as  was  neceffary  for  underftanding  their  operation,  and 
enabling  an  engineer  to  ereCl  them  in  the  moll  commodious 
manner.  ■ Views  of  complete  machines  might  have  amufed, 
but  they  would  not  have  added  to  our  readtrs’  information. 

13 tit  the  account  is  imperfect  unlefs  we  (how  how  their  parts 
may  be  l'o  proportioned  that  they  {hall  perform  what  is  ex- 
pected from  them.  The  engineer  fhould  know  what  fize  of 
bellows,  and  what  load  on  the  board  or  pilton,  and  what  fize 
of  tuyere,  will  give  the  blaft  which  the  fervice  requires,  and 
what  force  mull  be  employed  to  give  them  the  neceffary  de- 
gree of  motion.  We  {hall  accompliffl  thefe  purpofes  by  con- 
fidering  the  efflux  of  the  corrprdfed  air  through  the  tuyere. 
The  propofitious  formerly  delivered  will  enable  us  to  afeer- 
tain  this. 

That  we  may  proportion  every  thing  to  the  power  employed, 
we  muft  recolltdl,  that  if  the  pillon  of  a cylinder  employed 
for  expelling  air  be  prtffed  down  with  any  force  p,  it  muft  be 
confidered  as  fuperadded  to  the  atmofpheric  prefl’ure  P on  the 
fame  pillon,  in  order  that  we  may  compare  the  velocity  v of 
efflux  with  the  known  velocity  V with  which  air  ruffles  into  a 
void.  By  what  has  been  formerly  delivered,  it  appears  that 


is  velocity  ti  = Vx  ^ J 


this  velocity  s = Vx./  — — , where  P is  the  preffure  of 

P X p 

the  atmofphere  on  the  pillon,  and  p the  additional  load  laid 
on  it.  Thi3  velocity  is  expreffed  in  feet  per  fecond;  and,  when 
■multiplied  by  the  area  of  the  orifice  (alfo  expreffed  in  fquare 
feet),  it  will  give  us  the  cubical  feet  of  condenfed  air  expelled 
in  a fecond  : but  the  bellows  are  always  to  be  filled  again  with 
common  air,  and  therefore  we  want  to  know  the  quantity  of 
common  air  which  will  be  expelled;  for  it  is  this  which  deter- 
mines the  number  of  ftrokes  which  mult  be  made  in  a minute, 
in  order  that  the  proper  fupply  may  be  obtained.  Therefore 
recolledl  that  the  quantity  expelled  from  a given  orifice  with  a 
given  velocity,  is  in  the  proportion  of  the  denfity  ; and  that 
wheu  17  is  the  denfity  of  common  air  produced  by  the  prcfi'ure 


P,  the  denfity  d produced  by  the  preffure  P-f/,  is  Dx 


P + p 


i or  if  D be  made  i,  we  have  d : 


P +p 
P 


Therefore,  calling  the  area  of  the  orifice  expreffed  in  fquarC 
feet  O,  and  the  quantity  of  common  air,  or  the  cubic  feet  ex- 


expelled  in  a fecond  CU  we  have  Q = V x O X - 

„ V 1 

x P+jf> 

P . 

It  will  be  fufticiently  exadl  for  all  practical  purpofes  to  fup- 
pofe  P to  be  15  pounds  on  every  fquare  inch  of  the  pillon  ; 
and  p is  then  conveniently  expreffed  by  the  pounds  of  addi- 
tional load  on  every  fquare  inch  : we  may  alfo  take  V = 1332 
feet. 

As  the  orifice  .through  which  the  air  is  expelled  is  generally 
very  fmall,  never  exceeding  three  inches  in  diameter,  it  will  be 
more  convenient  to  expreis  it  in  fquare  inches;  which  being 
the  of  a fquare  foot,  we  fflall  have  the  cubic  feet  of  com- 
mon air  expelled  in  a fecond,  or  Q__=x  Vq  f O ^ ^ ~ P ^ 

i v+p 


x 


=ox9, a^x  j. 


p+/>! 

; and  this  feems  to  be  as  fim- 


P-M  P 

pie  an  expreflion  as  we  can  obtain. 

This  will  perhaps  be  illuftrated  by  taking  an  example  in 
numbers.  Let  the  area  of  the  pifton  be  four  fquare  feet,  and 
the  area  of  the  round  hole  through  which  the  air  is  expelled 
be  two  inches,  its  diameter  being  1,6,  and  let  the  load  on  the 
pifton  be  1728  pounds:  this  is  three  pounds  on  every  fquare 
inch.  We  have  P = 15,  p = 3,  P +/>  = 1 8,  and  0 = 2; 

yn  I 

L-  x — , = 9,033 

cubic  feet  of  common  air  expelled  in  a fecond.  This  will 
however  be  diminiffled  at  lead  one- third  by  the  contraction  of 
the  jet  ; and  therefore  the  fupply  will  not  exceed  fix  cubic 
feet  per  fecond.  Suppofing  therefore  that  this  blowing  ma- 
chine is  a cylinder  or  prifm  of  this  dimenfion  in  its  fedtion, 
the  pifton  fo  loaded  would  (after  having  compreffed  the  air) 
defeend  about  15  inches  in  a fecond.  It  would  firft  fink  j-  of 
the  whole  length  of  the  cylinder  pretty  fuddenly,  till  it  had 
reduced  the  air  to  the  denfity  and  would  then  defeend  uni- 
formly at  the  above  rate,  expelling  fix  cubic  feet  of  common 
air  in  a fecond. 

The  computation  is  made  much  in  the  fame  way  for  bellows 
of  the  common  form,  with  this  additional  circumllance,  that 
as  the  loaded  board  moves  round  a hinge  at  one  end,  the  pref- 
fure of  the  load  muft  be  calculated  accordingly.  The  compu- 
tation, however,  becomes  a little  intricate,  when  the  form  of 
the  loaded  board  is  not  rectangular ; it  is  almoft  ufelefs  when 
the  bellows  have  flexible  (ides,  either  like  fmith’s  bellows  or  like 
organ  bellows,  becaufe  the  change  of  figure  during  their  motion 
makes  continual  variation  on  the  comprefflng  powers.  It  i3 
therefore  chiefly  with  refpeift  to  the  great  wooden  bellows,  of 
which  the  upper  board  Hides  down  between  the  fides,  that  the 
above  calculation  is  of  fervice. 

The  propriety  however  of  this  piece  of  information  is  evident ; 
we  do  not  know  precifely  the  quantity  of  air  neceffary  for  ani- 
mating a furnace  ; hut  this  calculation  tells  us  what  force  muft 
be  employed  for  expelling  the  air  that  may  be  thought  need- 
fary.  If  we  have  fixed  011  the  flrength  of  the  blaft,  and  the 
diameter  of  the  cylinder,  we  learn  the  weight  with  which  the 
pifton  mull  be  loaded;  the  length  of  the  cylinder  determines 
its  capacity,  the  above  calculation  tells  the  expence  per  fecond  j 
hence  we  have  the  time  ot  the  pillotfs  coming  to  the  bottom. 
This  gives  us  the  number  of  ftrokes  per  minute  : the  load  mutt 
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be  lifted  up  by  the  machine  this  number  of  times,  making  the 
time  of  afccnt  precifely  equal  to  that  of  defcent  ; otherwife  the 
.machine  will  either  catch  and  flop  the  defcent  of  the  pifton,  or 
allow  it  to  lie  inadtive  for  a while  of  each  ftroke.  Thefe  cir- 
cumltaimes  determine  the  labour  to  be  performed  by  the  ma- 
chine, and  it  mult  be  conftrudted  accordingly.  Thus  the  en- 
gineer will  not  be  affronted  by  its  failure,  nor  will  he  expend 
needlefs  power  and  colt. 

In  machines  which  force  the  pifton  or  bellows-board  with  a 
certain  determined  motion,  different  from  what  arifes  from  their 
own  weight,  the  computation  is  extremely  intricate.  When  a 
pifton  moves  by  a crank,  its  motion  at  the  beginning  and  end 
of  each  ftroke  is  flow,  and  the  comprelfion  and  efflux  is  con- 
tinually changing  : we  can  however  approximate  to  a ftatement 
of  the  force  required. 

Every  time  the  pifton  is  drawn  up,  a certain  fpace  of  the 
cylinder  is  rilled  again  with  air  of  the  common  denfity;  and 
this  is  expelled  during  the  defcent  of  the  pifton.  A certain 
number  of  cubic  feet  of  common  air  is  therefore  expelled  with 
a velocity  which  perhaps  continually  varies  ; but  there  is  a me- 
dium velocity  with  which  it  might  have  been  uniformly  expell- 
ed, and  a preffure  correfponding  to  this  velocity.  To  rind  this, 
divide  the  area  of  the  pifton  by  the  area  of  the  biaft  hole  (or 
rather  by  this  area  multiplied  by  0,613,  ”i  order  to  take  in  the 
effect  of  the  contracted  jet),  and  multiply  the  length  of  the 
ftroke  performed  in  a fecond  by  the  quotient  ariring  from  this 
divirion  ; the  produft  is  the  medium  velocity  of  the  air  (of  the 
natural  denfity).  Then  find  by  calculation  the  height  through 
which  a heavy  body  m,uft  fall  in  order  to  acquire  this  velocity  ; 
this  is  the  height  of  a column  of  homogeneous  air  which  would 
expel  it  with  this  velocity.  The  weight  of  this  column  is  the 
leall  force  that  can  be  exerted  by  the  engine  : but  this  force  is 
too  lmall  to  overcome  the  reriftance  in  the  middle  of  the  ftroke, 
and  it  is  too  great  even  for  the  end  of  the  ftroke,  and  much  too 
great  for  the  beginning  of  it.  But  if  the  machine  is  turned  by 
a very  heavy  water- wheel,  this  will  aft  as  a regulator,  accumu- 
lating in  itfelf  the  fuperfluous  force  during  the  too  favourable 
potitions  of  the  crank,  and  exerting  it  by  its  vis  infita  during 
the  time  of  greateft  effort.  A force  not  greatly  exceeding  the 
weight  of  this  column  of  air  will  therefore  l'uffice.  On  the 
other  hand,  if  the  ftrength  of  the  biaft  be  determined,  which  is 
the  general  ftate  of  the  problem,  this  determines  the  degree  of 
^ondenfation  of  the  air,  and  the  load  on  the  fquare  inch  of  the 
pifton,  or  the  mean  force  which  the  machine  muft  exert  on  it. 
A table,  which  will  be  given  prefently,  determines  the  cubic 
feet  of  common  air  expelled  in  a fecond,  correfponding  to  this 
load.  This  combined  with  the  propofed  dimenlions  of  the  cy- 
linder, will  give  the  defcent  of  the  pifton  or  the  length  of  the 
Jtroke. 

Thefe  general  obfervations  apply  tp  all  forms  of  bellows  ; 
and  without  a knowledge  of  them  no  perfon  can  eredl  a ma- 
chine for  working  them  without  total  uncertainty  or  fervile 
imitation,  la  order,  therefore,  that  they  may  be  ufeful  to  fuch 
as  are  not  accuftomed  to  the  management  of  even  thefe  limple 
formulae,  we  iol'ert  the  following  fliort  table  of  the  velocity  and 
quantity  of  air  difeharged  from  a cylinder  whole  pifton  is  loaded 
with  the  pounds  contained  in  the  tirft  column  on  every  fquare 
inch.  The  fecond  column  contains  the  velocity  with  which  the 
condivfcd  air  rallies  out  through  any  J mail  hole  ; and  the  third 
column  is  the  cubic  feet  difeharged  from  a hole  whofe  area  is  a 
fquare  inch;  column  fourth  contains  the  mean  velocity  of  air 
of  the  common  denfity  ; and  column  tilth  is  the  cubic  feet  of 
common  air  difeharged ; the  fvxth  column  is  the  height  in 
inches  at  which  the  force  of  the  biaft  would  dupport  a column 
ot  water  if  a pipe  were  inlerted  into  the  ride  of  the  cylinder. 
This  is  an  extremely  proper  addition  to  fuch  machines,  lhowing 
at  all  times  the  po’wtr  of  the  machines,  and  teaching  us  what 
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intenfity  of  biaft  is  employed  for  different  purpofes.  The  table 
is  computed  from  the  fuppefition  that  the  ordinary  preffure  of 
the  air  is  15  pounds  on  a fquare  inch.  This  is  fomewhat  too 
great,  and  therefore  the  velocities  are  a little  too  fmail ; but  the 
quantities  difeharged  will  be  found  about  one-third  too  great 
(without  affedting  the  velocities)  on  account  of  the  convergeiicy 
of  the  ftream. 
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This  table  extends  far  beyond  the  limits  of  ordinary  ufe, 
very  few  blaft-furnaces  having  a force  exceeding  60  inches  of 
water. 

We  fhall  conclude  this  account  of  blowing  machines  with  a 
defeription  of  a fmail  one  for  a blow-pipe.  PI.  13-.  fig:  79. 
ABCD,  is  a veflel  containing  water,  about  two  feet  deep. 
EFGH  is  the  air-box  of  the  blower  open  below,  and  having  a 
pipe  ILK  riling  up  from  it  to  a convenient  height ; an  arm 
ON  which  grafps  this  pipe  carries  the  lamp  N : the  blow-pipe 
LM  comes  from  the  top  of  the  upright  pipe.  PKG.  is  the 
feeding-pipe  reaching  near  to  the  bottom  of  the  veflel. 

Water  being  poured  into  the  veflel  below,  and  its  cover  being 
put  on,  which  fits  the  upright  pipe,  and  touches  two  fluds  a , a , 
projefting  from  it,  blow  in  a quantity  of  air  by  the  feeding  pipe 
l’Q. ; this  expels  the  water  from  the  air-box,  and  occafions  a 
preffure  which  produces  the  blalt  through  the  blow-pipe  M. 

In  No.  $4  of  this  article,  we  mentioned  an  application 
which  has  been  made  of  Hero’s  fountain,  at  Chemnitz,  in 
Hungary,  for  raifing  water  from  the  bottom  of  a mine.  We 
ftiall  now  give  an  account  of  this1  very  ingenious  contrivance. 

In  fig.  80,  B reprefents  the  fource  of  water  elevated  above 
the  mouth  of  the  pit  r 36  feet.  From  this  there  is  led  a pipe 
B£CD  four  inches  diameter.  This  pipe  enters  the  top  of  a 
copper  cylinder  b ede,  8-|-  feet 'high,  five  feet  diameter,  and  two 
inches  thick,  and  it  reaches  to  within  four  inches  of  the  bot- 
tom-; it  has  a cock  at  C.  This  cylinder  has  a cock  at  F,  and 
a very  large  one  at  K.  'From  the  top  be  proceeds  a pipe-GIIIi 
two  inches  in  diameter,  which  goes  down  the  pit  96  feet,  and 
is  inferted  into  the  top  of  another  brat's  cylinder  f gbi,  which 
is  6|-  feet  high,  four  feet  diameter,  and  two  inches  thick,  con- 
taining 83  cubic  feet,  which  is  very  nearly  one  half  of  the  ca- 
pacity of  the  other,  viz.  of  1 70  cubic  feet.  There  is  another 
pipe  NI  of  four  inches  diameter,  which  riles  from  within  four 
inches  of  the  bottom  of  this  lower  cylinder,  is  foldered  into  its 
top,  and  riles  to  the  trough  NO,  which  carries  off  the  water 
from  the  mouth  ot  the  pit.  Thisdowor  cylinder  communicates 
at  the  bottom  with  the  water  L which  coiledts  in  the  drrins  of 
the  mine.  A large  cock  K ferves  to  admit  or  exclude  this  watn  ; 
another  cock  M,  at  the  top  of  this  cylinder,  communicates 
with  the  external  air. 

Now  fuppole  the  cock  C flout,  and  all  the  reft  open  ; the  up- 
per cylinder  will  contain  air,  and  the  lower  cylinder  will  be 
filled  with  water, •becaule  it  is  funk  lb  deep  that  its  top  is  below 
the  ufual  fuiface  of  the  mine-waters.  Now  ftmt  the  cocks 
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F,  F.r  M,  K,  and  open  the  rock  C.  The  water  of  the  fource  B 
mu  ft  run  in  by  the  orifice  D,  and  rife  in  the  upper  cylinder, 
comprefling  the  air  above  it  and  along  the  pipe  GHH',  and  thus 
acting  on  the  furface  of  the  water  in  the  lower  cylinder.  It 
will  therefore  caufe  it  to  rife  gradually  in  the  pipe  IN,  where  it 
Wall  always  be  of  fuch  a height  that  its  weight  balances  the 
elafticity  of  the  comprefled  air.  Suppofe  no  illue  given  to  the 
air  from  the  upper  cylinder,  it  would  be  comprefled  into  one- 
fifth  of  its  bulk  by  the  column  of  136  feet  high  ; for  a column 
of  34  feet  nearly  balances  the  ordinary  elafticity  of  the  air. 
Therefore,  when  there  is  an  illue  given  to  it  through  the  pipe 
GHH,  it  will  drive  the  com  prelied  air  along  this  pipe,  and  it 
will  expel  water  from  the  lower  cylinder.  When  the  upper 
cylinder  is  full  of  water,  there  \vill  be  34  cubic  feet  of  water 
expelled  from  the  lower  cylinder.  If  the  pipe  IN  had  been 
more  than  136  feet  long,  the  water  would  have  rifen  136  feet, 
being  then  in  equilibrio  with  the  water  in  the  feeding  pipe 
B£CD  (as  was  Ihown  in  No.  52.),  by  the  intervention  of  the 
elattic  air  ; but  no  more  water  would  have  been  expelled  from 
the  lower  cylinder  than  what  fills  this  pipe.  But  the  pipe  being 
only  \j6  feet  high,  the  water  will  be  thrown  out  at  N with  a 
very  great  velocity.  If  it  were  not  for  the  great  obftru<5tions 
•which  water  and  air  mult  meet  with  in  their  palTage  along 
pipes,  it  would  ildue  at  N with  a velocity  of  more  than  30  feet 
per  feconJ.  It  i flues  much  more  (lowly,  and  at  laft  the  upper 
cylinder  is  full  of  water,  and  the  water  would  enter  the  pipe 
CH.and  enter  the  lower  cylinder,  and,  without  difplacing  the 
air  in  it,  would  rife  through  the  difeharging  pipe  IN,  and  run 
off  to  walte.  To  prevent  this  there  hangs  in  the  pipe  HG  a 
cork  ball  or  double  cone,  by  a brafs  wire  which  is  guided  by 
holes-  in  two  crofs  pieces  in  the  pipe  HG.  When  the  upper 
cylinder  is  filled  with  water,  this  cork  plugs  up  the  orifice  G, 
and  no  water  is  waded ; the  influx  at  I)  now  flops.  But 
the  lower  cylinder  contains  comprefled  air,  which  would  ba- 
lance water  in  a difeharging  pipe  136  feet  high,  whereas  IN  is 
only  96.  Therefore  the  water  will  continue  to  flow  at  N till 
the  air  has  fo  far  expanded  as  to  balance  only  96  feet  of  water, 
that  is,  till  it  occupies  one-half  of  its  ordinary  bulk,  that  is, 
one-fourth  of  the  capacity  of  the  upper  cylinder,  or  42^  cubic 
feet.  T herefore  425:  cubic  feet  will  be  expelled,  and  the  efflux 
at  N will  ceafe  ; and  the  lower  cylinder  is  about  one-half  full 
of  water.  When  the  attending  workman  obferves  this,  he  (huts 
the  cock  C.  He  might  have  done  this  before,  had  he  known 
when  the  orifice  G was  flopped  ; but  no  lofs  enfues  from  the 
delay.  At  the  fame  time  the  attendant  opens  the  cock  E,  the 
water  ifl'ues  with  great  violence,  being  prefl'ed  by  the  condenfed 
air  from  the  lower  cylinder.  It  therefore  iflues  with  the  fum  of 
its  own  weight  and  of  this  compreflion.  Thefe  gradually  de- 
C re  ate  together,  by  the  efflux  of  the  water  and  the  expanfion  of 
the  air ; but  this  efflux  (lops  before  all  the  water  has  flowed 
out for  there  is  42^  feet  of  the  lower  cylinder  occupied  by 
air.  This  quantity  of  water  remains,  therefore,  in  the  upper 
cylinder  nearly  : the  workman  knows  this,  hecaule  the  dil- 
charged  water  is  received  firft  of  all  into  a veflel  containing 
three-fourths  of  the  capacity  of  the  upper  cylinder.  When- 
ever this  is  filled,  (he  attendant  opens  the  cock  K by  a long 
rod  which  goes  down  the  (haft  ; this  allows  the  water  of  the 
mine  to  fill  the  lower  cylinder,  allows  the  air  to  get  into  the 
upper  cylinder,  and  this  allows  the  remaining  water  to  run  out 
of  it. 

And  thus  every  thing  is  brought  into  its  firft  condition  and 
when  the  attendant  fees  no  more  water  come  out  at  E,  he  (huts 
the  cocks  E and  M,  and  opens  the  Cock  C,  and  the  operation 
is  repeated. 

There  is  a very  firprifing  appearance  in  the  working  of  this 
engine.  When  the  efllux  at  N has  flopped,  if  . the  cock  F be 
opened,  the  water  and  air  ruth  out  together  with  prodigious 


violence,  and  the  drops  of  water  are  changed  into  hail  or  lumps 
of  ice.  It  is  alight  ufually  (hown  to  firangers,  who  are  defiicd 
to  hold  their  hats  to  receive  the  Halt  of  air  : the  ice  comes  out 
with  fuch  violence  as  frequently  to  pierce  the  hat  like  a piflol 
bullet.  This  rapid  congelation  is  a remarkable  infiance  of  the 
general  fa£t,  that  air  by  luddenly  expanding,  generates  cold,  its 
capacity  for  heat  being  increafed.  Thus  the  peafant  cools  his 
broth  by  blowing  over  the  fpoon,  even  from  warm  lungs:  a 
. dream  of  air  from  a pipe  is  always  cooling. 

The  above  account  of  the  procedure  in  working  this  engine 
(hows  that  the  efllux  both  at  N and  E becomes  very  flow  near 
the  end.  It  is  found  convenient  therefore  not  to  wait  for  the 
complete  difeharges,  but  to  turn  the  cocks  when  about  30  cubic 
feet  of  water  have  been  dilcharged  at  N : more  work  is  done  in 
this  way.  A gentleman  of  great  accuracy  and  knowledge  of 
thefe  fubjefts  took  the  trouble,  at  our  defire,  of  noticing  par- 
ticularly the  performance  of  the  machine.  He  obferved  that 
each  ftroke,  as  it  may  be  called,  took  up  about  three  minutes 
and  one-eighth  ; and  that  32  cubic  feet  of  water  were  difeharged 
at  N,  and  66  were  expended  at  E.  The  expence  therefore  is 
66  feet  of  water  falling  136  feet,  and  the  performance  is  32 
railed  96,  and  they  are  in  the  proportion  of  65  X 1 36  to  3 2 x 9 6, 
or  of  1 to  0,3422,  or  nearly  as  3 to  r.  This  is  luperior  to  the 
performance  of  the  moll  perfedl  underfliot  mill,  even  when  all 
fridlion  and  irregular  obllrudlions  are  negledted  3 and  is  not 
much  inferior  to  any  overlhot  pump  mill  that  has  yet  been 
erefted.  When  we  refledd  on  the  great  obftrudlions  which 
water  meets  with  in  its  pafl’age  through  long  pipes,  we  may  be 
allured  that,  by  doubling  the  (ize  of  the  feeder  and  dilcharger, 
the  performance  of  the  machine  will  be  greatly  improved  ; we 
do  not  hefitate  to  fay,  that  it  would  be  increafed  one-third  : it  is 
true  that  it  will  expend  more  water  3 but  this  will  not  be  nearly 
in  the  fame  proportion  ; for  moft  of  the  deficiency  of  the  ma- 
chine arifes  from  the  needlels  velocity  of  the  firfi  efflux  at  N. 

T he  difeharging  pipe  ought  to  be  110  feet  high,  and  not  give 
fenfibly  lefs  water. 

Then  it  mull  be  confidered  how  inferior  in  original  expence 
this  Ample  machine  mult  be  to  a mill  of  any  kind  which  would 
rail'e  10  cubic  feet  q6  feet  high  in  a minute,  and  how  fmall  the 
repairs  on  it  need  be,  when  compared  with  a mill. 

And,  laftly,  let  it  be  noticed,  that  fuch  a machine  can  be 
ufed  where  no  mill  whatever  can  be  put  in  motion.  A fmall 
ltrekm  of  water,  which  would  not  move  any  kind  of  wheel, 
will  here  raife  one-third  of  its  own  quantity  to  the  fame  height  j 
working  as  faft  as  it  is  fupplied. 

For  all  thefe  reafons,  we  think  that  the  Hungarian  machine 
eminently  deferves  the  attention  of  mathematicians  and  engi- 
neers, to  bring  it  to  itsutmofl  perfeilion,  and  into  general  ufe. 
There  are  fituations  where  this  kind  of  machine  may  be  very 
ufeful.  Thus,  where  the  tide  riles  17  feet,  it  may  be  uted  (or 
compreffing  air  to  (even-eighths  of  its  bulk  ; and  a pipe  leading 
from  a very  large  veflel  inverted  in  it,  may  be  uled  for  raifing 
the  water  from  a veflel  of  one-eighth  of  its  capacity  17  feet 
high  3 or  if  this  veflel  has  only  one  tenth  of  the  capacity  of 
the  large  one  let  in  the  tide-way,  two  pipes  may  be  led  from 
it  ; one  into  the  fmall  veflel,  and  the  other  into  an  equal  vellel 
16  feet  higher,  which  receives  the  water  from  the  firft.  Thus- 
one-fixteentb  of  the  water  may  be  railed  34  feet,  and  a fmaller 
quantity  to  a Hill  greater  height  ; and  this  with  a kind  of  power 
that  can. hardly  he  applied  in  any  other  way.  Machines  of  this 
kind  are  deferibed  by  Schottus,  Sturmius,  Leopold,  and  other 
old  writers  3 and  they  (hould  not  be  forgotten,  hecaule  oppor- 
tunity may  offer  of  making  them  highly  ufeful.  A gentle- 
man's houle  in  the  country  may  thus  be  fupplied  with  water 
by  a machine  that  will  coll  little,  and  hardly  go  out  of  repair. 

The.  lafi  pneumatical  engine  which  wc  (hall  (peak  of  at  pre- 
lcnt  is  the  common  fanners,  uied  lor  winnowing  grain,  and  to*. 
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drawing  air  out  of  a room  : and  we  have  but  few  obfervations 
to  make  on  them. 

The  wings  of  the  fanners  are  inclofed  in  a cylinder  or  drum, 
whole  circular  Tides  have  a large  opening  BDE  (pi  13.  fig.  81.) 
round  the  cenlre,  to  admit  the  air.  By  turning  the  wings  ra- 
pidly round,  the  air  is  hurried  round  along  with  them,  and  thus 
acquires  a centrifugal  tendency,  by  which  it  preties  ftrongly  on 
the  outer  rim  of  the  drum  : this  is  gradually  detached  from  the 
circle  as  at  KI,  and  terminated  in  a trunk  IHGF,  which  goes 
oti'  in  a tangential  diredlion  : the  air  therefore  is  driven  along 
this  pafiage. 

If  the  wings  u-ere  difpofed  in  planes  palling  through  the  axis 
C,  the  compreflion  of  the  air  by  their  anterior  furtace  would 
give  it  foine  tendency  to  efcape  in  every  diredlion,  and  would 
obftrurft  in  fome  degree  the  arrival  of  more  air  through  the  fide 
holes.  They  are  therefore  reclined  a little  backward,  as  repre- 


POC 

PNEUMATOSIS,  in  medicine  ; a difeafe  defcribed  by  Cullen 
as  a tenfe  elaftic  fwelling  of  the  body,  crackling  under  the  hand. 
It  arifes  from  confined  air. 

PNEUMONIA,  in  medicine  ; Pyrexia,  with  a pain  in  fome 
part  of  the  thorax,  difficult  refpiration  and  cough.  Of  this 
affeflion  there  are  two  fpecies,  viz.  peripneumony  and  pleu- 
rifv. 

PNEUMONICS,  in  pharmacy  ; medicines  proper  in  difeafes 
of  the  lungs,  in  which  refpiration  is  affefted. 

PO,  a large  aud  celebrated  river  of  Italy,  which  has  its  fource 
at  Mount  Vifs  in  Piedmont,  and  on  the  confines  of  Dauphiny. 
It  runs  through  Piedmont,  Montferrat,  the  Milanefe,  and  duchy 
of  Mantua  ; from  thence  it  runs  to  the  borders  of  the  Parme- 
zan,  and  a part  of  the  Modenefe  ; and  having  entered  the  Fe- 
rarefe,  it  begins  to  divide  at  Ficheruolo-,  and  proceeds  to  dit- 
charge  itfelf  into  the  Gulf  of  Venice  by  four  principal  mouths. 
As  it  pafies  along,  it  receives  feveral  rivers,  and  often  overflow's 
its  banks,  doing  a great  deal  of  mifchief : the  reafon  of  which 
is,  that  moll  of  thofe  rivers  defcend  from  the  Alps,  and  are  in- 
creafed  by  the  melting  of  the  (now. 

POA,  Meadow-grass  : a genus  of  the  digynia  order,  be- 
longing to  the  pentandria  clats  of  plants;  and  in  the  natural 
method  ranking  under  the  fourth  order,  Grartlina.  The  calyx 
is  bivalved  and  multiflorous;  the  fpicula  or  partial  fpike.is 
ovate,  with  the  valvules  fcarious  and  a little  (harp,  or  thin  ore 
the  margin.  There  are  20  fpecies  ; moll  of  them  grades,  and 
very  agreeable  food  for  cattle  ; for  one  fpecies,  which  grows  in 
rnarffies,  the  cattle  will  frequently  go  fo  deep  as  to  endanger 
their  lives.  This  is  called  the  aquatica,  or  water  recd-grafs. 
ft  is  the  largeft  of  the  Eritiffi  grades,  growing  to  the  height  of 
five  or  fix  feet.  The  leaves  are  fmooth,  and  half  an  inch  wide  or 
more.  The  panicle  is  eight  or  ten  inches  long,  greatly  branched,* 
and  decked  with  numerous  fpjcula  ; thefe  are  of  a refldifh  brown 
colour  intermixed  with  green,  of  a compreffed  lanceolate  form, 
imbricated  with  about  fix  flowers  for  the  moil  part,  but  varying 
from  five  to  ten. 

POGHE1TI.  See  Bareatelli. 

POCOCKE  (Dr.  Edward),  one  of  the  moil  learned  men 
in  the  oriental  tongues  in  Europe,  was  the  eldeft  fon  of  the  Rev. 
Edward  Pococke  ; and  was  born  at  Oxford  in  5604,  were  he 
was  alfo  bred.  In  1628  he  was  admitted  probationer-fellow  of 
his  college,  and  about  the  fame  time  had  prepared  art  edition  of 
the  Second  Epiftle  of  St.  Peter,  the  Second  and  Third  of  St. 
John,  and  that  of  St.  Jude,  in  Syriac  and  Greek,  with  a Latin 
Tpanflation  and  Notes.  In  1629  he  was  ordained  pried,  and 


fented  in  the  figure.  It  may  be  fhown  that  their  bed  form 
would  be  that  of  a hyperbolic  fpiral  a be  ; but  the  (Iraight  form 
approaches  fiftliciently  near  to-the  mutt  ] eriedt  ffiape. 

Much  labour  is  loll,  however.,  in  carrying  the  air  round  thofe 
parts  of  the  drum  where  it  cannot  efcape.  The  fanners  would 
either  draw  or  difeharge  almoft  twice  as  much  air  if  an  opening 
were  made  all  round  one  fide.  This  could  be  gradually  con- 
tradled  (where  required  for  winnowing)  by  a furrounding  cone, 
and  thus  directed  againft  the  falling  grain  : this  has  been  veri- 
fied by  abdual  trial.  When  ufed  tor  drawing  air  out  of  a room 
for  ventilation,  it  would  be  much  better  to  remove  the  outer 
fide  of  the  drum  entirely,  and  let  the  air  fly  freely  off  on  all 
fides  ; but  the  flat  fides  are  neceffary,  in  order  to  prevent  the  air 
from  arriving  at  the  fanners  any  other  way  but  through  the  cen- 
tral holes,  to  which  trunks  (liould  be  fitted  leading  to  the  apart- 
ment which  is  to  be  ventilated. 

wtwbwiiwi.hu— i 1 

POD 

appointed  chaplain  to  the  Englifli  merchants  at  Aleppo,  where 
he  continued  five  or  fix  years ; in  which  time  he  dillinguilhed 
himfelf  by  his  fortitude  and  zeal  while  the  plague  raged  there. 
At  length  returning  to  England,  he -was  in  1636  appointed 
reader  of  the  Arabic  leflures  founded  by  arcbbilliop  Laud. 
Three  years  after  he  went  to  Conflantinople,  where  he  profe- 
cuted  his  Iludies  of  the  eaftern  tongues,  and  procured  many 
valuable  manuferipts.  After  near  four  years  flay  in  that  city, 
he  embarked  in  1640;  and  taking  Paris  in  his  way,  vifited 
Gabriel  Sionita  the  famous  Maronite,  and  Hugo  Grotius.  In 
1643  he  was  prefented  to  the  reftory  of  Childrev  in  Berks;  - 
and  about  three  years  after  married  the  daughter  of  Thomas 
Burdett,  Efq.  About  the  middle  of  1647  he  obtained  the  re- 
ftitution  of  the  falary  of  his  Arabic  leflure,  which  had  been 
detained  from  him  about  three  years.  In  1648  king  Charles  I, 
who  was  then  prifoner  in  the  lfie  of  Wight,  nominated  Mr. 
Pococke  to  the  profeflorffiip  of  Plebrew,  and  the  canonry  of  • 
Chrift-church  annexed  to  it  ; but  in  1650  he  was  ejerffed  from 
his  canonry  for  refufing  to  take  the  engagement,  anil  foon  after 
a vote  palled  for  depriving  him  of  his  Hebrew  and  Arabic  lec- 
tures ; but  feveral  governors  of  houfes,  &c.  pteienting  a pe- 
tition in  his  favour,  he  was  fullered  to  enjoy  both  thele  places. 
He  had  fome  years  before  publifhed  his  Specimen  Hijiorlce  f, Ira - 
bum  ; and  now  appeared  his  Porta  Aloftt : and  foon  after  the 
Engl iffi  Polyglot  edition  of  the  Bible,  to  which  he  had  largely 
contributed,  and  alfo  Eutychius’s  Annals,  with  a Latin  ver- 
lion.  At  the  Reftoration  he  was  reftored  to  the  canonry  of 
Chrift-church,  and  alfo  received  the  degree  of  doHor  of  divinity. 
He  then  publiihed  his  Arabic  verfion  of  Grotius’s  Treatite  of 
the  Truth  of  the  Chriftian  Religion  ; and  an  Arabic  poem  in- 
titled  Lamiato’l  djam,  with  a Latin  tranflation  and  notes. 
Soon  after  he  publifhed  Gregory  Abul.  Pharajius’s  Hijiorla  Dy- 
najllarum.  In  1674  he  publifhed  an  Arabic  verfion  of  the-v 
chief  parts.of  the  Liturgy  of  the  Church  of  England;  and  a 
few  years  after  his  Commentary  on  the  Prophecies  of  Micah, 
Malachi,  Holca,  and  Joel.  This  great  man  died  in  i'9t, 
after  having  been  for  many  years  confelfedly  the  firlt  per  Ion  in 
Europe  for  eaftern  learning  ; and  was  no  lefs  worthy  of  admi- 
ration for  his  uncommon  modefty  and  humility,  and  all  the  . 
virtues  that  can  adorn  a Chriftian.  His  theological  works 
were  republiffied  at  London  in  1740,  in  two  volumes  in  folio.  . 

PODAGRA,  or  the  Gout.  See  Mf.di  012:3. 

PODAIJRIUS,  fon  of  Aifculapius  and  Epione,  was  one  of:- 
the’  pupils  of  the  Centaur  Chiron,  under  whom  he  made  him- 
fielf  X’uch  a mailer  of  medicine,  that  during  the  .Trojan  war  .the  .■ 
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(Wrecks  invited  him  to  their  camp  to  (lop  a peflilence  which  had 
bafiied  the  (kill  of  all  their  phytieians.  Some  iuppofe,  however, 
that  he  went  to  the  Trojan  war,  not  in  the  capacity  of  a phyfi- 
cian  in  the  Grecian  army,  but  as  a warrior,  attended  by  his 
brother  Machaon,  in  50  (hips,  with  foldicrs  from  CEchalia, 
•Ithon.c,  and  Trica.  At  his  return  Podalirius  was  (hip-wrecked  . 
on  the  Coaft  of  Caria,  where  he  cured  of  the  falling  (icknefs  a 
daughter  of  the  king  of  the  place,  tie  fixed  his  habitation 
there  ; and  built  two  towns,  one  of  which  he  called  Syrna,  after 
his  wife.  The  Carians,  on  his  death,  built  him  a temple,  and 
paid  him  divine  honours.  ■ - 

PODEX,  in  anatomy;  the  fame  with  Anus,  fee  Anatomy. 

PODOLIA,  a province  of  Poland,  bounded  on  the  ea(t  by 
Volhinia  and  the  river  Ukraiti ; on  the  north  and  north- eatt 
by  Budfiac  Tartary;  on  the  fouth-eatl  by  the  river  Nielfer, 
which  feparates  it  from  Bella r ah i a and  Moldavia  in  European 
Turkey  on  the  fouth-weft  ; and  by  the  province  of  Red  Ruffia 
on  the  norlh-weft.  It  is  ufually  divided  into  the  Upper  and 
Lower.  In  the  Upper, -which  is  the  weftern  part,  the  chief 
town  is  Kamieck,  the  capital  of  Podolia,  and  of  a pialatinate. 
In  the  Lower,  or  eaftern  part  of  Podolia,  the  chief  town  is 
Brackiaw,  the  capital  of  a palatinate. 

’PODOPHYLLUM,  in  botany:  A genus  of  the  monogynia 
order,  belonging  to  the  polyandria  clals  of  plants  ; and  in  the 
natural  method  ranking  under  the  27th  order,  Bhceeeda.  The 
corolla  has  nine  petals  ; the  calyx  triphyllous;  the  berry  unilo- 
cular, crowned  with  the  fiigma. 

PODURA,  or  String  Taio,  in  zoology,  a genus  of  infetls 
off  the  order  of  aptera.  Lynn.  Syjl.  Nat.  p.  1013.  They  have 
fix  feet  formed  for  running  ; two  eyes  compofed  of  eight  facets  ; 
a tail  forked,  bent  under  the  body,  elaftic,  and  aiding  like  a 
fpring  ; the  antennas  are  long  and  fetaceous.  “ This  genus  is 
dillinguifiied  (fays  Barbut)  into  feveral  fpecies.  Some  inhabit 
ilill  waters,  leaping  and  walking  with  eale  on  the  furface  ofthat 
clement.  They  alfemble  in  troops  in  the  morning,  on  the 
banks  of  pools,  fi lb  ponds,  and  relervolrs  ; others  are  found  in 
damp  places,  under  leaves,  bark,  and  ftones;  others  among 
heaps  of  rotton  wood,  nmfhrooms,  and  in  melon-beds.  In 
Lapland,  they  are  feen  running  upon  the  fnow,  but  when  it 
begins  to  melt  they  periflr.  The  podura,  by  its  elafticiiy,  eludes 
the  cacer  grafp  of  the  naturalift.  Its  hard  forky  tail  is  a kind 
of  fpring,  by  means  of  which  the  body  of  the  animal  is  thrown 
u-d  into  the  air.”  The  podura  vitlofa  is  one  of  the  larged  fpecies 
found  in  Britain,  and  appears  to  be  of  a brown  footy  colour, 
though  it  is  really  of  a yellow  brown,  interfperfed  throughout 
with  black -coloured  fpots  and  Breaks.  The  head  and  thorax 
are  hairy,  and  llick  to  the  fingers  when  touched : the  abdomen 
is  fmooth  : the  antennae,  confiding  of  four  articulations,  are  as 
iong  as  two-thirds  of  the  body.  It  is  commonly  found  under 
Jtones. 

POE-biro,  in  ornithology,  is  an  inhabitant  of  fome  of  the 
South  Sea  lfiands,  where  it  is  held  in  .great  edeem  and  venera- 
tion by  the  natives.  It  goefe  by  the  name  of  kogo  in  New 
Zealand  ; but  it  is  better  known  by.  that  of  f>o\:-b\rd.  It  is 
fomewhat  lei's  than  our  blackbird.  -The  feathers  are  of  a fine 
mazarine  blue,  except  tho.e  of  its  neck,  which  are  of  a moll 
beautiful  diver  gray,  and  two  or  three  fhort  white  ones  which 
ate  on  the  piaion-joint  of  the  wing.  Under  its  throat  hang 
two  little  tufts  of  curled  lnow  white  feathers,  called  its  foies 
(the  0 aheitian  word  for  ear  rings) ; which  occafioned  the.name 
of  foe-bird  being  given  to  it,  It  is  remaikable  (or  the  fw-eet- 
ntfs  of  its  note,  as  . well  as  the  beauty  of  its  jilumage.  Its  fieffi 
is  alfo  delicate  food. 

PGEC1LE  was  a famous  portico  at  Athens,  which  received 
its  name  from  the  variety  (irsr/aAos)  of  paintings  which  it  con- 
tained. Zeno  kept  his  fdiool  there ; and  there  al Co  the  ftok s 
received  their  Iellons,  whence  their  name,  a s’ox,  a forcb.  The 
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PoecUc  was  adorned,  among  many  others,  with  a picture  of  the 
liege  and  lacking  of  Troy,  the  battle  of  Theleus  againll  the 
Amazons,  and  the  fight  between  the  Laced,' emonians  and  Athe- 
nians at  CT'.noe  in  Argolis.  The  only  reward  which  Miltiades 
obtained  after  the  battle  of  Marathon  v/as  to  have  his  pitture 
drawn  more  confpicuous  than  that  of  the  reft  of  the  officers  that 
fought  with  him,  in  the  reprelentation  which  was.  made  of  the 
engagement,  and  which  was  hung  up  in  the  Poecile  in  com- 
memoration of  that  celebrated  vidory. 

POEM,  a poetical  compofition.  See  Poetry. 

POESTUM,  or  Posidonia,  an  ancient  city  of  Grecia 
Magna,  now  part  of  the  kingdom  of  Naples.  It  was  founded 
by  one  of  thofe  colonies  from  Greece  which  in  the  early  ages 
eftabliftied  themfelves  in  Italy;  and  it  liouriflied  before  the 
foundation  of  Rome  itfelf.  it  v/as  dedroyed  by  the  Goths  on 
the  decline  of  the  Roman  empire,  who  in  their  barbarous  zeal 
for  the  Chriltian  religion  overturned  every  place  of  Pagan  wor- 
(hip  which  was  expofed  to  their  ravages.  Since  that  time  ith  u 
been  in  ruins  ; and  thefe  ruins  were  unknown  till  they  were 
difeovered  in  the  following  manner  : “ In  the  year  17.55  (lays 
the  author  of  the  Antiquities,  Hijlory , and  Views  of  Poejium ), 
an  apprentice  to  a painter  at  Naples,  who  was  on  a vifit  to  his 
friends  at  Capaccio,  by  accident  took  a walk  to  the  mountains 
which  furround  the  territory  of  Poeftum.  The  only  habitation 
he  perceived  was  the  cottage  of  a farmer,  who  cultivated  the 
belt  part  of  the  ground,  and  referved  the  reft  for  pafture.  The 
ruins  of  the  ancient  city  made  a part  of  this  view,  and  particu- 
larly ftruck  the  eyes  of  the  young  painter;  who,  approaching 
nearer,  faw  with  aftonilhment  walls,  towers,  gates,  and  tem- 
ples. Upon  his  return  to  Capaccio,  he  confulted  the  neigh- 
bouring people  about  the  origin  of  thefe  monuments  of  anti- 
quity. He  could  only  learn,  that  this  part  of  the  country  had 
been  uncultivated  and  abandoned  during  their  memory ; that 
about  ten  years  before,  the  farmer,  whofe  habitation  he  had 
noticed,  eftablifhed  himfelf  there  ; and  that  having  dug  in  many 
places  and  fearched  among  the  ruins  that  lay  round  him,  he  had 
found  trealures  fuflicient  to  enable  him  to  purchafe  the  whole. 
At  the  painter’s  return  to  Naples,  he  informed  his  mailer  of  thefie 
particulars,  whofe  curiofity  was  fo  greatly  excited  by  the  de- 
scription, that  he  took  a journey  to  the  place,  and  made  draw- 
ings of  the  principal  views.  Thefe  were  (howri  to  the  king  of 
Naples,  who  ordered  the  ruins  to  be  cleared,  and  Poeftum  arofe 
from  the  obfcurity  in  which  it  had  remained  for  upwards  of  700 
years,  as  little  known  to  the  neighbouring  inhabitants  as  to 
travellers.” 

Our  author  gives  the  following  deferiplion  of  it  in  its  prefent 
date.  It  is,  fays  he,  of  an  oblong  figure,  about  two  miles  and 
a half  in  circumference.  It  has  tour  gates,  which  are  oppolite 
to  each  other.  On  the  key-done  of  the  arch  of  the  north  gate, 
on  the  outfide,  is  the  figure  of  Neptune  in  ballo  relievo,  and 
within  a hippocampus.  The  walls  which  ft  ill  remain  are  com- 
pofed of  large  cubical  ftones,  and  are  extremely  thick,  in  lotne 
parts  18  feet.  That  the  walls  have  remained  unto  this  time  is 
owing  to  the  very  cxa#t  manner  in  which  the  ftones  are  fitted  to 
one  another  (a  circumftance  obferved  univerfally  in  the  mafonry 
of  the  ancients),  and  perhaps  in  fome  meafure  to  a ftaladlical 
concretion  which  has  grown  over  them.  On  the  walls  here  and 
there  are  placed  towers  of  different  heights;  thofe  near  the  grates 
being  much  higher  and  larger  thrn  the  others,  and  evidently  of 
modern  workmanlhip.  He  obferves,  that,  from  its  (ituation 
among  niarilies,  bituminous  and  lulphureous  fprings,  Podium 
mull  have  been  unwholefome  ; a circumftance  mentioned  by 
Sirabo,  Mcrbofam  cam  facit  Jiuvius  in  faludes  dr/fufus.  Jn  luch 
a. (ituation  the  water  mud  have  been  bad.  Hence  the  inhabi- 
tants were  obliged  to  convey  that  needfary  of  lite  from  purer 
fprings  by  means  of  aqueduds,  of  which  many  vtftjges  tlill 
remain. 
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The  principal  monuments  of  antiquity  arc'a  theatre,  an  am- 
phitheatre, and  three  temples.  The  theatre  and  amphitheatre 
are  much* ruined.  The  tirft  temple  is  hexaftylos,  and  amphi- 
proflylos.  At  one  end,  the  pilafters  and  two  columns  which 
divided  the  cella.from  the  pronaos  are-flill  remaining.  Within 
the  cella  are  two  rows  of  fmaller  columns,  with  an  architrave, 
which  fupport  the  fecond  order.  This  temple  our  author  takes 
to  be  of  that  kind  called  by  Vitruvius  hyphathros,  and  fupports 
his  opinion  by  a quotation  from  that  author.  The  fecond  tem- 
ple is  alfo  amphiproftylos  : it  has  9 columns  in  front  and  18 
in  flank,  and  feems  to  be  of  that  kind  called  by  Vitruvius 
pfeudodipteros '.  The  third  is  likewife  amphiproftylos.  It  has 
6 columns  in  front  and  13  in  flank.  Vitruvius  calls  this  kind 
of  temple  periptcros.  “ The  columns  of  thefe  temples  (fays  our 
author)  are  of  that  kind  of  Doric  order  which  we  find  employed 
in  works  of  the  greateft  antiquity.  They  are  hardly  five  dia- 
meters in  height.  They  are  without  bafes,  which  alfo  has  been 
urged  as  a proof  of  their  antiquity  ; but  we  do  not  find  that  the 


ancients  ever  ufed  bafts  to  this  order,  at  leaft  till  very  late. 
Vitruvius  makes  no  mention  of  bafes  for  this  order  : and  the 
only  inftance  we  have  of  it  is  in  the  firft  order  of  the  colifteum 
at  Rome,  which  was  built  by  Vefpafian.  The  pillars  of  thefe 
temples  are  fluted  with  very  (hallow  flutings  in  the  manner  de- 
feribed  by  Vitruvius.  The  columns  diminifh  from  the  bottom, 
which  was  the  moll  ancient  method  almoft  univerfally  in  all 
the  orders.  The  columns  have  aftragals  of  a very  Angular 
form;  which  (hows  the  error  of  thofe  who  imagine  that, this 
member  was  fitft  invented  with  the  Ionic  order,  to  which  the 
Greeks  gave  an  aftragal,  and  that  the  Romans  were  the  firft 
who  applied  it  to  the  Doric.  The  echinus  of  the  capitol  is  of 
the  fame  form  with  that  of  the  temple  of  Corinth  defcribed  by 
Le  Roy.”  See  Swinburne s Travels  in  the  Two  Sicilies , vol.  ii. 
p.  131— 140. 

POET,  the  author  of  a poem.  See  the  article  Poetry. 

Provencal  Poets.  See  Troubadours. 


POETRY. 


AMIDST  thofe  thick  clouds  which  envelope  the  firft  ages 
of  the  world,  reafon  and  hiftory  throw  fome  lights  on  the 
origin  and  primitive  employment  of  this  divine  art.  Reafon 
fuggefts,  that  before  the  invention  of  letters,  all  the  people  of 
the  earth  had  no  other  method  of  tranfmitting  to  their  defcend- 
ants  the  principles  of  their  worftiip,  their  religious  ceremonies, 
their  laws,  and  the  renowned  actions  of  their  fages  and  heroes, 
than  by  poetry;  which  included  all  thefe  objects  in  a kind  of 
hymns  that  fathers  fung  to  their  children,  in  order  to  engrave 
them  with  indelible  ftrokes  in  their  hearts.  Hiftory  not  only 
informs  us,  that  Moles  and  Miriam,  the  firft  authors  that  are 
known  t<?  mankind,  fung,  on  the  borders  of  the  Red  Sea,  a fong 
of  divine  praife,  to  celebrate  the  deliverance  which  the  Almighty 
had  vouchfafed  to  the  people  of  Ifrael,  by  opening  a paffage  to 
them  through  the  waters  ; but  it  has  alfo  tranfmitted  to  us  the 
fong  itfelf,  which  is  at  once  the  moft  ancient  monument  and  a 
mafter-piece  of  poetic  compofition. 

The  Greeks,  a people  the  moft  ingenious,  the  moft  animated, 
and  in  every  fenle  the  moft  accomplifhed,  that  the  world  ever 
produced — ftrove  to  ravifh  from  the  Hebrews  the  precious  gift 
of  poetry,  which  was  vouchfafed  them  by  the  Supreme  Author 
of  .all  nature,  that  they  might  aferibe  it  to,  their  falfe  deities. 
According  to  their  ingenious  fictions,  Apollo  became  the  god  of 
poetry,  and  dwelt  on  the  hills  of  Phocis,  Parnafi'us,  and  Helicon, 
whole  feet  were  waftied  by  the  waters  of  Hyppocrene,  of  which 
each  mortal  that  ever  drank  was  feized  with  a facted  delirium. 
The  immortal  fwans  floated  on  its  waves.  Apollo  was  accom- 
panied by  the  Mufes — thofe  nine  learned  fitters — the  daughters 
of  Memory  : and  he  was.  conftantly  attended  by  the  Graces. 
Pegafus,  his  winged  courier,  transported  him  with  a rapid 
flight  into  all  the  regions  of  the  univerfe.  Happy  emblems  ! 
by  which  we  at  this  day  embellifh  our  poetry,  as  no  one  has 
ever  yet  been  able  to  invent  more  brilliant  images. 

The  literary  annals  of  all  nations  afford  veftiges  of  poetry 
from  the  remoteft  ages.  They  are  found  among  the  moft  favage 
nt  the  ancient  barbarians,  and  the  moft  defolate  of  all  the  Ame- 
ricans. Nature  r fferts  her  rights  in  every  country  and  every 
age.  Tacitus  mentions  the  verfes  and  the  hymns  of  the  Ger- 
mans, at  the  time  when  that  rough  people  yet  inhabited  the 
yoods,  and  while  their  manners  were  ftill  favago.  The  firft 
inhabitants  of  Kunnia,  and  the  other  northern  countries;  thofe 
of  Gaul,  Albion 
nad  their  poetry 
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1,  Iberia,  Aufonia,  and  other  nations  of  Europe, 
, as  well  as  the  ancient  people  of  Alia,  and  of 


the  known  borders  of  Africa.  But  the  Ample  produ&iorjp  of 
nature  have  conftantly  fomething  unformed,  rough,  and  favage. 
The  Divine  Wifdom  appears  to  have  placed  the  ingenious  and 
polifhed  part  of  mankind  on  the  earth,  in  order  to  refine  that 
which  comes  from  her  bofom  rude  and  imperfect : and  thus  art 
has  poliftted  poetry,  which  iffued  quite  naked  and  favage  from 
the  brains  of  the  firft  of  mankind. 

But  what  is  Poetry  ? It  would  be  to  abridge  the  limits 
of  the  poetic  empire,  to  contract  the  fphere  of  this  divine  art, 
(hould  we  fay,  in  imitation  of  all  the  dictionaries  and  other 
treatifes  on  verfification,  that  poetry  is  the  art  of  making  verfes , 
of  lines  or  periods  that  are  in  rhyme  or  metre.  This  is  rather  a 
grammatical  explanation  of  the  word  than  a real  definition  of 
the  thing,  and  it  would  be  to  degrade  poetry  thus  to  define  it. 
The  father  of  criticifm  has  denominated  poetry  n’eyyv)  fuprfltxy], 
an  imitative  art : but  this,  though  juft  in  itfelf,  is  too  general 
for  a definition,  as  it  does  not  diferiminate  poetry  from  other 
arts  which  depend  equally  on  imitation.  The  jufteft  definition 
feems  to  be  that  given  by  baron  Bielfield,  That  poetry  is  the  art 
of  exprefjlng  our  thoughts  by  fiction.  In  faCt,  it  is  after  this 
manner  (if  we  refleCh  with  attention)  that  all  the  metaphors 
and  allegories,  all  the  various  kinds  of  fiCtion,  form  the  firft 
materials  of  a poetic  edifice  : it  is  thus  that  all  images,  all  com- 
parifons,  allufions,  and  figures,  efpecially  thofe  which  perlonify 
moral  fubjeCts,  as  virtues  and  vices,  concur  to  the  decorating  of 
fuch  a ftruCture.  A work,  therefore,  that  is- tilled  with  inven- 
tion, that  inceffantly  prefents  images  which  render  the  reader 
attentive  and  affeCted,  where  the  author  gives  interefting  fenti- 
ments  to  every  thing  that  he  makes  fpeak,  and  where  he 
makes  fpeak  by  fenfible  figures  all  thofe  objeCts  which  would 
afteCl  the  mind  but  weakly  when  clothed  in  a fimple  profaic 
ftyle, — fuch  a work  is  a poem.  While  that,  though  it  be  in 
verfe,  which  is  of  a didaCtic,  dogmatic,  or  moral  nature,  and 
where  the  objeCts  are  prefented  in  a manner  quite  fimple,  with- 
out fiCtion,  without  images  or  ornaments,  cannot  be  called 
poetry , but  merely  a work  in  verfe;  for  the  art  of  reducing 
thoughts,  maxims,  and  periods,  into  rhyme  or  metre,  is  very 
different  from  the  art  of  poetry. 

An  ingenious  fable,  a lively  and  interefling  romance,  a 
comedy,  the  fublime  narrative  of  the  aCtions  of  a hero,  fuch  as 
the  Telemachus  of  M.  Fenelon,  though  written  in  profe,  but  in 
meafured  profe,  is  therefore  a work  of  poetry  : becaufe  the 
foundation  and  the  fuperftruCture  are  the  productions  of  genius, 
4 F 
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as  the  whole  proceeds  from  fidtion  j and  truth  itfelf  appears  to 
have  employed  an  innocent  and  agreeable  deception  to  inftrudl 
with  efficacy.  This  is  fo  true,  that  the  pencil  alfo,  in  order  to 
pleafe  and  affiedt,  has  recourfe  to  fidtion  ; and  this  part  of  paint- 
ing is  called  the  poetic  compofition  of  a pidlure.  It  is  therefore 
by  the  aid  of  fidtion  that  poetry,  fo  to  fpeak,  paints  its  ex- 
preftions,  that  it  gives  a body  and  a mind  to  its  thoughts,  that 
it  animates  and  exalts  that  which  would  otherwife  have  remain- 
ed arid  and  infenfible.  It  is  the  peculiar  privilege  of  poetry  to 
exalt  inanimate  things  into  animals,  and  abftradl  ideas  intoper- 
fon's.  The  former  licenfe  is  fo  common,  that  it  is  now  con- 
fidered  as  nothing  more  than  a charadteriftical  dialed!  appro- 
priated by  the  poets  to  diftinguifh  themfelves  from  the  writers 
of  prole  ; and  it  is  at  the  fame  time  fo  elfential,  that  we  quef- 
tion  much  if  this  fpecies  of  compofition  could  fubfift  without  it: 
for  it  will  perhaps,  upon  examination,  be  found,  that  in  every 
poetical  defeription  fome  of  the  qualities  of  Animal  Nature  are 
aferibed  to  things  not  having  life.  Every  work,  therefore,  where 
the  thoughts  are  expreffed  by  fidtions  or  images,  is  poetic  ; and 
every  work  where  they  are  exprelfed  naturally,  firnply,  and 
without  ornament,  although  it  be  in  verfe,  is  profaic. 

Verfe,  however,  is  not  to  be  regarded  as  foreign  or  fuperfluous 
to  poetry.  To  reduce  thofe  images,  thofe  fidtions,  into  verfe, 


is  one  of  the  greateft  difficulties  in  poetry,  and  one  of  the 
greateft  merits  in  a poem  : and  for  thefe  reafons,  the  cadence 
the  harmony  of  founds,  particularly  that  of  rhyme,  delight  the 
car,  to  a high  degree,  and  the  mind  infenfibly  repeats  them 
while  the  eye  reads  them.  There  refults  therefore  a pleafure  to 
the  mind,  and  a ftrong  attachment  to  thefe  ornaments  : but 
this  pleafure  would  be  frivolous,  and  even  childiffi,  if  it  were 
not  attended  by  a real  utility'.  Verfes  were  invented  in  the  firft: 
ages  of  the  world,  merely  to  aid  and  to  ftrengthen  the  memory  : 
for  cadence,  harmony,  and  efpecially  rhyme,  afford  the  greateft 
aififtance  to  the  memory  that  art  can  invent ; and  the  images, 
or  poetic  fidlions,  that  ftrike  our  fenfes,  affilt  in  graving  them 
with  luch  deep  traces  in  our  minds  as  even  time  itfelf  frequently 
cannot  efface.  How  many  excellent  apophthegms,  fentences, 
maxims,  and  precepts,  would  have  been  buried  in  the  abyfs  of 
oblivion,  if  poetry  had  not  preferved  them  by  its  harmony  ! 
To  give  more  efficacy  to  this  lively  impretfion,  the  firft  poets 
fung  their  verfes,  and  the  words  and  phrafes  muff:  neceflarily 
have  been  reduced,  at  leaft  to  cadence,  or  they  could  not  have 
been  fufceptible  of  mufical  exprelfion.  One  of  the  great  excel- 
lencies, therefore,  though  not  a neceffary  conftituent,  of  poetry, 
confifts  in  its  being  expreffed  in  verfe.  See  Part  III. 


Part  I.  GENERAL  PRINCIPLES  of  the  ART. 


Sect.  I.  Of  the  EJfence  and  End  of  Poetry. 

THE  effence  of  Polite  Arts  in  general,  and  confequently 
of  poetry  in  particular,  confifts  in  exprejfwn;  and  we 
think  that,  to  be  poetic,  the  expreffion  muft  necefiarily  arife 
from  fftion  or  invention.  This  invention,  which  is  the  fruit 
of  happy  genius  alone,  arifes,  i.  From  the  fubjedt  itfelf  of  which 
we  undertake  to  treat  : 2.  From  the  manner  in  which  we  treat 
that  fubjedt,  or  the  fpecies  of  writing  of  which  we  make  ufe  : 
3.  From  the  plan  that  we  propofe  to  follow  in  conformity  to 
this  manner;  and,  4.  From  the  method  of  executing  this  plan 
in  its  full  detail.  Our  firft  guides,  the  ancients,  afford  us  no 
lights  that  can  elucidate  all  thefe  objedts  in  general.  The  pre- 
cepts which  Ariftotle  lays  down  relate  to  epic  and  dramatic 
poetry  only : and  which,  by  the  way,  confirms  our  idea,  that 
antiquity  itfelf  made  the  effence  of  poetry  to  confift  in  fidtion, 
and  not  in  that  fpecies  of  verfe  which  is  deftitute  of  it,  or  in  that 
which  is  not  capable  of  it.  But  fince  this  art  has  arrived  to  a 
great  degree  of  perfection  ; and  as  poetry,  like  electricity,  com- 
municates its  fire  to  every  thing  it  touches,  and  animates  and  em- 
bellifhes  whatever  it  treats ; there  feems  to  be  no  fubjedt  in  the 
univerfe  to  which  poetry  cannot  be  applied,  and  which  it  can- 
not render  equally  brilliant  and  pleafing.  From  this  univerfality 
of  poetry,  from  its  peculiar  property  of  expreffion  by  fiction, 
which  is  applicable  to  all  fubjects,  have  arifen  its  different 
fpecies,  of  which  a particular  defeription  will  be  given  in  the 
fecond  part. 

Horace,  in  a well-known  verfe,  has  been  fuppofed  to  de- 
clare the  end  of  poetry  to  be  two-fold,  to  pleafe  or  to  inftruct : 

Aul  prodejfe  volant,  aut  deleftare  poet  a. 

But  Dr.  Beattie  maintains,  that  the  ultimate  end  of  this  art  is 
to  pleafe  ; inftrudlion  being  only  one  of  the  means  (and  not 
always  a neceffary  one)  by  which  that  ultimate  end  is  to  be  ac- 
complifhed.  The  palfage  rightly  underftood,  he  obferves,  will 
not  appear  to  contain  any  thing  inconfiftent  with  this  dodtrine. 
The  author  is  there  ftating  acomparifon  between  the  Greek  and 
Roman  writers,  with  a view  to  the  poetry  of  the  fl age ; and, 
after  commending  the  former  for  their  corredtnefs,  and  for  the 
liberal  fpirit  wherewith  they  condudted  their  literary  labours, 
and  blaming  his  countrymen  for  their  inaccuracy  and  avarice, 
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he  proceeds  thus  : “ The  ends  propofed  by  our  dramatic  poets 
(or  by  poets  in  general),  are,  to  pleafe,  to  inftrudl,  or  to  do 
both.  When  inftrudlion  is  your  aim,  let  your  moral  fentences 
be  expreffed  with  brevity,  that  they  may  be  readily  underftood, 
and  long  remembered : where  you  mean  to  pleaft.  let  your 
fidtions  be  conformable  to  truth,  or  probability.  The  elder 
part  of  your  audience  (or  readers)  have  no  relift]  for  poems  that 
give  pleafure  only  without  inftrudlion  ; nor  the  younger  for  fuch 
writings  as  give  inftrudlion  without  pleafure.  He  only  can 
fecure  the  univerfal  fuffrage  in  his  favour,  who  blends  the  ufe- 
ful  with  the  agreeable,  and  delights  at  the  fame  time  that  he  in- 
ftrudts  the  reader.  Such  are  the  works  that  bring  money  to  the 
bookfeller,  that  pafs  into  foreign  countries,  and  perpetuate  the 
author’s  name  through  a long  fuccelfion  of  ages.” — Now,  what 
is  the  meaning  of  all  this  ? What,  but  that  to  the  perfeftion  of 
dramatic  poetry  (or,  if  you  pleafe,  of  poetry  in  general)  both 
found  morals  and  beautiful  fidtion  are  requifite  ? But  Horace 
never  meant  to  fay,  that  inftrudlion,  as  well  as  pleafure,  is  ne- 
ceffary to  give  to  any  compofition  the  poetical  char  after',  or  he 
would  not  in  another  place  have  celebrated  with  fo  much  affec- 
tion and  rapture  the  melting  drains  ot  Sappho,  and  the  playful 
genius  of  Anacreon, — two  authors  tranfcendently  fweet,  but 
not  remarkably  inftrudtive.  We  are  fure,  that  pathos,  and 
harmony,  and  elevated  language,  were,  in  Horace’s  opinion, 
effential  to  poetry ; and  of  thefe  decorations  nobody  will  affirm 
that  inftrudlion  is  the  end,  who  confiders  that  the  moft  mftruc- 
tive  books  in  the  world  are  written  in  plain  profe. 

In  ftiort,  our  author  has  endeavoured  by  many  ingenious  ar- 
guments and  illuftrations  to  eftablilh  it  as  a truth  in  criticifm, 
that  the  end  of  poetry  is  to  pleafe.  Verfes,  if  pleafing,  may  be 
poetical,  though  they  contain  little  or  no  inftrudlion ; but  verfes, 
whole  foie  merit  it  is  that  they  convey  inftrudtidn,  are  not  po- 
etical. Inftrudlion,  however,  he  admits,  efpecially  in  poems 
of  length,  is  neceffary  to  their  perfection,  becaufe  they  would  not 
be  perfectly  agr,  able  w ithout  it. 

Sect.  II.  Of  the  Standard  of  Poetical  Invention. 

Homer’s  beautiful  defeription  of  the  heavens  and  earth,  as 
they  appear  in  calm  evening  by  the  light  of  the  moon  and 
flat  s,  concludes  w ith  tins  circumltance  ‘ And  the  heart  of  the 
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fliepherd  is  glad.”  Madame  Dacier,  from  the  turn  flic  gives  to 
the  paffage  in  her  verfion,  feems  to  think,-  and  Pope,  in  order 
perhaps  to  make  out  his  couplet,  inlinuates,  that  the  gladnefs 
of  the  fliepherd  is  owing  to  his  fenfe  of  the  utility  of  thofe  lu- 
minaries. And  this  may  in  part  be  the  cafe : but  this  is  not 
in  Homer  ; rror  is  it  a i.eccffary  confideration.  It  is  true,  that, 
in  contemplating  the  material  univerfe,  they  who  difcern  the 
caufes  and  eftedls  of  things  muft  be  more  rapturoufly  entertained 
than  thofe  who  perceive  nothing  but  fliape  and  iize,  colour  and 
motion.  Yet,  in  the  mere  outiide  of  Nature’s  work,  there  is 
a fplendor  and  a magnificence  to  which  even  untutored  minds 
cannot  attend  without  great  delight. 

Not  that  all  peafants  or  all  phihr;k>pfiers  are  equally  fufeep- 
tible  of  thefe  charming  impreffions.  It  is  ftrange  to  obferve 
the  calloufnefs  of  fome  men,  before  whom  all  the  glories  of  hea- 
ven and  eartfi,  pafs  in  daily  fucceffion,  without  touching  their 
hearts,  elevating  their  fancy,  or  leaving  any  durable  remem- 
brance. Even  of  thofe  who  pretend  to  fenfibility,  how  many 
are  there  to  whom  the  luftre  of  the  rifing  or  fetting  fun  ; the 
fparkling  concave  of  the  midnight-Iky  ; the  mountain-foreft 
tolling  and  roaring  to  the  florin,  or  warbling  with  all  the  me- 
lodies of  a fummer-eveniog  ; the  fweet  interchange  of  hill  and 
dale,  fhade  and  fun-fhine,  grove,  lawn,  and  water,  which  an 
extenfive  landfcape  offers  to  the  view  ; the  feenery  of  the  ocean, 
fo  lovely,  fo  majeftic,  and  fo  tremendous ; and  the  many  pleaf- 
ing  varieties  of  the  animal  and  vegetable  kingdoms,  could  never 
afford  fo  much  real  fatisfadtion,  as  the  fleams  and  noife  of  a ball- 
room, the  infipid  fiddling  and  fqueaking  of  an  opera,  or  the 
vexations  and  wranglings  of  a card-table  ! 

But  fome  minds  there  are  of  a different  make ; who,  even  in 
the  early  part  of  life,  receive  from  the  contemplation  of  Nature 
a fpecies  of  delight  which  they  would  hardly  exchange  for  any 
other,  and  who,  as  avarice  and  ambition  are  not  the  infirmi- 
ties of  that  period,  would,  with  equal  fiucerity  and  rapture, 
exclaim, 

I care  not,  Fortune,  what  you  me  deny  ; 

You  cannot  rob  me  of  free  Nature’s  grace  ; 

You  cannot  fhut  the  windows  of  the  fky, 

Through  which  Aurora  fliows  her  bright’ning  face  ; 

You  cannot  bar  my  conflant  feet  to  trace 
The  woods  and  lawns  by  living  flrtam  at  eve. 

Cajlle  of  Indolence , 

Such  minds  have  always  in  them  the  feeds  of  true  tafle,  and 
frequently  of  imitative  genius.  At  leafl,  though  their  enthu- 
fialtic  or  vifionary  turn  of  mind  (as  the  man  of  the  world  would 
call  it)  fliould  not  always  incline  them  to  pra&ife  poetry  or 
painting,  we  need  not  fcruple  to  affirm,  that  without  fome  por- 
tion of  this  enthufiafm  no  perfon  ever  became  a true  poet  or 
painter.  For  he,  who  would  imitate  the  works  of  nature,  muft 
firfl  accurately  obferve  them ; and  accurate  obfervation  is  to 
be  expelled  from  thofe  only  who  take  great  pleafure  in  it. 

To  a mind  thus  difpofed  no  part  of  creatioh  is  indifferent.  In 
the  crowded  city  and  howling  wildcrnefs  ; iu  the  cultivated 
province  and  folitary  ifle ; in  the  flower)'  lawn  and  craggy  moun- 
tain j in  the  murmur  of  the  rivulet  and  in  the  uproar  of  the 
ocean  ; in  the  radiance  of  furamer  and  gloom  of  winter  ; in  the 
thunder  of  heaven  and  in  the  whifper  of  the  breeze  ; he  (till  finds 
fomething  to  roufe  or  to  footb  his  imagination,  to  draw  forth 
his  affections,  or  to  employ  hi9  underftanding.  And  from  every 
mental  energy  that  is  not  attended  with  pain,  and  even  from 
fome  of  thole  that  are,  as  moderate  terror  and  pity,  a found 
mind  derives  fatisfaCtion  ; exeicifc  being  equally  neceffary  to 
the  body  and  the  foul,  and  to  both  equal!'  prtiduftive  of  health 
and  pleafure. 

This  happy  fenfibility  to  the  beauties  of  nature  fliould  be 
cherifhed  in  young  peifons.  It  engages  them  to  c uitemplat 
the  Creator  in  bis  wonder  u!  v nkj  j it  purifies  and  h.  muuizes 
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the  foul,  and  prepares  it  for  moral  and  intellectual  difeipline ; 
it  fupplies  an  endlefs  fource  of  amufement ; it  contributes  even 
to  bodily  health  : and,  as  a ftrift  analogy  fubfifts  between  ma- 
terial and  moral  beauty,  it  leads  the  heart  by  an  eafy  tranfition 
from  the  one  to  the  other  ; and  thus  recommends  virtue  for  its 
tranfeendent  lovelinefs,  and  makes  vice  appear  the  objeCt  of 
contempt  and  abomination.  An  intimate  acquaintance  with 
the  beft  deferiptive  poets,  Spenfer,  Milton,  and  Thomfon,  but 
above  all  with  che  divine  Georgies,  joined  to  fome  practice  in 
the  art  of  drawing,  will  promote  this  amiable  fenGbility  in  early 
years  j for  then  the  face  of  nature  has  novelty  fuperadded 
to  its  other  charms,  the  paflions  are  not  pre-engaged,  the  heart 
is  free  from  care,  and  the  imagination  warm  and  romantic. 

But,  not  to  infift  longer  on  thofe  ardent  emotions  that  are 
peculiar  to  the  enthufiaftic  difciple  of  nature,  may  it  not  be 
affirmed  of  all  men,  without  exception,  or  at  leaft  of  all  the  en- 
lightened part  of  mankind,  that  they  are  gratified  by  the  con- 
templation of  things  natural,  as  oppofed  to  unnatural  ? Mon- 
flrous  fights  pleafe  but  for  a moment,  if  they  pleafe  at  all ; for 
they  derive  their  charm  from  the  beholder’s  amazement,  which 
is  quickly  over.  We  read  indeed  of  a man  of  rank  in  Sicily, 
who  choofes  to  adorn  his  villa  with  piftures  and  ftatues  of  mod 
unnatural  deformity : but  it  is  a fingular  inflance ; and  one  would 
not  be  much  more  furprifed  to  hear  of  a perfon  living  without 
food,  or  growing  fat  by  the  ufe  of  poifon.  To  fay  of  any  thing,  - 
that  it  is  contrary  to  nature , denotes  cenfure  and  difguft  on  the 
part  of  the  fpeaker  ; as  the  epithet  natural Intimates  an  agree- 
able quality,  and  feems  for  the  moll  part  to  imply,  that  a thing, 
is  as  it  ought  to  be,  fuitable  to  our  own  tafle,  and  congenial  with 
our  own  conftitution.  Think  with  what  fentiments  we  fhould 
perufe  a poem,  in  which  nature  was  totally  mifreprefented,  and 
principles  of  thought  and  of' operation  fuppofed  to  take  place,, 
repugnant  to  every  thing  we  had  feen  or  heard  of : — in  which, 
for  example,  avarice  and  coldnefs  were  aferibed  to  youth,  and 
prodigality  and  palfionate  attachment  to  the  old  j in  which  men1 
were  made  to  aft  at  random,  fometimes  according  to  charafter, 
and  fometimes  contrary  to  it ; in  which  cruelty  and  envy  were 
productive  of  love,  and  beneficence  and  kind  affeftion  of  hatred ; 
in.  which  beauty  was  invariably  the  objefl  of  diflike,  and  ugli- 
nefs  of  delire;  in  which  fociety  was  rendered  happy  by  atheifnr 
and  the  promifeuous  perpetration  of  crimes,  and  juftice  and  for- 
titude were  held  in  univerfal  contempt.  Or  think,  how  we 
fliould  relifln  a painting,  where  no  regard  was  had  to  the  pro- 
portions, colours,  or  any  of  the  phylieal  laws,  of  Nature:  — 
where  the  ears  and  eyes  of  animals  were  placed  in  their  fhoul- 
ders;  where  the  fky  was  green  and  the  grafs  crimfon ; where 
trees  grew  with  their  branches  in  the  earth  and  their  roots  in 
the  air  ; where  men  were  feen  fighting  after  their  heads  were 
cut  off,  fflips  failing  on  the  land,  lions  entangled  in  cobwebs, 
fheep  preying  on  dead  carcafes,  filhes  fporting  in  the  woods, 
and  elephants  walking  on  the  fea.  Gould  fuch  figures  and  com- 
binations give  pleafure,  or  merit  the  appellation  of  fublime  or 
beautiful  ? Should  we  hefitate  to  pronounce  their  author  mad  ? 
And  are  the  abfurdities  of  madmen  proper  fubjefls  either  of- 
amufement  or  of  imitation  to  reafonable  beings? 

Let  it  be  remarked,  too,  that  though  we  diltinguifli  our  in- 
ternal powers  by  different  names,  becanfe  othervvife  we  could 
not  fpeak  of  them  fo  as  to  be  underftood,  they  are  all  but  fo 
many  energies  of  the  fame  individual  mind  ; and  therefore  it  is 
not  to  be  fuppofed,  that  what  contradifls  any  one  leading  faculty 
fliould  yield  permanent  delight  to  the  reft.  That  cannot  be 
agreeable  to  reafon,  which  confcience  difapproves  ; nor  can 

that  gratify  imagination  which  is  repugnant  to  reafon. Be- 

frdes,  belief  and  acquiefcence  of  mind  are  pleafant,  as  diflruft 
and  dilbelief  are  painful:  and  therefore,  that  only  can  givefolid 
and  general  fatislafti  >n,  which  has  fomething  of  plan iibility 
in  it  ; fomething  which  we  conceive  it  pofiible  for  a rational 
being  to  believe,  But  no  rational  being  can  acquiefce  iu  wh 
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is  obvioufiy  contrary  to  nature,  or  implies  palpable  abfur- 
dity.  , 

Poetry,  tb.ereforc,  and  indeed  every  art  wliofe  end  is  to 
pleafe,  mud  be  natural  ; and  if  fo,  mud  exhibit  real  matter  of 
fa£t,  or  fomething  like  it ; that  is,  in  other  words,  mud  be  either 
according  to  truth  or  according  to  vcrifimiliuide. 

And  though-  every  part  of  the  material  univerfe  abounds  in 
objeXs  of  pleafureable  comtemplation,  yet  nothing  in  nature  fo 
powerfully  touches  our  hearts,  or  gives  fo  great  variety  of  exer- 
cife  to  our  moral  and  iinelleXual  faculties,  as  man.  Human 
affairs  and  human  feelings  are  univerfally  interefting. . There  are 
many  who  have  no  great  relifh  for  the  poetry  that  delineates 
only  irrational  or  inanimate  beings ; but  to  that  which  'exhibits 
the  fortunes,  the  charaXers,  and  the  conduct  of  men,  there  is 
hardly  any  perfon  who  does  not  liden  with  fympathy  and  de- 
light. And  hence,  to  irrfitate  human  aXion  is  confidered  by 
Aridotleas  effential  to  this  art ; and  mud  be  allowed  to  be  ef- 
fential  to  the  moft  pleafing  and  mod  inftruXive  part  of  it.  Epic 
and  Dramatic  compofition.  Mere  deferiptions,  however  beau- 
tiful, and  moral  reflexions,  however  juft,  become  tirefome, 
where  our  paflions  are  not  occafionally  awakened  by  fome  event 
that  concerns  our  fellow-men.  Do  not  all  readers  of  talle  re- 
receive peculiar  pleafure  from  thofe  little  tales  or  epifodes 
with  which  Thomfon’s  deferiptive  poem  on  the  Seafons  is 
here  and  there  enlivened  ? and  are  they  not  fenfible  that  the 
thunder-dorm  would  not  have  been  half  fo  intereding  without 
the  tale  of  the  two  lovers  ( Sumnt . v.  1171)  ; nor  the  harveft- 
feene,  without  that  of  Palemon  and  Lavinia  ( Aut.  v.  177-)  ; 
nor  the  driving  fnows,  without  that  exquifite  piXure  of  a man 
perifhing  among  them  ( Wint . v.  276.)  ? It  is  much  to  be 
regretted  that  Young  did  not  employ  the  fame  artifice  to  ani- 
mate his  Night-Thoughts.  Sentiments  and  deferiptions  may 
be  regarded  as  the  piladers,  carvings,  gildings,  and  other  deco- 
rations of  the  poetical  fabric  : but  human  aXions  are  the  co- 
lumns and  the  rafters  that  give  it  dability  and  elevation.  Or, 
changing  the  metaphor,  we  may  confider  thefe  as  the  foul  which 
informs  the  lovely  frame ; while  thofe  arc  little  more  than  the 
ornaments  of  the  body. 

Whether  the  pleafure  wc  take  in  things  natural,  and  our 
diflike  to  what  is  the  reverfe,  be  the  effeX  of  habit  or  of  confti- 
tution,  is  not  a material  inquiry.  There  is  nothing  abfurd  in 
fuppofing,  that  between  the  foul,  in  its  firft  formation,  and  the 
reft  of  nature,  a mutual  harmony  and  fympathy  may  have 
been  eftablifhed,  which  experience  may  indeed  confirm,  but  no 
perverfe  habits  could  entirely  fubdue.  As  no  fort  of  education 
could  make  man  believe  the  contrary  of  a felf-evident  axiom, 
or  reconcile  him  to  a life  of  perfeX  folitude;  fo  we  (hould 
imagine,  that  our  love  of  nature  and  regularity  might  ftill  re- 
main with  ns  in  fome  degree,  though  we  had  been  born  and 
bred  in  the  Sicilian  villa  above-mentioned,  and  never  heard  any 
thing  applauded  but  what  deferved  cenfure,  nor  cenfured  but 
what  merited  applaufe.  Yet  habit  muft  be  allowed  to  have  a 
powerful  influence  over  the  fentiments  and  feelings  of  man- 
kind: for  objeXs  to  which  we  have  been  long  accuftomcd  we 
are  apt  to  contraX  a fondnefs  : we  conceive  them  readily,  and 
contemplate  them  with  pleafure;  nor  do  we  quit  our  old 
traXs  of  fpeculation  or  praXice  without  reluXance  and  pain. 
Hence  in  part  arifes  our  attachment  to  our  own  profelfions, 
our  old  acquaintance,  our  native  foil,  our  homes,  and  to  the 
very  hills,  ftreams,  and  rocks  in  our  neighbourhood.  It  would 
therefore  be  ftrange,  if  man,  accuftomcd  as  he  is  from  his 
earliclt  days  to  the  regularity  of  nature,  did  not  contraX  a 
liking  to  her  produXions  and  principles  of  operation. 
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Yet  we  neither  expcX  nor  defire  that  every  humaij  invention, 
where  the  end  is  only  to  pleafe,  ftiould  be  an  exaX  tranfeript 
of  real  exiftence.  It  is  enough  that  the  mind  acquiefce  in  it 
as  probable  or  plaufible,  or  fuch  as  we  think  might  happen 
without  any  direX  oppofition  to  the  laws  of  nature ; — or,  to 
fpcak  more  accurately,  it  is  enough  that  it  be  confident  either, 
firft,  with  general  experience ; or,  fecondly,  with  popular 
opinion  ; or,  thirdly,  that  it  be  confident  with  itfelf,  and  con- 
neXed  with  probable  circumftances. 

Firft:  If  a human  invention  be  confident  with  general  ex- 
perience,  we  acquiefce  in  it  as  diffidently  probable.  Particular 
experiences,  however,  there  may  be,  fo  uncommon,  and  fo 
little  expeXed,  that  wc  fhould  not  admit  their  probability,  if 
we  did  not  know  them  to  he  true.  No  man  of  fenfe  believes, 
that  he  has  any  likelihood  of  being  enriched  by  thedifeovery  of 
hidden  treafure  ; or  thinks  it  probable,  on  purchafing  a lottery- 
ticket,  that  he  {hall  gain  the  firft  prize  : and  yet  great  wealth 
has  aXually  been  acquired  by  fuch  good  fortune.  But 
we  fhoul,d  look  upon  thete  as  poor  expedients  in  a play  or  ro- 
mance for  bringing  about  a happy  cataflrophe.  We  eXpeX 
that  fiction  fhould  be  more  confonant  to  the  general  tenor  of 
human  affairs;  in  a word,  that  not  poflibility,  but  probability 
ftiould  be  the  ftandard  of  poetical  invention. 

Secondly:  Fiction  is  admitted  as  conformable  to  this  ftandard, 
when  it  accords  with  received  opinions.  Thefe  may  be  erro- 
neous, hut  are  not  often  apparently  repugnant  to  nature.  On  this 
account,  and  becaufe  they  are  tamiliar  to  us  from  our  infancy, 
the  mind  readily  acquiefces  in  them,  or  at  leaft  yields  them  that 
degree  of  credit  which  is  necetfary  to  render  them  pleafing  : 
hence  the  fairies,  ghofts,  and  witches  of  Shakefpeare,  are  ad- 
mitted as  probable  beings ; and  angels  obtain  a place  in  reli- 
gious piXures  though  we  know  that  they  do  not  now  appear  in 
the  feenery  of  real  life.  A poet  who  fhould  at  this  day  make 
the  whole  aXion  of  his  tragedy  depend  upon  enchantment,  and 
produce  the  chief  events  by  the  affiftance  of  fupernatural 
agents,  would  indeed  be  cenfured  as  tranfgretfing  the  bounds  of 
probability,  be  banifhed  from  the  theatre  to  the  nurfery,  and 
condemned  to  write  fairy-tales  inftead  of  tragedies.  But 
Shakefpeare  was  in  no  danger  of  fuch  cenlures  : in  his  days 
the  dodtrine  of  witchcraft  was  eftablifhed  both  by  law  and  by 
the  faftiion  ; and  it  was  not  only  impolite,  but  criminal,  to 
do  it.  Now  indeed  it  is  admitted  only  by  the  vulgar;  but  it 
does  not  therefore  follow  that  an  old  poem  built  upon  it  fhould 
not  be  acceptable  to  the  learned  themfelves.  When  a popular 
opinion  has  long  been  exploded,  and  has  become  repugnant  to 
philofophical  belief,  the  fiXions. built  upon  it  are  ftill  admitted 
as  natural,  both  becaufe  we  all  remember  to  have  littened  to 
them  iu  childhood  with  fome  degree  of  credit,  and  becaufe  we 
know  that  they  were  accounted  natural  by  the  people  to  whom 
they  were  firft  addrefled  ; whofe  fentiments  and  views  of  things 
we  are  willing  to  adopt,  when,  by  the  power  of  pleafing  de- 
feription,  we  are  introduced  into  their  feenes,  and  made  ac- 
quainted with  their  manners.  Hence  we-- admit  the  theology 
of  the  ancient  poets,  their  Elyfium  and  Tartarus,  Scylla  and 
Charybdis,  Cyclops  :yid  Circe,  and  the  reft  of  thofe  “ beautiful 
wonders”  (as  Horace  calls  them)  which  were  believed  in  the 
heroic  ages  ; as  well  as  the  demons  and  enchantments  of  Tailb, 
which  may  he  (uppofed  to  have  obtained  no  (mall  degree  of 
credit  among  the  Italians  of  the  16th  century,  and  are  luitable 
enough  to  the  notions  that  prevailed  univerfally  in  Europe  not 
long  before  *.  In  faX,  when  poetry  is  in  other  refpeXs 
true,  when  it  gives  an  accurate  ditplay  of  thofe  parts  of  na- 
ture about  which  we  know  that  men  in  all  ages  muft  have  en- 


* In  the  14th  century,  the  common  people  of  Italy  believed,  that  the  poet  Dante  went  down  to  hell  ; that  the  Inferno  was  a 
true  account  of  what  he  faw  there  ; and  that  his  (allow  complexion,  and  (hinted  beard  (which  teemed  by  its  growth  and  colour 
fo  have  been  too  near  the  fire),  were  the  confequcnce  of  his  palling  fo  much  of  his  time  in  that  hot  arid  (inoky  region.  See 

A'icende  della  Literatura  del  i>ig.  C.  Dcnina,  cap.  4. 


POE  T R Y 


fertained  the  Tame  opinion,  namely,  thofe  appearances  in  the 
•vitible  creation,  and  thole  feelings  and  workings  of  the  human 
piind  which  are  obvious  to  all  mankind; — when  poetry  is 
thus  far  according  to  nature,  we  are  very  willing  to  be  indul- 
gent to  what  is  ridtitions  in  it,  and  to  grant  a temporary  al- 
lowance to  any  lyltem  of  fable  which  the  author  pleafes  to 
adopt  j provided  that  he  lay  the  lcene  in  a diftnnt  country,  or 
tn  the  date  to  a remote  period.  This  is  no  unreafonab'e  piece 
of  complalfance  ; we  owe  it  both  to  the  poet  and  to  ourl’elves  : 
for  without  it  we  Ihould  neither  form  a right  eliimate  of  his 
genius,  nor  receive  from  his  works  that  pleafure  which  they 
were  intended  to  impart.  Let  him,  however,  take  care,  that 
his  fyftem  of  fable  be  fuch  as  his  countrymen  and  cotempo- 
raries (to  whom  his  work  is  immediately  addrefted)  might  be 
fuppofed  capable  of  yielding  their  affent  to ; for  otherwise  we 
fhould  not  believe  him  to  be  in  earned  : and  let  him  connedl 
it  as  much  as  he  can  with  probable  circumftances,  'and  make 
it  appear  in  a f ries  of  events  confident  with  itfelf. 

For  (thndly)  if  this  be  the  cafe,  we  (hall  admit  his  dory 
as  probable,  or  at  lead  as  natural,  and  confequently  be  in- 
terelled  in  it,  even  though  it  be  not  wart  anted  by  general  ex- 
perience, and  derive  but  fender  authority  from  popular  opinion. 
Calyban,  in  the  Temped,  would  have  (hocked  the  mind  as  an 
improbability,  if  we  bad  not  been  made  acquainted  with  his 
origin,  ai.d  ften  his  character  difplaytd-  in  a feries  of  con- 
fident behaviour.  13 ut  when  we  are  told  that  he  fprung  from 
a witch  and  a demon,  a conntdlion  not  contrary  to  the  laws 
of  nature,  as  they  were  undu  ilood  in  .Shakefpeare’s  time,  and 
find  his  manners  conformable  to  his  defeent,  we  are  eafily  re- 
conciled to  the  fidtion.  In  the  fame  fenfe,  the  Lilliputians 
of  Swift  may  pafs  for  probable  beings  ; not  fo  much  beeaufe 
we  know  that  a belief  in  pigmies  was  once  current  in  the 
world  (for  the  true  ancient  pigmy  was  at  lead  thrice  as  tall 
as  thofe  whom  Gulliver  vi(ited),  but  beeaufe  we  find  that 
every  circumftance  ‘relating  to  them  accords  with  itfelf,  and 
with  their  fuppofed  character.  It  is  not  the  fize  of  the 
people  only  that  is  diminutive  ; their  country,  feas,  drips,  and 
towns,  are  all  in  exadl  proportion  ; their  theological  and  po- 
litical principles,  their  paffions,  manners,  cuftoms,  and  all  the 
parts  of  their  coududl,  betray  a levity  and  littlenefs  perftdtly 
fuitable  ; and  fo  fimple  is  the  whole  narration,  and  apparently 
fo  artlefs  and  fincere,  that  we  (lrould  not  much  wonder  if  it 
had  impofed  (as  we  have  been  told  it  has)  upon  fome  perfons 
of  no  contemptible  underfianding.  The  fame  degree  of  credit 
may  perhaps  for  the  fame  realons  be  due  to  his  giants.  But 
■when  he  grounds  his  narrative’  upon  a contradiction  to  nature  j 
when  he  prefents  us  with  rational  brutes,  and  irrational  men  ; 
when  he  tells  us  of  horfes  building  boufes  for  habitation,  milk- 
ing cows  for  food,  riding  in  carriages,  and  holding  converfations 
on  the  laws  and  politics  of  Europe;  not  all  his  genius  (and  he 
there  exerts  it  to  the  utmoft)  is  able  to  reconcile  us  to  fo  raon- 
•ftrous  a fidtion  ; we  may  fmile  at  fome  of  his  abfurd  exaggera- 
tions ; we  may  be  plealed  with  the  energy  of  ftyle,  and  accu- 
racy of  defeription,  in  particular  places ; and  a malevolent 
heart  may  triumph  in  the  fatire;  but  we  can  never  relifli  it  as 
a fable,  beeaufe  it  is  at  once  unnatural  and  felf-contradidlory. 
Swift’s  judgment  feems  to  have  forlaken  him  on  this  occalion  : 
he  wallows  in  naftinels  and  brutality  : and  the  general  run  of 
his  fatire  is  downright  defamation.  Lucian’s  True  Hi/lory  is  a 
heap  of  extravagancies  put  together  without  order  or  unity,  or 
any  other  apparent  defign  than  to  ridicule  the  language  and 
manner  of  grave  authors.  His  ravings,  which  have  no  better 
right  to  the  name  o i fable,  than  a hill  of  rubbilh  has  to  that  of 
palace,  are  defiitute  of  every  colour  of  plaufibility.  Animal 
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trees,  (hips  failing  in  the  fky,  armies  of  monflrous  things  tra- 
velling between  the  fun  and  moon  on  a pavement  of  cobwebs, 
rival  nations  of  men  inhabiting  woods  and  mountains  in  a 
whale’s  belly, — are  liker  the  dreams  of  a bedlamite  than  the 
inventions  of  a rational  being. 

If  we  were  to  prolecnte  this  fubjedl  any  further,  it  would  be 
proper  to  remark,  that  in  fome  kinds  of  poetical  invention  a 
finder  probability  is  required  than  in  others  : — that,  for  in- 
fiance,  Comedy,  whether  dramatic  or  narrative*,  mud  fel» 
dom  deviate  from  the  ordinary  courfe  of  human  atfairs,  be- 
caufe  it  exhibits  the  manners  of  real  and  even  of  familiar  life; 
— that  the  tragic  poet,  beeaufe  he  imitates  characters  more  ex- 
alted, and  generally  refers  to  events  little  known,  or  long  fince 
pad,  may  be  allowed  a wider  range ; but  mull  never  attempt 
the  marvellous  fidtions  of  the  epic  mufe,  beeaufe  he  addrefies 
his  work,  not  only  to  the  pallions  and  imagination  of  mankind,., 
but  alfo  to  their  eyes  and  ears,  which  are  not  eafily  impofed  on, 
and  refufe  to  be  gratified  with  any  reprefentation  that  does  not 
come  very  near  the  truth  : — that  the  epic  poem  may  claim  ftiil 
ampler  privileges,  beeaufe  its  fictions  are  not  lubjeCt  to  the 
ferutiny  of  any  outward  fenfe,  and  beeaufe  it  conveys  informa- 
tion in  regard  both  to  the  higheft  human  characters,  and  the 
mofi  important  and  wonderful  events,  and  alfo  to  the  affairs  of 
unfeen  worlds  and  fuperior  beings.  Nor  would  it  be  improper 
to  obferve,  that  the  feveral  1 pedes  of  comic,  of  tragic,  of  epic 
compolition,  are  not  confined  to  the  fame  degree  of  probability  ; 
for  that  farce  may  be  allowed  to  be  lefts  probable  than  the  regu- 
lar comedy;  the  malque  than  the  regular  tragedy;  and  the 
mixed  epic,  fuch  as.  the  Fairy  Queen,  and  Orlando  Furiofo, 
than  the  pure  epopee  of  Homer,  Virgil,  and  Milton.  But  this 
part  of  the  CubjeCt  feems  not  to  require  further  illuftration. 
Enough  has  been  faid  to  fhow,  that  nothing  unnatural  can 
pleafe;  and  that  therefore  poetry,  whofe  end  is  to  pleafe,  muff 
be  according  to  nature. 

And  if  fo,  it  muff  be  either  according  to  real  nature,  or  ac- 
cording to  nature  fomewhat  different  from  the  reality. 

Sect.  III.  Of  the  Syjlem  of  Nature  exhibited  by  Poetry. 

Toexhibit  real  nature  is  the  bufinefs  of  the  hiftorian;  who, 
if  he  were  ftriCtly  to  confine  himfelf  to  his  own  fphere,  would 
never  record  even  the  minuteft  circumftance  of  any  fpeecb, 
event,  or  defeription,  which  was  not  warranted  by  fulficient  au- 
thority. It  has  been  the  language  of  critics  in  every  age,  that 
the  hiftorian  ought  to  relate  nothing  as  true  which  is  falfe  or 
dubious,  and  to  conceal  nothing  material  which  he  knows  to  be 
true.  But  it  is  to  be  doubted  whether  any  writer  of  profane 
hifiory  has  ever  been  fo  fcrupulous.  Thucydides  himfelf, 
who  began  his  hifiory  when  that  war  began  which  he  records, 
and  who  fet  down  every  event  foon  after  it  happened,  according 
to  the  molt  authentic  information,  feems,  however,  to  have  in- . 
dulged  his  fancy  not  a little  in  his  harangues  and  delcriptions, 
particularly  that  of  the  plague  of  Athens ; and  the  fame  thing 
has  been  pradlifed,  with  greater  latitude,  by  Livy  and  Tacitus, 
and  more  or  lefs  by  all  the  belt  hiltorians  both  ancient  and  mo- 
dern. Nor  are  they  to  be  blamed  for  it.  By  thel’e  improved 
or  invented  fpeeches,  and  by  the  heightenings  thus  given  to 
their  delcriptions,  their  work  becomes  more  interefting,  and 
more  ufeful ; nobody  is  deceived,  and  hifiorical  truth  is  not 
materially  affected.  A medium  is,  however,  to  be  obferved  in 
this,  as  in  other  things.  When  the  hiftorian  lengthens  a de- 
feriplion  into  a detail  of  fidtitious  events,  as  Voltaire  has  done 
in  his  account  of  the  battle  of  Fontenoy,  he  lofes  his  credit 
with  us,  by  raffing  a fufpicion  that  he  is  more  intent  upon  a 
pretty  ltory  than  upon  the  truth.  And  we  are  difgufied  with 


* Fielding’s  Tom  Jones,  Amelia,  and  Jofepb  Andrews,  are  examples  of  what  may  Le  called  the  Epic  or  Narrative -Comedy,  or 
roore  properly  perhaps  the  Comic  Epopee. 
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his  infincerity,  when,  in  defiance  even  of  verifimilitude,  he  puts 
Jong  elaborate  orations  in  the  mouth  of  thofe,  of  whom  we 
know,  either  from  the  circumftances  that  they  could  not,  or 
from  more  authentic  records  that  they  did  not,  make  any  fuch 
orations  ; as  Dionvfius  of  HaUcarnafi'us  has  done  in  the  cafe  of 
Volumnia  haranguing  her  1'oa.Coriolanus,  and  Flavius  Jofephus 
in  that  of  Judah  addrelfing  his  brother  as  viceroy  of  Egypt, 
From  what  thefe  hiftorians  relate,  one  would  conjefture  that  the 
Roman  matron  had  ftudied  at  Athens  under  fome  long-winded 
rhetorician,  and  that  the  Jewifh  patriarch  mull  have  been  one 
of  the  molt  flowery  orators  of  antiquity.  But  the  fi&itious 
part  of  hiftory,  or  of  ftory-telling,  ought  never  to  take  up  much 
room  ; and  mult  be  highly  blameable  when  it  leads  into  any 
miftakc  either  of  fails  or  of  charailers. 

Now,  why  do  hiftorians  take  the  liberty  to  embellilli  their 
works  in  this  manner  ? One  reafon,  no  doubt,  is,  that  they  may 
difplay  their  talents  in  oratory  and  narration  : but  the  chief 
reafon,  as  hinted  already,  is,  to  render  their  compofilion  more 
agreeable.  It  would  feem,  then,  that  fomething  more  pleating 
than  real  nature,  or  fomething  which  lhall  add  to  the  pleating 
qualities  of  real  nature,  maybe  devifed  by  human  fancy.  And 
this  may  certainly  be  done  ; and  this  it  is  the  poet’s  bufinefs 
to  do  : and  when  this  is  in  any  degree  done  by  the  hillorian, 
his  narrative  becomes  in  that  degree  poetical. 

The  poflibility  of  thus  improving  upon  nature  mud  be  ob- 
vious to  every  one.  When  we  look  at  a landfcape,  we  can 
fancy  a thoufand  additional  cmbellilhments.  Mountains  loftier 
and  more  pi&urefque;  rivers  more  copious,  more  limpid,  and 
more  beautifully  winding;  fmoother  and  wider  lawns ; valleys 
more  richly  diverfified  ; caverns  and  rocks  more  gloomy  and 
more  ftupendous ; ruins  more  majellic ; buildings  more  mag- 
nificent ; oceans  more  varied  with  iflands,  more  fplendid  with 
fhipping,  or  more  agitated  by  llorm,  than  any  we  have  ever 
fee n — it  is  eafy  for  human  imagination  to  conceive.  Many 
things  in  art  and  nature  exceed  expectation  ; but  nothing  fen- 
lible  tranfeends  or  equals  the  capacity  of  thought : — a ftriking 
evidence  of  the  dignity  of  the  human  foul  I The  fineli  woman 
in  the  world  appears  to  every  eye  fufceptible  ef  improvement, 
except  perhaps  to  that  of  her  lover.  No  wonder,  then,  if  in 
poetry  events  can  be  exhibited  more  compaft,  and  of  more 
pleating  variety,  than  thofe  delineated  by  the  biftorian,  and 
feenes  of  inanimate  nature  more  dreadful  or  more  lovely,  and 
human  characters  more  fublime  and  more  exquifite,  both  in 
good  and  evil.  Yet  fiill  let  nature  fupply  the  ground  work 
and  materials,  as  well  as  the  ftandard,  of  poetical  fiClion.  The 
mett  -expert  painters  ufe  a layman,  or  other  vifible  figure,  to 
direft  their  hand  and  regulate  their  fancy.  Homer  himfelf 
founds  bis  two  poems  on  authentic  tradition  5 and  tragic  as 
well  as  epic  poets  have  followed  the  example.  The  writers  of 
romance,  too,  are  ambitious  to  interweave  true  adventures  with 
their  fables  ; and  when  it  can  be  conveniently  done,  to  take  the 
ootlines  of  their  plan  from  real  life.  Thus  the  tale  of  Robinfon 
Grnfoe  is  founded  on  an  incident  that  adually  befel  one  Alex- 
ander Selkirk,  a fe a-faring  man,  who  lived  feveral  years  alone 
in  the  ifland  of  Juan  Fernandes:  Smollet  is  thought  to  have 
given  us  feveral  of  his  own  adventures  in  the  hiftory  of  Roderic 
Random  : and  the  chief  chara&ers  in  Tom  Jones,  Jofeph  An- 
drews, and  Pamela,  are  laid  to  have  been  copied  from  real  ori- 
ginals. I)  ram  at  ic  comedy,  indeed,  is  for  the  moll  part  purely 
fictitious  : for  if  it  were  to  exhibit  real  events  as  well  as  pre- 
feiit  manners,  it  would  become  too  pcrfonal  to  be  endured  by  a 
well-bred  audience,  and  degenerate  into  downright  abufe ; 
which  appears  to  have  been  the  cafe  with  the  old  comedy  of  the 
Greeks.  But,  in  general,  hints  taken  from  real  exillence  will  be 
found  to  give  no  little  grace  and  (lability  to  fiction,  even  in  the 
mod  fanciful  poem3.  Thofe  hints,  however,  may  be  improved 
by  the  poet’s  imagination,  and  fet  oft' with  every  probable  orna- 


ment that  can  be  devifed,  confidently  with  the  defign  and 
genius  of  the  work  ; or,  in  other  words,  with  the  fympathie* 
that  the  poet  means  to  awaken  in  the  mind  of  his  reader.  Fot 
mere  poetical  ornament,  when  it  fails  to  intcrefl  the  aft'eClions, 
is  not  only  ufelefs,  but  improper  5 all  true  poetry  being  ad- 
dreflcd  to  the  heart,  and  intended  to  give  pleafure  by  raifing 
or  Toothing  the  paffions; — the  only  effectual  way  of  pleafing  a 
rational  and  moral  creature.  And  therefore  we  would  take 
Horace’s  maxim  to  be  univerfal  in  poetry : “ Non  falls  cjl , 
pulchra  ejfe  poemata ; dulcia  Junto “ It  is  not  enough  that 
poems  be  beautiful ; let  them  alfo  be  affNding — For  that  this 
is  the  meaning  of  the  word  dulcia  in  this  place,  is  admitted  by 
the  beft  interpreters,  and  is  indeed  evident  from  the  context. 

That  the  fentiments  and  feelings  of  percipient  beings,  when 
ex  prefled  in  poetry,  fihould  call  forth  our  affeCtions,  is  natural 
enough  ; but  can  deferiptions  of  inanimate  things  alfo  be  made 
affefting  ? Certainly  they  can  : and  the  more  they  affeCt,  the 
more  they  pleafe  us,  and  the  more  poetical  we  allow  them  to 
be.  Virgil’s  Georgic  is  a noble  fpecimen  (and  indeed  the 
nobleft  in  the  world)  of  this  fort  of  poetry.  His  admiration  of 
external  nature  gains  upon  a reader  of  tafte,  till  it  rife  to  per- 
fect enthufiafm.  The  following  obfervations  will  perhaps  ex- 
plain this  matter. 

Every  thing  in  nature  is  complex  in  itfelf,  and  bears  innu- 
merable relations  to  other  things  ; and  may  therefore  be  viewed 
in  an  endlefs  variety  of  lights,  and  conlequently  deferibed  in  an 
endlefs  variety  of  ways.  Some  deferiptions  are  good,  and 
others  bad.  An  hiftorical  defeription,  that  enumerates  all  the 
qualities  of  any  cbjedl,  is  certainly  good,  becaufe  it  is  true  ; 
but  may  be  as  uriaffe&ing  as  a logical  definition.  In  poetry, 
no  unaffefting  defeription  is  good,  however  conformable  to 
truth  : for  here  we  expeCt  not  a complete  enumeration  of 
qualities  (the  chief  end  of  the  art  being  to  pleafe),  but  only 
fuch  an  enumeration  as  may  give  a lively  and  interefting  idea. 
It  is  not  memory,  or  the  knowledge  of  rules,  that  can  qualify 
a poet  for  this  fort  of  defeription  ; but  a peculiar  livelinefs  of 
fancy  and  fentibility  of  heart,  the  nature  whereof  we  may  ex- 
plain by  its  effects,  but  we  cannot  lay  down  rules  for  the  at- 
tainment of  it. 

When  our  mind  is  occupied  by  any  emotion,  we  naturally 
ufe  words  and  meditate  on  things  that  are  fuitable  to  it  and 
tend  to  encourage  it.  If  a man  were  to  write  a letter  when  he 
is  very  angry,  there  would  probably  be  fomething  of  vehemence 
or  bitternefs  in  the  llyle,  even  though  the  perlon  to  whom  he 
wrote  were  not  the  object  of  his  anger.  The  fame  thing  bolds 
true  of  every  other  ftrong  pafilon  or  emotion  : — while  it  predo- 
minates in  the  mind,  it  gives  a peculiarity  to  our  thoughts,  as 
well  as  to  our  voice,  gefture,  and  countenance  : And  hence  we 
expebl,  that  every  perfonage  introduced  in  poetry  fliould  fee 
things  through  the  medium  of  his  ruling  pallion,  and  that  his 
thoughts  and  language  fliould  be  tinClured  accordingly.  A * 
melancholy  man  walking  in  a grove  attends  to  thofe  things 
that  fuit  and  encourage  his  melancholy  ; the  fighing  of  ^he 
wind  in  the  trees,  the  murmuring  of  waters,  the  darknefs  and 
folitude  of  the  (hades  : A cheerful  man,  in  ihe  fame  place,  finds 
many  fubjcCts  of  cheerful  meditation,  in  the  finging  of  birds, 
the  bride  motions  of  the  babbling  ftream,  and  the  livelinefs  and 
variety  of  the  verdure.  Perfons  of  diflerent  characters,  con- 
templating the  fame  thing,  a Roman  triumph,  for  inflance, 
feel  diflerent  emotions,  and  turn  their  view  to  different  objeCls. 
One  is  filled  with  wonder  at  fuch  a di'play  of  wealth  and 
power;  another  exults  in  the  idea  of  conqueft,  and  pants  for 
military  renown  ; a third,  ftunned  with  clamour,  and  haratfed 
with  confufion,  wifhes  for  filence,  fecurity,  and  folitude  ; one 
melts  with  pity  to  the  vanquilhed,  and  makes  many  a fad  re- 
flection upon  the  infignificance  of  worldly  grandeur,  and  the 
uncertainty  of  human  things ; while  the  buffoon,  and  perhaps 
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the  philofopher,  confiders  the  whole  as  a vain  piece  of  pa- 
geantry, which,  by  its  lolemn  procedure,  and  by  the  admiration 
' or  fo  many  people,  is  only  rendered  the  more  ridiculous : — and 
each  of  thefe  perfons  would  defcribe  it  in  a way  fuitable  to  his 
own  feelings,  and  tending  to  raife  the  fame  in  others.  We  fee 
in  Milton’s  Allegro  and  renferofo  how  a different  call  of  mind 
produces  a variety  in  the  manner  of  conceiving  and  contem- 
plating the  fame  rural  feenery.  In  the  former  of  thefe  excel- 
lent poems,  the  author  perfonates  a cheerful  man,  and  takes 
notice  of  thofe  things  in  external  nature  that  are  fuitable  to 
cheerful  thoughts,  and  tend  to  encourage  them  : in  the  latter, 
every  objeft  delcribed  is  ferious  and  lolemn,  and  productive  of 
calm  refleftion  and  tender  melancholy' : and  we  fhould  not  be 
fcafily  perluaded,  that  Milton  wrote  the  firft  under  the  influence 
tof  forrow,  or  the  fecond  under  that  of  gladnefs.  We  often  fee 
an  author’s  character  in  his  works  ; and  if  every  author  were 
jn  earnelt  when  he  writes,  we  fhould  oftener  fee  it.  Thomfon 
Was  a man  of  piety  and  benevolence,  and  a warm  admirer  of  the 
beauties  of  nature;  and  every  defeription  in  his  delightful  poem 
on  the  Sealons  tends  to  raife  the  fame  laudable  affeftions  in 
his  reader.  The  parts  of  nature  that  attra6t  his  notice  are 
thofe  which  an  impious  or  hard-hearted  man  would  neither 
attend  to,  nor  be  aftefted  with,  at  lead  in  the  fame  manner. 
In  Swift  we  lee  a turn  of  mind  very  different  from  that  of  the 
amiable  Thomfon  ; little  relifh  for  the  lublime  or  beautiful, 
and  a perpetual  luccellion  of  violent  emotions.  All  his  pic- 
tures ot  human  life  feem  to  fliow,  that  deformity  and  meannefs 
were  the  favourite  objefts  of  his  attention,  and  that  his  foul 
was  a conflant  prey  to  indignation*,  difguft,  and  other 
gloomy  paffions,  arifing  from  fuch  a view  of  things.  And  it  is 
the  tendency  of  almoft  all  his  writings  (though  it  was  not  al- 
ways the  author's  defign),  to  communicate  the  fame  paffions 
to  his  reader  : infomuch,  that  notwithftanding  his  erudition 
and  knowledge  of  the  world,  his  abilities  as  a popular  orator 
and  man  of  bulinefs,  the  energy  of  his  ftyle,  the  elegance  of 
fome  of  his  verfes,  and  his  extraordinary  talents  in  wit  and 
humour,  there  is  reafon  to  doubt  whether,  by  ftudying  his  works, 
any  perfon  was  ever  much  improved  in  piety  or  benevolence. 

• And  thus  we  lee  how  the  compofitions  of  an  ingenious 
author  may  operate  upon  the  heart,  whatever  be  the  fubjeft. 
The  affe6Iions  that  prevail  in  the  author  himfelf  direft  his  at- 
tention to  objefts  congenial,  and  give  a peculiar  bias  to  his  in- 
ventive powers,  and  a peculiar  colour  to  his  language.  Hence 
his  work,  as  well  as  face,  if  nature  is  permitted  to  exert  herfelf 
freely  in  it,  will  exhibit  a picture  of  his  mind,  and  awaken  cor- 
refpondent  fympathies  in  the  reader.  When  thefe  are  favour- 
able to  virtue,  which  they  always  ought  to  be,  the  work  will 
have  that  lweet  pathos  to  which  Horace  alludes  in  the  paffage 
above  mentioned  ; and  which  we  fo  highly  admire,  and  fo 
warmly  approve,  even  in  thofe  parts  of  the  Georgic  that  dc- 
feribe  inanimate  nature. 

Horace’s  account  of  the  matter  in  queftion  differs  not  from 
what  is  here  given.  “ It  is  not  enough  (fays  he)  that  poems 
be  beautiful  ; let  them  be  affecting,  and  agitate  the  mind  with 
whatever  paffions  the  poet  withes  to  impart.  The  human 
countenance,  as  it  fmiles  on  thole  who  fmile,  accompanies  alio 
with  fympathetic  tears  thofe  who  mourn.  If  you  would  have 
me  weep,  you  mull  tirft  weep  yourfelf ; then,  and  not  before, 
ffiall  I be  touched  with  your  misfortunes. — For  nature  full 
makes  the  emotions  of  our  mind  correfpond  with  our  circum- 
fiances,  infufing  real  joy,  forrow,  or  refentment,  according  to 
the  occafion  : and  afterwards  gives  the  true  pathetic  utterance 
to  the  voice  and  language.”  This  doftrine,  which  concerns  the 
orator  and  the  player*  no  lei’s  than  the  poet,  is  ftriftly  philolophi- 
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cal,  and  equally  applicable  to  dramatic,  to  deferiptive,  and  in- 
deed to  every  fpecies  of  interefting  poetry.  The  poet’s  fenfibi- 
lity  mud  firft  of  all  engage  him  warmly  in  his  fubjeft,  and  in 
every  part  of  it  ; otherwife  he  will  labour  in  vain  to  intereft  the 
reader.  If  he  would  paint  external  nature,  as  Virgil  and  Thom- 
fon have  done,  fo  as  to  make  her  amiable  to  others,  he  muff 
firft  be  enamoured  of  her  himfelf;  if  he  would  have  his  heroes 
and  heroines  fpeak  the  language  of  love.  or  forrow,  devotion  or 
courage,  ambition  or  anger,  benevolence  or  pity,  his  heart  mull 
be  fufceptible  of  thofe  emotions,  and  in  lome  degree  feel  them, 
as  long  at  leaft  as  he  employs  himfelf  in  framing  words  for 
them ; being  allured,  that 

He  beft  ftiall  paint  them  who  can  feel  them  mod. 

Pope’s  Elofa,  v.  366. 

The  true  poet,  therefore,  muft  not  only  ftudy  nature,  and 
know  the  reality  of  things,  but  muft  alfo  pcflefs  fancy',  to  in- 
vent additional  decorations ; judgment,  to  direft  him  in  the 
choice  of  luch  as  accord  with  verifimilitude ; and  fenfibility,  to 
enter  with  ardent  emotions  into  every  part  of  his  fubjed,  fo  as 
to  transfufe  into  every  part  of  his  work  a pathos  and  energy 
fufficient  to  raife  correfponding  emotions  in  the  reader. 

“ The  hiftorian  and  the  poet  (fays  Ariftotle)  differ  in  this,  that 
the  former  exhibits  things  as  they  are,  the  latter  as  they  might 
be  ;” — i.e.  in  that  ftateof  perfeftion  which  is  confident  with  pro- 
bability, and  in  which,  for  the  lake  of  our  own  gratification,  we 
with  to  find  them.  If  the  poet,  after  all  the  liberties  he  is  allowed 
to  take  with  the  truth,  can  produce  nothing  more  exquifite  than 
is  commonly  to  be  met  with  in  hiftory,  his  reader  will  be  dilap- 
pointed  and  diftatisfied.  Poetical  reprefen tations  muft  therefore  be 
framed  after  a pattern  of  the  highetl  ptobable  perfedion  that 
the  genius  of  the  work  will  admit: — external  nature  muft  in 
them  be  more  pidurefque  than  in  reality;  adion  more  anima- 
ted ; fentiments  more  expreffive  of  the  feelings  and  charader, 
and  more  fuitable  to  the  circumftances,  of  the  fpeaker  ; per- 
fonages  better  accomplifiied  in  thofe  qualities  that  raife  admi- 
ration, pity,  terror,  and  other  ardent  emotions  : and  events  more 
compatl,  more  clearly  conneded  with  caufes  and  confequences, 
and  unfolded  in  an  order  more  flattering  to  the  fancy,  and  more 
interefting  to  the  paffions.  But  where,  it  may  be  faid,  is  this 
pattern  of  perfedion  to  be  found  ? Not  in  real  nature  ; other- 
wife  hiftory,  which  delineates  real  nature,  would  alfo  delineate 
this  pattern  of  perfedion.  It  is  to  be  found  only  in  the  mind  of 
the  poet  ; and  it  is  imagination,  regulated  by  knowledge,  that 
enables  him  to  form  it. 

In  the  beginning  of  life,  and  while  experience  is  confined  to 
a fmall  circle,  we  admire  every  thing,  and  are  plealed  with  very 
moderate  excellence.  A peafant  thinks  the  hall  of  his  land- 
lord the  fineft  apartment  in  the  univerfe,  liftens  with  rapture 
to  the  drolling  ballad-finger,  and  wonders  at  the  rude  wooden 
cuts  that  adorn  his  ruder  compofitions.  A child  looks  upon  his 
native  village  as  a town  ; upon  the  brook  that  runs  by  as  a ri- 
ver : and  upon  the  meadows  and  hills  in  the  neighbourhood  as 
the  mod  Ipacious  dnd  beautiful  that  can  be.  But  when,  after 
long  abfence,  he  returns  in  his  declining  years,  to  vifit,  once  be- 
fore he  die,  the  dear  fpot  that  gave  him  birth,  and  thofe  jeenes 
whereof  he  remembers  rather  the  original  charms  than  the  ex- 
aft  proportions  ; how  is  he  difappointed  to  find  every  thing  fo 
debaled  and  fo  diminifhed  ! The  hills  feem  to  have  funk  into 
the  ground,  the  brook  to  be  dried  up,  and  the  village  to  be  for- 
faken  of  its  people ; the  parilh-church,  ftripped  of  all  its  fan- 
cied magnificence,  is  become  low,  gloomy,  and  narrow  ; and  the 
fields  are  now  only  the  miniature  of  what  they  were.  Had  he 
never  left  this  fpot,  his  notions  might  have  remained  the  fame 
as  at  firft  ; and  had  he  travelled  but  a little  way  from  it,  they 


* For  part  of  this  remark  we  have  his  own  authority,  often  in  his  letters,  and  very  explicitly  in  the  Latin  epitaph  w*  i h he 
compofed  for  himleLf : — " ubi  feeva  indignatio  ulterius  cor  lacerare  nequit.”  Sw  bis  Ui/i  will  and  tejlament. 
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would  not  perhaps  have  received 'any  material  enlargement.  It 
teems  then  to  be  from  obfervation  of  many  things  of  the  fame 
or  fimilar  kinds,  that  we  acquire  the  talent  of  forming  ideas 
more  perfedt  than  the  real  objects  that  lie  immediately  around 
us  : and  thele  ideas  we  may  improve  gradually  more  and  more, 
according  to  the  vivacity  of  our  mind,  and  extent  of  our  experi- 
ence, till  at  lalt  we  come  to  raife  them  to  a degree  of  perfection 
fuperior  to  any  thing  to  be  found  in  real  life.  There  cannot 
lure  be  any  my  It  cry  in  this  dodtrine  ; for  we  think  and  fpeak 
to  the  fame  purpofe  every  day.  Thus  nothing  is  more  com- 
mon than  to  fay,  that  fuch  an  a'rtifl  excels  all  we  have  ever 
known  in  his  profeifion,  and  yet  that  we  can  ltill  conceive  a fu- 
perior performance.  A moralift,  by  bringing  together  into  one 
view  the  leparate  virtues  of  many  perfons,  is  enabled  to  lay  down 
a lyltem  of  duty  more  perfect  than  any  he  has  ever  feen  exempli- 
fied in  human  couduCt.  "Whatever  be  the  emotion  the  poet 
intends  to  raife  in  his  reader,  whether  admiration  or  terror,  joy 
or  forrow  ; and  whatever  be  the  object  he  would  exhibit,  whe- 
ther Venus  or  Tifiphone,  Achilles  or  Therlites,  a palace  or  a pile 
of  ruins,  a dance  or  a battle  ; he  generally  copies  an  idea  of  his 
own  imagination  ; confidering  each  quality  as  it  is  found  to 
exift  in  feveral  individuals  of  a fpecies,  and  thence  forming  an 
aifemblage  more  or  lefs  petfedf  in  its  kind,  according  to  the  pur- 
pofe to  which  he  means  to  apply  it. 

Hence  it  would  appear,  that  the  ideas  of  poetry  are  rather 
general  than  fingular  ; rather  collected  from  the  examination 
of  a rpeeies  or  clals  of  things  than  copied  from  an  individual. 
And  this,  according  to  Ariltotle,  is  in  fad  the  cafe,  at  leall  for 
the  meft  part  ; whence  that  critic  determines,  that  poetry  is 
fomething  more  exquifite  and  more  philosophical  than  hidory. 
The  hittorian  may  deferibe  Bucephalus,  but  the  poet  delineates 
i war  horle  ; the  former  mud  have  feen  the  animal  he  fpeaks  of, 
or  received  authentic  information  concerning  it,  if  he  mean  to 
deferibe  it  hiltorically  : for  the  latter,  it  is  enough  that  he  has 
feen  feveral  animals  of  that  fort.  The  former  tells  us  what 
Achilles  adnally  did  and  laid  ; the  latter,  what  fuch  a fpecies  of 
human  character  as  that  which  bears  the  name  of  Achilles 
would  probably  do  or  fay  in  certain  given  circumdances. 

It  is  indeed  true,  that  the  poet  may,  and  often  does,  copy 
after  individual  objetls.  Homer,  no  doubt,  took  his  charaders 
from  the  life^  or  at  lead,  in  forming  them,  was  careful  to  fol- 
low tradition  as  far  as  the  nature  of  his  plan  would  allow.  But 
he  probably  took  the  freedom  to  add  or  heighten  fome  quali- 
ties, and  take  away  others  ; to  make  Achilles,  for  example, 
flronger,  perhaps,  and  more  impetuous,  and  more  eminent  for 
filial  affedion,  and  Hcdor  more  patriotic  and  more  amiable 
than  he  really  was.  If  he  had  not  done  this,  or  fomething  like 
it,  his  work  would  have  been  rather  a hidory  than  a poem  ; 
would  have  exhibited  men  and  things  as  they  were,  and  not  as 
they  might  have  been  ; and  Achilles  and  HcBor  would  have  been 
the  names  of  individual  and  real  heroes  ; whereas,  according  to 
Aridotle,  they  are  rather  to  be  confidered  as  two  diftind  modi- 
fications or  fpecies  of  the  heroic  charader.  bhakefpeare’s  ac- 
count of  the  cliffs  of  Dover  comes  fo  near  the  truth,  that  we 
cannot  doubt  of  its  having  been  written  by  one  who  had  feen 
them  : but  he  who  takes  it  for  an  exa£l  hidorical  delcription, 
will  be  furprifed  when  he  comes  to  the  place,  and  finds  thofe 
cliffs  not  halt  fo  lofty  as  the  poet  had  made  him  believe.  An 
hidorian  would  be  to  blame  for  fuch  amplification  ; becaufe, 
being  to  deferibe  an  individual  precipice,  he  ought  to  tell  us 
juft  what  it  is  ; which  if  he  did,  the  delcription  would  fuit  that 
place,  and  perhaps  no  other  in  the  whole  world.  But  the  poet 
means  only  to  give  an  idea  of  what  fuch  a precipice  may  be;  and 
therefore  his  defeription  may  perhaps  be  equally  applicable  to 
many  ruch  chalky  precipices  on  the  fea-flmre. 

'1  fits  inetffT  ot  copying  after  general  ideas  formed  by  the 
arfift  lrcm  oblcrvation  of  many  individuals,  diflinguidies  the 
7 


Italian  and  all  the  fubfime  painters  from  the  Dutch  and  their 
imitators.  ']  licfe  give  us  bare  nature,  with  the  imperfections- 
and  peculiarities  of  individual  things  or  perfons  ; but  thole  give 
nature  improved  as  far  as  probability  and  tbedefign  of  the  piece 
will  admit,  leniers  and  Hogarth  draw  faces,  and  figures,  and 
drelles,  from  real  life  and  prefent  manners  ; and  therefore  their 
pieces  muff  income  degree  lofe  the  effect,  and  become  auk  ward, 

when  the  prefent  fafhions  become  oblblete. Raphael  and 

Reynolds  take  their  models  from  general  nature  ; avoiding, 
as  far  as  poflible  (at  leal!  in  all  their  great  performances),  thole 
peculiarities  that  derive  their  beauty  from  mere  fafhion  ; and 
therefore  their  works  muff  give  pleafure,  and  appear  elegant,- 
as  long  as  men  are  capable  of  forming  general  ideas,  and  of 
judging  from  them.  T he  lad-mentioned  incomparable  artift  is 
particularly  obfervant  of  children,  whole  looks  and  attitudes, 
being  lefs  under  tbecontroul  of  art  and  local  manners,  are  more 
charadleriftical  of  the  fpecies  than  thole  of  men  and  women. 
This  field  of  obfervation  has  fupplied  him  with  many  fine  figures, 
particularly  that  mod  exquifiie  one  of  Comedy,  flruggling  for 
and  winning  (for,  who  could  refill  her  ?)  the  affections  of  Gar- 
rick : — a figure  which  could  never  have  occured  to  the  imagi- 
nation of  a painter  who  had  confined  his  views  to  grown  per- 
fons looking  and  moving  in  all  the  formality  of  polite  life  ; — 
a figure  which  in  all  ages  and  countries  would  be  pronounced 
natural  and  engaging  ; — whereas  thofe  human  forms  that  we 
fee  every  day  bowing  and  courtefying,  and  drutting,  and  turn 
ing  out  their  toes  fecundcm  artem,  and  drelled  in  rufiles,  and 
wigs,  and  flounces  and  hoop-petticoats,  and  fuli-trimmed  fuits, 
would  appear  elegant  no  further  than  the  prefent  fafhions  arc 
propagated,  and  no  longer  than  they  remain  unaltered. 

There  is,  in  the  progrefs  of  human  lociety,  as  well  as  of  hu- 
man life,  a period  to  which  it  is  of  great  importance  for  the 
higher  order  of  poets  to  attend,  and  from  which  they  will  do 
well  to  take  their  characters  and  manners,  and  the  «era  of  their 
events  ; namely,  that  wherein  men  are  raifed  above  favage  life, 
and  conflderably  improved  by  arts,  government,  and  converla- 
tion  ; but  not  advanced  fo  high  in  the  afeent  towards  politenefs, 
as  to  have  acquired  a habit  of  dilguifing  their  thoughts  and  paf- 
fions,  and  of  reducing  their  behaviour  to  the  uniformity  of  the 
mode.  Such  was  the  period  which  Homer  had  the  good  for- 
tune (as  a poet)  to  live  in,  and  to  celebrate.  This  is  the  period 
at  which  the  manners  of  men  are  molt  piAurefque,  and 
their  adventures  mofl  romantic.  This  is  the  period  when 
the  appetites  un perverted  by  luxury,  the  powers  unenervated 
by  effeminacy,  and  the  thoughts  difengaged  from  artificial  re- 
firaint,  will,  in  perfons  of  fimilar  difpofitions  and  circumdances, 
operate  in  nearly  the  fame  way  ; and  when,  confequently,  the 
charadters  of  particular  men  will  approach  to  the  nature  of  poet 
tical  or  general  ideas,  and,  if  well  imitated,  give  pleafure  to  the 
whole,  or  at  leaft  to  a great  majority  of  mankind.  But  a cha- 
radler  tindlured  with  the  fafhions  of  polite  life  would  not  be  fo 
generally  intcrefling.  Like  a human  figure  adjufled  by  a mo- 
dern dancing- mailer,  and  drefled  by  a modern  tailor,  it  may 
have  a good  effedl  in  fatire,  comedy,  or  farce  ; but  if  introduced 
into  the  higher  poetry,  it  would  be  admired  by  thofe  only  who  had 
learned  to  admire  nothing  but  prefent  fafhions,  and  by  them  no 
longer  than  the  prefent  fafliions  lafled  ; and  to  all  the  relt  of 
the  world  would  appear  aukward,  iinafle&ing,  and  perhaps  ri- 
diculous. But  Achilles  and  Sarpedon,  Diomede  and  He&or, 
Neflor  and  Ulyfles,  as  drawn  by  Homer,  mull  in  all  ages,  in- 
dependently of  fafhion,  command  the  attention  and  admiration 
of  mankind.  Thele  have  the  qualities  that  are  univerfally 
known  to  belong  to  human  nature  ; whereas  the  modern  fine 
gentleman  is  dilfingui filed  by  qualities  that  belong  only  to  a 
particular  age,  fociety,  and  corner  of  the  world.  We  lpeak 
not  of  moral  or  intelledlual  virtues,  which  are  objeffs  of  admi- 
ration to  every  age  j but  of  thofe  outward  accomplifhrnems,. 
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and  that  particular  temperature  of  the  paffions,  which  form  the 
inoft  perceptible  part  of  a human  character.  As,  therefore, 
the  politician,  in  difcuffing  the  rights  of  mankind,  mutt  often 
allude  to  an  imaginary  date  of  nature ; fo  the  poet  who  intends 
to  raifc  admiration,  pity,  terror,  and  other  important  emotions, 
in  the  generality  of  mankind,  efpeciaily  in  thofe  readers  whofe 
minds  are  molt  improved,  mutt  take  his  pictures  of  life  and 
manners,  rather  from  the  heroic  period  we  now  fpeak  of,  than 
from  the  ages  of  refinement  ; and  mult  therefore  (to  repeat  the 
maxim  of  Ariftotle)  “ exhibit  things,  not  as  they  are,  but  as  they 
might  be.” 

Sect.  IV.  Of  Poetical  CharaBers. 

Horace  feems  to  think,  that  a competent  knowledge  of 
moral  philofophy  will  fit  an  author  for  afligning  the  fuitable 
qualities  and  duties  to  each  poetical  perfonage  : (Art.  Poet. 
v.  309. — 316.).  The  maxim  maybe  true,  as  far  as  mere  mo- 
rality is  the  aim  of  the  poet  j but  cannot  be  underftood  to  refer 
to  the  delineation  of  poetical  characters  in  general  : for  a tho- 
rough acquaintance  with  all  the  moral  philofophy  in  the  world 
would  not  have  enabled  Blackmore  to  paint  fuch  a perfonage 
as  Homer’s  Achilles,  Shakefpeare’s  Othello,  or  the  Satan  of 
Paradife  Loft.  To  a competency  of  moral  fcience,  there  muft 
be  added  an  extenfive  knowledge  of  mankind,  a warm  and  ele- 
vated imagination,  and  the  greateft  fenfibility  of  heart,  before 
a genius  can  be  formed  equal  to  fo  difficult  a talk.  Horace  is 
indeed  fo  fenfible  of  the  danger  of  introducing  a new  charaCter 
in  poetry,  that  he  even  difeourages  the  attempt,  and  advifes 
the  poet  rather  to  take  his  perfons  from  the  ancient  authors,  or 
from  tradition:  Ibid.v.  119. — 130. 

To  conceive  the  idea  of  a good  man,  and  to  invent  and  fup- 
port  a great  poetical  character,  are  two  very  different  things, 
however  they  may  feem  to  have  been  confounded  by  fome  late 
critics.  The  firft  is  eafy  to  any  perfon  fufficiently  inftruCted  in 
the  duties  of  life  : the  laft  is  perhaps  of  all  the  efforts  of  human 
genius  the  moft  difficult ; fo  very  difficult,  that,  though  at- 
tempted by  many,  Homer,  Shakefpeare,  and  Milton,  are  almoft 
the  only  authors  who  have  fucceeded  in  it.  But  characters  of 
perfect  virtue  are  not  the  moft  proper  for  poetry.  It  feems  to 
be  agreed,  that  the  Deity  fhould  not  be  introduced  in  the  ma- 
chinery of  a poetical  fable.  To  aferibe  to  him  words  and  ac- 
tions of  our  own  invention,  feems  very  unbecoming;  nor  can 
a poetical  defeription,  that  is  known  to  be,  and  muft  of  necef- 
fity  be,  infinitely  inadequate,  ever  fatisfy  the  human  mind. 
Poetry,  according  to  the  beft  critics,  is  an  imitation  of  human 
aCtiori  ; and  therefore  poetical  characters,  though  elevated, 
fhould  ftill  partake  of  the  paftions  and  frailties  of  humanity.  If 
it  were  not  for  the  vices  of  fome  principal  perfonages,  the  Iliad 
would  not  be  either  fo  interefting  or  fo  moral  ; the  moft  moving 
and  eventful  parts  of  the  yEneid  are  thofe  that  deferibe  the 
effebts  of  unlawful  paffion  : the  moft  inftruCtive  tragedy  in  the 
world,  we  mean  Macbeth,  is  founded  in  crimes  of  dreadful 
enormity  : and  if  Milton  had  not  taken  into  his  plan  the  fall 
of  our  firlt  parents,  as  well  as  their  ftate  of  innocence,  his  di- 
vine poem  muft  have  wanted  much  of  its  pathos,  and  could 
not  have  been  (what  it  now  is)  fuch  a treafure  of  important 
knowledge,  as  no  other  uninfpired  writer  ever  comprehended 
in  fo  fmall  a compafs.  Virtue,  like  truth,  is  uniform  and  un- 
changeable. We  may  anticipate  the  part  a good  man  will  aft 
in  any  given  circumftances  : and  therefore  the  events  that  de- 
pend  on  fuch  a man  muft  be  lefs  furpriling  than  thole  which 
proceed  from  paffion  ; the  viciffitudes  whereof  it  is  frequently 
inipoffible  to  forefee.  From  the  violent  temper  of  Achilles,  in 
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the  Iliad,  fpring  many  great  incident*  ; which  could  not  have 
taken  place,  if  he  had  been  calm  and  prudent  like  Ulyfies,  or 
pious  and  patriotic  like  iEneas  : his  rejection  of  Agamemnon’s 
offers,  in  the  ninth  book,  arifes  from  the  violence  of  his  rel'ent- 
ment ; his  yielding  to  the  requeft  of  Patroclus,  in  the  16th, 
from  the  violence  of  his  friendfhip  (if  we  may  fo  fpeak)  coun- 
teracting his  refentment  ; and  his  reftoring  to  Priam  the  dead 
body  of  HeCtor,  in  the  24th,  from  the  violence  of  his  affeCtion 
to  his  own  aged  father,  and  his  regard  to  the  command  of 
Jupiter,  counteracting,  in  fome  meafure,  both  his  forrow  for 
his  friend,  and  his  thirft  for  vengeance. — Befides,  except  where 
there  is  fome  degree  of  vice,  it  pains  us  too  exquifitely  to  fee 
misfortune;  and  therefore  poetry  would  ceafe  to  have  a plea- 
furable  influence  over  our  tender  paffions,  if  it  were  to  exhibit 
virtuous  characters  only.  And  as  in  life,  evil  is  neceflary  to  our 
moral  probation,  and  the  poffibility  of  error  to  our  intellectual 
improvement  ; fo  bad  or  mixed  characters  are  ufeful  in  poetry, 
to  give  to  the  good  fuch  oppofition  as  puts  them  upon  difplay- 
ing  and  exercifing  their  virtue. 

All  thofe  perfonages,  however,  in  whofe  fortune  the  poet 
means  that  we  fhould  be  interefted,  muft  have  agreeable  and 
admirable  qualities  to  recommend  them  to  our  regard.  And 
perhaps  the  greateft  difficulty  in  the  art  lies  in  fuitably  blending 
thofe  faults  which  the  poet  finds  it  expedient  to  give  to  any 
particular  hero,  with  fuch  moral,  intellectual,  or  corporeal  ac- 
complilhments,  as  may  engage  our  efteem,  pity,  or  admi- 
ration, without  weakening  our  hatred  of  vice,  or  love  of  virtue. 
In  moft  of  our  novels,  and  in  many  of  our  plays,  it  happens 
unluckily,  that  the  hero  of  the  piece  is  fo  captivating,  as  to 
incline  us  to  be  indulgent  to  every  part  of  his  character,  the 
bad  as  well  as  the  good.  But  a great  mafter  knows  how  to  give 
the  proper  direction  to  human  fenfibility ; and,  without  any 
perverfion  of  our  faculties,  or  any  confufion  of  right  and  wrong, 
to  make  the  fame  perfon  the  objeCt  of  very  different  emotions, 
of  pity  and  hatred,  of  admiration  and  horror.  Who  does  not 
efteem  and  admire  Macbeth  for  his  courage  and  generofitv  ? 
who  does  not  pity  him  when  befet  with  all  the  terrors  of  a 
pregnant  imagination,  fuperftitious  temper,  and  awakened 
conlcience  ? who  does  not  abhor  him  as  a monfter  of  cruelty, 
treachery,  and  ingratitude  ? His  good  qualities,  by  drawing  us 
near  to  him,  make  us,  as  it  were,  eye-witneffes  of  his  crime, 
and  give  us  a fellow-feeling  of  his  remorfe  ; and  therefore 
his  example  cannot  fail  to  have  a powerful  effeCt  in  cherifh- 
ing  our  love  of  virtue,  and  fortifying  our  minds  againft  crimi- 
nal impreffions  : whereas,  had  he  wanted  thofe  good  qualities, 
we  ftiould  have  kept  aloof  from  his  concerns,  or  viewed  them 
with  a fuperficial  attention  ; in  which  cafe  his  example  would 
have  had  little  more  weight  than  that  of  the  robber,  of  whom 
we  know  nothing,  but  that  he  was  tried,  condemned,  and  ex- 
ecuted. Sa^an,  in  Paradife  Loft,  is  a character  drawn  and 
fupported  with  the  moft  confummate  judgment.  The  old  furies 
and  demons,  Hecate,  Tifiphone,  AleCto,  Megara,  are  objeCts 
of  unmixed  and  unmitigated  abhorrence  ; Tityus,  Enceladus, 
and  their  brethren,  are  remarkable  for  nothing  but  impiety, 
deformity,  and  vaftnefs  of  fize  ; Pluto  is,  at  belt,  an  infipid 
perfonage ; Mars,  a hair-brained  ruffian ; Tafl'o’s  infernal  ty- 
rant, an  ugly  and  overgrown  monlter  : — but  in  the  Miltonic 
Satan,  we  arc  forced  to  admire  the  majefty  of  the  ruined  arch- 
angel, at  the  fame  time  that  we  deteft  the  unconquerable  depra- 
vity of  the  fiend.  “ But,  of  all  poetical  characters,  (fays  the 
elegant  critic  from  whom  we  are  extracting),  the  Achilles  of 
Homer  * feems  to  me  the  moft  exquifite  of  invention,  and  the 


* “ I fay  the  Achilles  of  Homer.  Latter  authors  have  degraded  the  character  of  this  hero,  by  fuppofing  every  part  of  his 
body  invulnerable  except  the  heel.  1 know  not  how  often  I have  heard  this  urged  as  one  of  Homer’s  abfurdities ; and  indeed 
the  whole  Iliad  is  one  continued  abfurdity,  on  this  fuppofition.  But  Homer  all  along  makes  his  hero  equally  liable  to  wounds 
and  death  with  other  men.  Nay,  to  prevent  all  miftakes  in  regard  to  this  matter,  (if  thofe  who  cavil  at  the  poet  would  but  read 
Vol.  VIII.  4 H 
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mod  highly  finiftied.  The  utility  of  this  charafler  in  a moral 
view  is  obvious  ; for  it  may  he  confidered  as  the  fource  of  all 
the  morality  of  the  Iliad.  , Had  not  the  generous  and  violent 
temper  of  Achilles  determined  him  to  patronife  the  augur 
Calchas  in  defiance  of  Agamemnon,  and  afterwards,  on  being 
affronted  by  that  vindictive  commander,  to  abandon  for  a time 
the  common  caufe  of  Greece  j — the  fatal  effects  of  diiTention 
among  confederates,  and  of  capricious  and  tyrannical  beha- 
viour in  a fovereign,  would  not  have  been  the  leading  moral  of 
Homer’s  poetry  ; nor  could  Heftor,  Sarpedon,  ./Eneas,  Ulyffes, 
and  the  other  amiable  heroes,  have  been  brought  forward  to 
lignalize  their  virtues,  and  to  recommend  themlelves  to  the  ef- 
teem  and  imitation  of  mankind. 

“ They  who  form  their  judgment  of  Achilles  from  the  im- 
perfeft  {ketch  given  of  him  by  Horace  in  the  Art  of  Poetry, 
(v.  1 a 1,  122.)  ; and  confider  him  only  as  a hateful  compofition 
of  anger,  revenge,  fiercenefs,  obftinacy,  and  pride,  can  never 
enter  into  the  views  of  Homer,  nor  be  fuilably  affefted  with 
his  narration.  All  thefe  vices  are  no  doubt,  in  fome  degree, 
combined  in  Achilles ; but  they  are  tempered  with  qualities  of 
a different  fort,  which  render  him  a moft  interefting  character, 
and  of  courfe  make  the  Iliad  a moft  interefting  poem.  Every 
reader  abhors  the  faults  of  this  hero  : and  yet,  to  an  attentive 
reader  of  Homer,  this  hero  muft  be  the  objefl  of  efteem,  admi- 
ration, and  piety  j for  he  has  many  good  as  well  as  bad  affec- 
tions, and  is  equally  violent  in  all Nor  is  he  poffefled  of  a 
fingle  vice  or  virtue,  which  the  wonderful  art  of  the  poet  has 
not  made  fubfervient  to  the  defign  of  the  poem,  and  to  the  pro- 
grefs  and  cataftrophe  of  the  action  5 fo  that  the  hero  of  the 
Iliad,  confidered  as  a poetical  perfonage,  is  juft  what  he  fhould 
be,  neither  greater  nor  lefs,  neither  worfe  nor  better  He  is 
everywhere  diftinguifhed  by  an  abhorrence  of  oppreffion,  by  a 
liberal  and  elevated  mind,  by  a paffion  for  glory,  and  by  a love 
of  truth,  freedom,  and  fincerity.  He  is  for  the  moft  part  at- 
tentive to  the  duties  of  religion  ; and,  except  to  thofe  who  have 
injured  him,  courteous  and  kind : he  is  affectionate  to  his  tutor 
Phenix  ; and  not  only  pities  the  misfortunes  of  his  enemy  Priam, 
but  in  the  moft  foothing  manner  adminifters  to  him  the  belt 
confolation  that  Homer’s  poor  theology  could  furnifti.  Though 
no  admirer  of  the  caufe  in  which  his  evil  deftiny  compels  him 
to  engage,  he  is  warmly  attached  to  his  native  land  ; and,  ar- 
dent as  he  is  in  vengeance,  he  is  equally  fo  in  love  to  his  aged 
father  1'eleus,  and  to  his  friend  Patroclus.  He  is  not  luxurious 
like  Paris,  nor  clownifh  like  Ajax  ; his  accomplifhments  are 
princely,  and  his  amufements  worthy  of  a hero.  Add  to  this, 
as  an  apology  for  the  vehemence  of  his  anger,  that  the  affront 
he  had  received  was  (according  to  the  manners  of  that  age)  of 
the  moft  atrocious  nature ; and  not  only  unprovoked,  but  fuch 
as,  on  the  part  of  Agamemnon,  betrayed  a brutal  infenfibility 
to  merit,  as  well  as  a proud,  felfifh,  ungrateful,  and  tyrannical 
difpofition.  And  though  he  is  often  inexcufably  furious  5 yet 
it  is  but  juftice  to  remark,  that  he  was  not  naturally  cruel *  * 3 
and  that  his  wildcft  outrages  were  fuch  as  in  thofe  rude  times 
might  be  expefted  from  a violent  man  of  invincible  ftrength 
and  valour,  when  exafperated  by  injury,  and  frantic  with  for- 
row.  Our  hero’s  claim  to  the  admiration  of  mankind  is  in- 
difputable.  Every  part  of  his  chara&er  is  fublime  and  afto- 
nifhing.  In  his  perfon,  he  is  the  ftrongeft,  the  fwifteft,  the 
moft  beautiful  of  men  : — this  laft  circumftance,  however,  oc- 
curs not  to  his  own  observation,  being  too  trivial  to  at  trail 
tfie  notice  of  fo  great  a mind.  'I  he  Fates  had  put  it  in  his 


power,  either  to  return  home  before  the  end  of  the  war,  or  to 
remain  at  d roy  : it  he  chofe  the  former,  he  would  enjoy  tran- 

quillity and  happinefs  in  his  own  country  to  a good  old  age  ; if 
the  latter,  he  muft  peritli  in  the  bloom  of  his  youth  his  af- 
fection to  his  father  and  native  country,  and  his  hatred  to  Aga- 
memnon, ftiongly  urged  him  to  the  fir fl  j but  a defire  to  avenge 
the  death  of  his  friend  determines  him  to  accept  the  laft,  with 
all  its  confequences.  I his  at  once  difplays  the  greatnefs  of  his 
fortitude,  the  warmth  of  his  friendfliip,  and  the  violence  of  his 
fanguinary  paffions  : and  it  is  this  that  fo  often  and  fo  power- 
fully recommends  him  to  the  pity,  as  well  as  admiration,  of  the 
attentive  reader.” 

It  is  equally  a proof  of  rich  invention  and  exaft  judgment 
in  Homer,  that  he  mixes  fome  good  qualities  in  all  his  bad 
charafters,  and  fome  degree  of  imperfection  in  almoft  all  his 

good  ones. Agamemnon,  notwithftanding  his  pride,  is  an 

able  general,  and  a valiant  man,  and  highly  efteemed  as  fuch  by 

the  greater  part  of  the  army. Paris,  though  effeminate,  and 

vain  of  his  drefs  and  perfon,  is,  however,  good-natured,  patient 
of  reproof,  not  deftitute  of.  courage,  and  eminently  {killed  in 

mufic  and  other  fine  arts. Ajax  is  a huge  giant ; fearlefs 

rather  from  infenfibility  to  danger,  and  confidence  in  his  maffy 
arms,  than  from  any  nobler  principle  ; boaftful  and  rough  3 re- 
gardlefs  of  the  gods,  though  not  downright  impious  : yet  there 
is  in  his  manner  fomething  of  franknefs  and  blunt  fincerity, 
which  entitle  him  to  a (hare  in  our  efteem  ; and  he  is  ever  ready 
to  affift  his  countrymen,  to  whom  he  renders  good  fervice  on 

many  a perilous  emergency. The  character  of  Helen  in 

fpite  of  her  faults,  and  of  the  many  calamities- whereof  (he  is 
the  guilty  caufe,  Homer  has  found  means  to  recommend  to  our 
pity,  and  almoft  to  our  love  ; and  this  he  does,  without  feeking 
to  extenuate  the  crime  of  Paris,  of  which  the  moft  refpeClable 
perfonages  in  the  poem  are  made  to  fpeak  with  becoming  ab- 
horrence. She  is  fo  full  of  remorfe,  fo  ready  on  every  occafion 
to  condemn  her  paft  conduCl,  fo  afteClionate  to  her  friends,  fo- 
willing  to  do  juftice  to  every  body’s  merit,  and  withal  fo  finely 
accompliftied,  that  fhe  extorts  our  admiration,  as  well  as  that 

of  the  Trojan  lenators. Menelaus,  though  lufficiently  fen- 

fible  of  the  injury  he  had  received,  is  yet  a man  of  moderation,, 
clemency,  and  good-nature,  a valiant  foldier,  and  a moft  affec- 
tionate brother:  but  there  is  a dafh  of  vanity  in  his  compofi- 
tion, and  he  entertains  rather  too  high  an  opinion  of  his  own 
abilities,  yet  never  overlooks  nor  undervalues  the  merit  of  others. 
Priam  would  claim  unreferved  efteem,  as  well  as  pity,  if 
it  were  not  for  his  inexcufable  weaknefs,  in  gratifying  the 
humour,  and  by  indulgence  abetting  the  crimes,  of  the  moll 
worthlefs  of  all  his  children,  to  the  utter  ruin  of  his  people, 
family,  and  kingdom.  Madame  Dacier  fuppofes,  that  he  had 
loft  his  authority,  and  was  obliged  to  fall  in  with  the  politics  of 
the  times  : but  of  this  there  appears  no  evidence  3 on  the  con- 
trary, he  and  his  unworthy  favourite  Paris  feem  to  have  beea 
the  only  perfons  of  dittinCtion  in  Troy  who  were  averfe  to  the 
reftoringof  Helen.  Priam’s  foible  (if  it  can  be  called  by  fo 
foft  a name),  however  faulty,  is  not  uncommon,  and  has  often 
produced  calamity  both  in  private  and  public  life.  The  Scrip- 
ture gives  a memorable  inftance  in  the  hiftory  of  the  good  old 

Eli. Sarpedon  comes  nearer  a perfect  character  than  any 

other  of  Homer’s  heroes  j but  the  part  he  has  to  aft  is  fhort; 
It  is  a character  which  one  could  hardly  have  expeCted  in  thofe 
rude  times:  a {'overt  ign  prince,  who  confiders  himfelf  as  a 

magiftrate  fet  up  by  the  people  for  the  public  good,  and  there- 


his  work),  he  actually  wounus  him  in  the  right  arm  by  the  lance  of  Afteropaeus,  in  the  battle  near  the  river  Scamander.”  See 
Iliad,  xxi.  ver.  161. — 168. 

* See  Iliad  xxi.  too.  and  xxiv.  485 — 673. — In  the  firftof  thefe  paffages,  Achilles  himfelf  declares,  that  before  ’’atroclus  was 
{lain,  he  often  (pared  the  lives  of  his  enemies,  and  took  pleafure  in  doing  it.  It  is  ftrangc,  as  Dr.  Beattie  obferves,  that  this 
fhould  be  left  out  in  Pope’s  Tranflatinn. 
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fore  bound  in  honour  and  gratitude  to  be  himfelf  their  exam- 
ple, and  ftudv  to  excel  as  much  in  virtue  as  in  rank  and  autho- 

rjjj,  Heitor  is  the  favourite  of  every  reader,  and  with  good 

realhn.  To  the  trueft  valour  he  joins  the  mod  generous  pa- 
triotilin.  He  abominates  the  crime  of  Haris  : but  not  being 
able  to  prevent  the  war,  he  thinks  it  his  duty  to  defend  his  coun- 
try, and  his  father  and  fovereign,  to  the  laid.  He  too,  as  well 
as"  Achilles,  forefecs  his  own  death  ; which  heightens  our  com- 
panion, and  raifes  our  idea  of  his  magnanimity.  In  all  the 
relations  of  private  life,  as  a fon,  a father,  a hulband,  a brother, 
he  is  amiable  in  the  higheft  degree  ; and  he  is  difiinguifhed 
among  all  the  heroes  for  tendernefs  of  attention,  gentlenefs  of 
manners,  and  a pious  regard  to  the  duties  of  religion.  One 
circumftance  of  his  character,  ftrongly  expredive  of  a great  and 
delicate  mind',  we  learn  from  Helen’s  lamentation  over  his  dead 
body,  that  he  was  almoft  the  only  perfon  in  Trov  who  had  al- 
ways treated  her  with  kindnefs,  and  never  uttered  one  reproach- 
ful word  to  give  her  pain,  nor  heard  others  reproach  her  with- 
out blaming  them  for  it.  Some  tendency  to  orientation  (which, 
however,  may  be  pardonable  in  a commander  in  chief),  and 
temporary  tits  of  timidity,  are  the  only  blemifhes  difcoverable 
in  this  hero  ; whofe  portrait  Homer  appears  to  have  drawn 
with  an  affedionate  and  peculiar  attention. 

By  aferibing  lb  many  amiable  qualities  to  Hedor  and  fome 
others  of  the  Trojans,  the  poet  intereris  us  in  the  fate  of  that 
people,  notwithfianding  our  being  continually  kept  in  mind  that 
they  are  the  injurious  party.  And  by  thus  blending  good  and 
evil,  virtue  and  frailty,  in  the  compotition  of  his  characters, 
he  makes  them  the  more  conformable  to  the  real  appearances  of 
human  nature,  and  more  ufeful  as  examples  for  our  improve- 
ment ; and  at  the  fame  time,  without  hurting  verifimilitude, 
gives  every  necefi'ary  embellifhment  to  particular  parts  of  his 
poem,  and  variety,  coherence,  and  animation,  to  the  whole  fable. 
And  it  may  alfo  be  obferved,  that  though  feveral  of  his  charac- 
ters are  complex,  not  one  of  them  is  made  up  of  incompatible 
parts  : all  are  natural  and  probable,  and  fuch  as  we  think  we 
have  met  with,  or  might  have  met  with,  in  our  intercourfe  with 
mankind. 

From  the  fame  extenfive  views  of  good  and  evil,  in  all  their 
forms  and  combinations,  Homer  has  been  enabled  to  make  each 
of  his  characters  perfectly  diftind  in  ilfelf,  and  different  from 
all  the  reft ; infomuch,  that  before  we  come  to  the  end  of  the 
Iliad,  we  are  as  well  acquainted  with  his  heroes,  as  with  the 
faces  and  tempers  of  our  moft  familiar  friends.  Virgil,  by 
confining  himfelf  to  a few  general  ideas  of  fidelity  and  forti- 
tude has  made  his  fubordinate  heroes  a very  good  fort  of 
people  ; but  they  are  all  the  fame,  and  we  have  no  clear  know- 
ledge of  any  one  of  them.  Achates  is  faithful,  and  Gyas  is 
brave,  and  Cloanthus  is  brave  ; and  this  is  all  we  can  lay  of 
the  matter.  Wcfee  thefe  heroes  at  a diriance,  and  have  fome 
notion  of  their  riiape  and  fize  ; but  are  not  near  enough  to  dif- 
tinguirii  their  features 5 and  every  face  feems  to  exhibit  the 
fame  faint  and  ambiguous  appearance.  But  of  Homer’s  heroes 
we  know  every  particular  that  can  be  known.  We  eat,  and 
drink,  and  talk,  and  fight,  with  them  : we  lee  them  in  adion 
and  out  of  it;  in  the  field  and  in  their  tents  and  houfes  : the 
very  face  of  the  country  about  Troy  we  leem  to  be  as  well  ac- 
quainted with  as  if  we  had  been  there.  Similar  characters  there 
are  among  thefe  heroes,  as  there  are  fimilar  faces  in  every  l'o- 
cietv  ; but  we  never  miftake  one  for  another.  Neftor  and 
Ulyftes  are  both  wife  and  both  eloquent : but  the  wifdom  of 

the  lormer  leems  to  be  the  efled  of  experience;  that  of  the 
lat  ter  of  genius  : the  eloquence  of  the  one  is  Iweetand  copious, 
but  not  always  to  the  purpofe,  and  apt  to  degenerate  into  ftory- 
telling  ; that  of  the  other  is  clolc,  emphatical,  and  perfuafive, 
and  accompanied  with  a peculiar  modelty  and  limplicity  ot  man- 
ner. Homer’s  heroes  are  all  valiant  ; yet  each  difpltq  s a mo- 
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dification  of  valour  peculiar  toh'imfelf;  one  is  valiant  from 
principle,  another  from  conllitution  ; one  is  rafh,  another 
cautious;  one  is  impetuous  and  head-ftrong,  another  impe- 
tuous hut  tradable  ; one  is  cruel,  another  merciful ; one  is  in- 
folent  and  oftentatious,  another  gentle  and  unaffuming  ; one  is 
vain  of  his  perfon,  another  of  his  ftrength,  and  a third  of  his 
family. It  would  be  tedious  to  give  a complete  enumera- 

tion. Almoft  every  fpecies  of  the  heroic  character  is  to  be 
found  in  Homer. 

Of  the  agents  in  Paradife  Loft,  it  has  been  obferved  by 
Johnfon  in  his  Life  of  Milton,  that  “ the  weakeft  are  the 
higheft  and  nobleft  of  human  beings,  the  original  parents  of 
mankind ; with  whofe  adions  the  elements  confented ; on 
whofe  reditude  or  deviation  of  will  depended  the  ftate  of  ter- 
reftrial  nature,  and  the  condition  of  all  the  future  inhabitants 
of  the  globe.  Of  the  other  agents  in  the  poem,  the  chief  are 
fuch  as  it  is  irreverence  to  name  on  flight  occafions  : the  reft 
are  lower  powers  ; 

Of  which  the  leaft  could  wield 

Thefe  elements,  and  arm  him  with  the  force 

Of  all  their  regions  : 

Powers,  which  only  the  controul  of  Omnipotence  reftrains  from 
laying  creation  wafte,  and  filling  the  vaft  expanfe  of  fpace  with 
ruin  and  confufion.  To  difplay  the  motives  and  adions  of 
beings  thus  fuperior,  fo  far  as  human  reafon  can  examine,  or 
human  imagination  reprefent  them,  is  the  talk  which  Milton 
undertook  and  performed.  The  charaders  in  the  Paradife 
Lolt,  which  admit  of  examination,  are  thofe  of  angels  and  of 
men  ; of  angels  good  and  evil  ; of  man  in  his  innocent  and 
finful  ftate. 

“ Among  the  angels,  the  virtue  of  Raphael  is  mild  and  pla- 
cid, of  eafy  condefcenfiori,  and  free  communication  : that  of 

Michael  is  regal  and  lofty,  attentive  to  the  dignity  of  his  own 
nature.  Abdiel  and  Gabriel  appear  occafionally,  and  ad  as 
every  incident  requires  : the  folitary  fidelity  of  Abdiel  is  very 
amiably  painted. 

Of  the  evil  angels,  the  charaders  are  more  diverfified.  To 
Satan  fuch  fentiments  are  given  as  fuit  the  moft  exalted  and 
moft  depraved  being.  Milton  has  been  cenfured  for  the  im- 
piety which  fometimes  breaks  from  Satan’s  mouth  ; for  there 
are  thoughts,  it  is  juftly  remarked,  which  no  oblcrvation  of 
charader  can  juftify  ; becaufe  no  good  man  would  willingly 
permit  them  to  pafs,  however  tranllently,  through  his  mind. 
This  cenfure  has  been  ftiown  to  begroundlefs  by  the  great  critic 
from  whom  we  quote.  To  make  Satan  fpeak  as  a rebel,  fays 
he,  without  any  fuch  expreffions  as  might  taint  the  readers 
imagination,  was  indeed  one  of  the  greateft  difficulties  in 
Milton’s  undertaking  ; and  I cannot  but  think  that  he  has  ex- 
tricated himfelf  with  great  happinefs.  There  is  in  Satan’s 
fpeeches  little  that  can  give  pain  to  a pious  ear.  The  language 
of  rebellion  cannot  be  the  fame  with  that  of  obedience  : the 
malignity  of  Satan  foams  in  haughtinefs  and  obltinacy;  but 
his  expreffions  are  commonly  general,  and  nootherwile  ofl'entive 
than  as  they  are  wicked. — The  other  chiefs  of  the  celeftial  re- 
bellion are  very  judicioufly  diferiminated  ; and  the  ferocious 
charader  of  Moloch  appears,  both  in  the  battle  and  in  the 
council,  with  exad  confiftency. 

“ To  Adam  and  to  Eve  are  given,  during  their  inno- 
cence, fuch  fentiments  as  innocence  can  generate  and  utter. 
Their  love  is  pure  benevolence  and  mutual  veneration-; 
their  repafts  are  without  luxury,  and  their  diligence  with- 
out toil.  Their  addretles  to  their  Maker  have  little  more 
than  the  voice  of  admiration  and  gratitude:  fruition  left 
them  nothing  to  afk,  and  innocence  left  them  nothing  to 
fear. — But  with  guilt  enter  diftruft  and  difeord,  mutual 
accufation  and  ttubborn  felt-defence : they  regard  each  other 
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•with  alienated  mind?,  and  dread  their  Creator  as  the  avenger 
of  their  tranfgreilion  3 at  !a(l,  they  feek  fhelter  in  his  mer- 
cy, foften  to  repentance,  and  melt  in  fupplication.  Both 
before  and  after  the  fall,  the  different  fentiments  arifing  from 
difference  of  fex  are  traced  out  with  inimitable  delicacy  and 
philolophical  propriety.  Adam  has  always  that  pre-eminence 
in  dignity,  and  Eve  in  lovelinefs,  which  we  Ihould  naturally 
look  for  in  the  father  and  mother  of  mankind." 

From  what  has  been  laid,  it  feems  abundantly  evident, 
— That  the  end  of  poetry  is  to  pi eale ; and  therefore  that  the 
mold  perfect  poetry  muff  be  the  mold  pleating  ; — that  what  is 
unnatural  cannot  give  pleafure  ; and  therefore  that  poetry  muid 
be  according  to  nature  : — that  it  mutt  be  either  according  to 
real  nature,  or  according  to  nature  fomewhat  different  from  the 
reality ; — that,  if  according  to  real  nature,  it  would  give  no 
greater  pleafure  than  hitdory,  which  is  a tranfeript  of  real  na- 
ture ; — that  greater  pleafure  is,  however,  to  be  expe6ded  from 
it,  becaufe  we  grant  it  fuperior  indulgence,  in  regard  to  fidlion, 
and  the  choice  of  words  ; — and,  confequently,  that  poetry  mult 
be,  not  according  to  real  nature,  but  according  to  nature  im- 
proved to  that  degree  which  is  confident  with  probability  and 

luitable  to  the  poet’s  purpofe. And  hence  it  is  that  we  call 

poetry,  An  imitation  of  nature. — For  that  which  is  properly 
termed  imitation  has  always  in  it  fomething  which  is  not  in  the 
original.  If  the  prototype  and  tranfeript  be  exadtly  alike ; if 
there  be  nothing  in  the  one  which  is  not  in  the  other  5 we  may 
call  the  latter  a reprefentation,  a copy,  a draught,  or  a picture,  of 
the  former;  but  we  never  call  it  an  imitation. 

Sect.  V.  Of  Arrangement,  Unity,  DigreJJions. — Further 
remarks  on  Nature  in  Poetry. 

I.  The  origin  of  nations,  and  the  beginnings  of  great  events, 
are  little  known,  and  feldom  interelding  ; whence,  the  firft  part 
of  every  hiftory,  compared  with  the  fequel,  is  fomewhat  dry 
and  tedious.  But  a'  poet  muff:,  even  in  thb  beginning  of  his 
work,  intereld  the  readers,  and  raife  high  expectation  } not  by 
any  affeCted  pomp  of  ftyle,  far  lefs  by  ample  promifes  or  bold 
profeffiens  ; but  by  lettirtg  immediately  before  them  fome  inci- 
dent, ldriking  enough  to  raife  curiofity,  in  regard  both  to  its 
caufes  and  to  its  confequences.  Fie  muff  thenj/ore  take  up  his 
dory,  not  at  the  beginning,  but  in  the  middle  ; or  rather,  to 
prevent  the  work  from  being  too  long,  as  near  the  end  as  poffi- 
ble  ; and  afterwards  take  fome  proper  opportunity  to  inform 
us  of  the  preceding  events,  in  the  way  of  narrative,  or  by 
converfation  of  the  perfons  introduced,  or  by  fhort  and  natural 
digreflions. 

The  adion  of  both  the  Iliad  and  Od/fey  begins  about  fix 
weeks,  before  its  conclufion ; although  the  principal  events  of 
the  war  of  Troy  are  to  be  found  in  the  former  3 and  the  adven- 
tures of  a ten  years  voyage,  followed  by  the  fupprefiion  of  a 
dangerous  domefiic  enemy,  in  the  latter.  One  of  the  firft: 
things  mentioned  by  Flomer  in  the  Iliad,  is  a plague,  which 
Apollo  in  anger  fent  into  the  Grecian  army  commanded  by 
Agamemnon  and  now  encamped  before  Troy.  Who  this 
Agamemnon  was,  and  who  the  Grecians  were  ; for  what  reafon 
they  had  come  hither } how  long  the  fiege  had  lafted  j what 
memorable  actions  had  been  already  performed  3 and  in  what 
condition  both  parties  now  were: — all  this,  and  much  more, 
we  foon  learn  from  occafional  hints  and  converfations  inter- 
fperfed  through  the  poem. 

In  the  AEneid,  which,  though  it  comprehends  the  tranfadlions 
of  (even  years,  opens  within  a few  months  of  the  concluding 
event,  we  are  firft  prefented  with  a view  of  the  Trojan  fleet  at 
fea,  and  no  lefs  a perfon  than  Juno  interefting  herfelf  to  raife 
a ftorm  for  their  deftrudtion.  This  excites  a curiofity  to  know 
lemething  further : who  thefe  Trojans  were,  whence  they  had 


come,  and  whither  they  were  bound ; why  they  had  left  their 
own  country,  and  what  had  befallen  them  fince  they  had  left 
it.  On  all  thefe  points,  the  poet,  without  quitting  the  track 
of  his  narrative,  foon  gives  the  fulleft  information  : The  ftorm 
riles  3 the  1 rojans  are  driven  to  Africa,  and  hofpitably  received 
by  the  queen  of  the  country  j at  whofe  defire  their  commander 
relates  his  adventures. 

The  adlion  of  Paradife  Lojl  commences  not  many  days  be- 
fore Adam  and  Eve  are  expelled  from  the  garden  of  Eden, 
which  is  the  concluding  event.  This  poem,  as  its  plan  is  in- 
comparably more  fublime  and  more  important  than  that  of 
either  the  Iliad  or  iEneid,  opens  with  afar  more  inttrefting 
feene  : a multitude  of  angels  and  archangels  Ihut  up  in  a re- 
gion of  torment  and  darknefs,  and  rolling  on  a lake  of  un- 
quenchable fire.  Who  thefe  angels  are,  and  what  brought 
them  into  this  miferable  condition,  we  naturally  wifii  to  know; 
and  the  poet  in  due  time  informs  us  j partly  from  the  conver- 
fation of  the  fiends  themfelves;  and  more  particularly  by  the 
mouth  of  a happy  fpirit,  fent  from  heaven  to  caution  the  fa- 
ther and  mother  of  mankind  againft  temptation,  and  confirm 
their  good  refolutions  by  unfolding  the  dreadful  eff’edls  of  impi- 
ety and  difobedience. 

This  poetical  arrangement  of  events,  fo  different  from  the 
hiftorical,  has  other  advantages  befides  thofe  arifing  from  bre- 
vity and  compadlnefs  of  detail : it  is  obvioufly  more  affedfing 
to  the  fancy,  ^nd  more  alarming  to  the  pafiions  j and,  being 
more  fuitable  to  the  order  and  the  manner  in  which  the  adtions 
of  other  men  ftrikes  our  fenfes,  is  a more  exadt  imitation  of  hu- 
man affairs.  I hear  a fudden  noife  in  the  ftreet,  and  run  to  fee 
what  is  the  matter.  An  infurredtion  has  happened,  a great 
multitude  is  brought  together,  and  fomething  very  important 
is  going  forward.  The  feene  before  me  is  the  firft  thing  that 
engages  my  attention  ; and  is  in  itfclf  fo  interefting,  that  for  a 
moment  or  two  I look  at  it  in  filence  and  wonder.  By  and  by, 
when  I get  time  for  refledtion,  I begin  to  inquire  into  the  caufe 
of  all  this  tumult,  and  what  it  is  the  people  would  be  at ; and 
one  who  is  better  informed  than  I,  explains  the  affair  from  the 
beginning;  or  perhaps  I make  this  out  for  myfelf,  from  the 
words  and  adtions  of  the  perfons  principally  concerned. — This 
is  a fort  of  pidfure  of  poetical  arrangement,  both  in  epic  and 
dramatic  compofition  ; and  this  plan  has  been  followed  in  nar- 
rative odes  and  ballads  both  ancient  and  modern. — The  hifto- 
rian  purfues  a different  method.  He  begins  perhaps  with  an 
account  of  the  manners  of  a certain  age,  and  of  the  political 
conftitution  of  a certain  country  ; then  introduces  a particular 
perfon,  gives  the  ftory  of  his  birth,  connedkions,  private  cha- 
radter,  purfuits,  difappointments,  and  of  the  events  that  pro- 
moted his  views,  and  brought  him  acquainted  with  other  tur- 
bulent fpirits  like  himfelf ; and  fo  proceeds,  unfolding,  accord- 
ing to  the  order  of  time,  the  caufes,  principles,  and  progrefs 
of  the  confpiracy,  if  that  be  the  fubjedt  which  he  undertakes  to 
illuftrate.  It  cannot  be  denied,  that  this  latter  method  is  more 
favourable  to  calm  information  : but  the  former,  compared  with 
it,  will  be  found  to  have  all  the  advantages  already  fpecified, 
and  to  be  more  efftdhially  produdtive  of  that  mental  pleafure 
which  depends  on  the  paffions  and  imagination. 

II.  If  a work  have  no  determined  end,  it  has  no  meaning; 
and  if  it  have  many  ends,  it  will  diftiadl  by  its  multipli- 
city. Unity  of  defign,  therefore,  belongs  in  fome  meafure  to 
all  compofitions,  whether  in  verfe  or  profe.  But  to  fome  it  is 
more  cflential  than  to  others  3 and  to  none  fo  much  as  in  the 
higher  poetry.  In  certain  kinds  of  hiftory,  there  is  unity 
fuftieient  if  all  the  events  recorded  be  referred  to  one  perfon  ; 
in  others,  if  to  one  period  of  time,  or  to  one  people,  or  even  to 
the  inhabitants  of  one  and  the  fame  planet.  But  it  is  not  enough 
that  the  fubjedt  of  a poetical  fable  be  the  exploits  of  one  perfon ; 
for  thefe  may  be  of  various  and  even  of  oppofite  forts  and  ten-  - 
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(lencles,  and  take  up  longer  time  tlun  tfie  nature  of  poetry 
can  admit  far  lefs  can  a regular  poem  comprehend  the  affairs 
of  one  period  or  of  one  people  : it  mult  be  limited  to  one  great 
adiion  or  event,  to  the  illuftration  of  which  all  the  fubordinate 
events  muff  contribute  ; and  thefe  mud  be  fo  connected  with 
one  another,  as  well  as  with  the  poet’s  general  purpofe,  that 
one  cannot  be  changed,  tranfpofed,  or  taken  away,  without 
affe&ing-the  confidence  and  liability  of  the  whole.  In  itfelf  an 
incident  may  be  intereding,  a character  well  drawn,  a deferip- 
tion  beautiful ; and  yet,  if  it  disfigure  the  general  plan,  or  if  it 
obltruit  or  incumber  the  main  aCtion,  indead  of  helping  it  for- 
ward, a correct  artift*  would  confider  it  but  as  a gaudy  fuper- 
fiuity  orfplendid  deformity  ; like  a piece  of  fcarlet  cloth  fewed 
upon  a garment  of  a different  colour.  Not  that  all  the  parts 
of  the  fable  either  are,  or  can  be,  equally  effential.  Many  de- 
feriptions  and  thoughts,  of  little  confequence  to  the  plan,  may 
be  admitted  for  the  fake  of  variety  ; and  the  poet  may,  as  well 
as  the  hidorian  and  philofopher,  drop  his  fubjedt  for  a time,  in 
order  to  take  up  an.  affecting  or  inltru<£tive  digrefiion. 

III.  The  doCtrine  of  poetical  digrefiions  and  epifodes  has  been 
largely  treated  by  the  critics.  We  Ihall  here  only  remark, 
that,  in  eilimating  their  propriety,  three  things  are  to  be  at- 
tended to  : — their  connection  with  the  fable  or  fubjedt  ; their 
own  peculiar  excellence ; and  their  fubferviency  to  the  poet’s 
defign. 

(t.)  Thofe  digrefiions  that  both  arife  from  and  terminate  in 
the  fubjedt,  like  the  epifode  of  the  angel  Raphael  in  Paradife 
Loft,  and  the  tranfition  to  the  death  of  Caefar  and  the  civil 
wars  in  the  firft  book  of  the  Georgies,  are  the  moft  artful,  and 
if  fuitably  executed  claim  the  higheft  praife  : — thofe  that  arife 
from,  but  do  not  terminate  in,  the  fubjedt,  are  perhaps  fecond 
in  the  order  of  merit;  like  the  ltory  of  Dido  in  the  Aineid, 
and  the  encomium  on  a country  life  in  the  lecond  book  of  the 
Georgies : — thofe  come  next  that  terminate  in,  but  do  not  rife 
from,  the  fable  ; of  which  there  are  feveral  in  the  third  book  of 
the  Aineid,  and  in  the  Odyffey  : — and  thofe  that  neither  ter- 
minate in  the  fable  nor  rife  from  it  are  the  leaft  artful;  and,  if 
long,  cannot  efcape  cenfure,  unlefs  their  beauty  be  very  great. 

But  (2.)  we  are  willing  to  excufe  a beautiful  epifode  at 
whatever  expenfe  to  the  fubjedt  it  may  be  introduced.  They 
who  can  blame  Virgil  for  obtruding  upon  them  the  charming  tale 
of  Orpheus  and  Eurydice  in  the  fourth  Georgic,  or  Milton  for 
the  apoftrophe  to  light  in  the  beginning  of  bis  third  book,  ought 
to  forfeit  all  title  to  the  perufal  of  good  poetry  ; for  of  fuch  di- 
vine drains  one  would  rather  be  the  author  than  of  all  the  books 
of  criticifm  in  the  world.  Yet  dill  it  is  better  that  an  epifode 
poffefs  the  beauty'  of  connedtion,  together  with  its  own  intrinfic 
elegance,  than  this  without  the  other. 

Moreover,  in  judging  of  the  propriety  of  epifodes  and  other 
fimilar  contrivances,  it  may  be  expedient  to  attend  (3.)  to  the 
defign  of  the  poet,  as  diftinguilhed  from  the  fable  or  fubjedt  of 
the  poem.  The  great  defign,  for  example,  of  Virgil,  was  to 
intereft  his  countrymen  in  a poem  written  with  a view  to  recon- 
cile them  to  the  perfon  and  government  of  Auguftus.  What- 
ever, therefore,  in  the  poem,  tends  to  promote  this  defign,  even 
though  it  fhould  in  fome  degree  hurt  the  contexture  of  the  fable, 
is  really  a proof  of  the  poet’s  judgment ; and  may  be  not  only 
allowed,  but  applauded. — The  progrefs  of  the  action  of  the 
iEneid  may  feem  to  be  too  long  obftruCtcd  in  one  place  by  the 
ftory  of  Dido,  which,  though  it  rifes  from  the  preceding  part 
Vf  the  poem,  has  no  influence  upon  the  fequel ; and,  in  another, 
by  the  epifode  of  Cacus,  which,  without  injury  to  the  fable, 
might  have  been  omitted  altogether.  Yet  thefe  epifodes,  inter- 
ring as  they  are  to  us  and  all  mankind,  becaule  of  the  tran- 
scendent merit  of  the  poetry,  mull  have  been  (till  more  intereft- 
Ag  to  the  Romans  becaufe  of  their  connedtion  with  the  Ro- 
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man  affairs  ; for  the  one  accounts  poetically  for  their  wars  with 
Carthage ; and  the  other  not  only  explains  fome  of  their  reli- 
gious ceremonies,  but  alfo  gives  a moft  charming  rural  pidture 
of  thofe  hills  and  valleys  in  the  neighbourhood  of  the  Tiber,  on 

which,  in  after  times,  their  majcftic  city  wa3  fated  to  Hand. 

And  if  we  confider,  that  the  defign  of  Homer’s  Iliad  was  not 
only  to  fhow  the  fatal  effedts  of  diffenfion  among  confederates, 
but  alfo  to  immortalize  his  country,  and  celebrate  the  moft  dif- 
tinguilhed  families  in  it,  we  (hall  be  inclined  to  think  more  fa- 
vourably than  critics  generally  do  of  fome  of  his  long  fpeeches 
and  digrefiions  ; which,  though  to  us  they  may  feem  trivial, 
mull  have  been  very  interefting  to  his  countrymen  on  account 
of  the  genealogies  and  private  hiftory  recorded  in  them.-— 
Shakefptare’s  hiitorical  plays,  confidered  as  dramatic  fables,  and 
tried  by  the  laws  of  tragedy  and  comedy,  appear  very'  rude  com- 
pofitions ; but  if  we  attend  to  the  poet’s  defign  (as  the  elegant 
author  of  Effays  on  the  W ritings  and  Genius  of  Shakefpeare  has 
with  equal  truth  and  beauty  explained  it),  we  fiiallbe  forced  to 
admire  his  judgment  in  the  general  conduCt  of  thofe  pieces,  as 
well  as  unequalled  fucce-fs  in  the  execution  of  particular  parts. 

There  is  yet  another  point  of  view  in  which  thefe  digrefiions 
may  be.  confidered.  If  they  tend  to  elucidate  any  important 
character,  or  to  introduce  any  interefting  event  not  otherwife 
within  the  coippafs  of  the  poem,  or  to  give  an  amiable  difplay 
of  any  particular  virtue,  they  may  be  entitled,  not  to  our  par- 
don only,  but  even  to  our  admiration,  however  loofely  they 
may  hang  upon  the  fable.  All  thefe  three  ends  are  effected 
by  that  moft  beautiful  epifode  of  HeCtor  and  Andromache  in 
the  fixth  book  of  the  Iliad  ; and  the  two  laft,  by  the  no  lefs 
beautiful  one  of  Eurvalus  and  Nifus  in  the  ninth  of  the  AJneid. 

IV.  And  now,  from  the  pofition  formerly  eftablifhed,  that 
the  end  of  this  divine  art  is  to  give  pleafure,  it  has  been  endea- 
voured to  prove,  that,  whether  in  difplaying  the  appearances 
of  the  material  univerfe,  or  in  imitating  the  workings  of  the 
human  mind,  and  the  varieties  of  human  character,  or  in 'ar- 
ranging and  combining  into  one  whole  the  feveral  incidents  and 
parts  whereof  his  fable  confifts, — the  aim  of  the  poet  muft  be 
to  copy  nature,  not  as  it  is,  but  in  that  ftate  of  perfection  in 
which,  conliftently  with  the  particular  genius  of  the  work,  aud 
the  laws  of  verifimilitude,  it  may  be  fuppofed  to  be. 

Such,  in  general,  is  the  nature  of  that  poetry  which  is  intended 
to  raife  admiration,  pity,  and  other  ferious  emotions.  But  in 
this  art,  as  in  all  others,  there  are  different  degrees  of  excellence; 
and  we  have  hitherto  directed  our  view  chiefly  to  the  higheft. 
All  ferious  poets  are  not  equally  folicitous  to  improve  nature. 
Euripides  is  faid  to  have  reprefented  men  as  they  were ; So- 
phocles, more  poetically,  as  they  Ihould  or  might  be.  Theo- 
critus in  his  Idyls,  and  Spenfer  in  his  Shepherd’s  Calendar, 
give  us  language  and  fentiments  more  nearly  approaching  thofe 
of  the  rut  verutn  et  barbarum  than  what  we  meet  with  in  the 
Paftorals  of  Virgil  and  Pope.  In  the  hiitorical  drama,  human 
characters  and  events  muft  be  according  to  hiitorical  truth,  or 
at  lead  not  fo  remote  from  it  as  to  lead  into  any  important  mif- 
apprehenfion  of  faCt.  And  in  the  hiitorical  epic  poem,  fuch 
as  the  Pharfalia  of  Lucan,  and  the  Campaign  of  Addifon,  the 
hiitorical  arrangement  is  preferred  to  the  poetical,  as  being 
nearer  the  truth.  Yet  nature  is  a little  improved  even  in  thefe 
poems.  The  perfons  in  Shakefpeirc’s  hiitorical  plays,  and  the 
heroes  of  the  Pharfalia,  talk  in  verfe,  and  fuitably  to  their  cha- 
racters, and  with  a readinefs,  beauty,  and  harmony  of  expreffion, 
not  to  be  met  with  in  real  life,  nor  even  in  hiftory  : fpeeches 
are  invented,  and,  to  heighten  the  defeription,  circumftances 
added,  with  great  latitude  : real  events  are  rendered  more  com- 
pact and  more  llriCtly  dependent  upon  one  another  ; and  ficti- 
tious ones  brought  in,  to  'elucidate  human  characters  and  di* 
vevfify  the  narration. 
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The  more  poetry  improves  nature,  by  copying  after  general 
ideas  collected  from  extenfive  obfervation,  the  more  it  partakes 
(according  to  Ariftotle)  of  the  nature  of  philofophy  ; the 
greater  tlretchof  fancy  and  of  obfervation  it  requires  in  the  artift, 
the  better  chance  it  has  to  be  univerfally  agreeable. 

Yet  poetry,  when  it  falls  fhort  of  this  perfection,  may  have 
great  merit  as  an  inftrument  of  both  l'nftruCtion  and  pleafure. 
To  molt  men,  fimple  unadorned  nature  is,  at  certain  times, 
and  in  certain  compofitions,  more  agreeable  than  the  molt  ela- 
borate improvements  of  art  ; as  a plain  fhort  period,  without 
modulation,  gives  a pleating  variety  to  a difeourfe.  Many  fuch 
portraits  of  iimple  nature  there  are  in  the  fubordinate  parts 
both  of  Homer’s  and  of  Virgil’s  poetry  : and  an-excellent  effeCt 
they  have  in  giving  probability  to  the  fiCtion,  as  well  as  in  gra- 
tifying the  reader’s  fancy  with  images  diltinCt  and  lively,  and 
ealily  comprehended.  The  hiltorical  plays  of  Shakefpeare  raife 
not  our  pity  and  terror  to  fuch  a height  as  Lear,  Macbeth,  or 
Othello  ; but  they  intereft  and  inftruCl  us  greatly  notwithftand- 
ing.  The  rudell  of  the  eclogues  of  Theocritus,  or  even  of 
Spenfer,  have  by  fome  authors  been  extolled  above  thofe  of 
Virgil,  becaufe  more  like  real  life.  Nay,  Corneille  is  known  to 
have  preferred  the  Pharfalia  to  the  iEneid,  perhaps  from  its 
being  nearer  the  truth,  or  perhaps  from  the  fublime  fentiments 
of  ftoical  morality  fo  forcibly  and  fo  ollentatioully  difplayed 
in  it. 

Poets  may  refine  upon  nature  too  much  as  well  as  too  little  ; 
for  affe&ation  and  rullicity  are  equally  remote  from  true  ele- 
gance. The  ftyle  and  fentiments  of  comedy  fhould  no  doubt 
be  more  correft  and  more  pointed  than  thofe  of  the  moil  po- 
lite converfation  : but  to  make  every  footman  a wit,  and  every 
gentleman  and  lady  an  epigrammatift,  as  Congreve  hars  done, 
is  an  exceffive  and  faulty  refinement.  The  proper  medium 
has  been  hit  by  Menander  and  Terence,  by  Shakefpeare  in 
his  happier  feenes,  and  by  Garrick,  Cumberland,  and  fome 
others  of  late  renown.  To  deferibe  the  paffion  of  love  with 
as  little  delicacy  as  fome  men  fpeak  of  it  would  be  unpar- 
donable ; but  to  transform  it  into  mere  Platonic  adoration 
is  to  run  into  another  extreme,  lefs  criminal  indeed,  but 
too  remote  from  univerfal  truth  to  be  univerfally  interefting. 
To  the  former  Extreme  Ovid  inclines,  and  Petrarch  and  his 
imitators  to  the  latter.  Virgil  has  happily  avoided  both  : but 
Milton  has  painted  this  paffion  as  diftinfl  from  all  others,  with 
fuch  peculiar  truth  and  beauty,  that  we  cannot  think  Voltaire’s 
encomium  too  high,  when  he  fays,  that  love  in  all  other  poetry 
feems  a weaknefs,  but  in  Paradife  Loft  a virtue.  There  are 
many  good  ftrokes  of  nature  in  Ramfay’s  Gentle  Shepherd; 
but  the  author’s  paffion  for  the  rus  <verum  betrays  him  into 
fome  indelicacies:  a cenfure  that  falls  with  greater  weight  upon 
Theocritus,  who  is  often  absolutely  indecent.  The  Italian 
paftoral  of  Taffo  and  Guarini,  and  the  French  of  Fontenelle, 
run  into  the  oppofite  extreme  (though  in  fome  parts  beau- 
tifully fimple),  and  difplay  a fyftem  of  rural  manners  fo 
quaint  and  affe&ed  as  to  outrage  all  probability.  In  fine, 
though  mediocrity  of  execution  in  poetry  be  allowed  to  deferve 
the  doom  pronounced  upon  it  by  Horace  ; yet  it  is  true,  not- 
withftanding,  that  in  this  art,  as  in  many  other  good  things, 
the  point  of  excellence  lies  in  a middle  between  two  extremes  ; 
and  has  been  reached  by  thofe  only  who  fought  to  improve  na- 
ture as  far  as  the  genius  of  their  work  would  permit,  keeping 
at  an  equal  diftance  from  rullicity  on  the  one  hand,  and  affedted 
elegance  on  the  other. 

Sect.  VI.  Of  Poetical  Language. 

Words  in  poetry  are  chofen,  firft,  for  their  fenfe  ; and,  fe- 
condly,  for  their  found.  That  the  iirll  of  thefc  grounds  of 
choice  is  the  moie  excellent  nobody  can  deny.  He  who  in  li- 


terary matters  prefers  found  to  fenfe  is  a fool.  Yet  found  is  to 
be  attended  to  even  in  profe,  and  in  verfe  demands  particular 
attention.  We  ffiall  confider  poetical  language,  firft,  as  sig- 
nificant;  and,  fecondly,  as  susceptible  of  harmony. 

§ \.  Of  Poetical  Language  confuhrcd  ns  significant, 

Ik,  as  it  has  been  endeavoured  to  prove,  poetry  be  imitative 
of  nature,  poetical  fi&ions  of  real  events,  poetical  images  of 
leal  appearances  in  the  vifible  creation,  and  poetical  perfonages 
of  real  human  chara&ers ; it  would  feem  to  follow,  that  the 
language  of  poetry  mull  be  an  imitation  of  the  language  cf 
nature. 

According  to  Dr.  Beattie,  that  language  is  natural  which 
is  fuited  to  the  fpeaker’s  condition,  character,  and  circumftanees. 
And  as,  for  the  moft  part,  the  images  and  fentiments  of  ferious 
poetry  are  copied  from  the  images  and  fentiments,  not  of  real, 
but  of  improved,  nature  ; fo  the  language  of  ferious  poetry- 
mult  (as  hinted  already)  be  a tranfeript,  not  of  the  real  lan- 
guage of  nature,  which  is  often  diffonant  and  rude,  but  of  na- 
tural language  improved  as  far  as  may  be  confident  with  pro- 
bability, and  with  the  fnppofed  character  of  the  fpeaker.  If 
this  be  not  the  cafe,  if  the  .language  of  poetry  be  fuch  only  as 
we  hear  in  converfation  or  read  in  hiftory,  it  will,  inftead  of 
delight,  bring  difappointment  : becaufe  it  will  fall  fliorc  of 
what  we  expedt  from  an  art  which  is  recommended  rather  by 
its  pleafurable  qualities  than  by  its  intrinfic  utility ; and  to 
which,  in  order  to  render  it  pleating,  we  grant  higher  privi- 
leges than  to  any  other  kind  of  literary  compofition,  or  any 
other  mode  of  human  language. 

The  next  inquiry  mull  therefore  be,  “ What  are  thofe  im- 
provements that  peculiarly  belong  to  the  language  of  poetry  V* 
And  thefe  may  be  comprehended  under  two  heads  ; poetical 
words,  and  tropes  and  figures. 

Art.  I.  Of  Poetical  Words. 

One  mode  of  improvement  peculiar  to  poetical  didlion  refults 
from  the  ufe  of  thofe  words  and  phrafes  which,  becaufe  they 
rarely  occur  in  profe,  and  frequently  in  verfe,  are  by  the  gram- 
marian and  lexicographer  termed  poetical.  In  thefe  fome  lan- 
guages abound  more  than  others  ; but  no  language  perhaps  is 
altogether  without  them,  and  perhaps  no  language  can  be  fo 
in  which  any  number  of  good  poems  have  been  written  : for 
poetry  is  better  remembered  than  profe,  efpecially  by  poetical 
authors,  who  will  always  be  apt  to  imitate  the  phrafeology  of 
thofe  they  have  been  accuftomed  to  read  and  admire;  and  thus, 
in  the  works  of  poets  down  through  fueceffive  generations,  cer- 
tain phrafes  may  have  been  conveyed,  which,  though  originally 
perhaps  in  common  ufe,  are  now  confined  to  poetical  compo- 
fition. Profe-writers  are  not  fo  apt  to  imitate  one  another,  at 
leaft  in  words  and  phrafes,  both  becaufe  they  do  not  fo  well 
remember  one  another’s  phrafeology,  and  alfo  becaufe  their 
language  is  lefs  artificial,  and  muft  not,  if  they  would  make  it 
eafy  and  flowing  (without  which  it  cannot  be  elegant),  depart 
effentially  from  the  ftyle  of  corredl  converfation.  Poets,  too, 
on  account  of  the  greater  difficulty  of  their  numbers,  have> 
both  in  the  choice  and  in  the  arrangement  of  words,  a better 
claim  to  indulgence,  and  Hand  more  in  need  of  a diferetionary 
power. 

The  language  of  Homer  differs  materially  from  what  was 
written  and  fpoken  in  Greece  in  the  days  of  Socrates.  Tt 
differs  in  the  mode  of  inflexion,  it  differs  in  the  fyntax,  it  differs 
even  in  the  words ; fo  that  one  might  read  Homer  with  eafe 
who  could  not  read  Xenophon  ; or  Xenophon,  without  being 
able  to  read  Homer.  Yet  we  cannot  believe  tnat  Homer,  or 
the  firft  Greek  poet  who  wrote  in  his  ftyle,  would  make  choice 
of  a dialect  quite  different  from  what  was  intelligible  in  his 
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own  time  : for  poets  have  in  all  ages  written  with  a view  to  be 
read,  and  to  be  read  with  pkafure  ; which  they  could  not  be 
if  their  diflion  were  hard  to  be  underflood.  It  is  more  rea- 
fonable  to  fuppofe  that  the  language  of  Homer  is  according  to 
forne  ancient  ciialt£l,  which,  though  not  pei  h ips  in  familiar 
ufe  among  the  Greeks  at  the  time  he  wrote,  was,  however,  in- 
telligible. From  the  Homeric  to  the  Socratic  age,  a period 
had  elapfed  of  no  leis  than  400  years  ; during  which  the  ilyle 
both  of  difcourfe  and  of  writing  mult  have  undergone  great  al- 
terations. Vet  the  Iliad  continued  the  ftandaid  of  heroic  poetry, 
and  was  conlideted  as  the  very  perfection  of  poetical  language  ; 
notwithllanding  that  feme  words  in  it  were  become  fo  anti- 
quated, or  fo  ambiguous,  that  Ariftotle  himfelf  feems  to  have 
been  fomewhat  doubtful  in  regard  to  their  meaning.  And  if 
Chaucer’s  merit  as  a poet  had  been  as  great  as  Homer’s,  and 
the  Englifh  tongue  under  Edward  III.  as  perfeCt  as  the  Greek 
was  in  the  fecond  century  after  the  Trojan  war,  the  ftyle  of 
Chaucer  would  probably  have  been  our  model  for  poetical 
diCtion  at  this  day  ; even  as  Petrarch,  his  contemporary,  is  (till 
imitated  by  the  belt  poets  of  Italy. 

The  rudenefs  of  the  ilyle  of  Ennius  has  been  imputed  by  the 
old  critics  to  his  having  copied  too  clofely  the  dialeCt  of  com- 
mon life.  But  this  appeals  to  be  a miftake.  For,  if  we  com- 
pare the  fragments  of  that  author  with  the  comedies  of  Plautus, 
who  fiourifhed  in  the  fame  age,  and  whofe  language  was  cer- 
tainly copied  from  that  of  common  life,  we  fhall  be  (truck  with 
an  air  of  antiquity  in  the  former  that  is  not  in  the  latter.  En- 
nius, no  doubt,  like  moil  other  fublime  poets,  affeCted  fome- 
thing  of  the  antique  in  his  expreffion  : and  many  of  his  words 
and  phrafes,  not  adopted  by  any  profe-writer  now  extant,  are 
to  be  found  in  Lucretius  and  Virgil,  and  were  by  them  tranf- 
mitted  to  fucceeding  poets.  Thefe  form  part  cf  the  Roman 
poetical  dialed ; which  appears  from  the  writings  of  Virgil, 
where  we  have  it  in  perfection,  to  have  been  very  copious.  The 
ftyle  of  this  charming  poet  is  indeed  fo  different  from  profe, 
and  is  altogether  fo  peculiar,  that  it  is  perhaps  impoffible  to 
analyfe  it  on  the  common  principles  of  Latin  grammar.  And 
yet  no  author  can  be  more  perfpicuous  or  more  expreffive  ; not- 
withftanding  the  frequency  of  Grecifin  in  his  fyntax,  and  his 
love  of  old  words,  which  he,  in  the  judgment  of  Quintilian, 
knew  better  than  any  other  man  how  to  improve  into  deco- 
ration. 

The  poetical  dialed  of  modern  Italy  is  fo  different  from  the 
profaic,  that  perfons  who  can  read  the  hiilorians,  and  even 
(peak  with  tolerable  fluency  the  language,  of  that  country,  may 
yet  find  it  difficult  to  conilrue  a page  of  Petrarch  or  Taffo.  Yet 
it  is  not  probable,  that  Petrarch,  whofe  works  are  a ftandard  of 
the  Italian  poetical  didion,  made  any  material  innovations  in  his 
native  tongue.  It  is  rather  probable  that  he  wrote  it  nearly  as 
it  was  fpoken  in  his  time,  that  is,  in  the  14th  century  ; omit- 
ting only  harih  combinations,  and  taking  that  liberty  which 
Homer  probably,  and  Virgil  certainly,  took  before  him,  of  re- 
viving fuch  old,  but  not  obfolete,  expreffions  as  feemed  peculi- 
arly Significant  and  melodious;  and  poliihing  his  ftyle  to  that 
degree  of  elegance  which  human  fpeech,  without  becoming 
unnatural,  may  admit  cf,  and  which  the  genius  of  poetry,  as 
an  art  fubfervient  to  pleafure,  may  be  thought  to  require. 

The  French  poetry  in  general  is  diftinguifhed  from  profe  ra- 
ther by  the  rhime  and  the  meafure,  than  by  any  old  or  uncom- 
mon phrafeology.  Yet  the  French,  on  certain  fubjeds,  imitate 
the  ftyle  of  their  old  poets,  of  Marot  in  particular;  and  may 
therefore  be  Paid  to  have  fomethitig  of  a poetical  dialed,  though 
far  lei's  extenfive  than  the  Italian,  or  even  than  the  Englifh. 
And  it  may  be  prefumed,  that  in  future  ages  they  will  have 
more  of  this  dialed  than  they  have  at  prefent.  This  may  be 
inferred  from  the  very  uncommon  merit  of  fome  of  their  late 
poets,  particularly  JBoileau  and  La  Fontaine,  who,  in  their  re- 
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fpedive  departments,  will  continue  to  be  imitated  when  the 
prefent  modes  of  French  profe  are  greatly  changed:  an  event 
that,  for  all  the  pains  they  take  to  prelerve  their  language,  muft 
inevitably  happen,  and  whereof  there  are  not  wanting  fome  pre> 
Pages  already. 

The  Englifh  poetical  dialed  is  not  charaderifed  by  any  pe- 
culiarities of  inflection,  nor  by  any  great  latitude  in  the  ufe  of 
foreign  idioms.  More  copious  it  is,  however,  than  one  would 
at  firft  imagine  ; as  may  appear  from  the  following  fpecimen 
and  obfervations. 

(1.)  A few  Greek  and  Latin  idioms  are  common  in  Englifh 
poetry,  which  are  feldom  or  never  to  be  met  with  in  profe. 
Quenched  of  hope.  Shakefpeare. — Shorn  of  his  beams. 
Milton — Created  thing  nor  valued  he  nor  shunn’d.  Mil- 
ton. — 'Tis  thus  we  riot,  while  who  sow  it  starve.  Pope. — This 
day  be  bread  and  peace  my  lot.  Pope. — Into  what  pit 

THOU  SEE’ST  FROM  WHAT  HEIGHT  FALLEN.  Milton. He 

deceived  The  mother  of  mankind,  what  time  his  pride  had 

cast  him  out  of  heaven.  Milton. Some  of  thefe,  with 

others  to  be  found  in  Milton,  feem  to  have  been  adopted  for 
the  fake  of  brevity,  which  in  the  poetical  tongue  is  indifpenfa- 
ble.  For  the  fame  reafon,  perhaps,  the  articles  a and  the  are 
fometimes  omitted  by  our  poets,  though  lefs  frequently  in  feri- 

ous  than  burlefque  compofition. In  Englifh,  the  adjedive 

generally  goes  before  the  fubftantive,  the  nominative  before  the 
verb,  and  the  adive  verb  before  (what  we  call)  the  accufative. 
Exceptions,  however,  to  this  rule  are  not  uncommon  even  in 
profe  : but  in  poetry  they  are  more  frequent.  Their  homely 

joys  and  destiny  obscure.  Now  fades  the  glimmering  land - 
fcape  on  the fight  ; and  all  the  air  a folemii  Jlillnefs  bolds.  Is 
general,  that  verification  may  be  lefs  difficult,  and  the  cadence 
more  uniformly  pleating  ; and  fometimes,  too,  in  order  to  give 
energy  to  expreffion,  or  vivacity  to  an  image  ; — the  Englifh  poet 
is  permitted  to  take  much  greater  liberties  than  the  profe-writer 
in  arranging  his  words,  and  modulating  his  lines  and  periods. 
Examples  may  be  fejen  in  every  page  of  Paradife  Loft. 

(2.)  Some  of  our  poetical  words  take  an  additional  fyllable, 
that  they  may  fuit  the  verfethe  better;  as  difpart,  difain,  difport, 
affright,  enchain,  for  part,  ftain,  Iport,  fright,  chain.  Others 
feem  to  be  nothing  elfe  than  common  words  made  fhorter,  for 
the  convenienoe  of  the  verfifier.  Such  are,  auxiliar,  fnblunar, 
trump,  vale,  part,  dime,  fubmifs,  frolic,  plain,  drear,  dread,  helm, 
morn , mead,  eve  and  even,  gan  illume  and  illumine,  ope,  boar,  bide, 
fwage,  fcape  ; for  auxiliary,  fublunary,  trumpet,  valley,  depart, 
climate,  fubmiffive,  froliefome,  complain,  dreary,  dreadful,  hel- 
met, morning,  meadow,  evening,  began  or  begun  to  illuminate, 

open,  hoary,  abide,  aftuage,  efcape. Of  lome  of  thefe  the 

fhort  form  is  the  more  ancient.  In  Scotland,  even,  morn,  bide, 
fwage,  are  ftill  in  vulgar  ufe^  but  morn,  except  when  contra- 
diftinguifhed  to  even,  is  fynonymous,  not  with  morning , (as  in 
the  Elnglifh  poetical  dialed),  but  with  morrow. — The  Latin 
poets,  in  a way  fomewhat  fimilar,  and  perhaps  for  a fimilar  rea- 
fon, fhortened  fundamentum,  tutamentum , munimentum , &c. 
into  fundamen,  tutamen,  munimen. 

(3.)  Of  the  following  words,  which  are  now  almoft  peculiar 
to  poetry,  the  greater  part  are  ancient,  and  were  once  no  doubt 
in  common  ufe  in  England,  as  many  of  them  fliil  are  in  Scot- 
land. Af  e/d,  amain,  annoy  (a  noun),  anon,  aye  (ever),  lehef, 
blithe,  brand  (fword),  bridal,  carol,  dame  {\z&x),featly,fcd  (an 
adjedive),  gaude,gore,  hojl  (army),  lambkin,  late  (of  late),  lay 
(poem),  lea,  glade,  gleam,  hurl,  lore,  meed , orifons, plod  (fo  tra- 
vel laborioufly ),  ringlet , rue  (a  verb),  ruth,  rutble/s,ftjdurn  (a 
noun ),fmite,fpecd  (an  adive  xtrb),fave  (except ),  fpray  (twig), 
feed,  Jlrain  (fong ), fraud, fzvahi,  thrall,  thrill,  trail  (a  verb), 
troll,  wail,  welter,  warble,  wayward,  woo,  the  while  ^in  the 
meantime),_yo«,  of  yore. 

(4.)  Thefe  that  fwUow  are  alfo  poetical ; but,  fo  far  as  ap- 
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pears,  were  never  In  common  ufe.  Appal,  arrowy,  attune,  bat- 
tailous, breezy,  car  (chariot),  clarion,  cates,  courfer,  darkling, 
flicker  ,floy.vor-et , emblaze,  gajrijb,  circlet,  impearl,  nightly,  noife- 
lef  , pinion  (wing),  Jbado-zuy,  Jl  urn  herons,  Jlreamy,  troublous, 
wilder  (a  verb),  /brill  .(a  xevh) , Jhook  (fhaken),  madding,  view- 
ffs. — The  following,  too,  derived  from  the  Greek  and  Latin, 
feem  peculiar  to  poetry.  Clang,  clangor,  choral,  bland,  boreal, 
dire,  enfanguined,  ire,  ireful,  lave  (to  wafh),  nymph  (lady,  girl), 
Orient,  panoply,  pbilomel,  infuriate,  jocund,  radiant , rapt,  redo- 
lent, refulgent , verdant,  vernal,  zephyr,  zone  (girdle),  fylvan, 
fufufe. 

(5  ) f*1  moft  languages,  the  rapidity  of  pronunciation  abbre- 
viates tome  of  the  commoneft  words,  or  even  joins  two,  or  per- 
haps m<  re,  of  them,  into  one  ; and  fome  of  thofe  abbreviated 
forms  find  admiffion  into  writing.  The  Englifh  language  was 
quite  disfigured  by  them  in  the  end  of  the  laft  century  ; but 
Swift,  by  his  fiatire  and  example,  brought  them  into  difrepute  : 
and,  though  feme  of  them  be  retained  in  converfation,  as  don't, 
Jhan  t,  can  t,  they  are  now  avoided  in  folemn  fly le  ; and  by  ele- 
gant writers  in  general,  except  where  the  colloquial  dialed  is 
imitated,  as  in  comedy.  'Tis  and  'twas,  fince  the  time,  of 
Shaftefbury,  feein  to  have  been  daily  loling  credit,  at  lead  in 
profe  ; but  flill  have  a place  in  poetry,  perhaps  becaufe  they 
contribute  to  concifienefs.  'Twas  on  a lofty  raafe's fide.  Grav- — 
’"7  is  true,  'tis  certain,  man,  though  dead,  retains  part  of  bimfelf 
Pope. — In  verfe  too  over  may  be  fhortened  into  o'er,  (which  is 
the  Scotch,  and  probably  was  the  old  Englifh,  pronunciation)  ; 
never  into  ne'er  3 and  from  the  and  to,  when  they  go  before  a 
word  beginning  with  a vowel,  the  final  letter  is  fometimes  cut 
off.  O'er  bills,  o'er  dales,  o' er  crags,  o'er  rocks,  they  go.  Pope. — 
Where'er  Jhe  turns,  the  Graces  homage  pay.  And  all  that  beauty, 
all  that  wealth,  e'er  gave.  Rich  with  the  fpdi/s  of  time  did  ne'er 

unroll.  Gray.— 7”  alarm  th'  eternal  midnight  of  the  grave. 

Thete  abbreviations  are  now  peculiar  to  the  poetical  tongue, 
but  not  neceftary  to  it.  They  tbmetimes  promote  brevity,  and 
render  verfification  lefs  difficult. 

(6.)  Thole  words  which  are  commonly  called  compound  epi- 
thets, as  refy-f  tiger'd,  rofy-bofom  d,  many -twinkling,  many -found- 
ing, mofs-grown,  bright 'ey ed,f  raw-built,  fpirit-jlirring , incetife- 
hreathing,  heaven-taught,  love-wbfpering,  lute-r founding,  are 
alfo  to  be  confidered  as  part  of  our  poetical  dialed.  It  is  true, 
vve  have  compounded  adje&ives  in  familiar  ufe,  as  high-feafoned, 
well-natured,  ill-bred,  and  innumerable  others  ; but  we  fpeak 
of  thofe  that  are  lels  common,  that  feldom  occur  except  in 
poetry,  and  of  which  in  profe  the  ufe  would  appear  affeded: 
and  that  they  fometimes  promote  brevity  and  vivacity  of  ex- 
preffion,  cannot  be  denied ; but  as  they  give,  when  too  frequent, 
a ftiff  and  finical  air  to  a performance  ; as  they  are  nbt  always 
explicit  in  the  lenfe,  nor  agreeable  in  the  found  ; as  they  are  apt 
to  produce  a confufion,or  too  great  a multiplicity,  of  images  ; 
as  they  tend  to  disfigure  the  language,  and  furnifli  a pretext  for 
endlefs  innovation  ; they  ought  to  be  ufed  lparingly  ; and  thofe 
only  ufed  which  the  practice  of  popular  authors  has  rendered 
familiar  to  the  ear,  and  which  are  in  themfelves  peculiarly  em- 
phatical  and  harmonious. 

(7.)  In  the  transformation  of  nouns  into  verbs  and  partici- 
ples, our  poetical  dialed  admits  of  greater  latitude  than  profe. 
Hymn,  pillow,  curtain,  llory,  pillar,  picture,  peal,  furge,  ca- 
vern, horjey,  career,  cindure,  bofom,  fphere,  are  common  nouns ; 
but  to- hymn,  to  pillow,  curtained,  pillared,  piflured,  pealing, /urg- 
ing, cavern  d,  honeyed,  careering , cinfiured,  hofomed , Jpbered, 
■would  appear  affedted  in  profe,  and  yet  in  verfe  they  are  war- 
ranted by  great  authorities,  though  it  mull  be  confefled  that 


they  are  cenfured  by  Dr.  Johnfon,  who  had  fludied  the  Eng- 
liffi  language,  both  poetical  and  prolaic,  w(th  wonderful  dili- 
gence. 

Some  late  poets,  particularly  the  imitators  of  Spenfer,  have 
introduced  a great  variety  of  uncommon  words,  as  certes,  eft- 
foons,  ne,  whilom,  tranlinew,  moil,  Tone,  lofel,  albe,  bight,  dight, 
pighr,  thews,  couthful,  allot,  muchel,  wendvarrcar,  &c.  Thefe 
were  once  poetical  words.no  doubt  j but  they  are  now  obfolete, 
and  to  many  readers  unintelligible.  No  man  of  the  prefent 
age,  however  eonverfant  in  thisdialed,  would  naturally  exprefs 
himfelf  in  it  on  any  interetling  emergence  ; or,  fuppoling  this 
natural  to  the  antiquarian,  it  would  never  appear  fo  to  the  com- 
mon hearer  or  reader.  A mixture  of  thefe  words,  therefore, 
mud  ruin  the  pathos  of  modern  language  ; and  as  they  are  not 
familiar  to  our  ear,  and  plainly  appear  to  be  fought  after  and 
aft’eded.  will  generally  give  a ftifl'nefs  to  modern  verfification. 
Yet  in  lubjedls  approaching  to  the  ludicrous  they  may  have  a 
good  efted  ; as  in  the  School mifrejs  of  ohenftone,  Parncl’s  Fairy- 
Tale,  Thomfon's  Caflle  of  Indolence,  and  Pope’s  lines  in  the 
Dunciad  upon  Wormius.  But  this  efted  will  be  moft  pleaf- 
ing  to  thofe  who  have  leaft  occafion  to  recur  to  the  gloftary. 

Indeed,  it  is  not  always  eafy  to  fix  the  boundary  between 
poetical  and  obfolete  exprelfions.  To  many  readers,  lore,  mead, 
beb  f,  blithe , gaude,fpray,  thrall,  may  already  appear  antiqua- 
ted ; and  to  fome  the  ftyle  of  Spenfer,  or  even  of  Chaucer,  may 
be  as  intelligible  as  that  of  Dryden.  This  however  we  may 
venture  to  affirm,  that  a word,  which  the  majority  of  readers 
cannot  underftand  without  a gloftary,  may  with  reafon  be  con- 
fidered as  obfolete  5 and  ought  not  to  be  uled  in  modern  com- 
pofition,  unlefs  revived,  and  recommended  to  the  public  ear,  by 
fome  very  eminent  writer.  Thera  are  but  few  words  in  Mil- 

ton,  as  natblefs,  tine,  frore,  bojky,  8c c. ; there  are  but  one  or  two 
in  Dryden,  as  falfify * ; and  in  Pope,  there  are  none  at  all, 
which  every  reader  of  our  poetry  may  not  be  fuppofed  to  under- 
ftand : whereas  in  Shakefpeare  there  are  many,  and  in  Spenfer 
many  more,  for  which  one  who  knows  Englifti  very  well  may 
be  obliged  to  confult  the  dictionary.  The  pradice  of  Milton, 
Dryden,  or  Pope,  may  therefore,  in  almolt  all  cafes,  be  admit- 
ted as  good  authority  for  the  ufe  of  a poetical  word  3 and  in 
them  all  the  words  above  enumerated  as  poetical,  and  in  prefent 

ufe,  may  actually  be  found.  And  of  fuch  poets  as  may  choofc 
to  obferve  this  rule,  it  will  not  be  faid  either  that  they  rejed  the 
judgment  of  Quintilian,  who  recommends  the  newel!  of  the 
old  words  and  the  oldeft  of  the  new,  or  that  they  are  inattentive 
to  Pope’s  precept  j 

Be  not  the  firft  bymvhom  the  new  are  tried. 

Nor  yet  the  laft  to  lay  the  old  afide. 

Eff.  on  Crit.  v.  33  - . 

We  muft  not  fuppofe  that  thefe  poetical  words  ndver  occur 
at  all  except  in  poetry.  Even  from  converfation  they  arc  not 
excluded  : and  the  ancient  critics  allow,  that  they  may  be  ad- 
mitted into  profe,  where  they  occafionklly  confer  dignity  upon  a 
fublime  fubjed,  or  heighten  the  ludicrous  qualities  of  a mean 
one.  But  it  is  in  poetry  only  where  the  frequent  ufe  of  them 
does  not  favour  of  affedation. 

Nor  muft  we  fuppofe  them  efiential  to  this  art.  Many  paf- 
fages  there  are  of  exqiiifite  poetry,  wherein  not  a tingle  phrafe 
occurs  that  might  not  be  ufed  in  profe.  In  fad,  the  influence  of 
thefe  words  in  adorning  Englifh  verfe  is  not  very  extenfive. 
Some  influence  however  they  have.  They  ferve  to  render  the 
poetical  ftyle,  firft,  more  melodious  j and,  fecondly,  more 
folemn. 

Firft,  They  render  the  poetical'  ftyle  more  melodious,  and 


* Dryden  in  one  place  (TEneid  ix.  verf.  1095.)  ufes  falfifed  to  denote  pierced  through  and  through.  He  acknowledges,  that 
this  ufe  oi  the  word  is  an  innovatipn  ; and  has  nothing  to  piead  for  it  but  his  own  authority,  and  lhatfalfare  in  Italian  fome- 
times means  the  fame  thing. 
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ore  eafllj*  reducible  into  meafure.  Words  of  unwieldy  fize, 
difficult  pronunciation,  are  never  ufed  by  correX  poets,  where 
. JV  can  be  avoided  : unlefs  in  their  found  they  have  fomething 
imitative  of  the  fenfe.  Homer’s  poetical  inflexions  contribute 
wonderfully  to  the  fweetnefs  of  his  numbers  : and  if  the  reader 
is  pleafed  to  look  back  to  the  fpecimen  above  given  of  the  Eng- 
liili  poetical  dialeX,  he  will  find  that  the  words  are  in  general 
well-founding,  and  fuch  as  may  coalefce  with  other  words, 
without  producing  harfh  combinations.  Quintilian  obferves, 
that  poets,  for  the  fake  of  their  verfe,  are  indulged  in  many 
liberties,  not  granted  to  the  orator,  of  lengthening,  fhortening, 
and  dividing  their  words  : — and  if  the  Greek  and  Roman  poets 
claimed  this  indulgence  from  neceffity,  and  obtained  it,  the 
Engliib,  thofe  of  them  efpecially  who  write  in  rhyme,  may 
claim  it  with  better  reafon  ; as  the  words  of  their  language  are 
lefs  mufical  and  far  lei's  lufceptible  of  variety  in  arrangement 
and  fyntax. 

Secondly,  Such  poetical  words  as  are  known  to  be  ancient 
have  fomething  venerable  in  their  appearance,  and  impart  a 
folemnity  to  all  around  them.  This  remark  is  from  Quintilian; 
who  adds,  that  they  give  to  a compofition  that  calf  and  colour 
of  antiquity  which  in  painting  is  fo  highly  valued,  but  which 
art  can  never  effeXually  imitate.  Poetical  words  that  are  either 
not  ancient,  or  not  known  to  be  fuch,  have,  however,  a pleaftng 
efteX  from  afifociation.  We  are  accuftomed  to  meet  with  them 
in  fublime  and  elegant  writing ; and  hence  they  come  to  acquire 
fublimity  and  elegance : even  as  the  words  we  hear  on  familiar 
occafions  come  to  be  accohnted  familiar ; and  as  thofe  that  take 
their  rife  among  pick-pockets,  gamblers,  and  gipfies,  are 
thought  too  indelicate  to  be  ufed  by  any  perfon  of  tafte  or  good 
manners.  When  one  hears  the  following  lines,  which  abound 
in  poetical  words, 

The  breezy  call  of  incenfe-breathing  morn, 

The  fwallow  twittering  from  the  ftraw-built  fhed, 

The  cock’s  fhrill  clarion,  or  the  echoing  horn. 

No  more  fhall  roufe  them  from  their  lowly  bed  : 

— one  is  as  fenfible  of  the  dignity  of  the  language,  as  one  would 
be  of  the  vilenefs  or  vulgarity  of  that  man’s  fpeech,  who  fhould 
prove  his  acquaintance  with  Bridewell,  by  interlarding  his  dif- 
courfe  with  fuch  terms  as  mill-doll,  queer  cull,  or  i tubbing  cheat ; 
or  who,  in  imitation  of  fops  and  gamblers,  Ihould,  on  the  com- 
mon occafions  of  life,  talk  of  being  heat  hollow,  or  faving  bis 
di/lance.  What  gives  dignity  to  perfons  gives  dignity  to  lan- 
guage. A man  of  this  charaXer  is  one  who  has  borne  import- 
ant employments,  been  conneXed  with  honourable  aflociates, 
and  never  degraded  himfelf  by  levity  or  immorality  of  conduX, 
Dignified  phrafes  are  thofe  which  have  been  ufed  to  exprefs 
elevated  fentiments,  have  always  .made  their  appearance  in  ele- 
gant compofition,  and  have  never  been  profaned  by  giving  per- 
manency or  utterance  to  the  paffions  of  the  vile,  the  giddy,  or 
the  worthlefs.  And  as,  by  an  aXive  old  age,  the  dignify  of  fuch 
men  is  confirmed  and  heightened;  fo  the  dignity  of  fuch  words, 
if  they  be  not  fuffered  to  fall  into  difufe,  feldom  fails  to  im- 
prove by  length  of  time. 

Art.  II.  Of  Tro?fs  and  Figures. 

If  it  appear  that,  by  means  of  figures,  language  may  be 
made  more  pleajing  and  more  natural  than  it  would  be  without 
them;  it  will  follow,  that  to  poetic  language,  whofe  end  is  to 
pleafe  by  imitating  nature,  figures  muft  be  not  only  ornamental, 
but  neceflary.  It  will  here  be  proper,  therefore,  firft  to  point 
out  the  importance  and  utility  of  figurative  language;  fecondly, 
to  (how  that  figures  are  more  neceflary  to  poetry  in  general 
than  to  any  other  mode  of  writing. 

I.  As  to  the  importance  and  utility  of  figurative  cxpreffion,  in 
making  language  more  pleafing  and  more  natural  j it  may  be 
remat  ked, 
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(t.)  That  tropes  and  figures  are  often  neceflary  to  Ripply  the 
unavoidable  defeXs  of  language.  When  proper  words  are 
wanting,  or  not  recolleXed,  or  when  we  do  not  choofe  to  be 
always  repeating  them,  we  muft  have  recourfe  to  tropes  and 
figures.  When  philofophers  began  to  explain  the  operations  of 
the  mind,  they  f6und  that  moft  of  the  words  in  common  ufe, 
being  framed  to  anfwer  the  more  obvious  exigencies  of  life, 
were  in  their  proper  fignification  applicable  to  matter  only  and 
its  qualities.  What  was  to  be  done  irf  this  cafe  ? Would  they 
think  of  making  a new  language  to  exprefs  the  qualities  of 
mind?  No:  that  would  have  been  difficult  or  impraXicable  ; 
and,  granting  it  both  praXicable  and  eafy,  they  muft  have  fore- 
feen,  that  nobody  would  read  or  liften  to  what  was  thus  fpoken 
or  written  in  a new  and  confequently  in  an  unknown  tongue. 
They  therefore  took  the  language  as  they  found  it;  and,  where- 
ever  they  thought  there  was  a fimilarity  or  analogy  between 
the  qualities  of  the  mind  and  the  qualities  of  matter,  fcrupled 
not  to  ufe  the  names  of  the  material  qualities  tropically,  by  ap- 
plying them  to  the  mental  qualities.  Hence  came  the  phrafes 
folidity  of  judgment,  warmth  of  imagination,  enlargement  of 
underftanding,  and  many  others ; which,  though  figurative, 
exprefs  the  meaning  juft  as  well  as  proper  words  would  have 
done.  In  faX,  numerous  as  the  words  in  every  language  are, 
they  muft  always  fall  fhort  of  the  unbounded  variety  of  human 
thoughts  and  perceptions.  Taftes  and  fmells  are  almoft  a3 
numerous  as  the  fpecies  of  bodies.  Sounds  admit  of  percepti- 
ble varieties  that  furpals  all  computation,  and  the  feven  primary 
colours  maybe  diverfified  without  end.  If  each  variety  of  exter- 
nal perception  were  to  have  a name,  language  would  be  infur- 
mountably  difficult ; nay,  if  men  were  to  appropriate  a clafs  of 
names  to  each  particular  fenfe,  they  would  multiply  words  ex- 
ceedingly, without  adding  any  thing  to  the  clearness  of  fpeech. 
Thofe  words,  therefore,  that  in  their  proper  fignification  denote 
theobjeXs  of  one  fenfe,  we  often  apply  tropically  to  theobjeXs 
of  another,  and  fay,  Sweet  tafte,  fweet  fmell,  fweet  found  ; 
fharp  point,  fliarp  tafte,  (harp  found  ; harmony  of  founds,  har- 
mony of  colours,  harmony  of  parts  ; loft  filk,  foft  colour,  foft 
found,  foft  temper ; and  fo  in  a thoufand  inftances  : and  yet 
thefe  words,  in  their  tropical  fignification,  are  not  lefs  intelligi- 
ble than  in  their  proper  one  ; for  fharp  tafte  and  fharp  found 
are  as  expreffive  as  fharp  fword ; and  harmony  of  tones  is  not 
better  underftood  by  the  mufician,  than  harmony  of  parts  by 
the  architeX,  and  harmony  of  colours  by  the  painter. 

Savages,  illiterate  perfons,  and  children,  have  comparatively 
but  few  words  in  proportion  to  the  things  they  may  have  occa- 
fion  to  fpeak  of;  and  thud  therefore  recur  to  tropes  and  figures 
more  frequently  than  perfons  of  copious  elocution.  A feaman, 
or  mechanic,  even  when  he  talks  of  that  which  does  not  belong 
to  his  art,  borrows  his  language  from  that  which  does  ; and  this 
makes  hisdiXion  figurative  to  a degree  that  is  fometimes  enter- 
taining enough.  “ Death  (fays  a feaman  in  one  of  Smollet's 
novels)  has  not  yet  boarded  my  comrade ; but  they  have  been. 
yard-arm  and  yard-arm  thefe  three  glajfes.  His  farhoard  eye 
is  open,  but  fa  ft  jammed  in  his  head  ; and  the  haulyards  of  his 
under  jaw  have  given  way.”  Thefe  phrafes  are  exaggerated; 
but  we  allow  them  to  be  natural,  becaufe  we  know  that  illiterate 
people  are  apt  to  make  ufe  of  tropes  and  figures  taken  from 
their  own  trade,  even  when  they  fpeak  of  things  that  are  very 
remote  and  incongruous.  In  thofe  poems,  therefore,  that  imi- 
tate the  converfation  of  illiterate  perfons,  as  in  comedy,  farce, 
and  palloral,  fuch  figures  judicioully  applied  may  render  the 
imitation  more  pleafing,  becaufe  more  exaX  and  natural. 

Words  that  are  untuneable  and  harfh,  the  poet  is  often  obliged 
to  avoid,  when  perhaps  he  has  no  other  way  to  exprefs  their 
meaning  than  by  tropes  and  figures  ; and  fometimes  the  mea- 
lure  of  his  verfe  may  oblige  him  to  rejeX  a proper  word  that 
is  not  harfh,  merely  on  account  of  its  being  too  long,  or  too 
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ftiort,  or  in  any  other  way  unfuitable  to  the  rhythm,  or  to  the 
rhyme.  And  hence  another  ufe  of  figurative  language,  that  it 
contributes  to  poetical  harmony.  Thus,,  to  prefs  the  plain  is 
frequently  ufed  to  fignify  to  be  Jlain  in  battle ; liquid  plain 
is  put  for  ocean,  blue  ferene  for  Jky,  and  fylvan  reign  for 
country  life. 

(2.)  Tropes  and  figures  are  favourable  to  delicacy.  When 
the  proper  name  of  a thing  is  in  any  relpeft  unpleafant,  a well- 
chofen  trope  will  convey  the  idea  in  fuch  a way  as  to  give  no 
offence.  This  is  agreeable,  and  even  neceifary,  in  polite  con- 
verfation,  and  cannot  be  difpenfed  with  in  elegant  writing  of 
any  kind.  Many  words,  from  their  being  often  applied  to 
vulgar  ufe,  acquire  a meanness  that  disqualifies  them  for  a 
place  in  (erious  poetry  ; while  perhaps,  under  the  influence  of 
a different  fyftem  of  manners,  the  corresponding  words  in  an- 
other language  may  be  elegant,  or  at  leaft  not  vulgar.  When 
one  reads  Homer  in  the  Greek,  one  takes  no  offence  at  his 
calling  Eumeus  by  a name  which,  literally  rendered,  Signifies 
fwine-berd ; firfi,  becaufe  the  Greek  word  is  well-founding  in 
itfelf ; Secondly,  becaufe  we  have  never  heard  it  pronounced  in 
converfation,  nor  consequently  debafed  by  vulgar  ufe ; and, 
* thirdly,  becaufe  we  know,  that  the  office  denoted  by  it  was,  in 
the  age  of  Eumeus,  both  important  and  honourable.  But  Pope 
would  have  been  blamed  if  a name  So  indelicate  as  fwine-berd 
had  in  his  tranflation  been  applied  to  So  eminent  a perfonage ; 
and  therefore  he  judicioully  makes  ufe  of  the  trope  fynecdoche, 
and  calls  him  fivain  ; a word  both  elegant  and  poetical,  and 
not  Kkely  to  lead  the  reader  into  any  miftake  about  the  perfon 
fpoken  of,  as  his  employment  had  been  defcribed  in  a preced- 
ing paffage.  The  fame  Eumeus  is  Said,  in  the  Simple  but  me- 
lodious language  of  the  original,  to  have  been  making  his  own 
Shoes  when  Ulyffes  came  to  his  door;  a work  which  in  thofe 
days  the  greateft  heroes  would  often  find  neceifary.  This,  too, 
the  translator  Softens  by  a tropical  exprelfion  : 

Here  fat  Eumeus,  and  his  cares  applied 

To  form  ftrong  bujkins  of  well-feafon’d  hide. 

A hundred  other  examples  might  be  quoted  from  this  trans- 
lation ; but  thele  will  explain  our  meaning. 

There  are  other  occafions  on  which  the  delicacy  of  figurative 
language  is  ftill  more  needful  ; as  in  Virgil’s  account  of  the 
effeCts  of  animal  love,  and  of  the  plague  among  the  beafts,  in 
the  third  Georgic ; where  Dryden’s  ftyle,  by  being  leSs  figurative 
than  the  original,-  is  in  one  place  exceedingly  filthy,  and  in 
another  Shockingly  obf^ene. 

Hobbes  could  conftrue  a Greek  author;  but  his  Skill  in  words 
muft  have  been  all  derived  from  the  dictionary  : for  he  Seems 
not  to  have  known  that  any  one  articulate  found  could  be  more 
agreeable,  or  any  one  phrafe  more  dignified,  than  another.  In 
his  Iliad  and  Odytfey,  even  when  he  hits  the  author’s  Senfe 
(which  is  not  always  (he  cale),  he  proves,  by  his  choice  of 
words,  that  of  harmony,  elegance,  or  energy  of  ftvle,  he  had 
no  manner  of  conception.  And  hence  that  work,  though 
called  a Tranjlat'wn  of  Homer,  does  not  even  defervc  the  name 
of  poem  ; becauleit  is  in  every  refpeCt  unpleafing,  being  nothing 
more  than  a fictitious  narrative  delivered  in  a mean  profe,  with 
the  additional  meannefs  of  harfli  rhyme;  and  untuneable  mea- 
fure. — Trapp  under  flood  Virgil  well  enough  as  a grammarian, 
and  had  a talte  for  his  beauties  : yet  his  tranflation  bears  no  re- 
femblaoce  to  Virgil  ; which  is  owing  to  the  fame  caufe;  an 
imprudent  choice  of  words  and  figures,  and  a total  want  of 
harmony. 

The  delicacy  we  here  contend  for  may,  indeed,  both  in  con- 
verfation and  in  writing,  be  carried  too  far.  To  call  killing  an 
innocent  man  in  a duel  an  atfiiir  of  honour,  and  a violation  of  the 
rights  of  wedlock  an  affair  of  gallantry,  is  a proftitution  of 
figurative  language.  Nor  is  it  any  credit  to  us,  that  wc  are 


faid  to  have  upwards  of  40  figurative  phrafes  to  denote  excefiive 
drinking.  Language  of  this  fort  generally  implies,  that  the 
public  abhorrence  of  fuch  crimes  is  not  fo  ftrong  as  it  ought  to 
be  ; and  it  is  a queftion,  whether  even  our  morals  might  not  be 
improved,  if  we  were  to  call  thefe  and  fuch  like  crimes  by  their 
proper  names,  murder , adultery,  dnmkennefs , gluttony,  names 
that  not  only  exprefs  our  meaning,  but  alio  betoken  our  dis- 
approbation.— As  to  writing,  it  cannot  be  denied,  that  even 
Pope  himfelf,  in  the  excellent  verfion  juft  now  quoted,  has  fome- 
times,  for  the  fake  of  his  numbers,  or  for  fear  of  giving  offence 
by  too  clofe  an  imitation  of  Homer’s  fimplicity,  employed 
tropes  and  figures  too  quaint  or  too  folemn  for  the  occafion. 
And  the  finical  ftyle  is  in  part  charaCterifed  by  the.  writer’s 
diflike  to  literal  expreflions,  and  affeCtedly  fubliituting  in  their 
ftead  unnecelfary  tropes  and  figures.  With  thefe  authors,  a 
man’s  only  child  mult  always  be  his  only  hope  ; a country-maid 
becomes  a rural  beauty,  or  perhaps  a nympb  of  the  groves  ; if 
flattery  fing  at  all,  it  mull  be  a fyren  fang-,  the  fhepherd’s  flute 
dwindles  into  an  oaten  reed , and  his  crook  is  exalted  into  a 
feeptre ; the  fiver  lilies  rife  from  their  golden  beds,  and  lavguifb 
to  the-  complaining  gale.  A young  woman,  though  a good 
Chritlian,  cannot  make  herfelf  agreeable  without  facrifcing'to 
tie  Graces : nor  hope  to  do  any  execution  among  the  gentle 
f wains,  till  a whole  legion  of  Cupids,  armed  with  flames  and 
darts , and  other  weapons,  begin  to  dilcharge  from  her  eyes 
their  formidable  artillery.  For  the  fake  of  variety,  or  of  the 
verfe,  fome  of  -thefe  figures  may  now  and  then  find  a place  in 
a poem  ; but  in  profe,  unlels  very  fparingly  ufed,  they  favour 
of  affeCtation. 

(3.)  Tropes  and  figures  promote  brevity;  and  brevity,  united 
with  perfpicuity,  is  always  agreeable.  An  example  or  two 
will  be  given  in  the  neXt  paragraph.  Sentiments  thus  delivered, 
and  imagery  thus  painted,  are  readily  apprehended  by  the 
mind,  make  a ftrong  inipreifion  upon  the  fancy',  and  remain 
long  in  the  memory ; whereas  too  many  words,  even  when  the 
meaning  is  good,  never  fail  to  bring  difguft  and  wearinefs. 
They  argue  a debility  of  mind  which  hinders  the  author  from 
feeing  his  thoughts  in  one  diltinCI  point  of  view  ; and  they  alfio 
encourage  a fufpicion  that  there  is  fomething  faulty  or  defective 
in  the  matter.  In  the  poetic  ftyle,  therefore,  which  is  addreffed 
to  the  fancy  and  patfions,  and  intended  to  make  a vivid,  a 
pleafing,  and  a permanent  im predion,  brevity,  and  confequent- 
ly  tropes  and  figures,  are  indil'penfable.  And  a language  will 
always  be  the  better  iuited  to  poetical  purpofes,  the  more  it  ad- 
mits of  this  brevity  ; — a character  which  is  more  confpicuous  in 
the  Greek  and  Latin  than  in  any  modern  tongue,  and  much  lels 
in  the  French  than  in  the  Italian  or  Englifti. 

(4.)  Tropes  and  figures  contribute  to  ftrength  or  energy  of 
language,  not  only  by  their  concifenefs,  but  alfo  by  conveying 
to  the  fancy  ideas  that  are  eafiiy  comprehended,  and  make  a 
ftrong  impreftiun.  We  are  powerfully  affcCted  with  what  we 
fee,  or  feel,  or  hear.  When  a feniimcnt  comes  enforced  or  il- 
luftrated  by  figures  taken  from  objeCts  of  fight,  or  touch,  or 
hearing,  one  thinks,  as  it  were,  that  one  fees,  or  feels,  or  tears, 
the  thing  fjroken  of ; and  thus,  what  in  itfelf  would  perhaps  be 
obfeure,  or  is  merely  intellectual,  may  be  made  to  feize  our  at- 
tention and  interefi  our  palfions  almoft  as  effectually  as  if  it 
were  an  objeCt  of  outwaid  fenfe.  When  Virgil  calls  the 
Scipios  thunderbolts  of  war,  he  very  ftrongly  expreffes  in  one 
word,  and  by  one  image,  the  rapidity  of  their  victories,  the 
noife  their  aehievernentu  made  in  the  world,  and  the  ruin  and 
conllernation  that  attended  their  irrefiftible  career.  When 
Horner  calls  Ajax  the  bulwark  of  the  Greeks,  he  paints  with 
equal  brevity  his  valt  fize  and  ftrength,  the  difficulty  of  pre- 
vailing againft  him,  and  the  confidence  wherewith  his  country- 
men repoled  on  his  valour.  When  Solomon  lays  of  the  ftrange 
woman,  or  harlot,  that  “ her  feet  go  down  to  death,”  he  lets  ua 
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knotf,  not  only  that  her  path  ends  in  deftru&ion,  but  alfo,  that 
they  who  accompany  her  will  tind  it  eafy  to  go  forwards  to  ruiri, 
and  difficult  to  return  to  their  duty.  Satan’s  enormous  mag- 
nitude, and  refulgent  appearance,  his  perpendicular  alcent 
through  a region  ot  darkneis,  and  the  inconceivable  rapidity  of 
his  motion,  are  all  painted  out  to  our  fancy  by  Milton,  in  one 
very  ihort  limilitude  ; 

Sprung  upward,  like — a pyramid  of  fire. 

Par.  Loft,  b.  4.  v.  1013. 

To  take  in  the  full  meaning  of  which  figure,  we  muft  imagine 
ourl'elves  in  chaos,  and  a vail  luminous  body  rifing  upward, 
near  the  place  where  we  are,  fo  fwiftlyas  to  appear  a continued 
track  of  light,  and  leilening  to  the  view  according  to  the  in- 
creafe  of  di fiance,  till  it  end  in  a point,  and  then  difappear ; 
and  all  this  mutt  be  fuppofed  to  ltrike  our  eye  at  one  inftant. — 
Equal  to  this  in  propriety,  though  not  in  magnificence,  is  that 
allegory  of  Gray,  “ The  paths  of  glory  lead  but  to  the  grave 
wfiioh  prelents  to  the  imagination  a wide  plain,  where  feveral 
roads  appear,  crowded  with  glittering  multitudes,  and  iftuing 
from  different  quarters,  but  drawing  nearer  and  nearer  as  they 
advance,  till  they  terminate  in  the  dark  and  narrow  houfe, 
where  all  their  glories  enter  in  fucceilion,  and  dilappear  for 
ever.  When  it  is  faid  in' Scripture,  of  a good  man  who  died, 
that  he  fell  ajlcep,  what  a number  of  ideas  are  at  once  conveyed 
■to  our  imagination  by  this  beautiful  and  exprelfive  figure  ! As 
a labourer,  at  the  dole  of  day,  goes  to  tleep,  with  the  fatisfac- 
tion  of  having  performed  his  work,  and  with  the  agreeable 
hope  of  awaking  in  the  morning  of  a new  day,  refrefhed  and 
cheerful;  fo  a good  man,  at  the  end  of  life,  refigns  himfelf 
calm  and  contented  to  the  will  of  his  Maker,  with  the  fweet 
reflection  of  having  endeavoured  to  do  his  duty,  and  with  the 
tranfporting  hope  of  loon  awaking,  in  the  regions  of  light,  to 
life  and  happinefs  eternal.  The  figure  alfo  luggefts,  that  to 
a good  man  the  tranfition  from  life  to  death  is,  even  in  the 
fenfation,  no  more  painful,  than  when  our  faculties  melt  away 
into  the  pleafing  infenfibility  of  lleep. — Satan,  flying  among 
the  ftars,  is  laid  by  Milton  to  “ fail  between  worlds  and 
worlds which  has  an  elegance  and  force  far  fuperior  to  the 
proper  word  fy.  For,  by  this  allufron  to  a fhip,  we  are  made 
to  form  a lively  idea  of  his  great  lize,  and  to  conceive  of  his 
motion,  that  it  was  equable  and  majefiic. — Virgil  ules  a happy 
figure  to  exprefs  the  fize  of  the  great  wooden  horle  by  means 
of  which  the  Greeks  were  conveyed  into  Troy  : “ Equuni  di- 

vina  Palladis  arte  adifieant." Milton  is  (till  bolder  when  he 

fays. 

Who  would  not  fing  for  Lycidas  ? He  knew 

Himfelf  to  fing,,  and  build  the  lofty  rhyme. 

The  phrafe,  however,  though  bold,  is  emphatica!  ; and  gives 
a noble  idea  of  the  durability  of  poetry,  as  well  as  of  the  art 
and  attention  rcquilite  to  form  a good  poem.  There  are  hun- 
dreds of  tropical  expretfions  in  common  ule,  incomparably  more 
energetic  than  any  proper  words  of  equal  brevity  that  could  be 
put  in  their  place.  A cheek  burning  with  blufhes,  is  a trope 
which  at  once  deferibes  -the  colour  as  it  appears  to  the  beholder, 
and  the  glowing  heat  as  it  is  felt  by  the  perfon  blufhing.  Chilled 
with  defpondence,  petrified  wish  altoniihmeru,  thunderjlruck 
with  difagreeabte  and  unexpected  intelligence,  melted  with  love 
or  pity,  diff'olved  in  luxury,  hardened  in  wickednele,  fofiening 
into  remorfe,  inflamed  with  delire,  toffed  with  uncertainty,  &c. 
every  one  is  fenlible  of  the  force  of  thefe  and  the  like  phrales, 
and  that  they  mutt  contribute  to  the  energy  of  compofition. 

(5.)  Tropes  and  figures  promote  flrength  of  expretfion  ; and 
are  in  poetry  peculiarly  requifite,  becaule  they  are  often  more 
natural,  and  more  imitative , than  proper  words.  In  faCt,  this 
is  fo  much  the  cafe,  that  it  would  be  impoffible  to  imitate  the 
language  of  palfion  without  them.  It  is  true,  that  when  the 


mind  is  agitated,  one  does  not  run  out  into  allegories,  or  long- 
winded  fimilitudes,  or  any  of  the  figures  that  require  much  at- 
tention and  many  words,  or  that  tend  to  withdraw  the  fancy 
from  the  objeCt  of  the  paffion.  Yet  the  language  of  many 
paflions  muft:  be  figurative  notwithftanding  ; becaufe  they  roule 
the  fancy,  and  direCt  it  to  objects  congenial  to  their  own  nature, 
which  diverfify  the  language  of  the  fpeaker  with  a multitude  of 
allufions.  The  fancy  of  a very  angry  man,  for  example,  pre- 
fents  to  his  view  a train  of  difagreeable  ideas  connected  with 
the  palfion  of  anger,  and  tending  to  encourage  it  ; and  if  he 
fpeak  without  rellraint  during  the  paroxyfm  of  his  rage,  thole 
ideas  will  force  themfelves  upon  him,  and  compel  him  to  give 
them  utterance.  “ Infernal  monlter  ! (he  will  fay,)  — my  blood 
boils  at  him  ; he  has  ufed  me  like  a dog  ; never  was  man  fo  in- 
jured as  I have  been  by  this  barbarian.  He  has  no  more  fenfe 
of  propriety  than  a ftone.  His  countenance  is  diabolical,  and 
his  foul  as  ugly  as  his  countenance.  His  heart  is  cold  and  hard, 
and  his  refolutions  dark  and  bloody,"  Sec.  This  fpeech  is  wholly 
figurative.  It  is  made  up  of  metaphors  and  hyperboles,  which, 
with  the  profopopeia  and  apoflrophe,  are  the  moil  palfionate  of  all 
the  figures.  Lear,  driven  out  of  doors  by  his  unnatural 
daughters,  in  the  mid  If  of  darknefs,  thunder,  and  temped, 
naturally  breaks  forth  (for  his  indignation  is  juft  now  raifed  to 
the  very  higheft  pitch)  into  the  following  violent  exclamation 
againft  the  crimes  of  mankind,  in  which  almotl  every  word  is 
figurative. 

Tremble,  thou  wretch. 

That  haft  within  thee  undivulged  crimes 
Unwhipt  of  juftice.  Hide  thee,  thou  bloody  hand, 

Thou  perjur’d,  and  thou  fimular  of  virtue, 

T hat  art  inceftuous.  Caitiff,  to  pieces  Ihake, 

That  under  covert,  and  convenient  feeming, 

Haft  practis’d  on  man’s  life.  Clofe  pent-up  guilts, 

lliv^your  concealing  continents,  and  cry 

Thefe  dreadful  fummoners  grace.  King  Lear. 

The  vehemence  of  maternal  love,  and  forrow  from  the  ajr- 

prehenfion  of  lofing  her  child1,  make  the  lady  Conftance  utter  a 
language  that  is  llrongly  figurative,,  though  quite  datable  to  the 
condition  and  character  of  the  Ipeaker.  The  patfage  is  too 
long  fora  quotation,  but  concludes  thus: 

O Lord  ! my  boy,  my  Arthur,  my  fair  fon, 

My  life,  my  joy,  my  food,  my  all-the-world, 

My  widow-comfort,  and  my  forrow’s  cure.  King  John. 

Similar  to  this,  and  equally  exprelfive  of  conjugal  love,  is 

that  beautiful  hyperbole  in  Homer,  where  Andromache,  to 
diifuade  her  hufband  from  going  out  to  the  battle,  tells  him 
that  fhe  had  now  no  mother,  father,  or  brethren,  all  her  kin- 
dred being  dead,  and  her  native  country  defolate  ; and  then 
tenderly  adds, 

But  while  my  HeCIor  yet  furvives,  T fee 

My  father,  mother,  brethren,  all  in  thee.  Iliad , b.  6. 

As  the  palfions  that  agitate  the  foul,  and  roufe  the  fancy,  are 
apt  to  vent  themfelves  in  tropes  and  figures,  fo  thofe  that  de- 
prefs  the  mind  adopt  for  the  raoll  part  a plain  diCtion  without 
any  ornament : for  to  a dejeCted  mind,  whtrein  t’ne  imagination 
is  generally  inaCVive,  it  is  not  probable  that  any  great  variety 
of  ideas  will  prefent  themfelves;  and  when  thefe  are  few  and 
familiar,  the  words  that  exprefs  them  muft  be  Ample.  As  no 
author  equals  Shakefpeare  in  bolilnetsor  variety  of  figures  when 
he  copies  the  ttyle  of  thofe  violent  paflions  that  ftimulate  the 
fancy;  lo,  when  he  would  exhibit  the  human  mind  in  a deje fl- 
ed llate,  no  uninlpired  writer  excels  him  in  limplicity.  The 
fame  Lear  whole  refentment  had  impaired  his  undeiltanding, 
while  it  broke  out  in  the  moll  boifterous  language,  when,  alter 
fome  medical  applications,  he  recovers  his  realign,  his  rage  being 
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now  exbaufad,  his  pride  humbled,  and  his  fpirits  totally  dc- 
prefled,  ("peaks  in  a 11  vie  than  which  nothing  can  be  imagined 
more  Ample  or  more  affefting  : 

Pray,  do  not  mock  me  : 

I am  a very  foolifli  fond  old  man, 

Fourfcore  and  upward  ; and,  to  deal  plainly  with  you, 

I fear  I am  not  in  my  perfeft  mind, 

Methinks  I (hould  know  you,  and  know  this  man  ; 

Yet  I am  doubtful : for  I am  mainly  ignorant 
What  place  this  is  ; and  all  the  (kill  1 have 
Remembers  not  thefe  garments  : nor  1 know  not 
Where  I did  lodge  laft  night.  Lear,  aft  4.  fc.  7, 

« Defdemona,  ever  gentle,  artlefs,  and  fineere,  (hocked  at 

the  unkindnefs  of  her  hulbarid,  and  overcome  with  melan- 
choly, (peaks  in  a (tyle  fo  beautifully  fimple,  and  fo  perfeftly 
natural,  that  one  knows  not  what  to  fay  in  commendation 
of  it : 

My  mother  had  a maid  call’d  Barbara  ; 

She  was  in  love,  and  he  (he  lov'd  prov’d  mad, 

And  did  forfake  her.  She  had  a long  of  willow  ; 

An  old  thing  it  was,  but  it  exprefs’d  her  fortune. 

And  (he  died  (inging  it.  That  fong  to-night 
Will  not  go  from  my  mind  : I have  much  to  do. 

But  to  go  hang  my  head  all  at  one  fide, 

And  fing  it  like  poor  Barbara.  Othello,  a ft  4.  fc.  3. 

Sometimes  the  imagination,  even  when  exerted  to  the  utmoft, 
takes  in  but  few  ideas.  This  happens  when  the  attention  is 
totally  engrofled  by  fome  very  great  objeft ; admiration  being 
one  of  thole  emotions  that  rather  fufpendthe  exercife  of  the  fa- 
culties than  pulh  them  into  aftion.  And  here,  too,  thefimpleft 
language  is  the  molt  natural ; as  when  Milton  fays  of  the  Deity, 
that  he  fits  “ high-throned  above  all  height.”  And  as  this  fim- 
plicity  is  more  luitable  to  that  one  great  exertion  which,  occu- 
pies the  fpeaker’s  mind  than  a more  elaborate  imagery  or  lan- 
guage would  have  been,  fo  has  it  alfo  a more  powerful  effeft  in 
fixing  and  elevating  the  imagination  of  the  hearer  ; for  to  in- 
troduce other  thoughts,  for  the  fake  of  illuftrating  what  cannot 
be  illultrated,  could  anfwer  no  other  purpofe  than  to  draw  off 
the  attention  from  the  principal  idea.  In  thefe  and  the  like 
cafes,  the  fancy,  left  to  itfelf,  will  have  more  fatisfaftion  in  pur- 
fuing  at  leifure  its  own  (peculations  than  in  attending  to  thofe 
of  others  j as  they  who  fee  for  the  firft  time  fome  admirable 
objeft  would  choofe  rather  to  feaft  upon  it  in  fiience  than  to 
have  their  thoughts  interrupted  by  a long  defeription  from 
another  perfon,  informing  them  of  nothing  but  what  they  fee 
before  them,  are  already  acquainted  with,  or  may  eafily  con- 
ceive. 

It  was  remarked  above,  that  the  hyperbole,  profopopeia,  and 
apoftrophe,  are  among  the  moll  paffionate  figures.  This  deferves 
illuftration. 

1 ft,  A very  angry  man  is  apt  to  think  the  injury  he  has  juft 
received  greater  than  it  really  is;  and  if  he  proceed  immediately 
to  retaliate  by  word  or  deed,  feldom  fails  to  exceed  the  due 
bounds,  and  to  become  injurious  in  his  turn.  The  fond  parent 
looks  upon  his  child  as  a prodigy  of  genius  and  beauty  ; and  the 
romantic  lover  will  not  be  perfuaded  that  his  milirefs  has  no- 
thing fupernatural  either  in  her  mind  or  perfon.  Fear,  in  like 
manner,  not  only  magnifies  its  objedt  when  real,  but  even  forms 
an  objeft  out  of  nothing,  and  miftakes  the  fiftions  of  fancy  for 
the  intimations  of  lenle.  No  wonder,  then,  that  they  who 
(peak  according  lo  the  impulfe  of  paflion  (hould  (peak  byper- 
lolically  ; that  the  angry  man  (hould  exaggerate  the  injury  he 
has  received,  and  the  vengeance  he  is  going  to  inllidb  ; that  the 
forrowful  (hould  magnify  what  they  have  loft,  and  the  joyful 
what  they  have  obtained  ; that  the  lover  (hould  (peak  extra- 
vagantly o(  the  beauty  of  his  miftrefs,  the  coward  of  the  dangers 
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he  has  encountered,  and  the  credulous  clown  of  the  miracle# 
performed  by  the  juggler.  In  fadb,  thefe  people  would  not  do 
juftice  to  what  they  feel  if  they  did  not  lay  more  than  the  truth. 
I he  valiant  man,  on  the  other  hand,  as  naturally  adopts  the 
diminiihing  hyperbole  when  he  fpealcs  of  danger;  and  the  man 
of  fenfe,  when  he  is  obliged  to  mention  his  own  virtue  or  abi- 
lity ; becau(e  it  appears  to  him,  or  he  is  willing  to  conlider  it, 
as  lefs  than  the  truth,  or  at  bell  as  inconfiderable.  Contempt 
ufes  the  fame  figure  ; and  therefore  Betruchio,  affefting  that 
paflion,  affefts  alfo  the  language  of  it : 

Thou  lieft,  thou  thread,  thou  thimble, 

Thou  yard,  three-quarters,  half- yard,  quarter,  nail, 

Thou  (lea,  thou  nit,  thou  winter  cricket,  thou  ! 

Brav’d  in  mine  own  houfe  with  a (kein  of  thread  ! 

Away,  thou  rag,  thou  quantity,  thou  remnant  ! 

Taming  of  the  Shrew,  aft  4.  fc.  x. 

For  fome  paflions  confider  their  objefts  as  important,  and 
others  as  unimportant.  Of  the  former  fort  are  anger,  love, 
fear,  admiration,  joy,  forrow,  pride  ; of  the  latter  are  contempt 
and  courage.  Thofe  may  be  faid  to  fubdue  the  mind  to  the 
objeft,  and  thefe  to  fubdue  the  objeft  to  the  mind.  And  the 
former,  when  violent,  always  magnify  their  objefts  ; whence 
the  hyperbole  called  amplification,  or  auxefis  : and  thelatteras 
conftantly  diminilh  theirs;  and  give  rife  to  the  hyperbole  called 
meiofis,  or  diminution.  Even  when  the  mind  cannot  be  faid  to 
be  under  the  influence  of  any  violent  paflion,  we  naturally  em- 
ploy the  fame  figure  when  we  would  imprefs  another  very 
flrongly  with  any  idea.  “ He  is  a walking  (hadovv;  he  is  worn 
to  (kin  and  bone ; he  has  one  foot  in  the  grave  and  the  other 
following  — thefe,  and  the  like  phrales,  are  proved  to  be  na- 
tural by  their  frequencjr.  By  introducing  great  ideas,  the  hy- 
perbole is  further  ufeful  in  poetry  as  a fource  of  the  fublime  ; 
but  when  employed  injudicioufly  is  very  apt  to  become  ridi- 
culous. Cowley  makes  Goliah  as  big  as  the  hill  down  which 
he  was  marching;  and  tells  us,  that  when  he  came  into  the 
valley  he  feented  to  fill  it,  and  to  overtop  the  neighbouring 
mountains  (which,  by  the  by,  leems  rather  to  leflen  the  moun- 
tains and  valleys  than  to  magnify  the  giant)  ; nay,  he  adds, 
that  the  fun  ftarted  back  when  he  Caw  the  fplendour  of  his 
arms.  This  poet  feems  to  have  thought  that  the  figure  in 
queftion  could  never  be  fufficiently  enormous ; but  Quintilian 
would  have  taught  him,  “ Quamvis  omnis  hyperbole  ultra 
(idem,  non  tamen  effe  debet  ultra  modum.”  The  reafon  is, 
that  this  figure,  when  excefiive,  betokens  rather  abfolute  infa- 
tuation than  intenfe  emotion  ; and  refembles  the  efforts  of  a 
ranting  tragedian,  or  the  ravings  of  an  enthufiaftic  declaimer, 
who,  by  putting  on  the  geftures  and  looks  of  a lunatic,  fatisfy 
the  difeerning  part  of  their  audience,  that,  inftead  of  feeling 
ftrongly,  they  have  no  rational  feelings  at  all.  In  the  wildeft 
energies  of  nature  there  is  a modefty  which  the  imitative  artilt 
will  be  careful  never  to  overflep. 

2 dly,  That  figure,  by  which  things  are  fpoken  of  as  if  they 
were  perfons,  is  called  prefopopeia,  or  perfoniji cation.  It  is  a bold 
figure,  and  yet  is  often  natural.  Loqg  acquaintance  recom- 
mends to  fome  (hare  in  our  aft’eftion  even  things  inanimate,  as 
a houfe,  a tree,  .a  rock,  a mountain,  a country ; and  were  we 
to  leave  fuch  a thing,  without  hope  of  return,  we  (hould  be  in- 
clined to  addrefs  it  with  a farewell,  as  it  it  were  a percipient 
creature.  Hence  it  was  that  Mary  queen  of  Scotland,  when 
on  her  return  to  her  own  kingdom,  lo  affeftionately  bade  adieu 
to  the  country  which  (lie  had  left.  “ Farewell,  France,"  (aid 
(he  ; “ farewell,  beloved  country,  which  I thall  never  more  be- 
hold !”  Nay,  we  find  that  ignorant  nations  have  aftually  wor- 
(liipped  fuch  things,  or  conlidered  them  as  the  haunt  of  certain 
powerful  beings.  Dryads  and  hamadryads  were  by  the  Greeks 
and  Romans  luppofed  to  preflde  over  trees  and  groves;  river 
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ods  and  nymphs,  over  dreams  ami  fountains;  little  deities, 
called  Lares  and  Penates,  were  believed  to  be  the  guardians  of 
hearths  and  honfes.  In  Scotland  there  is  hardly  a hill  remark- 
ble  for  the  beauty  of  its  thape  that  was  not  in  former  times 
thought  to  be  the  habitation  of  fairies.  Nay,  modern  as  well  as 
ancient  fupertjition  has  appropriated  the  waters  to  a peculiar 
fort  of  demon  or  goblin,  and  peopled  the  very  regions  of  death, 
the  tombs  and  charnel- houfes,  with  multitudes  of  ghofts  and 
phantoms. — Befides,  when  things  inanimate  make  a ftrong  im- 
preflion  upon  us,  whether  agreeable  or  otherwife,  we  are  apt  to 
addrefs  them  in  terms  of  affertion  orditlike.  The  tailor  bleffes 
the  plank  that  brought  him  afhore  from  the  fhipwreck ; and 
the  patlionate  man,  and  fometimes  even  the  philofopher,  will 
fay  bitter  words  to  the  ftumblingblock  that  gave  him  a fall. — 
Moreover,  a man  agitated  with  any  interefting  pallion,  efpe- 
cially  of  long  continuance,  is  apt  to  fancy  that  all  nature  fym- 
pathifes  with  him.  If  he  has  loft  a beloved  friend,  he  thinks 
the  fun  lets  bright  than  at  other  times ; and  in  the  fighing 
of  the  winds  and  groves,  in  the  lowings  of  the  herd,  and  in  the 
murmurs  of  the  dream,  he  feems  to  hear  the  voice  of  lamen- 
tation. But  when  joy  or  hope  predominate,  the  whole  world 
aflumes  a gay  appearance.  In  the  contemplation  of  every  part 
of  nature,  of  every  condition  of  mankind,  of  every  form  of  human 
fociety,  the  benevolent  and  the  pious  man,  the  morofe  and  the 
cheerful,  the  mifer  and  the  mifanthrope,  finds  occafion  to  in- 
dulge his  favourite  patfion,  and  fees,  or  thinks  he  fees,  his  own 
temper  reflerted  back  in  the  artions,  fympathies,  and  tenden- 
cies of  other  things  and  perfons.  Our  affections  are  indeed 
the  medium  through  which  we  may  be  faid  to  furvey  ourfelves, 
and  every  thing  elfe  ; and  whatever  be  our  inward  frame,  we 
are  apt  to  perceive  a wonderful  congeniality  in  the  world  with- 
out us.  And  hence  the  fancy,  when  roufed  by  real  emotions, 
or  by  the  pathos  of  compofition,  is  eafily  reconciled  to  thofe 
figures  of  fpeech  that  aferibe  fympathy,  perception,  and  the 
other  attributes  of  animal  life,  to  things  inanimate,  or  even  to 
notions  merely  intellectual. — Motion,  too,  bears  a clofe  affinity 
to  artion,  and  affects  our  imagination  nearly  in  the  fame  man- 
ner : and  we  fee  a great  part  of  nature  in  motion,  and  by  its 
fenfible  effects  are  led  to  contemplate  energies  innumerable. 
Thefe  conduct  the  rational  mind  to  the  Great  Firft  Caufe  ; and 
thefe,  in  times  of  ignorance,  difpofed  the  vulgar  to  believe  in  a 
variety  of  fubordinate  agents  employed  in  producing  thofe  ap- 
pearances that  could  not  otherwife  be  accounted  for.  Hence 
an  endlefs  train  of  fabulous  deities,  and  of  witches,  demons, 
fairies,  genii;  which,  if  they  prove  our  reafon  weak  and  our 
fancy  ftrong,  prove  alfo  that  perfonification  is  natural  to  the 
human  mind  ; and  that  a right  ufe  of  this  figure  may  have  a 
powerful  effeft,  in  fabulous’  writing  efpecially,  to  engage  our 
fympathy  in  behalf  of  things  as  well  as  perfons  : for  nothing 
can  give  lafting  delight  to  a moral  being,  but  that  which 
awakens  fympathy,  and  touches  the  heart  ; and  though  it  be 
true  that  we  fympathifein  fomc  degree  even  with  inanimate 
things,  yet  what  has,  or  is  fuppofed  to  have,  life,  calls  forth  a 
more  fincere  and  more  permanent  fellow-feeling. — Let  it  be 
obferved  further,  that,  to  awaken  our  lympathetic  feelings,  a 
lively  conception  of  their  objedt  is  neceftary.  This  indeed  is 
true  of  almoft  all  our  emotions ; their  keennefs  is  in  propor- 
tion to  the  vivacity  of  the  perceptions  that  excite  them.  Dif- 
trefs  that  we  fee  is  more  affedling  than  what  we  only  hear  of ; 
a perufal  of  the  gayeft  feenes  in  a comedy  does  not  route  the 
rnind  fo  cffertually  as  the  pretence  o!  a cheerful  companion  ; 
and  the  death  of  a friend  is  of  greater  energy  in  producing 
ferioufnets,  and  the  confideration  of  our  latter  end,  than  all  the 
pathos  o'  Young.  Ot  defcriptions  addrefled  to  the  fancy,  thole 
that  are  molt  vivid  and  pidturelque  will  generally  be  found  to 
have  the  molt  powerful  influence  over  our  aftedtions  ; and  thofe 
that  exhibit  perlons  engaged  in  adtion,  and  adorned  with  v.fible 
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infignia,  give  a britker  impulfe  to  the  faculties  than  fuch  as 
convey  intellectual  ideas  only,  or  images  taken  from  ftill  life. 
No  abtlrart  notion  of  time,  or  of  love,  can  be  fo  ftriking  to 
the  fancy  as  the  image  of  an  old  man  accoutred  with  a feythe, 
or  of  a beautiful  boy  with  wings  and  a bow  and  arrows  : and 
no  phyfiological  account  of  phrenfy  could  fugged  fo  vivid  an  idea 
as  the  poet  has  given  us  in  that  exquifite  portrait,  “ And  moody 
inadnejs  laughing  wild  am;d  fever ejl  wo."  And  for  this  reafon 
partly  it  is  that  the  epic  poet,  in  order  to  work  the  more  effec- 
tually upon  our  paflions  and  imagination,  refers  the  fecret 
fprings  of  human  condurt,  and  the  viciifitudes  of  human  affairs, 
to  the  agency  of  perfonified  caufes  ; that  is,  to  the  machinery 
of  gods  and  goddelfes,  angels,  demons,  magicians,  and  other 
powerful  beings.  And  hence,  in  all  fublime  poetry,  life  and 
motion,  with  their  leveral  modes  and  attributes,  are  liberally 
beftewed  on  thofe  objerts  wherewith  the  author  intends  that  we 
fhould  be  ftrongly  imprelfed  : feenes  perfectly  inanimate  and 
ftill,  tending  rather  to  ditfufe  a languor  over  the  mind  than  to 
communicate  to  our  internal  powers  thofe  lively  energies  with- 
out which  a being  etfentially  artive  can  never  receive  complete 
gratification. — Laftly,  fome  violent  paflions  are  peculiarly  in- 
clined to  change  things  into  perfons.  The  horrors  of*  his  mind 
haunted  Oreltes  in  the  tfiape  of  furies.  Confcience,  in  the. 
form  of  the  murdered  perfon,  ftares  the  murderer  in  the  face, 
and  often  terrifies  him  to  diftrartion.  The  fuperftitious  man, 
travelling  alone  in  the  dark,  miftakes  a white  (done  for  a ehoft, 
a bulk  for  a demon,  a tree  waving  with  the  wind  for  an  enormous 
giant  brandifliing  a hundred  arms.  The  lunatic  and  enthufiatt 
converfe  with  perfons  who  exild  only  in  their  own  diftempered 
fancy  ; and  the  glutton  and  the  mifer,  if  they  were  to  give  ut- 
terance to  all  their  thoughts,  would  often,  it  is  prefumable, 
fpeak,  the  one  of  his  gold,  the  other  of  his  belly,  not  only  as  a 
perfon,  but  as  a god, — the  objedt  of  his  warmett  love  and  motd 
devout  regard. — More  need  not  be  faid  to  prove  that  perfonifica- 
tion is  natural,  and  may  frequently  contribute  to  the  pathos, 
energy,  and  beauty,  of  poetic  language. 

3 dly , Apoftrophe , or  a fudden  diverfion  of  fpeech  from  one 
perfon  to  another  perfon  or  thing,  is  a figure  nearly  - related  to  : 
the  former.  Poets  fometimes  make  ufe  of  it  in  order  to  help 
out  their  verfe,  or  merely  to  give  variety  to  their  ftyle  : but  on 
thefe  occafions  it  is  to  be  confidered  as  rather  a trick  of  art 
than  an  effort  of  nature.  It  is  mod  natural,  and  molt  pathetic, 
when  the  perfon  or  thing  to  whom  the  apoftrophe  is  made, 
and  for  whofe  fake  we  give  a new  dirertion  to  our  fpeech,  is  in 
our  eyes  eminently  diflinguiflied  for  good  or  evil,  or  raifes  with- 
in us  fome  fudden  and  powerful  emotion,  fuch  as  the  hearer 
would  acquiefee  in,  or  at  lead  acknowledge  to  be  reafonable. 
But  this,  like  the  other  pathetic  figures,  muff  be  ufed  with  great 
prudence.  For  if,  inftead  of  calling  forth  the  hearer’s  fym- 
pathy, it  fhould  only  betray  the  levity  of  the  fpeaker,  or  fuch 
wanderings  of  his  mind  as  neither  the  fubjert:  nor  the  occafion 
would  lead  one  to  expert,  it  will  then  create  difguft  inftead  of 
approbation.  The  orator,  therefore,  muft  not  attempt  the  paf- 
fionate  apoftrophe,  till  the  minds  of  the  hearers  be  prepared  to 
join  in  it.  And  every  audience  is  not  equally  obTequions  in  this 
refpert.  In  the  forum  of  ancient  Rome  that  would  have  palled 
for  fublime  and  pathetic,  which  in  the  mod  refpertable  Britith 
auditories  would  appear  ridiculous.  For  our  ltyle  of  public 
fpeaking  is  cool  and  argumentative;  and  partakes  lei’s  of  en- 
thufiairn  than  the  Roman  did,  and  much  lefs  than  the  modern 
French  or  Italian.  Of  Britith  eloquence,  particularly  that  of 
the  pulpit,  the  chief  recommendations  are  gravity  and  (im- 
plicit)'. And  it  is  vain  to  fay,  that  our  oratory  ought  to  be 
more  vehement : tor  that  matter  depends  on  caurfes,  which  it  ia 
not  only  inexpedient,  but  impoftible,  to  alter;  namely,  on  the 
charadter  and  fpirit  ot  the  people,,  and  their  rational  notions  in 
regard  to  religion,  policy,  and  literature.  The  exclamations  of 
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Cicero  would  weigh  but  little  In  our  parliament  ; and  many 
of  thofe  which  we  meet  with  in  French  lermons  would  not  be 
more  effectual  if  attempted  in  our  pulpit.  To  fee  one  of  our 
preachers,  who  the  moment  before  was  a cool  reafoner,  a tem- 
perate fpeaker,  a humble  Chriftian,  and  an  orthodox  divine, 
break  out  into  a hidden  apoftrophe  to  the  immortal  powers,  or 
to  the  walls  of  the  church,  tends  to  force  a fmile,  rather  than  a 
tear,  from  thole  among  us  who  refledt,  that  there  is  nothing  in 
the  fubjedt,  and  fhould  be  nothing  in  the  orator,  to  warrant 
luch  wanderings  of  fancy  or  vehemence  of  emotion.  If  he  be 
careful  to  cultivate  a pare  ftyle,  and  a grave  and  graceful  utter- 
ance, a Britilh  clergyman,  who  fpeaks  from  convidtion  the 
plain  unaffedted  words  of  truth  and  fobernefs,  of  benevolence 
and  piety,  will,  it  is  believed,  convey  more  pathetic,  as  well  as 
more  permanent,  impreflions  to  the  heart,  and  be  more  ufeful  as 
a Chriftian  teacher,  than  if  he  were  to  put  in  pradtice  all  the 
attitudes  of  Rofcius,  and  all  the  tropes  and  figures  of  Cicero. 

But  where  the  language  of  pallion  and  enthufiafm  is  permitted 
to  dilplay  itfelf,  whatever  raifes  any  ftrong  emotion,  whether  it 
be  animated  or  inanimate,  abfent  or  prefent,  fenfible  or  intel- 
ledtual,  may  give  rife  to  the  apoftrophe.  A man  in  a diftant 
country,  fpeaking  of  the  place  of  his  birth,  might  naturally 
exclaim,  “ O my  dear  native  land,  (hall  I never  fee  thee  more  \” 
Or,  when  fome  great  misfortune  befals  him,  “ Happy  are  ye, 
O my  parents,  that  ye  are  not  alive  to  fee  this  !”  We  have  a 
beautiful  apoftrophe  in'  the  third  book  of  the  -fEneid,  where 
/Eneas,  who  is  telling  his  ftory  to  Dido,  happening  to  mention 
the  death  of  his  father,  makes  a fudden  addrefs  to  him  as  fol- 
lows : 

■ ■ hie,  pelagi  tot  tempeftatibus  adtus, 

Heu,  genitorem,  omnis  curse  cafufque  levamen, 

Amittq  Anchifen  : — hie  me,  pater  optime,  fefium 
Deferis,  heu,  tantis  nequicquam  erepte  periclis  ! 

This  apoftrophe  has  a pleafing  effedt.  It  feems  to  intimate, 
that  the  love  which  the  hero  bore  his  father  was  fo  great,  that 
when  he  mentioned  him  he  forgot  every  thing  elfe;  and,  with- 
out minding  his  company,  one  of  whom  was  a queen,  fuddenly 
addrefted  himfelf  to  that  which,  though  prefent  only  in  idea, 
was  ftill  a principal  objedt  of  his  affedtion.  An  emotion  fo 
warm  and  fo  reafonable  cannot  fail  to  command  the  fympathy 

of  the  reader. When  Michael,  iii  the  eleventh  book  of  Pa- 

radife  Loft,  announces  to  Adam  and  Eve  the  necelfity  of  their 
immediate  departure  from  the  garden  of  Eden,  the  poet’s  art 
in  preferving  the  decorum  of  the  two  charadters  is  very  re- 
markable. Pierced  to  the  heart  at  the  thought  of  leaving  that 
happy  place,  Eve,  in  all  the  violence  of  ungovernable  forrow, 
breaks  forth  into  a pathetic  apoftrophe  to  Paradife,  to  the 
flowers  file  had  reared,  and  to  the  nuptial  bower  file  had  adorned. 
Adam  makes  no  addrefs  to  the  walks,  the  trees,  or  the  flowers 
of  the  garden,  the  lofs  whereof  did  not  fo  much  afflidt  him  ; 
but,  in  his  reply  to  the  Archangel,  exprefles  without  a figure  his 
regret  for  being  banifhed  from  a place  where  he  had  been  fo  oft 
honoured  with  a fenfible  manifeftation  of  the  divine  prefence. 
The  ufe  of  the  apoftrophe  in  the  one  cafe,  and  the  omiflion  of  it 
in  the  other,  not  only  gives  a beautiful  variety  to  the  ftyle,  but 
alfo  marks  that  fuperior  elevation  and  compofure  of  mind,  by 
which  the  poet  had  all  along  diftinguiftied  the  charadter  of 
Adam. — One  of  the  fineft  applications  of  this  figure  that  is 
anywhere  to  be  feen  is  in  the  fourth  book  of  the  fame  poem  ; 
where  the  author,  catching  by  fympathy  the  devotion  of  ourfirft 
parents,  fuddenly  drops  his  narrative,  and  joins  his  voice  to 
theirs  in  adoring  the  Father  of  the  univerfe. 

Thus  at  their  ftiady  lodge  arriv’d,  both  flood, 

Both  turn’d,  and  under  open  (ley  ador’d 

The  God  that  made  both  fky, air,  earth,  and  heav’n, 

Which  they  beheld,  the  moon’s  refplemlent  globe. 
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And  (tarry  pole  Thou  alfo  rnad’ft  the  night. 

Maker  omnipotent!  and  thou  the  day, 

"W  hich  we  in  our  appointed  work  employ’d 
Have  finifh’d. — 

Milton  took  the  hint  of  this  fine  contrivance  from  a well- 
known  palfage  of  Virgil  : 

Hie  juvenum  chorus,  ille  fenum  ; qui  carmine  laudes 

Herculeas  et  fadta  ferant ; 

ut  duros  mille  labores 

Rege  fub  Euryftheo,  fatis  Junonis  iniquae, 

Pertulerit  : — Tu  nubigenas,  invidte,  bimembres, 

Hylaeum  Pholoumque,  manu  ; tu  Crefia  madtas 
Prodigia. 

The  beauty  arifing  from  diverfified  compofition  is  the  fame  in 
both,  and  very  great  in  each.  But  every  reader  muft/W,  that 
the  figure  is  incomparably  more  affedting  to  the  mind  in  the 
imitation  than  in  the  original.  So  true  it  is,  that  the  mod  ra- 
tional emotions  raife  the  mod  intenfe  fellow-feeling  ; and  that 
the  apoftrophe  is  then  the  moft  emphatical,  when  it  difplays 
thofe  workings  of  human  affedtion  which  are  at  once  ardent 
and  well-founded. 

To  conclude  this  head  : Tropes  and  figures,  particularly  the 
metaphor,  fimilitude,  and  allegory,  are  further  ufeful  in  beauti- 
fying language,  by  fuggefting,  together  with  the  thoughts  eflen- 
tial  to  the  fubjedt,  an  endlefs  variety  of  agreeable  images,  for 
which  there  would  be  no  place,  if  writers  were  always  to  con- 
fine themfelves  to  the  proper  names  of  things.  And  this  beauty 
and  variety,  judicioufiy  applied,  is  fo  far  from  diftradting,  that 
it  tends  rather  to  fix,  the  attention,  and  captivate  the  heart  of 
the  readers,  by  giving  light,  and  life,  and  pathos,  to  the 
whole  compofition. 

II.  That  tropes  and  figures  are  more  neceflary  to  poetry, 
than  to  any  other  mode  of  writing,  was  the  fecond  point  pro- 
pofed  to  be  illuftrated  in  this  fedtion. 

Language,  as"  already  obferved,  is  then  natural,  when  it  is 
fuitable  to  the  fuppofed  condition  of  the  fpeaker.  Figurative 
language  is  peculiarly  fuitable  to  the  fuppofed  condition  of  the 
poet  ; becaufe  figures  are  fuggefted  by  the  fancy ; and  the  fancy 
of  him  who  compofes  poetry  is  more  employed  than  thht  of 
any  other  author.  Of  all  hiftorical,  philosophical,  and  theo- 
logical refearches,  the  objedt  is  real  truth,  which  is  fixed  and 
permanent.  The  aim  of  rhetorical  declamation  (according  to 
Cicero)  is  apparent  truth;  which,  being  lefs  determinate,  leaves 
the  fancy  of  the  fpeaker  more  free,  gives  greater  fcope  to  the 
inventive  powers,  and  lupplies  the  materials  of  a more  figura- 
tive phrafeology.  But  the  poet  is  fubjedt  to  no  reftraints  but 
thofe  of  verifimilitude,  which  is  ftill  lefs  determinate  than  rheto- 
rical truth.  He  leeks  not  to  convince  the  judgment  of  his 
reader  by  arguments  of  either  real  or  apparent  cogency ; he 
means  only  to  pleafe  and  intereft  him,  by  an  appeal  to  his  fen- 
fibility  and  imagination.  His  own  imagination  is  therefore 
continually  at  work,  ranging  through  the  whole  of  real  and 
probable  exiftence,  “ glancing  from  heaven  to  earth,  from  earth 
to  heaven,”  in  queft  of  images  and  ideas  fuited  to  the  emotions 
he  himfelf  feels,  and  to  the  fympathies  he  would  communicate 
to  others.  And,  confequently,  figures  of  fpeech,  the  offspring 
of  excurfive  fancy,  mull  (if  he  fpeak  according  to  what  he  is 
fuppofed  to  think  and  feel,  that  is,  according  to  his  fuppofed 
condition)  tindture  the  language  of  the  poet  more  than  that  of 
any  other  compofer.  So  that,  if  figurative  didlion  be  Unna- 
tural in  geometry,  becaufe  all  wanderings  of  fancy  are  unfuit- 
able,  and  even  impoflible,  to  the  geometrician,  while  intent 
upon  his  argument ; it  is,  upon  the  fame  principle,  perfedtly 
natural,  and  even  unavoidable,  in  poetry ; becaufe  the  more  a 
poet  attends  to  his  fubjedt,  and  the  better  qualified  he  is  to  do 
it  juftice,  the  more  adtive  will  his  imagination  be,  and  the  more 
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diverged  the  ideas  that  prefent  themfclves  to  his  mind. 

Befides,  the  true  poet  addrelles  himfelf  to  the  paflions  and  fym- 

thies  of  mankind  ; which,  till  his  own  be  railed,  he  cannot 
hope  to  do  with  fuccefs.  And  it  is  the  nature  of  many  paf- 
jions,  though  not  of  all,  to  increafe  the  a£tivity  of  imagination  : 
and  an  active  imagination  naturally  vents  itfelf  in  figurative 
language ; nay,  unlefs  reftrained  by  a correct  tafte,  has  a ten- 
dency to  exceed  in  it;  of  which  bitliop  Taylor  and  lord  Veru- 
Iam,  two  geniufes  different  in  kind,  but  of  the  higheft  order, 
are  memorable  examples. 

We  faid,  that  “ the  poet  feeks  not  to  convince  the  judgment 
of  his  reader  by  arguments  of  either  real  or  apparent  cogency.” 

We  do  not  mean,  that  in  poetry  argument  has  no  place. 

The  moft  legitimate  reafoning,  the  founded  philofophy,  and 
narratives  purely  hiftorical,  may  appear  in  a poem,  and  con- 
tribute greatly  to  the  honour  of  the  author,  and  to  the  import- 
ance of  his  work.  All  this  we  have  in  Paradife  Loft.  We 
mean,  that  what  diftinguilhes  pure  poetry  from  other  writing 
is  its  aptitude,  not  to  fway  the  judgment  by  reafoning,  but  to 
pleafe  the  fancy,  and  move  the  paflions,  by  a lively  imitation  of 
nature.  Nor  would  we  exclude  poetical  embellifhment  from 
hiftory,  or  even  from  philofophy.  Plato’s  Dialogues  and  the 
Moral  Eflays  of  Addifon  and  Johnfon  abound  in  poetic  ima- 
gery ; and  Livy  and  Tacitus  often  amufe  their  readers  with  po- 
etical defcription.  In  like  manner,  though  geometry  and  phyftcs 
be  different  feiences  ; though  abftradl  ideas  be  the  fubjeft,  and 
pure  demonftration  or  intuition  the  evidence,  of  the  former ; 
and  though  the  material  univerfe,  and  the  informations  of  fenfe, 
be  the  fubjefit  and  the  evidence  of  the  latter ; yet  have  thefe 
feiences  been  united  by  the  beft  philofophers,  and  very  happy 
effefits  refulted  from  the  union."-  In  one  and  the  fame  work, 
poetry,  hiftory,  philofophy,  and  oratory,  may  doubtlefs  be 
blended  ; nay,  thefe  arts  have  all  been  actually  blended  in  one 
and  the  fame  work,  not  by  Milton  only,  but  alfo  by  Homer, 
Virgil,  Lucan,  and  Shakefpeare.  Yet  ftill  thefe  arts  are  dif- 
ferent; different  in  their  ends  and  principles,  and  in  the  facul- 
ties of  the  mind  to  which  they  are  refpedlively  addrefied  : and 
it  is  eafy  to  perceive  when  a writer  employs  one  and  when 
another. 

§ 2.  Of  the  Sound  of  Poetical  Language. 

As  the  ear,  like  every  other  perceptive  faculty,  is  capable  of 
gratification,  regard  is  to  be  had  to  the  found  of  word*,  even  in 
prole.  But  to  the  harmony  of  language,  it  behoves  the  poet, 
more  than  any  other  writer,  to  attend  ; as  it  is  more  efpecially 
his  concern  to  render  his  work  pleafurable.  In  faft,  we  find 
that  no  poet  was  ever  popular  who  did  not  poflefs  the  art  of  har- 
monious compofition. 

What  belongs  to  the  fubjett  of  Poetical  Harmony  may  be 
referred  to  one  or  other  of  thefe  heads,  Sweetnefs , Meafure , and 
Imitation. 

1.  In  order  to  give  fweeinef  to  language,  either  in  verfe  or 
profe,  all  words  of  harlh  found,  difficult  pronunciation,  or  un- 
wieldy magnitude,  are  to  be  avoided  as  much  as  poffible,  un- 
lefs when  they  have  in  the  found  fomething  peculiarly  em- 
phatical  ; and  words  are  to  be  fo  placed  in  refpett  of  one  an- 
other, as  that  difeordant  combinations  may  not  refult  from 
their  union.  But  in  poetry  this  is  more  neceflary  than  in 
profe;  poetical  language  being  underftood  to  be  an  imitation 
of  natural  language  improved  to  that  pcrfe&ion  which  is  con- 
fident with  probability.  To  poetry,  therefore,  a greater  lati- 
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tude  mud  be  allowed  than  to  profe,  In  expreffing,  by  tropes 
and  figures  of  pleating  found,  thofe  ideas  whereof  the  proper 
names  are  in  any  refpe£t  offenfive,  either  to  the  ear  or  to  the 
fancy. 

II.  How  far  verfification  or  regular  meafure  may  be  efiential 
to  this  art,  has  been  difputed  by  critical  writers  ; fome  holding 
it  to  be  indifpenfably  neceflary,  and  fomc  not  neceflary  at  all. 

The  fa6t  feems  to  be,  as  already  hinted,  that  to  poetry  verfe 
is  not  efiential.  In  a profe  work,  we  may  have  the  fable,  the 
arrangement,  and  a great  deal  of  the  pathos  and  language,  of 
poetry  ; and  fuch  a work  is  certainly  a poem,  though  perhaps 
not  a perfedl  one.  For  how  abfurd  would  it  be  to  fay,  that  by 
changing  the  pofition  only  of  a word  or  two  in  each  line,  one 
might  diveft  Homer’s  Iliad  of  the  poetical  charafter  ! At  this 
rate,  the  arts  of  poetry  and  verfification  would  be  the  fame  \ 
and  the  rules  in  Defpauter’s  Grammar,  and  the  moral  diftichs 
afevibed  to  Cato,  would  be  as  real  poetry  as  any  part  of  Virgil. 
In  fa£I,  fome  very  ancient  poems,  when  tranflated  into  a mo- 
dern tongue,  are  far  lefs  poetical  in  verfe  than  in  profe ; the 
alterations  neceflary  to  adapt  them  to  our  numbers  being  de- 
trimental to  their  fublime  fimplicity ; of  which  any  perfon  of 
tafte  will  be  fenfible,  who  compares  our  common  profe-verfion 
of  Job,  the  Pfalms,  and  the  Song  of  Solomon,  with  the  beft 
metrical  paraphrafe  of  thofe  books  that  has  yet  appeared.  Nay, 
in  many  cafes,  Comedy  will  be  more  poetical,  becaufe  more 
pleafing  and  natural,  in  profe  than  in  verfe.  By  verfifying 
Tom  Jones,  and  The  Merry  Wives  of  Windfor,  we  ffiould 
fpoil  the  two  fineft  comic  poems,  the  one  epic,  the  other  dra- 
matical, now  in  the  world. 

But,  fecondly,  though  verfe  be  not  efiential  to  poetry,  it 
is  neceflary  to  the  perfection  of  all  poetry  that  admits  of  it. 
Verfe  is  to  poetry  what  colours  are  to  painting  *.  A painter 
might  difplay  great  genius,  and  draw  mafterly  figures,  with 
chalk  or  ink  ; but  if  he  intend  a perfect  picture,  he  mult  em- 
ploy in  his  work  as  many  colours  as  are  feen  in  the  objeCt  he 
imitates.  Or,  to  adopt  a beautiful  comparifon  of  Demofthenes, 
quoted  by  A-riftotle,  “ Verfification -is  to  poetry  what  bloom 
is  to  the  human  countenance.”  A good  face  is  agreeable 
when  the  bloom  is  gone,  and  good  poetry  may  pleafe  without 
verfification  ; harmonious  numbers  may  fet  off  an  indifferent 
poem,  and  a fine  bloom  indifferent  features';  but,  without 
verfe,  poetry  is  incomplete;  and  beauty  is  not  perfeft,  unlefs 
to  fweetnefs’  and  regularity  of  feature  there  be  fuperadded, 
(r  The  lloom  of  young  clef  re,  and  purple  light  of  love  P If  num- 
bers are  neceflary  to  the  perfection  of  the  higher  poetry,  they 
are  no  lefs  fo  to  that  of  the  lower  kinds,  to  Pafforal,  Song,  and 
Satire,  which  have  little  befides  the  language  and  verfification, 
to  diftinguifh  them  from  profe  ; and  which  fome  ancient  au- 
thors are  unwilling  to  admit  to  the  rank  of  poems  ; though  it 
feems  too  nice  a fcruple,  both  becaufe  fuch  writings  are  com- 
monly termed  poetical ; and  alfo  becaufe  there  is,  even  in  them, 
fomething  that  may  not  improperly  be  confidered  as  an  imita- 
tion of  nature. 

That  the  rhythm  and  meafures  of  verfe  are  naturally  agree- 
able, and  therefore  that  by  thefe  poetry  may  be  made  more 
pleafing  than  it  would  be  without  them,  is  evident  from  this, 
that  children  and  illiterate  people,  whofe  admiration  we  cannot 
fuppofe  to  be  the  effeCI  of  habit  or  prejudice,  are  exceedingly 
delighted  with  them.  In  many  proverbial  layings,  where  there 
is  neither  rhime  nor  alliteration,  rhythm  is  obvioufly  lludkd. 
Nay,  the  ufe  of  rhythm  in  poetry  is  univerfal ; whereas  alli- 


* Horace  feems  to  hint  at  the  fame  comparifon,  when,  after  fpecifying  the  feveral  forts  of  verfe  fuitable  to  Epic,  Elegiac, 
Lyric,  and  Dramatic  Poetry,  he  adds, 

Dcfcriptas  fervare  vices,  operumque  colores. 

Cur  ego,  fi  nequeo  igtioroque,  Poeta  falutor  ? 


S 


Art.  Poet.  ver.  8. 


P O E T R Y. 


316 

teration  and  rhime,  though  relived  by  fome  nations,  are  not 
much  fought  after  by  others.  And  we  need  not  be  at  a lofs 
to  account  tor  the  agrceablenefs  of  proportion  and  order,  if  we 
refledt  that  they  fuggetl  the  agreeable  ideas  of  contrivance  and 
flcill,  at  the  fame  time  that  they  render  the  connection  of  things 
obvious  to  the  underftanding,  and  imprint  it  deeply  on  the 
memory.  Verfe,  by  promoting  diftindl  and  eafy  remembrance, 
conveys  ideas  to  the  mind  with  energy,  and  enlivens  every 
emotion  the  poet  intends  to  raife  in  the  reader  or  hearer.  Bo- 
lides, when  we  attend  to  verfes,  after  hearing  one  or  two  we 
become  acquainted  with  the  meafure,  which  therefore  we  al- 
ways look  for  in  the  fequel.  This  perpetual  interchange  of 
hope  and  gratification  is  a fource  of  delight  ; and  to  this  in 
part  is  owing  the  pleaftire  we  take  in.  the  rhimes  of  modern 
poetry.  And  hence  we  fee,  that  though  an  incorrect  rhime  or 
untuneable  verfe  be  in  itfelf,  and  compared  with  an  important 
fentiment,  a very  trifling  matter;  yet  it  is  no  trifle  in  regard 
to  its  effe&s  on  the  hearer,  becaufe  it  brings  difappointment, 
and  fo  gives  a temporary  fhock  to  the  mind,  aitd  interrupts 
the  current  of  the  affedlions  ; and  becaufe  it  fuggells  the 
difagreeable  ideas  of  negligence  or  want  of  {kill  on  the  part  of 
the  author.  And  therefore,  as  the  public  ear  becomes  more 
delicate,  the  negligence  will  be  more  glaring,  and  the  difap- 
pointment more  inteniely  felt ; and  correClnefs  of  rhime  and 
of  meafure  will  of  courfe  be  the  more  indifpenfable.  In  our 
tongue,  rhime  is  more  neceflary  to  Lyric  than  to  Heroic  poe- 
try. The  reafon  feeins  to  be,  that  in  the  latter  the  ear  can  of 
Itfelf  perceive  the  boundary  of  the  meafure,  becaufe  the  lines 
are  all  of  equal  length  nearly,  and  every  good  reader  makes  a 
lliort  paufe  at  the  end  of  each  ; whereas,  in  the  former,  the 
lines  vary  in  length ; and  therefore  the  rhime  is  requifite  to 
make  the  meafure  and  rhythm  fufficiently  perceptible.  Cuf- 
tom  too  may  have  fome  influence.  Englifh  Odes  without 
rhime  are  uncommon  ; and  therefore  have  fomething  aukward 
about  them,  or  fomething  at  leaft  to  which  the  public  car  is 
not  yet  thoroughly  reconciled.  Indeed,  when  the  drama  is 
excepted,  we  do  not  think  that  rhime  can  he  fafely  fpared  from 
Englifh  poetry  of  any  kind,  but  when  the  fubjeft  is  able  to 
fupport  itfelf.  “ He  that  thinks  himfelf  capable  of  aftonifhing 
(fays  Johnfon)  may  write  blank  verfe  ; but  thofe  that  hope 
only  to  pleafe  roufl  condefcend  to  rhime.” 

Rhime,  however,  is  of  lefs  importance  by  far  than  rhythm, 
which  in  poetry  as  well  as  in  mufic  is  the  fource  of  much  plea- 
fmg  variety  ; of  variety  tempered  with  uniformity,  and  regu- 
lated by  art;  inlomuch  that,  notwithflanding  the  likenefs  of 
one  hexameter  verfe  to  another,  it  is  not  common,  either  in 
Virgil  or  in  Homer,  to  meet  with  two  contiguous  hexameters 
whofe  rhythm  is  exactly  the  fame.  And  though  all  Englifh 
heroic  verfes  confift  of  five  feet,  among  which  the  iambic  pre- 
dominates ; yet  this  meafure,  in  refpedl  of  rhythm  alone,  is 
fufceptible  of  more  than  30  varieties.  And  let  it  be  remarked 
further,  that  different  kinds  of  verfe,  by  being  adapted  to  dif- 
ferent fubjefts  and  modes  of  writing,  give  variety  to  the  poetic 
language,  and  multiply  the  charms  of  this  pleafing  art. 

What  has  formerly  been  fhown  to-be  true  in  regard  to  ftyle, 
will  alfo  in  many  cafes  hold  true  of  verfification,  “ that  it  is 
then  natural,  when  it  is  adapted  to  the  fuppofed  condition  of  the 
fpeaker.” — In  the  epopee,  the  poet  affumes  the  charadler  of 
calm  infpiration  ; an'd  therefore  his  language  muft  be  elevated, 
and  his  numbers  majeftic  and  uniform.  A peafant  fpeaking 
in  heroic  or  hexameter  verfe  is  no  improbability  here  ; becaufe 
his  words  are  fuppofed  to  be  tranfmitted  by  one  who  will  of  his 
own  accord  give  them  every  ornament  neceffary  to  reduce  them 
into  dignified  meafure  ; as  an  eloquent  man,  in  a folemn  af- 
fembly,  recapitulating  the  fpeech  of  a clown,  would  naturally 
exprefs  it  in  pure  and  perlpicuous  language.  The  uniform  he- 
roic meafure  will  fuit  any  fubjedl  of  dignity,  whether  narrative 


or  didaftic,  that  admits  or  requires  uniformity  of  ftyle.  In 
tiagedy,  where  the  imitation  of  real  life  is  more  perfect  than  in 
epic  poetry,  the  uniform  magnificence  of  epic  numbers  might 
be  improper ; becaufe  the  heroes  and  heroines  are  fuppofed  to 
lpeak  in  their  own  perlons,  and  according  to  the  immediate 
impulfe  of  paflion  and  fentiment.  Yet,  even  in  tragedy,  the 
verfification  may  be  both  harmonious  and  dignified;  becaufe 
the  characters  are  taken  chiefly  from  high  life,  and  the  events 
from  a remote  period  ; and  becaufe  the  higher  poetry  is^jer- 
m it  ted  to  imitate  nature,  not  as  it  is,  but  in  that  (late  of  per- 
fection in  which  it  might  be.  The  Greeks  and  Romans  con- 
sidered their  hexameter  as  too  artificial  for  dramatic  poetry  - 
and  therefore  in  tragedy, .and  eyen  in  comedy,  made  ufe  of  the 
iambic,  and  fome  other  meafures  that  came  near  the  cadence  of 
converlation  : we  ufe  the  iambic  both  in  the  epic  and  dramatic 
poem  ; but  for  the  molt  part  it  is,  or  ought  to  be,  much  more 
elaborate  in  the  former  than  in  the  latter.  Tn  dramatic  co- 
medy, where  the  Ynanners  and  concerns  of  familiar  life  are  ex- 
hibited, verfe  would  feem  to  be  unnatural,  except  it  be  fo  like 
the  found  of  common  dilcourie  as  to  hardly  diftinguifliable  from 
it.  Cuftom,  however,  may  in  fome  countries  determine  other- 
wife ; and  againft  cultom,  in  thefe  matters,  it  is  vain  to  argue. 
The  profelfed  enthufiafm  of  the  dithyrambic  poet  renders  wild- 
nefs,  variety,  and  a fonorous  harmony  of  numbers,  peculiarly 
fui table  to  his  odes.  The  love-fonnet,  and  Anacreontic  long, 
will  be  lefs  various,  more  regular,  and  of  a lofter  harmony  ; be- 
caufe the  Hate  of  mind  expreifed  in  it  has  more  compofure. 
Philofophy  can  fcarce  go  further  in  this  inveftigation,  without 
deviating  into  whim  and  hypothefis.  The  particular  forts  of 
verfe  to  be  adopted  in  the  lower  fpecies  of  poetry  are  deter- 
mined by  fafhion  chiefly,  and  the  pradlice  of  approved  authors. 

III.  'Bhe  origin  and  principles  of  imitative  harmony,  or  of 
that  artifice  by  which  the  found  is  made,  as  Pope  fays,  “ an 
echo  to  the  fenfe,”  may  be  explained  in  the  followingmanner. 

It  is  pleafing  to  obferve  the  uniformity  of  nature  in  all  her 
operations.  Between  moral  and  material  beauty  and  harmony, 
between  moral  and  material  deformity  and  diflfonance,  there  ob- 
tains a very  ftriking  analogy.  The  vifible  and  audible  expref- 
fions  of  almofl  every  virtuous  emotion  are  agreeable  to  the  eye- 
and  the  ear,  and  thofe  of  almoft  every  criminal  paflion  difa- 
greeable. The  looks,  the  attitudes,  and  the  vocal  founds, 
natural  to  benevolence,  to  gratitude,  to  compafiion,  to  piety, 
aie  in  themfelves  graceful  and  pleafing  ; while  anger,  difeon- 
tent,  defpair,  and  cruelty,  bring  difeord  to  the  voice,  defor- 
mity to  the  features,  and  diftortion  to  the  limbs.  That  flow- 
ing curve,  which  painters  know  to  be  eflential  to  the  beauty  of 
animal  fliape,  gives  place  to  a multiplicity  of  right  lines  and 
(harp  angles  in  the  countenance  and  gefture  of  him  who  knits- 
his  brows,  ftretches  his  noflrils,  grinds  his  teeth,  and  clenches 
his  fift  ; whereas  devotion,  magnanimity,  benevolence,  con-' 
tentment,  and  good  humour,  foften  the  attitude,  and  give  a- 
more  graceful  fvvell  to  the  outline  of  every  feature.  Certain 
vocal  tones  accompany  certain  mental  emotions.  The  voice  of 
forrow  is  feeble  and  broken,  that  of  defpair  boifterous  and 
incoherent ; joy  affumes  a fweet  and  fprightly  note,  fear  a 
weak  and  tremulous  cadence ; the  tones  of  love  and  benevo- 
lence are  mufical  and  uniform,  thofe  of  rage  loud  and  diffo- 
nant  ; the  voice  of  the  fedate  reafoner  is  equable  and  grave, 
but  not  unpleafant  ; and  he  who  declaims  with  energy  em- 
ploys many  varieties  of  modulation  fuited  to  the  various  emo- 
tions that  predominate  in  his  difeourfe. 

But  it  is  not  in  the  language  of  paflion  only  that  the  human 
voice  varies  its  tone,  or  the  human  face  its  features.  Every 
ftriking  fentiment,  and  every  interefting  idea,  has  an  effedt 
upon  it.  One  would  efteem  that  perfon  no  adept  in  narrative 
eloquence  who  fhould  deferibe  with  the  very  fame  accent 
fwift  and  flow  motion,  extreme  labour  and  eafy  performance. 
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irgreeable  fenfetion  and  excruciating  pain  ; who  {hould  talk  oF 
the  tumult  of  a tempettuous  ocean,  the  roar  of  thunder,  the 
devartations  of  an  earthquake,  or  an  Egyptian  pyramid  tum- 
bling into  ruins,  in  the  fame  tone  of  voice  wherewith  he  de- 
fcribes  the  murmur  of  a rill,  the  warb'ing  of  the  harp  of  yEo- 
jus,  the  twinging  of  a Cradle,  or  the  defcent  of  an  angel. 
Elevation  of  mind  gives  dignity  to  the  voice.  From  Achilles, 
Sarpedon,  and  Othello,  we  fhould  as  naturally  expert  a manly 
and  fonorous  accent  as -n  nervous  llyle  and  majeltic  attitude. 
Coxcombs  and  bullies,  while  they  sffume  airs  of  importance 
and  valour,  affedt  alfo  a dignified  articulation. 

Since  the  notes  of  natural  language  are  fo  various,  poetry, 
which  imitates  the  language  of  nature,  mult  alfo  vary  its  tones ; 
and,  in  refpect  of  found  as  well  as  of  meaning,  be  framed  after 
that  model  of  ideal  perfection  which  the  variety  and  energy  of 
the  human  articulate  voice  render  probable.  This  is  the  more 
cafily  accompl filled,  becaufe  in  every  language  there  is  between 
the  found  and  fenfe  of  certain  words  a perceptible  analogy  ; 
which,  though  not  fo  accurate  as  to  lead  a foreigner  from  the 
found  to  the  fignification,  is  yet  accurate  enough  to  (how, 
that,  in  forming  fuch  words,  regard  lias  been  had  to  the  imi- 
tative qualities  of  vocal  found.  Such,  in  Englifh,  are  the 
words  jv//,  crq/h,  crack , hfs,  roar,  murmur,  and  many  others. 

All  the  particular  laws  that  regulate  this  fort  of  imitation, 
as  far  as  they  are  founded  in  nature,  and  liable  to  the  cogni- 
zance of  philofophy,  depend  on  the  general  law  . of  llyle  above 
mentioned.  Together  with  the  other  circumllances  of  the 
fuppofed  fpeaker,  the  poet  takes  into  confideration  the  tone  of 
voice  fuitable  to  the  ideas  that  occupy  his  mind,  and  thereto 
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nd  ipts  the  found  cf  his  language,  if  it  can  be  done  confift- 
ently  with  tale  and  elegance  of  expreflioii.  But  when  this 
imitative  harmony  is  too  much  fought  after,  or  words  appear 
to  he  cbofen  for  found  rather  than  fenfe-,  the  verfe  becomes 
finical  and  ridiculous.  Such  is  Ronfard’s  affected  imitation  of 
the  long  of  the  fky-lark  : 

File  quind’ee  du  zephire 
Sublime  en  l’aii  vire  et  revirc, 

Et  y dbclique  un  joli  cris, 

Qui  rit, . gucrit,  et  tire  T ire 
T)es  efprits  mieux  que  je  n’ecris. 

> 

This  is  as  ridiculous  as  that  line  of  Ennius, 

Turn  tuba  terribili  fonitu  taratantara  dixit : 

Or  as  the  following  verfes  of  Swift  ; 

The  man  with  the  kettle-drum  enters  the  gate. 

Dub  dub  a dub  dub  : the  trumpeters  follow, 

Tantara  tantara 3 while  all  the  boys  hollow. 

Words  by  their  found  may  imitate  found';  and  quick  or  flow 
articulation  may  imitate  quick  or  flow  motion.  Hence,'  by  a 
proper  choice  and  arrangement  of  words,  the  poet  may  imitate 
Sou  ids  that  are  fweet  with  dignity-  *, — fweet  and  tender  f. — 
loud  J, — and  liarfh  $ ; — and  Motions  that  are  How,  in  c. ;nfe- 
quence  of  dignity  ||, — flow  in  confequence  of  difficulty  <jj,— 
fwift  and  noify  * *, — fevift  and  fmooth  f f . — uneven  and  ab- 
rupt quick  and  joyous  § § . An  uncxptdHd  paufe  in  the  vet  fe 
may  alio  imitate  a fudden  failure  of  {Length  |j  jj,  or  interruption  of 


* No  fooner  had  th’  Almighty  ceas’d,  than  all 
The  multitude  of  angels,  with  a fhout 
I.oud  as  from  numbers  without  number,  fweet 
As  from  bleft  voices  utt’ring  joy,  heav’n  rung 
With  jubilee,  and  loud  hofannas  fill'd 
Th’  eternal  regions. Par.  Left1,-  b.  in. 

See  alfo  the  night-ftorm  of  thunder,  lightning,  wind,  and. rain, 
in  Virg.  Georg,  lib.  i.,  ver.  328 — 334. 

f Et  longum,  formofe,  vale,  vale,  inquit,  Iola. 

Virg.  Eel.  3- 

Formofam  refor.arc  doces  Amaryllida  filvas. 

Virg.-  Eel.  1 . 

See  alfo  the  fimile  of  the  nightingale,  Geor.  lib.  iv.  verf.  511. 
And  fee  that  wonderful  couplet  deferibing  the  wailings  of  the 
awl,  iEneid  iv.  462. 

J • vibratus  ab  aethere  fulgor 

Cum  fonitu  venit,  et  ruere  omnia. vifa  repente, 
Tyrrhenufq-ue  tubse<mugire  per  aethera  clangor, 
Sufpiciunt : iterum  atqne  iterum  fragor  intonat  ingens.  . 

JEiieid.  8. 

See  alfo  the  florm  in  the  firfbbook  o!  the  iEneid,  aud  in  the  . 
fifth  of  the  Odyffey. 

§ The  hoarfe  rough  verfe  {hall  like  the  torrent  roar.  Pope. 

• On  a Hidden  open  fly, 

Witli  impetuous  recoil  and  jarring  found, 

Th’  infernal  doors*  and  on  their  hinges  grate 
Harfli  thunder. Par.  Lift,  ii.  879. 

•See  alfo  Homer’s  Iliad,  lib.  ii.  ver.  363.  and  Clarke’s  Anno- 
tation. 

||  See  an  exquifite  example  in  Gray’s  Progrefs  of  PoeTy ; 
the  co.icbifion  of  the  third  Itanza, 

Vol.  VIII. 


«[  And  when  up  ten  Ileep  Hopes  you’ve  diagg.M  your  thighs. 

Pope. 

Juft  brought:  out  this  when  fcaice  his  tongue  could  flir. 

Pope.- 

The  huge  leviathan. 

Wallowing  unwieldy,  enormous  in  their  gait, 

Tempeft  the  ocean.  Par.  Loft,  vii.  41 1. 

See  the  famous  defeription  of  Sifyphus  rolling  the  ftone, 
Odyfl.  lib.  xi.  ver.  592.  See  Quint  il.  lull.  Orat.  lib.  ix.  cap. 4. 
febb  4.  compared  with  Paradife  Loft,  book  ii.  ver.  1022. 

**  Quadrup-sdante  putrem  fonitu  quatit  ungula  campum. 

JEneitl. 

A'Jras  sifsirx  imsSovS?  rcj-XivSeto  Xxx;  avxtSrjs.  C.lpJJ  1 i. 
Seb  alfo  Virg.  iEneid.  lib.  i.  ver.  83 — S7. 

jf  See  wild  as  the  winds  o’er  the  defert  he  flies.  Pcpe. 

I lie  volat,  fimul  arva  fuga,  fitnul  sequoi  a verrens,  . Virg, 
PipJnj  r’  si TsiTx  izs?,si,  y^xXeitrj  ret',  so  sea.  Heftod. 

.rioAXct  S'  xvxy?x  r.zTzrrx  tczozvrx  rs  Soyjp ix  r'  jjaLv. 

( Horn. 

The  lafs  ftifiek’d,  ftarted  up,  and  fhriek’d  again.  Anonym. 

Let  the  merry  bells  ring  round,' 

A nd  the  joscund  rebecks  found, 

To  many  a j^Duth,  and  many  a maid, 

D racing  in  the  chequer’d  (hade.  Milt.  A'ltgrp . 

See  alfo  Gray’s  Progrefs  of  Poefyi  ftsnza  5. 

HD  Ac  velut  in  fomnis  oeulos  ubi  languida  preflit 
Nodie  quies,  ncquiequam  avidos  extendtre  cuifuj  ■ 

Velle  videmur  et  in  mediis  conatibus  aegri 
Suecidimus. JEnei.L 

See  alfo  Virg.  Georg,  lib.  iii.,  ver.  5x9,  516. 
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motion  * , or  give  vivacity  to  an  image*  or  thought,  by  fixing 
out  attention  longer  than  ufual  upon  the  word  that  precedes 
it  f. — Moreover,  when  we  deferibe  great  bulk,  it  is  natural  for 
us  to  articulate  flo\\ly,  even  in  common  difeourfe  ; and  there* 
lore  a hne  of  poetry  that  requires  a (low  pronunciation,  or 
Items  longer  than  it  fhouid  be,  may  be  ufed  with  good  efFedt 
in  deferibiug  vaftnefs  of  fize  j. — Sweet  and  fmooth  numbers 
are  moil  proper  when  the  poet  paints  agreeable  objedls  or 
gentle  energy  §,  and  hardier  founds  when  lie  fpeaks  of  what 
is  ugly,  violent,  or  difagreeable  ||.  Ttiis,  too,  is  according 
to  the  nature  of  common  language  ; for  we  generally  employ 
hardier  tones  of  voice  to  exprefs  what  we  didike,  and  more 
melodious  notes  to  deferibe  the  objedls  of  love,  complacency, 
or  admiration.  Ilardi  numbers,  however,  fhouid  not  be  fre- 
■quent  in  poetry  : for  in  this  art,  as  in  mufic,  concord  and 
melody  ought  always  to  predominate.  And  we  find,  in  fa£l, 
-that  good  poets  can  occalionally  exprefs  themfdves  fomewhat 
hardily  when  the  fubjedl  requires  it,  and  yet  preferve  the 
fweetnefs  and  majefly  of  poetical  didlion.  Further,  the  voice 
of  complaint,  pity,  love,  and  all  the  gentler  affe&iors,  is  mild 
and  mufical,  and  fhouid  therefore  be  imitated  in  mufical  num- 
bers ; while  defpair,  defiance,  revenge,  and  turbulent  emotions 
m general,  aflfume  an  abrupt  and  fonorous  cadence.  Dignity 


of  defeription  JJ,  folemn  vows  **,  and  all  fentiments  that  pro. 
ceed  from  a mind  elevated  with  great  ideas  •(••)■,  require  a corre- 
fpondent  pomp  of  language  and  verification.- — Lallly,  an  ir- 
regular or  uncommon  movement  in  the  verfe  may  fometimes  he 
of  ufe,  to  make  the  reader  conceive  an  image  in  a particular 
manner.  Virgil,  defetibing  liorfis  running  over  rocky'  heights 
at  full  fpeed,  begins  the  line  with  two  dadtyls,  to  imitate  ra. 
pidity,  and  concludes  it  with  eight  long  fyllables  : 

Saxa  per,  et  fcopulos,  et  depreffas  convalles. 

Gear.  iii.  2 ‘jG. 

which  is  a very  unufuar  meafure,.but  feems  well  adapted  to 
the  thing  exprefled,  namely,  to  the  defeent  of  the  animal  from 
the  hills  to  the  low  ground.  At  any  rate,  this  extraordinary 
change  of  the  rhythm  may  be  allowed  to  bear  fome  refem- 
blance  to  the  animal’s  change  of  motion,  as  it  would  be  felt 
by  a rider,  and  as  we  may  fuppofe  it  is  felt  by  the  animal 
itfelf. 

Other  forms  of  imitative  harmony,  and  many  other  exam- 
ples, befides  thofc  referred  to  in  the  margin,  will  readily  occur 
to  all  who  are  converfant  in  the  writings  of  the  beft  verfifiers, 
particularly  Homer,  Virgil,  Milton,  Lucretius,  Spenfer,  Drv- 
den,  Shakefpeare,  Pope,  and  Gray. 


Tart  II.  Of  the  DIFFER.ENT  SPECIES  of  POETRY,  with  their  Particular  Principles.. 


Sect.  I.  Of  Epic  and  Dramatic  Compojitions. 

§ r.  The  Epopee  and  Drama  compared. 

Tragedy  and  the  epic  differ  not  in  fubffantials  : in  both 
the  lame  ends  are  propofed,  viz.  inftruftion  and  amufe- 
ment ; and  in  both  the  fame  mean  is  employed,  viz.  imitation 
ef  human  actions.  They  differ  only  in  the  manner  of  imitating  : 
epic  poetry  employs  narration  ; tragedy  reprefents  its  fadts  as 
-paffing  in  our  fight : in  the  former,  the  poet  introduces  himfelf 
as  an  hiftorian  ; in  the  latter,  he  prefents  his  adtors,  and  never 
himfelf. 

This  difference,  regarding  form  only,  may  be  thought  flight : 

but  the  eftedfs  it  occafions  are  bv  no  means  fo  : for  what  we 

* y 


* For  this,  be  fure  to-night  thou  fhalt  have  cramps, 

Side-flitches  that  fhall  pen  thy  breath  up.  Urchins 
Shall  exercife  upon  thee. 

Profpero  to  Calyban  in  the  Tempeji. 
See  Pope’s  Iliad,  xiii.  199. 

t —How  often,  from  the  fleep 

Of  echoing  hill  or  thicket,  have  we  heard 
Ccleflial  voices,  to  the  midnight  air, 

-Sole,  or  refponfive  to  each  other’s  note, 

Singing  their  great  Creator! Par.  Loft,  b.  iv. 

And  over  them  triumphant  Death  his  dart 
Shook  ; hut  delay’d  to  ftrike. 

See  alfo  Horn.  Odyff.  1.  ix.  ver.  290. 

* Thus  flretch’d  out,  huge  in  length,  the  arch-fiend  lay. 

Par.  Loft. 

Mondr.um  horrendum,  ir.forme,  ingena,  cui  lumen  ademp- 
tum.  -JEneid.  3* 

Et  magnos  memhrorum  artus,  magna  o(Ta,  laeertofquc 
Fjcuit,  atque  ingens  media  confulic  arena. 

JEneid.  t.  42a. 

^ I lie  gelid  i fontes,  hie  mollia  prata,  Lycori, 

Hie  nemus,  hie  ipfo  tecum  confumerer  aevo. 

Virg.  Eil.  to. 


fee  makes  a deeper  impretfion  than  what  we  learn  from  others. 
A narrative  poem  is  a ftory  told  by  another  ; fadts  and  incidents 
paffing  upon  the  1’tage,  come  under  our  own  obfervation  ; and 
are  befide  much  enlivened  by  adlion  and  geflure,  expreffive  of 
many  fentiments  beyond  the  reach  of  language.  A dramatic 
composition  has  another  property,  independent  altogether  of 
adlion  ; which,  is,  that  it  makes  a deeper  impreffion  than  nar- 
ration : in  the  former,  perfons  exprefs  their  own  fentiments  \ in 
the  latter,  fentiments  are  related  at  iecond-hand.  For  that 
reafon,  Ariffotle,  the  father  of  critics,  lays  it  down  as  a rule. 
That  in  an  epic  poem  the  author  ought  to  take  every  oppor- 
tunity of  introducing  his  adlors,  and  of  confining  the  narrative 
part  within  the  narrowed  bounds.  Homer  underftood  perfectly 


The  dumb  fhall  fing..;  the  lame  his  crutch  forego, 

And  leap,  exulting,  like  the  bounding  roe. 

Pope  s Trlcjfiah. 

See  Milton’s  defeription  of  the  evening,  Par.  Loft,  book  ivt. 
ver.  598 — 609. 

Ye  gentle  gales,  beneath  my  body  blow. 

And  foftly  lay  me  on  the  waves  below.  Pope's  Sappho. 

J Stridenti  flipula  miferum  difperdere  carmen. 

Virg.  Ed.  3. 

Iumn  ego  Sardois  videar  tibi  amarior  herbis, 

■Horridior  rufeo,  projedla  vilior  alga.  E trg.  Ed.  7. 

Neu  patriae  validas  in  vifeera  vertite  vires.  Virg.  JEneid.  6 . 

See  alfo  Milton’s  defeription  of  the  Lazar- houfe  in  'Paradife 
Loft,  b.  xi.  v.  477 — 492. 

•jj  See  Virg.  Georg.  1.  328.  and  Homer,  Virgil,  and  Milton, 
paftim.  See  alfo  Dryden’6  Alexander’s  Fealt,  and  Gray’s 
Odes. 

**  See  Virg.  fEneid.  iv.  24. 

4 1 Examples  are  frequent  in  the  great  authors.  See  Othel- 
lo’s exclamation : 

. O now  for  ever 

Farewell  the  tranquil  mind!  See.  Ad  3.  ft.  3. 
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the  advantage  of  this  method  ; and  his  poems  are  both  of  them 
in  a great  meafure  dramatic.  Lucan  runs  to  the  oppofite  ex- 
treme  : and  is  guilty  of  a dill,  greater  fault,  in  Huffing  his  Vbar- 
fijja  w|th  cold  and  languid  reflections,  the  merit  of  which  he 
atfumes  to  himfelf,  and  deigns  not  to  fhare  with  his  aCtors.  No- 
thin** can  he  more  injudiciouily  timed,  than  a chain  of  Inch  re- 
flations, which  fufpend  the  battle  of  Pharfalia  after  the  leaders 
had  made  their  lpeeches,  and  the  two  armies  are  ready  to  en- 
g age. 

Ariftotle,  from  the  nature  of  the  fable,  divides  tragedy  into 
fimple  and  complex  ; but  it  is  of  greater  moment,  with  re- 
fpeift  to  dramatic  as  well  as  epic  poetry,  to  found  a diflinCtion 
upon  the  different  ends  attained  by  fuch  compofitions.  A poem, 
whether  dramatic  or  epic,  that  has  nothing  in  view  but  to  move 
the  paffions  and  to  exhibit  pi6ture6  of  virtue  and  vice,  may  be 
-dillinguiffied  by  the  name  of  pathetic  : but  where  a (lory  is  pur- 
pofely  contrived  to  illuftrate  fome  moral  truth,  by  {bowing  that 
diforderly  paffions  naturally  lead  to  external  misfortunes,  fuch 
compofition  may  be  denominated  moral.  Befide  making  a 
deeper  impreffion  than  can  be  done  by  cool  reafoning,  a moral 
poem  does  not  fall  ffiort  of  reafoning  in  affording  convifition: 
the  natural  connexion  of  vice  with  mifcry,  and  of  virtue  with 
happinefs,  may  be  illuffrated  by  ftating  a fafit  as  well  as  by  urg- 
ing an  argument.  Let  us  ailume,  for  example,  the  following 
moral  truths:  That  difcord  among  the  chiefs  renders  ineffec- 
tual all  common  meafures  ; and  that  the  confequences  of  a 
{lightly-founded  quarrel,  foftered  by  pride  and  arrogance,  arc 
not  lei’s  fatal  than  thofe  of  the  groff’eff  injury  : thefe  truths  may 
be  inculcated  by  the  quarrel  between  Agamemnon  and  Achil- 
les at  the  fiegeof  Troy.  If  fafts  or  circumftances  he  wanting, 
fuch  as  tend  to  roufe  the  turbulent  paffions,  they  mull:  "be  in- 
vented ; but  no  accidental  jior  unaccountable  event  ought  to  be 
-admitted  ; for  the  necefl'aTy  or  probable  connection  between 
vice  and  mifery  is  not  learned  from  any  events  but  what  are 
naturally  occafioned  by  the  characters  and  paffions  of  the  per- 
sons'reprefented,  acting  in  fuch  circumffanees.  A real  event, 
of  which  we  fee  not  the  caul'e,  may  afford  a leffbn,  upon  the 
.prefumption  that  what  hath  happened  may  again  happen  : 
fiut  this  cannot  be  inferred  from  a ffory  that  is  known  to  be  a 
fiction. 

Many  are  the  goodefteCtsof  fuch  compofitions.  Apatheticcom- 
pofition,  whether  epic  or  dramatic,  tends  to  a habit  of  virtue,  by 
exciting  ustodo  what  is  right,  and  reffraining  us  from  what  is 
wrong.  Its  frequent  pictures  of  human  woes  produce,  befide,  two 
effects  extremely  falutary  : they  improveour  fympathy,  and  fortify 
us  to  bear  o«r  own  misfortunes.  A moral  compofition  muff  obvi- 
uufly  produce  the  fame  good  eff’eCts,  becaufe  by  being  moral  it 
ceafeth  not  to  be  pathetic  : it  enjoys  betides  an  excellence  pecu- 
liar to  itfelf  ; for  it  not  only  improves  the  heart,  as  above  men- 
tioned, but  inflrufls  the  head  by  the  moral  it  contains.  Jt 
feems  impoflible  to  imagine  any  entertainment  more  fuited  to  a 
rational  being,  than  a work  thus  happily  illultrating  fome 
moral  truth  ; where  a number  of  perfons  of  different  characters 
are  engaged  in  an  important  aCtion,  I'ome  retarding,  others  pro- 
moting, the  great  catafffophc ; and  where  there  is  dignity  of  ffyle 
as  well  as  of  matter.  A work  of  this  kind  has  our  fympathy  at 
command,  and  can  put  in  motion  the  whole  train  of  the  focial 
affections  : our  curioffty  in  fome  feenes  is  excited,  in  others 
gratified  ; and  our  delight  is  confummated  at  the  clofc,  upon 
finding,  from  the  characters  and  filiations exhibited  at  the  com- 
mencement, that  every  incident  down  to  the  final  cataffrophe 
is  natural,  and  that  the  whole  in  conjunction  make  a regular 
chain  of  caufes  and  effeCts. 

Conlideting  that  an  epic  and  a dramatic  poem  are  the  fame 
in  fubffanct,  and  have  Lhe  fame  aim  or  end,  one  will  readily 
imagine,  that  fubjeCts  proper  for  the  one  muff  he  equallv  pro- 
per lot  the  o'Jter,  lint  epnfideritig  their  difiucuce  as  to  form, 
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there  will  be  found  reafonto  correct  that  cnnjcCVare,  at  leaft  1)1 
fome  degree.  Many  fubjeCts  may  indeed  be  treated  with  equal 
advantage  in  either  form  : but  the  fubje&s  are  Hill  more  nume- 
rous for  which  they  are  not  equally  qualified  ; and  there  arc 
fubjeCts  proper  for  the  one  arid  not  at  all  for  the  other.  To  give 
fome  flight  notion  of  the  difference,  as  there  is  no  room  here 
for  enlarging  upon  every  article,  we  obferve,  that  dialogue  is 
better  qualified  for  exprefiing  fentiments,  and  narrative  for  dif- 
playing  fa'Cts.  Heroifm,  tiTagnanimity,  undaunted  coyragr, 
and  other  elevated  virtues,  figure  bell  in  aCliou  ; tender  paf- 
fions, and  the  whole  tribe  of  fympathetic  affections,  figure  belt 
in  fentiment.  It  clearly  follows,  that  tender  paffions  are  more 
peculiarly  the  province  of  tragedy,  grand  and  heroic  aftions  of 
epic  poetry. 

“ The  epic  poem  (fays  Blair  in  his  Lectures)  is  univerfilly 
allowed  to  be,  of  all  poetical  works,  the  moll  dignified,  aud, 
at  the  fame  time,  the  moil  difficult  in  execution.  To  contrive 
a ffory  which  ihall  pleafe  and  intereff  ail  readers,  by  being  at 
once  entertaining,  important,  and  inftrufili-ve  ; to  fill  it  with 
fuitable  incidents;  to  enliven  it  with  a variety  of  characters 
and  of  deferiptions ; and,  throughout  a long  work,  to  main- 
tain that  propriety  of  fentimdnt,  and  that  elevation  of  ffyle, 
which  the  epic  character  requires,  is  unqueffionably  the  higheff 
effort  of  poetical  genius. 

“ The  aCtion  or  fubjeCt  of  the  epic  poem  muff  be  greac  find 
intereffing.  Without  greatnefs  it  would  not  have  fuffieient  im- 
portance either  to  fix  our  attention  or  to  iuftify  the  magnificent 
apparatus  which  the  poet  bellows  on  it.  This i_s  fo  evidently 
requifite  as  not  to  require  illuffration  ; and,  indeed  hardly  any 
who  have  attempted  epic  poetry  have  failed  in  choofing  fome 
fubjeCt  fufficiently  important,  either  by  the  nature  of  the  aftioa 
or  by  the  fame  of  the  perfonages  concerned  in  it.  The  fame 
of  Homer’s  heroes,  and  the  confequences  of  di-ffenfion  between 
the  greateft  of  them,  is  a fubjeCt  important  in  itfelf,  and  muff 
have  appeared  paiticularly  fo  to  his  countrymen,  who  boaffed 
their  defeent  from  thofe  herpes.  The  fubjeCt  of  the  iEneid  is  (till 
greater  than  that  of  the  Iliad,  as  it  is  the  foundation  of  theunolt 
powerful  empire  that  ever  was  effabliffied  upon  tins  globe;  an 
event  of  much  greater  importance  than  the  deffruCtion  of  a city, 
or  the  anger  of  a femibarbarous  warrior.  But  the  poems  of  Ho- 
mer and  Virgil  fall  in  this  refpeCt  infinitely  fhort  of  that  of  Mil- 
ton. “ Before  the  greatnefs  difplayed  in  Paradife  Loft,  johnfon 
has  well  obferved  that  all  other  greatnefs  fhrinks  away.  The  fub? 
jeCt  of  the  Knglifh  poet  is  not  the  deffruCtion  of  a city,  the  con- 
duct of  a colony,—.-  the  foundation  of  an  empire  : it  is  the  fate 
of  worlds,  the  revolutions  of  heaven  and  earth  ; rebellion  againft 
the  Supreme  King,  raifed  by  the  higheft  order  of  created  be- 
ings; the'overthrow  of  their  hoft,  and  the  pimifhment  of  their 
ctime  ; the  creation  of  a new  race  of  reafonable  creatures  ; their 
original  happinefs  and  innocence,  their  forfeiture  of  imtnoi  talit} , 
and  their  reftoration  to  hope  and  peace.’’ 

An  epic  poem,  however,  is  defective  if  its  aCtion  be  not  in- 
terefting  as  well  as  great ; for  a narrative  of  mere  valour  mav 
be  fo  conftruCted  as  to  prove  cold  and  tirefome.  *'  Much  (fays 
Blair)  will  depend  on  the  happy  choice  of  fame  fuller,  which 
fliall  by  its  nature  intereff  the  public';  as  when  the  poet  likCts 
for  his  hero  one  who  is  the  founder,  or  the  deliverer,  or  the 
favourite  of  his  nation  ; or  when  he  writes  achievements  that 
haveTeen  highly  celebrated,  or  have  been  connected  with  im- 
portant confequences  to  any  public  caufe.  Mott  of  the  great 
epic  poems  are  abundantly  fortunate  in  this  refpeCt,  and  mutt 
have  been  very  intereffing  to  thofe  ages  in  which  they  were 
compofed.”  The  fubjeCt  of  the  Paradife  I. off,  as  it  is  infi- 
nitely greater,  muff  likewife  be  confidered  as  more  univerfally 
intereffing  than  that  of  any  other  poem.  “ Wc  all  feel  the  effects 
of  Adam’s  tranfgreflion  ; we  all  tin  like  him,  and  like  him  muff 
all  bewail  our  offences.  Wc  have  rclllcls  and  iufidious  cue- 
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m it s in  ti  e fallen  angels,  and  in  tlie  lileffi'd  fpiFfs  we  have 
guardians  and  friends;  in  the  redemption  of  mankind  we  hope 
to  be  inchiJed  ; in  the  delcription  of  heaven  and  hell  we  are 
finely  in  tcrelled,  at  we  are  all  to  rtfide  hereafter  either  in  the 
regions  of  horror  orbliis.” 

“ The  chief  circumftance  which  renders  an  epic  poem  in- 
terfiling, and  which  tends  to  intereft  not  one  age  or  country 
alone,  but  all  readers,  is  the  fkflful  conduct  of  the  author  in 
the  rpanagefnent  of  his  fubjedl.  His  plan  mult  comprehend 
many  affecting  incidents.  He  may  fometimes  be  awful  and 
augii ft ; he  mud  often  be  tender  and  pathetic  3 he  mult  give 
us  gentle  and  pleating  fcenes  of  love,  fricndfhip,  and  affedtion. 
The  more  that  an  epic  poem  abounds  with  iituations  which 
awaken  the  feelings  of  humanity,  it  is  the  more  intereding.  In 
this  refpedt  perhaps  no  epic  poets  have  been  fo  happy  as  Virgil 
and  Talfo.  The  plan  of  the  Parculife  Loft  computes  neither 
human  adtions  nor  human  manners.  The  man  and  woman  who 
a-dt  and  fuffer,  are  in  a date  which  no  man  or  woman  can  ever 
know.  The  reader  fir.di  no  tranfadtion  in  which  he  can  be  en- 
gaged ; beholds  no  condition  in  which  he  can  by  any  effort  of 
imagination  place  himfelf ; he  has  therefore  little  natural  curi- 
ofity  or  fympathy.” 

Aqueltion  has  been  moved,  Whether  the  nature  of  the  epic 
poem  does  not  require  that  the  hero  fhould  be  ultimately  fuc- 
eefsful  ? To  this  quedion  Johnfon  replies,  that  “ there  is  no 
reafon  why  the  hero  fhould  not  be  unfortunate,  except  ella- 
blidied  practice.,  fince  fuccefs  and  virtue  do  not  necefiarily  go 
Together.’*  Mod  critics,  however,  are  of  a different  opinion, 
and  hold  fuccefs  to  be,  if  not  the  neceffary,  at  lead  the  molt 
proper  iffue  of  an  epic  poem.  An  unhappy  conclufion  de- 
press- the  mind,  and  is  oppofite  to  the  elevating  emotions 
which  belong  to  this  fpecies  of  poetry.  Terror  and  compaf- 
fion  are  the  proper  fubjedts  of  tragedy;  but  as  the  epic  is  of 
larger  extent,  it  were  too  much,  if,  after  the  difficulties  and 
troubles  which  commonly  abound  in  the  progrefs  of  the  poem, 
the  author  finould  bring  them  all  at  lad  to  an  unfortunate  con- 
clufion. We  know’  not  that  any  author  of  name  has  held  this 
courfe  except  Lucan  ; for  in  the  ParatUfe  L.oji , as  Adam’s  de- 
ceiver is  at  lad  crufhed,  and  he  himfelf  redored  to  the  favour 
of  his  maker,  Milton’s  hero  mud  be  confidered  as  finally  fuc- 
ccfsful. 

We  have  no  occafion  to  fay  more  of  the  epic,  confidered  as 
peculiarly  adapted  to  certain  fubjefts,  and  to  be  conduced  ac- 
cording to  a certain  plan.  But  as  dramatic  fubjedts  are  more 
complex,  it  is  neceffary  to  take  a narrower  view  of  them.  They 
are  either  the  light  and  the  gay,  or  the  grave  and  affedting,  in- 
cidents of  human  life.  The  former  conditute  the  fubjedt  of 
comedy,  and  the  latter  of  tragedy. 

As  great  and  ferious  objtdSs  command  more  attention  than 
little  and  ludicrous  ones  5 as  the  fall  of  a hero  intereds  the 
public  more  than  the  marriage  of  a private  perfon  3 tragedy 
lias  been  always  held  a more  dignified  entertainment  than  co- 
medy. The  firft  thing  required  of  the  tragic  poet  is,  that  he 
pitch  upon  fome  moving  and  intereding  tlory,  and  that  he  con- 
dudt  it  in  a natural  and  probable  manner.  For  we  muff  obferve, 
that  the  natural  and  probable  are  more  cffential  to  tragic  than 
even  to’epic  poetry.  Admiration  is  excited  by  the  wonderful  3 
but  paffion  can  be  raifed  only  by  the  iinpreflions  of  nature  and 
truth  upon  the  mind. 

The  fubjeil  belt  fitted  for  tragedy  is  where  a man  lias  him- 
felf been  the  caufe  of  his  misfortune  ; not  fo  as  to  be  deeply 
guilty,  nor  altogether  innocent : the  misfortune  mud  be  occa- 
fioned  by  a fault  incident  to  human  nature,,  and  therefore  in 
fome  degree  venial.  Such  misfortunes  call  forth  the  focial  affec- 
tions, and  warmly  intereft  the  fpectator.  An  accidental  mis- 
fortune, if  not  extremely  fingular,  doth  not  greatly  move  our 
pity  • the  perfon  who  fuffers,  being  innocent,  is  freed  from  the 
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greateft  of  all  torments,  that  anguffli  of  mind  which  i3  occa- 
honed  by  rem  >rfe.  An  atfocious  criminal,  on  the  other  hand, 
who  brings  misfortunes  upon  himfelf,  excites  little  pity,  for 
a different  reafon  : his  remorfe,  it  is  true,  aggravates  his  diftrefs, 
and  fwells  the  fird  emotions  of  pity;  but  then  our  hatred  of 
him  as  a criminal  blending  with  pity,  blunts  its  edge  confider- 
ably.  Misfortunes  that  are  not  innocent,  nor  highly  criminal, 
partake  the  advantages  of  each  extreme:  they  are  attended 
with  remorfe  to  embitter  the  didrefs,  which  raifes  our  pity  to  a, 
great  height ; and  the  flight  indignation  we  have  at  a venial 
fault  detradls  not  feulibly  from  our  pity.  The  happieft  of  all 
fubjedls  accordingly  for  railing  pity,  is  where  a man  of  integrity 
falls  into  a great  misfortune  by  doing  an  aftion  that  is  innocent,, 
but  which,  by  fome  fingular  means,  is  conceived  by  him  to  be 
criminal:  his  remorfe  aggravates  his  didrefs  ; and  our  compnf- 
fion,  unreftrained  by  indignation,  knows  no  bounds.  Pity- 
comes  thus  to  be  the  ruling  paffion  of  a pathetic  tragedy  ; and, 
liy  proper  reprelentation,  may  be  raifed  to  a height  fcarce  ex- 
ceeded by  any  thing  felt  in  real  life.  A moral  tragedy  takes 
in  a larger  field  3 as  it  not  only  exercifes  our  pity,  but  raifes 
another  paffion,  which,  though  fclfifh,  deferves  to  be  cherifhed 
equally  with  the  focial  affection.  The  paffion  we  have  in  view 
is  fear  or  terror  5 for,  when  a misfortune  is  the  confequence  of 
fome  wrong  bias  in  the  temper,  every  fpeftator  who  is  confci- 
ous  of  fuch  a bias  in  himfelf  takes  the  alarm,  and  dreads  his 
falling  into  the  fame  misfortune  : and  by  the  emotion  of  fear 
or  terror,  frequently  reiterated  in  a variety  of  moral  tragedies-, 
the  fpeftators  are  put  upon  iheir  guard  again!!  the  diforders  of 
paffion. 

T.ie  commentators  upon  Aridotle,  and  other  critics,  have 
been  much  gravelled  about  the  account  given  of  tragedy 
by  that  author  : “ Tiiat  by  means  of  pity  and  terror,  it- 
refines  or  purifies  in  us  all  forts  of  paffion.”  But  no  one  who- 
has  a clear  conception  of  the  cud  and  effedts  of  a good  tragedy, 
can  have  any  difficulty  about  Arillotle’s  meaning:  Our  pity  is 
engaged  for  the  perfons  reprefented;  and  our  terror  is  upon 
our  own  account.  Pity  indeed  is  here  made  to  (land  for  all 
the  fympathetic  emotions,  becaufe  of  tbtfe  it  is  the  capital. 
There  can  be  no  doubt,  that  our  fympathetic  emotions  are  re- 
fined or  improved  by  daily  exercife ; and  in  what  manner  our 
other  paffions  are  refined  by  terror,  hasjud  now  been  faid.  One 
thing  is  certain,  that  no  other  meaning  can  juftly  be  given  to 
the  foregoing  doclrine  than  that  now  mentioned  ; and  that  it- 
was  really  Ariftotle’s  meaning,  appears  from  his  13th  chapter, 
where  he  delivers  feveral  propofitions  conformable  to  the  doc- 
trine as  here  explained.  Thefe,  at  the  fame  time,  we  lake  the 
liberty  to  mention  ; becaufe,  fo  far  as  authority  can  go,  they 
confirm  the  foregoing  reafoning  about  fubjedls  proper  for  tra- 
gedy. The  firft  propofition  is.  That  it  being  the  province  qf 
tragedy  to  excite  pity  and  terror,  an  innocent  perfon  falling 
into  adverfity  ought  never  to  be  the  fubjeft.  This  propofition 
is  a neceffary  confequence  of  his  doctrine  as  explained  : a fubje<£! 
of  that  nature  may  indeed  excite  pity  and  tenor;  but  the  for- 
mer in  an  inferior  degree,  and  the  latter  in  no  degree  for  moral 
inftru£lion.  The  fecund  propofition  is,  That  the  hiftory  of  a 
wicked  perfon  in  a change  from  mifery  to  happinefs  ought  not  to 
be  reprefented;  which  excites  neither  terror  nor  compalfion,  nor 
is  agreeable  in  any  refpedt.  The  third  is,  That  the  misfortunes 
of  a wicked  perfon  ought  not  to  be  reprefented  : fuch  repre- 
fentation  may  be  agreeable  in  fome  mcafure  upon  a principle 
of  juftice  ; but  it  will  not  move  our  pity  ; nor  any  degree  of 
terror,  except  in  thofe  of  the  fame  vicious  dilpofition  with  the 
perfon  reprefented.  The  laft  propofition  is,  That  the  only 
chara£lcr  lit  for  reprefentation  lies  in  the  middle,  neither  emi- 
nently good  nor  eminently  bad  ; where  the  misfortune  is  not 
the  cffecl  of  deliberate  vice,  but  of  fome  involuntary  fault,  as 
our  author  expwffcs  it.  The  only  objection  we  find  to  Aci- 
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ftotle's  account  of  tragedy,  is,  that  lie  confines  it  within  too 
narrow  bounds,  by  rclufing  admittance  to  the  pathetic  kind  : 
for,  if  terror  be  eflential  to  tragedy,  no  reprefentation  deferves 
that  name  but  the  moral  kind,  where  the  misfortunes  exhibited 
are  caufed  by  a wrong  balance  of  mind,  or  fome  diforder  in 
the  internal  eonfhtution  : fuch  misfortunes  always  fuggeft: 
moral  inflnnflion ; and  by  fuch  misfortunes  only  can  terror  be 
excited  for  our  improvement. 

, Thus,  Arifiotle’s  four  propofitions  above  mentioned  relate 
folcly  to  tragedies  of  the  moral- kind.  Thofe  of  the  pathetic 
kind  are.  not  confi  :ed  within  fo  narrow  limits  : fubjefls  fitted 
for  the  theatre  are  not  in  fuch  plenty  as  to  make  us  rejeft  in- 
nocent misfortunes  which  roufe  our  fympathy,  though  they 
inculcate  no  moral.  With  refpeft  indeed  to  the  fubjefts  of 
that  kind,  it  may  be  doubted,  whether  the  conclufion  ought  not 
always  to  be  fortunate.  Where  a perfon  of  integrity  is  repre- 
fented  as  fuffering  to  the  end  under  misfortunes  purely  acci- 
dental, we  depart  difeontented,  and  with  fome  obfeure  fenfe 
of  injn-lticc  : for  feldom  is  man  fo  fubmiffive  to  Providence,  as 
not  to  revolt  agaioft  the  tyranny  and  vexations  of  blind  chance; 
he  will  be  tempted  to  fay,  This  ought  not  to  be.  We  give  for 
am  example  the  Romeo  and  Juliet  of  Shakefpeare,  where  the 
fataL. cataltrophe  is occafionea  by  Friar  Lamence’s  coming  to 
the  monument  a minute  too  iate  ; we  are  vexed  at  the  unlucky 
chance,  and  go  away  difiatisfied."  Such  impreflions,  which 
ought  not  to  be  cherifiied,  are  a fufficient  reafon  for  excluding 
ftories  oft  his  kind  from  the  theatre. 

The  misfortunes  of  a virtuous  perfon,  arifing  from  neceffary 
caufes,  or  a chain  of  unavoidable  circum fiances,  as  they  excite  a 
notion  of  deftiriy,  are  equally  unfatisfaftory  to  the  human  mind. 
A metaphyfician  in  his  clofet  may  reafon  himfelf  into  the  be- 
lief of  fate,  or  what  in  modern  language  is  called  pbilofopbi.al 
necefjity  ; but  the  feelings  of  the  heart  revolt  againfi  that  doc- 
trine ; and  we  have  the  confefiion  of  the  two  ableft  philofo- 
phers  by  whom  it  was  ever  maintained,-  that  men  conduft 
themfelves  through  life  .as  if  their  will  were  abl'olutely  free,  and 
their  a£lion9  no  part  of  a chain  of  neceffary  caufes  and  etfedls. 
As  no  man  goes  to  the  theatre  to  ftudy  metaphyfics,  or  to  di- 
veft  himfelf  of  the  common  feelings  of  humanity,  it  is  impof- 
fible,  whatever  be  his  philofophical  creed,  that  he  fhould  con- 
template without  horror  and  difguft  an  innocent  perfon  fufter- 
ing  by  mere  defiiny.  A tragedy  of  uncommon  merit  in  every 
other  refpebt  may  indeed  be  endured,  nay  perhaps  admired, 
though  fuch  be  its  cataftrophe  ; becaufe  no  work  of  man  was 
ever  perfetl ; and  becaufe,  where  imperfeftions  are  unavoidable, 
a multitude  of  excellencies  may  be  allowed  to  cover  one  fault  : 
but  we  believe  the  mifery  of  an  innocent  perfon  refulting  from 
a chain  of  unavoidable  circumftances  has  never  been- contidered 
as  a beauty  by  minds  unperverted  by  a falfe  philofophy.  “ It 
imift  be  acknowledged  (fays  Blair)  that  the  fubjefts  of  the  ancient 
Greek  tragedies  were  frequently  founded  on  mere  deftiny)and  in- 
evitable misfortunes.  Inthc  courfe  of  the  drama  many  moral  fen- 
timenfs  occurred  ; but  the  only  inftrubtion  which  the  fable  con- 
veyed was,  that  reverence  was ’due  to  the  gods,  and  fubmiffion 
to  the  decrees  of  fate..  Modern  tragedy  has  aimed  at  a higher 
Object,  by  becoming  more  the'theatre  of  paflion  ; pointing  out 
to  men  the  confequences  of  their  own  mifcondu6l,  fhowing  the 
direful  efledds  which  ambition,  jealoufy,  love,  refentment,  and 
ether  fuch  firong  emotions,  when  milguided  or  left  unrefirained, 
produce  upon  human  life.  An  Othello,  hurried  by  jealoufy  to 
murder  his  innocent  wife  ; a Jafficr  enfnared  by  refentment  and 
want  to  engage  in  a confpiracy,  and  then  flung  with  remorfe 
and  involved  in  ruin  ; a tii tlredi,  through  the  deceit  which  he 
employs  for  pubiic-fpirited  ends,  bringing  deftruftion  on  all 
whom  he  loved  : thefe,  and  fuch  as  thefe,  are  the  examples 
■which  Tragedy  now  difplays  to  public  view  ; and  by  means  of 
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which  it  Inculcates  on  men  the  proper  government  of  their  paf- 
fions.”  , 

There  is  indeed  one  Angular  drama,  in  which  defiiny  is  em- 
ployed in  a manner  very  different  fromthat  in  which  it  was  ufed 
by  the  poets  of  Greece  and  Rome.  It  is  Schiller’s  Tragedy  of 
the  Robbers,  of  which  “ the  hero,  endowed  by  nature  (as  the 
tranflator  of  the  piece  obferves)  with  the  molt  generous  feelings, 
animated  by  the  higheft  fenfe  of  honour,  and-fufceptible  of  the 
warmeft  affe£Uons  of  the  heart,  is  driven  by  the  perfidy  of  a 
'brother,  and  the  fuppofed  inhumanity  of  his  father,  into  a Hate 
of  confirmed' mifanthropy  and  def’pair.”  He  wifhes  that  hn 
“ could  blow  the  trumpet  of  rebellion  through  all  nature  ; that 
he  could  extinguifh  with  one  mortal  blow  the  viperous  race  of 
men  ; and  that  he  could  fo  flrike  as  to  deftroy  the  germ  of  ex- 
ifience.”  In  this  fituation  he  is  hurried  on  to  the  perpetration 
of  a-feries  of  crimes,  which  find  from  their  very  magnitude  and 
atrocity  a recommendation  to  his  dillempered  mind.  Senfible- 
all  the  while  of  his  own  guilt,  and  fuffering  for  that  guilt  the 
feverefi:  pangs  of  remorfe,  he  yet  believes  himfelf  an  infiruraent 
of  vengeance  in  the  hand  of  the  Almighty  for  the  punifhment 
of  the  crimes  of  others.  In  thus  accomplifhing  the  dreadful 
defiinyr  which  is  preferibed  for  him,  he  feels  a fpecies  of  gloomy 
fatisfa&ion,  at  the  fame  time  that  he  confiders  himfelf  as  doomed 
to  the  performance  of  that  part  in  life  which  is  to  confign  his 
memory  to  infamy  and  his  foul  to  perdition.  After  burning  a 
town,  he  exclaims,  “ O God  of  vengeance  ! am  I to  blame  for 
this  ? Art  thou  to  blame,  O Father  of  Heaven  ! when  the  in— 
ftruments  of  thy  wrath,  the  peftilence,  flood,  and  famine  over- 
whelm at  once  the  righteous  and  the  guilty  ? Who  can  com- 
mand the  flames  to  flay  their  courfe,  to  deftroy  only  the  nox- 
ious vermin,  and  fpare  the  fertile  field  ?”  Yet  with  the  fame 
breath  he  accufes  himfelf  of  extreme  criminality,  for  “ prefump- 
tuoufly  wielding  the  fword  of  the  Molt  High  !”  He  frequently 
laments  in  the  moft  affeifting  manner  the  lofs  of  his  innocence, 
wifhes  that  “ he  could  return  into  the  womb  that  bare  him,that 
he  hung  an  infant  at  the  bread,  that  he  were  born  a beggar,  the 
meaneft  hind,  a pgafant  of  the  field.”  He  confiders  himfelf  as 
the  outcaft  of  Heaven,  and  finally  reje&ed  by  the  Father  of 
mercy:  yet  he  tells  the  band  of  robbers  whom  he  commanded,, 
that  the  “ Almighty  honoured  them  as  agents  in  his  hands  to 
execute  his  wondrous  purpofes  ; employed  them  as  his  angels- 
to  execute  his  Item  decrees,  and  pour  the  vials  of  his  wrath 
and,  in  a very  folemn  prayer,  he  fuppofes  that  “ the  God  who 
ruleth  over  all  had  decreed  that  he  fhould  become  the  chief  of 
thefe  foul  murderers.” 

“ It  will  be  allowed,  fays  the  tranflator,  that  the  imagination- 
could  not  have  conceived  a fpe£tacle  more  deeply  interefting, 
more  powerfully  affedfing  to  the  mind  of  man,  than  that  of  a. 
human  being  thus  charaifterifed  and  adting  under  fuch  impref- 
fions.  The  compaflionate  interefl  which  the  mind  feels  in  the 
emotions  or  fufferings  of  the  guilty  perfon,  is  not  diminifhed 
by  the  obfervation,  that  he  adls  under  an  impreffion  of  inevita- 
ble defiiny  ; on  the  contrary,  there  is  fomething  in  our  nature 
which  leads  us  the  more  to  compaflionate  the  inflrurr.ent  of 
thofe  crimes,  that  we  fee  him  conlider  himfelf  as  bound  to  guilt 
by  fetters,  which  he  has  theconftant  wifli,  but  not  the  ftrength* 
to  break.” 

This  is  indeed  true  : we  fympathife  with  the  hero  of  the 
Robbers,  not  only  on  account  of  his  exalted  fentiments  and  his 
inflexible  regard  to  the  abllradt  principles  of  honour  and  juf- 
fice,  but  much  more  for  that  diforder  of  intellect  which  makes 
him  fuppofe  “ his  defiiny  fixed  and  unalterable,”  at  the  very 
time  that  he  is  torn  with  remorfe  lor  the  perpetration,  of  thole 
crimes  by  which  he  believed  it  to  be  fulfilling.  Defiiny,  how- 
ever, is  not  in  this  tragedy  exhibited  as  real,  but  merely  as  the 
phantom  of  a dillempered  though  noble  mind.  Had  the  poet 
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reprefented  his  hera  as  in  faft  decreed  by  God,  or  bound  by  fate , 
to  head  a band  of  foul  murderers,  and  to  commit  a feries  of  the 
molt  atrocious  crimes  ; though  our  pity  for  him  might  not  have 
been  leffened,  the  impreftions  of  the  whole  piece  on  the  mind 
could  have  been  only  thofe  of  horror  and  difguft  at  what  would 
have  appeared  to  us  the  unequal  ways  of  providence. 

The  Tragedy  of  the  Robbers  is  a (Inking  intlance  of  the  juft- 
net’s  of  Dr.  Blair's  criticilm,  in  oppofition  to  that  of  Lord  Karnes, 
His  lordfhip  holds  that  it  is  efiential  to  a good  Tragedy,  that 
its  principal  fafts  be  borrowed  from  hiftory  ; becaufe  a mixture 
■of  known  truth  with  the  fable  tends  to  delude  us  into  a con- 
viction of  the  reality  of  the  whole.  The  DoCtor  conftders  this 
as  a matter  of  no  great  confequence  ; for  “it  is  proved  by  ex- 
perience, that  a fictitious  tale,  if  properly  condufted,  will  melt 
the  heart  as  much  as  any  real  hiftory this  obfervation  is  verified 
in  the  Robbers.  It  is  indeed  a very  irregular  drama,  and  per- 
haps could  not  be  aCted  on  a Britifti  theatre.  But  although 
the  whole  is  known  to  be  a fiCtion,  we  believe  there  are  few  effu- 
fions  of  human  genius  which  more  powerfully  excite  the  emo- 
tions of  terror  and  pity.  Truth  is  indeed  congenial  to  the  mind  ; 
and  when  a lubjeCt  proper  for  tragedy  occurs  in  hiftory  or  tra- 
dition, it  is  perhaps  better  to  adopt  it  than  to  invent  one  which 
has  no  fuch  foundation.  But  in  choofing  a fubjeft  which  makes 
a figure  in  hiftory,  greater  precaution  is  neceffary  than  where 
the  whole  is  a fiftion.  In  the  latter  cafe,  the  author  is  under 
no  reftraint  other  than  that  the  characters  and  incidents  be  juft 
■copies  of  nature.  But  where  the  ftory  is  founded  on  truth,  no  cir- 
cumftances  muft  be  added,  but  fuch  as  conneCt  naturally  with 
what  are  known  to  be  true  ; hiftory  may  be  fupplied,  but  muft 
not  be  contradicted.  Further,  the  fubjeCt  chofen  muft  be  dif- 
tant  in  time,  or  at  leaft  in  place  ; for  the  familiarity  of  recent 
-perfons  and  events  ought  to  be  avoided.  Familiarity  ought 
more  el’pecially  to  be  avoided  in  an  epic  poem,  the  peculiar 
character  of  which  is  dignity  and  elevation  : modern  manners 
make  but  a poor  figure  in  fuch  a poem.  Their  familiarity  un- 
qualifies them  for  a lofty  fubjeCt.  Their  dignity  will  be  better 
underftood  in  future  ages,  when  they  are  no  longer  familiar. 

After  Voltaire,  no  writer,  it  i9  probable,  will  think  of  rear- 
ing an  epic  poem  upon  a recent  event  in  the  hiftory  of  his 
own  country.  But  an  event  of  that  kind  is  perhaps  not  alto- 
gether unqualified  for  tragedy  : it  was  admitted  in  Greece  ; 

and  Shakefpeare  has  employed  it  fucceisfully  in  feveral  of  his 
pieces.  One  advantage  it  pofleffes  above  tiftion,  that  of  more 
readily  engaging  our  belief,  which  tends  above  any  other  par- 
ticular to  raife  our  fympathy.  The  fcene  of  comedy  is  generally 
laid  at  home  : familiarity  is  no  objection  ; and  we  are  peculi- 
arly fenfible  of  the  ridicule  of  our  own  manners. 

After  a proper  fubieft  is  chofen,  the  dividing  it  into  parts  re- 
quires fome  art.  The  conclufion  of  a book  in  an  epic  poem, 
or  of  an  aft  in  a play,  cannot  be  altogether  arbitrary;  nor  be  in- 
tended for  fo  (light  a purpofe  as  to  make  the  parts  of  equal 
length.  The  fuppofed  paufe  at  the  end  of  every  book,  and  the 
real  paufe  at  the  end  of  every  aft,  ought  always  to  coincide 
with  fome  paufe  in  the  aftion.  In  this  refpeft,  a dramatic  or 
epic  poem  ought  to  refemble  a fentence  or  period  in  language, 
divided  into  members  that  are  diftinguillied  from  each  other  by 
proper  paufes  ; or  it  ought  to  refemble  a piece  of  mufic,  having 
a full  clofe  at  the  end,  preceded  by  imperfeft  doles  that  con- 
tribute to  the  melody.  The  divifion  of  every  play  into  five  afts 
has  no  other  foundation  than  common  praftice,  and  the  autho- 
rity of  Horace  *.  It  is  a divifion  purely  arbitrary  ; there.is  no- 
thing in  the  .nature  of  the  compofition  which  fixes  this  number 
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rather  than  any  other ; and  it  had  been  much  better  if  no  fuch 
number  had  been  afeertained.  But,  fince  it  is  afeertained,  every 
aft  in  a dramatic  poem  ought  to  dote  with  fome  incident  that 
makes  a paule  in  the  aftion  ; foe  otherwile  there  can  be  no  pre- 
text for  interrupting  the  reprelentation.  It  would  be  abfurd  to 
break  off  in  the  very  heat  of  aftion  ; againft  which  every  one 
would  exclaim  ; the  abfurdity  (till  remains  where  the  aftion  re- 
lents,  if  it  be  not  aftually  fu'pended  for  fome  time.  This  rule 
is  alfo  applicable  to  an  epic  poem  ; though  in  it  a deviation 
from  the  rule  is  lefs  remarkable  ; becatafe  it  is  in  the  reader's 
power  to  hide  the  abfurdity,  by  proceeding  inftantly  to  another 
book.  The  firft  book  of  Paradife  Loft  end3  without  any  clofe, 
perfeft  or  imperfeft  : it  breaks  off  abruptly,  where  Satan,  feated 
on  his  throne,  is  prepared  to  harangue  the  convocated  hoft  of 
the  fallen  angels  ; and  the  fecond  book  begins  with  the  fpeech. 
Milton  leems  to  have  copied  the  iEneid,  of  which  the  two  firft 
books  are  divided  much  in  the  fame  manner.  Neither  is  there 
any  proper  payfe  at  the  end  of  the  feventh  book  of.Paradife  Loft, 
nor  at  the  end  of  the  eleveath.  In  the  Iliad  little  attention  is 
given  to  this  rule. 

Befides  tragedy,  dramatic  poetry  comprehends  comedy  and 
farce.  Thefe  are  fufficiently  diftinguiftied  from  tragedy  by  their 
general  fpirit  and  (train.  “ While  pity  and  terror,  and  the  other 
ltrong  palfions,  form  the  province  of  the  tragic  mule,  the  chief 
or  rather  foie  inllrument  of  comedy  and  farce  is  ridicule.’’  Thefe 
two  fpecies  of  compofition  are  fo  perpetually  running  into  each 
other,  that  we  (hall  not  treat  of  them  feparately  ; fince  what  is 
now  known  by  the  name  of farce  differs  in  nothing  elfential  from 
what  was  called  the  old  comedy  among  the  Greeks.  “ Comedy  (lavs 
Blair)  propofes  for  its  objeft  neither  the  great  fufferings  nor  the 
great  crimes  of  men;  but  their  follies  and  Uighter  vices,  thofe  parts 
of  their  charafter  which  raife  in  beholders  a fienfe  of  impropri- 
ety, which  expofe  them  to  be  cenfured  and  laughed  at  by  others, 
or  which  render  them  troublefome  in  civil  fociety. 

“ The  lubjefts  of  tragedy  are  not  limited  to  any  age  or  country; 
but  the  fcene  and  fubjeft  of  comedy  (hould  always  be  laid  in 
our  own  country,  and  in  our  own  times.  The  reafon  is  obvious  ; 
thofe  decorums  of  behaviour,  thofe  leffef  diferiminations  of  cha- 
rafter, which  afford  fubjeft  for  comedy,  change  with  the  dif- 
ferences of  countries  and  times  ; and  can  never  be  fo  well  un- 
derftood  by  foreigners  as  by  natives.  The  comic  poet,  who  aims 
at  correfting  improprieties  and  follies  of  behaviour,  (liould 
‘ catch  the  manners  living  as  they  rife.'  It  is  not  his  bufinels 
to  amufe  us  with  a tale  of  other  times  ; but  to  give  us  piftures 
taken  from  among  ourfelves  ; to  fatirizc  reigning  and  prelent 
vices ; to  exhibit  to  the  age  a faithful  copy  of  itlelf,  with  its  hu- 
mours, its  follies,  and  its  extravagancies. 

“ Comedy  may  be  divided  into  two  kinds  : comedy  of  charac- 
ter, and  comedy  of  intrigue.  The  former  is  the  more  valuable 
fpecies  ; becaufe  it  is  the  bufinels  of  comedy  to  exhibit  the  pre- 
vailing manners  which  mark  the  charafter  of  the  age  in  which 
the  (cene  is  laid  : yet  there  fhould  be  always  as  much  intrigue 
as  to  give  us  fomething  to  wi(h  and  fomething  to  fear.  The 
incidents  (hould  1b  fucceed  one  another,  as  to  produce  ftriking 
fituations,  and  to  fix  our  attention  ; while  they  afford  at  the 
fame  time  a proper  field  for  the  exhibition  of  charafter.  The 
aftion  in  comedy,  though  it  demands  the  poet's  care  in  order 
to  render  it  animated  and  natural,  is  a lefs  fignificant  and  im- 
portant part  of  the  performance  than  the  aftion  in  tragedy  ; 
as  in  comedy  it  is  what  men  fay,  and  how  they  behave,  that 
draws  our  attention,  rather  than  what  they  perform  or  what 
they  fuffer. 
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u jn  tj,e  management  of  characters,  one  of  the  molt  com- 
mon faults  of  comic  writers  is  the  carrying  of  them  too  far  be- 
yond life-  Wherever  ridicule  is  concerned,  it  is  indeed  ex- 
tremely difficult  to  hit  the  precil'e  point  where  true  wit  ends  and 
buffoonery  begins.  When  the  mifer  in  Plautus,  fearching  the 
perfon  whom  he  fufpefts  of  having  Itolen  his  calket,  after  ex- 
amining tint  his  right  hand  and  then  his  left,  cries  out,  OJlende 
fliam  tertians — * Show  me  your  third  hand,’  there  is  no  one  but 
mult  be  lenfible  of  the  extravagance.  Certain  degrees  of  exag- 
geration are  allowed  to  the  comedian,  but  there  are  limits  let 
to  it  by  nature  and  good  talte.;  and  fuppofing  the  mifer  to  be 
ever  lb  much  engrofied  by  his  jealoufy  and  his  fufpicions,  it  is 
impolfible  to  conceive  any  man  in  his  wits  fufpeCting  another 
of  having  more  than  two  hands.” 

If  appears  from  the  plays  of  Ariftophanes,  which  remain, 
that  the  characters  in  the  old  comedy  of  Athens  were  almoft 
always  overcharged.  They  were  likewife  directed  and  avowed 
fat  ires  againft  particular  perfons,  who  were  brought  upon  the 
ftage  by  name.  “ The  ridicule  employed  in  them  is  extrava- 
gant, the  wit  for  the  molt  part  buffooniffi  and  farcical,  the  rail- 
lery biting  and  cruel,  and  the  obfeenity  that  reigns  in  them  is 
grofs  and  intolerable.  They  feem  to  have  been  compofed 
merely  for  the  mob.”  Yet  of  thefe  abominable  dramas,  Hurd 
has  affirmed,  with  too  much  truth,  that  what  is  now  called 
farce  is  nothing  more  than  the  ffiadow.  The  characters  in  ge- 
nuine comedy  are  not  thofe  of  particular  and  known  perlons, 
but  the  general  characters  of  the  age  and  nation  ; which  it  re- 
quires no  fmall  Ikill  to  diltinguilh  clearly  and  naturally  from 
each  other.  In  attempting  this,  poets  are  too  apt  to  contrail 
characters  aad  introduce  them  always  in  pairs  ; which  gives  an 
affeCted  air  to  the  whole  piece.  The  perfection  of  art  is  to 
conceal  art.  A malterly  writer  will  give  us  his  characters  dif- 
tinguiffied  rather  by  fuch  ffiades  of  diverfity  as  are  commonly 
found  in  fociety,  than  marked  with  fuch  ftrong  oppofitions  as 
are  rarely  brought  iDto  aftual  contrail  in  any  of  the  circum- 
ftances  of  real  life.” 

The  Ityle  of  comedy  ought  to  be  pure,  elegant,  and  lively, 
very  feldom  riling  higher  than  the  ordinary  tone  off  polite  con  • 
veriation ; and  upon  no  occafion  defeending  into  vulgar,  mean, 
and  grofs  expreffions ; and  in  one  word,  aCtion  and  character 
being  the  fundamental  parts  of  every  epic  and  dramatic  com- 
pofition,  the  fentiments  and  tone  of  language  ought  to  be  fub- 
fervient  to  thefe,  fo  as  to  appear  natural  and  proper  for  the 
occafion. 

§ 2.  RefpeStve  Peculiarities  of  the  Epopee  and  Drama. 

In  a theatrical  entertainment,  which  employs  both  the  eye 
and  the  ear,  it  would  be  a grofs  ablurdity  to  introduce  upon  the 
ftage  fuperior  beings  in  a vilible  ffiape.  There  is  no  place  for 
fucli  objection  in  an  epic  poem  ; and  Boileau,  with  many  other 
critics,  declares  Itrongly  for  that  fort  of  machinery  in  an  epic 
poem.  But  waving  authority,  which  is  apt  to  impofe  upon 
the  judgment,  let  us  draw  what  light  we  can  from  reafon.  We 
may  in  the  lirlt  place  obferve,  that  this  matter  is  but  indiltinCtly 
handled  by  critics  : the  poetical  privilege  of  animating  infenfible 
objeCts  for  enlivening  a defeription,  is  very  different* from  what  is 
termed  machinery,  where  deities;  angels,  devils,  or  other  iuper- 
natural  powers,  are  introduced  as  real  perfonages,  mixing  in 
the  aCtion,  and  contributing  to  the  cataftrophe  ; and  yet  thefe 
two  things  are  conltantly  jumbled  together  in  reafoning.  The 
former  is  founded  pn  a natural  principle  : but  nothing  is  more 
unnatural  than  thi  latter.  Its  efleCts,  at  the  fame  time,  are 
deplorable.  Firft,  it  gives  an  air  of  fiClion  to  the  whole  ; 
and  prevents  that  iniprelfion  of  reality  which  is  reqnifite  to  in- 
hered our  affeCtions,  and  to  move  our  j affions  ; which  of  ilfelf 
is  tutficient  to  explode  machinery,  whatever  entertainment  it 
Way  afford  to  readers  of  a fantaflic  tafte  or  irregular  imagination. 
9 • 
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And,  next,  were  it  pofTible,  by  difguifing  the  fiClion,  to  delude 
us  into  a notion  of  realityyan  infuperable  objection  would  Hill 
remain,  which  is,  that  the  aim  or  end  of  an  epic  poem  can 
never  be  attained  in  any  perfection  where  machinery  is  intro- 
duced ; for  an  evident  reafon,  that  virtuous  emotions  cannot  be 
railed  fuccefsfully  but  by  the  aCtions  of  thofe  who  are  endued 
with  paffions  and  affeCtions  like  our  own,  that  is,  by  human 
aCtions  ; and  as  for  moral  inltruCtion,  it  is  clear,  that  none  can 
be  drawn  from  beings  who  aCt  not  upon  the  fame  principles 
with  us.  A fable  in  iEfop’s  manner  is  no  objection  to  this 
reafoning  : his  lions,  bulls,  and  goats,  are  truly  men  under 
difguife  ; they  aCt  and  feel  in  every  refpeCt  as  human  beings  ; 
and  the  moral  we  draw  is  founded  on  that  luppofition.  Homer, 
it  is  true,  introduces  the  gods  into  his  fable  : but  the  religion  of 
his  country  authorifed  that  liberty  ; it  being  an  article  in  the 
Grecian  creed,  that  the  gods  often  interpofe  vifibly  and  bodily 
in  human  affairs.  It  mud  however  be  obferved,  that  Homers 
deities  do  no  honour  to  his  poems ; fictions  that  tranigrefs  the 
bounds  of  nature,  leldom  have  a good  effeCt ; they  may  inflame 
the  imagination  for  a moment,  but  will  not  be  reliffied  by  any 
perfon  of  a correCl  tafte.  They  may  be  of  fomeufe  to  the  lower 
rank  of  writers  ; but  an  author  of  genius  has  much  liner  ma- 
terials, of  Nature’s  production,  for  elevating  his  hibjeCt,  and 
making  it  interefting. 

One  would  be  apt  to  think,  that  Boileau,  declaring  for  the 
Heathen  deities,  intended  them  only  for  embellifhing  the 
diCtion  : but  unluckily  he  baniflies  angels  and  devils,  who  un- 
doubtedly make  a figure  in  poetic  language,  equal  to  the 
Heathen  deities.  Boileau,  therefore,  by  pleading  for  the  latter 
in  oppofition  to  the  former,  certainly  meant,  if  he  had  any 
diftinCt  meaning,  that  the  Heathen  deities  may  be  introduced 
as  aCtors.  And,  in  faCt,  he  himfelf  is  guilty  of  that  glaring 
ablurdity,  where  it  is  not  fo  pardonable  as  in  an  epic  poem  : In 
his  ode  upon  the  taking  of  Namur,  he  demands  with  a molt: 
ferious  countenance,  whether  the  walls  were  built  by  Apollo  or 
Neptune  : and  in  relating  the  paffage  of  the  Rhine,  anno  1672, 
he  deferibes  the  god  of  that  river  as  fighting  with  all  his  might 
to  oppofe  the  French  monarch ; which  is  confounding  fiClion 
with  reality  at  a ftranga  rate.  The  French  writers  in  general 
run  into  this  error  : wonderful  the  efteCt  of  cuftom,  entirely  to 
hide  from  them  how  ridiculous  fuch  fictions  are-! 

That  this  is  a capital  error  in  Gierufalemme  Liberaia,  Tafl'o’s 
greateft  admirers  mult  ack now-ledge  : a lituation  can  never 
be  intricate,  nor  the  reader  ever  in  pain  about  the  cataftrophe, 
fo  long  as  there  is  an  angel,  devil,  or  magician,  to  lend  a help- 
ing hand.  Voltaire,  in  his  eflay  upon  epic  poetry,  talking  c>f 
the  Pharfalia,  obferves  judicionlly,  “ That  the  proximity  of 
time,  the  notoriety  of  events,  the  character  of  the  age,  en- 
lightened and  political,  joined  with  the  folidity  of  Lucan’s  fub- 
jeCt,  deprived  him  of  poetical  fiction.”  Is  it  not  amazing,  that 
a critic  who  reafons  lb  juftly  with  refpeCt  to  others,  can  be  fo 
blind  with  refpeCt  to  himfelf?  Voltaire,  not  l'atiefied  to  enrich 
his  language  with  images  drawn  from  invilible  and  fuperior  be- 
ings, introduces  them  into  the  aCtion  : in  the  (ixth  canto  of  the 
Ilcnriade,  St.  Louis  appears  in  perfon,  and  terrifies  the  fol- 
diers  ; in  the  leventh  canto,  St.  Louis  finds  the  god  of  Sleep 
to  Henry  ; and,  in  the  tenth,  the  demons  of  Difcord,  Fan  a* 
ticlfm,  War,  &c.  aflift  Aurnale  in  a fingle  combat  w-ith  Turenne, 
and  are  driven  away  by  a good  angel  brandifliing  the  fword  of 
God.  To  blend  fuch  fictitious  perfonages  in  tfie  lame  ah  ion 
with  mortals,  makes  a bad  figure  at  any  rate  ; and  is  intolerable 
in  a biltory  fo  recent  as  that  of  Henry  IV.  But  perfection  is 
not  the  lot  of  man.  , 

But  perhaps  the  molt  fuccefsful  weapon  that  can  be  employed 
upon  this  fubjeCt  is  ridicule.  Addifon  has  applied  this  in  an 
elegant  manner:  “ Whereas  the  time  of  general  peace  is,  in 
all  appearance,  drawing  near;  being  informed  that  there  art 
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feveral  ingenious  perfons  who  intend  to  (how  their  talents  on  fo 
happy  an  occafion,  and  being  .willing,  as  much  as  in  me  lies, 
to  prevent  that  effufion  of  nonfenfe  which  wc  have  good  caufe 
. to  apprehend  ; 1 do  hereby  ftridlly  require  every  perfon  who 
fhall  write  on  this  fnbjeCl,  to  remember  that  he  is  a Chriftian, 
and  not  to  facrifice  his  catechifm  to  his  poetry.  In  order  to  it, 
] do  expert  of  him,  in  the  tirft  place,  to  make  his  own  poem, 
without  depending  upon  Phoebus  for  any  part  of  it,  or  calling 
out  for  aid  upon  any  of  the  mules  by  name.  I do  likewife  po- 
.ii lively  forbid  the  lending  of  Mercury  with  any  particular  tnef- 
fage  or  difpatch  relating  to  the  peace  ; and  lhall  by  no  means 
fuffer  Minerva  to  take  upon  her  the  fhape  of  any  plenipoten- 
tiary concerned  in  this  great  work.  I do  further  declare,  that 
I lhall  not  allow  the  Deltinies  to  have  had  a hand  in  the  deaths 
of  the  feveral  thoufands  who  have- been  (lain  in  the  late  war  -} 
being  of  opinion  that  all  luch  deaths  may  be  well  accounted  for 
by  the  Chriftian  fyftem  of  powder  and  ball.  I do  therefore 
ftriftly  forbid  the  Fates  to  cut  the  thread  of  man’s  life  upon  any 
pretence  whatfoever,  unlefs  it  be  for  the  fake  of  rhyme.  And 
whereas  I have  good  reafon  to  fear,  that  Neptune  will  have  a 
great  deal  of  buftnefs  on  his  hands  in  feveral'poems  which  vve 
may  now  fuppofe  are  upon  the  anvil,  I doalfo  prohibit  his  ap- 
pearance, unlefs  it  be  done  in  metaphor,  ft  mile,  or  any  very 
fhort  allufion  ; and  that  even  here  he  may  not  be  permitted  to 
enter,  but  with  great  caution  and  circumfpeCliou.  I delire  that 
the  fame  rule  may- be  extended  to  his  whole  fraternity  of  Hea- 
then gods ; it  being  my  defign  to  condemn  every  poem  to  the 
flames  in  which  Jupiter  thunders,  orexercifes  any  other  aft  of 
authority  which  does  not  belong  to  him.  In  fhort,  I expeft 
that  no  Pagan  agent  fhall  be  introduced,  or  any  faff  related 
which  a man  cannot  give  credit  to  with  a good  confcience. 
Provided  always,  that  nothing  herein  contained  fliall  extend,  or 
be  conftrued  to  extend,  to  feveral  of  the  female  poets  in  this 
nation,  who  fhall  ftill  be  left  in  full  poffeffion  of  their  gods  and 
goddefles,  in  the  fame  manner  as  if  this  paper  had  never  been 
written.”  Spefl.  No.  523. 

The  marvellous  is  indeed  fo  much  promoted  by  machinery, 
that  it  is  not  wonderful  to  find  it  embraced  by  the  bulk  of 
writers,-  and  perhaps  of  readers.  If  indulged  at  all,  it  is  gene- 
rally indulged  to  excefs.  Homer  introduceth  his  deities  with 
no  greater  ceremony  than  his  mortals  ; and  Virgil  has  ftill  lefs 
moderation  : a pilot  fpent  with  watching  cannot  fall  afleep  and 
drop  into  the  fea  by  natural  means  : one  bed  cannot  receive 
the  two  lovers  ./Eneas  and  Dido,  without  the  immediate  inter- 
pofition  of  fuperior  powers.  The  ridiculous  in  fuch  fictions 
muft  appear  even  through  the  thickell  veil  of  gravity  and  fo - 
lemnity. 

Angels  and  devils  ferve  equally  with  Heathen  deities  as  ma- 
terials for  figurative  language ; perhaps  better  among  Chriftians, 
becaufe  we  believe  in  them,  and  not  in  Heathen  deitjes.  But 
every  one  is  fenfible,  as  well  as  Boileau,  that  the  invifible  pow- 
ers in  our  creed  make  a much  worfe  figure  as  afitors  in  a mo- 
dern poem  than  the  invifible  powers  in  the  Heathen  creed  did 
in  ancient  poems  ; 'the  caufe  of  which  is  not  tar  to  feek.  The 
Heathen  deities,  in  the  opinion  of  their  votaries,  were  beings 
elevated  one  ftep  only  above  mankind,  fubjedt  to  the  fame  paf- 
fions,  and  directed  by  the  fame  motives ; therefore  not  alto- 
gether improper  to  mix  with  men  in  an  important  adtion.  In 
our  creed,  fuperior  beings  are  placed  at  fuch  a mighty  di fiance 
from  us,  and  are  of  a nature  fo  different,  that  wi(h  no  propriety 
can  we  appear  with  them  upon  the  fame  ftage  : man,  a crea- 
ture much  inferior,  lol’es  all  dignity  in  the  comparifon. 

There  can  be  no  doubt  that  a hiftorical  poem  admits  the  em- 

* Homer’s  defeription  of  the  fhield  of  Achilles  is  properly  i 
bear  an  interruption.  But  the  author  of  Telemachus  Ucfcribes 
per  time  for  an  interruption. 


bellifhment  of  allegory  as  well  as  of  metaphor,  (imile  or  other 
figure..  Moral  truth,  in  particular,  is  finely  illuflrated  in  the 
allegorical  manner  : it  amides  the  fancy  to  find  abllradl.  terms, 
by  a foi  t of  magic,  inetarnorphofed  into  adlive  beings  ; and  it 
is  delightful  to  trace  a general  propofition  in  a pidlured  event. 
But  allegorical  beings  iliould  be  confined  v/itbin  their  own 
fpbere,  arid  never  be  admitted  to  mix  in  the  principal  action, 
nor  to  co-operate  in  retarding  or  advancing  the  cataftrophe  ; 
which  would  have  a ftill  worfe  eftedt  than  invifible  powers  : for 
the  impreffion  of  real  exiftence,  eft'cntial  to  an  epic  poem,  is 
inconfitlent  with  that  figurative  exiftence  which  is  eftential  to’an 
allegory  ; and  therefore  no  method  can  more  effedturdly  prevent 
the  impreffion  of  reality  than  the  introdudlion  of  allegorical 
beings  co-operating  with  thofe  whom  we  conceive  to  be  really 
exifting.  The  love-epifode  in  the  Henriade  (canto  9.1,  inliif- 
ferable  by  the  difcordant  mixture  of  allegory  with  real  life,  is 
copied  from  that  of  llinaldo  and  Armida  in  .the  Gierufalemme 
I.iberala,  which  hath  no  merit  to  entitle  it  to  be  copied.  An 
allegorical  objedt,  fuch  as  Fame  in  the  /Eneid,  and  the  Temple 
of  Love  in  the  Henriade,  may  find  place  in  a defeription  : but 
to  introduce  Difcord  as  a real  perfonage,  imploring  the  affillance 
of  Love  as  another  real  perfonage,  to  enervate  the  courage  of 
the  hero,  is  making  thefe  figurative  beings  adt  beyond  their 
fphere,  and  creating  a ftrange  jumble  of  truth  and  fidlion.  The 
allegory  of  Siri  arid  Death  in  the  Paradife  Loft  is  poffibly  not 
generally  relifhed,  though  it  is  not  entirely  of  the  lame  nature 
with  what  we  have  been  condemning ; in  a work  comprehend- 
ing the  achievements  of  fuperior  beings  there  is  more  room  for 
fancy  than  where  it  is  confined  to  human  adlions. 

What  is  the  true  notion  of  an  epifode  ? or  how  is  it  to  be 
diftinguithed  from  the  principal  a£tion  ? Every  incident  that 
promotes  or  retards  the  cataftrophe  muft  be  part  of  the  principal 
adlion.  This  clears  the  nature  of  an  epifode  j which  may  be 
defined,  “ An  incident  connedled  with  the  principal  action,  but 
contributing  neither  to  advance  nor  retard  it.”  The  defeent  of 
./Eneas  into  hell  does  not  advance  nor  retard  the  cataftrophe, 
and  therefore  is  an  epifode.  The  liory  of  Nifus  and  Euryalus, 
producing  an  alteration  in  the  affairs  of  the  contending  parties, 
is  a part  of  the  principal  adlion.  The  family-feene  in  the  fixth 
book  of  the  Iliad  is  of  the  fame  nature  ; for,  by  Hedlor’s  retiring 
from  the  field  of  battle  to  vifit  his  wife,  the  Grecians  had  op- 
portunity to  breathe,  and  even  to  turn  upon  the  Trojans..  Th« 
unavoidable  effect  of  an  epifode  according  to  this  definition 
muft  be,  to  break  the  unity  of  adlion  j and  therefore  it  ought 
never  to  be  indulged  unlefs  to  unbend  the  mind  after  the  fatigue 
of  a long  narration.  An  epifode,  when  fuch  is  its  purpofe, 
requires  the  following  conditions  : it  ought  to  be  well  connected 
with  the  principal  adlion  ; it  ought  to  be  lively  and  interefting; 
it  ought  to  be  fhort ; and  a time  ought  to  be  cholen  when  the 
principal  adlion  relents  *, 

In  the.  following  beautiful  epifode,  which  clofes  the  fecond 
book  of  Fingal,  all  thefe  conditions  are  united. 

“ Comal  was  a Ion  of  .Albion  ; the  chief  of  a hundred  hills. 
His  deer  drunk  of  a thoufand  .llreams ; and  a thoufand  rocks 
replied  to  the  voice  of  his  dogs.  His  face  was  the  mildnels  of 
youth  ; but  -his  hand  the  death  of  heroes.  One  was  his  love, 
and  fair,  was  ftie  ! the  daughter  of  mighty  Couloch.  She  ap- 
peared like  a fun-beam  among  women,  and  her  hair  was  like 
the  wing  of  the  raven.  Her  foul  was  fixed  on  Comal,  and  (he 
was  his  companion  in  the  cbace.  Often  met  their  eyes  of  love, 
and  happy  were  their  words  in  l'ecret.  But  Gormal  loved  the 
maid,  the  chief  of  gloomy  Ardven.  He  watched  her  lone  fteps 
on  the  heath,  the  foe  of  unhappy  Comal. 

ntroduced  at  a time  when  the  action  relents,  and  the  reader  can 
the  fhield  of  that  young  hero  in  the  heat  of  bailie ; a very  itupro- 
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" One  day,  tired  of  the  chare,  when  the  mill  had  concealed 
their  friends,  Comal  and  the  daughter  of  Conloch  met  in  ihc 
cave  of  Ronan.  It  was  the  wonted  haunt  of  Comal.  Its  tides 
were  hung  with  his  arms  ; a hundred  fhields  of  thongs  were 
there,  a hundred  helms  of  founding  Reel.  Reft  here,  faid  he, 
my  love  Galvina,  thou  light  of  the  cave  of  Ronan  ! A deer  ap- 
pears on  Mora’s  brow;  I go,  but  foon  will  return.  I fear,  faid 
the,  dark  Gormal  my  foe  : I will  reft  here;  but  foon  return, 
my  love. 

“ He  went  to  the  deer  of  Mora.  The  daughter  of  Conloch, 
to  try  his  love,  clothed  her  while  fide  with  his  armour,  and 
ftrode  from  the  cave  of  Ronan.  Thinking  her  his  foe,  his  heart 
beat  high,  and  his  colour  changed.  He  drew  the  bow  : the 
arrow  flew  : Galvina  fell  in  blood.  He  ran  to  the  cave  with 
hafty  fteps,  and  called  the  daughter  of  Conloch.  Where  art 

thou,  my  love  ? but  no  anfwer. He  marked,  at  length,  her 

heaving  heart  beating  againft  the  mortal  arrow.  O Conloeh’s 
daughter,  is  it  thou  ! — He  funk  upon  her  breaft. 

“ The  hunters  found  the  haplefspair.  Many  and  filentwere 
his  fteps  round  the  dark  dwellings  of  his  love.  The  fleet  of  the 
ocean  came  : he  fought,  and  the  ftrangers  fell  : he  fearched  for 
death  ov.er  the  field ; but  who  could  kill  the  mighty  Comal  ? 
Throwing  away  his  fhield,  an  arrow  found  his  manly  breaft. 
He  fleeps  with  his  Galvina  : their  green  tombs  are  feen  by  the 
mariner  when  he  bounds  on  the  waves  of  the  north.” 

Next,  upon  the  peculiarities  of  a dramatic  poem.  And  the 
fit  ft  we  (hall  mention  is  a double  plot:  one  of  which  mull  re- 
femble  an  epifode  in  an  epic  poem  ; for  it  would  diftraft  the 
fpeftator,  inftead  of  entertaining  him,  if  he  were  forced  to  attend 
at  the  lame  time  to  two  capital  plots  equally  interefting.  And 
even  fuppoting  it  an  under-plot  like  an  epifode,  it  feldom  hath 
a good  eft’eft  in  tragedy,  of  which  fimplicity  is  a chief  pro- 
perty ; for  an  interefting  fubjeft  that  engages  our  affeCtions, 
occupies  our  whole  attention,  and  leaves  no  room  for  any  fepa- 
rate  concern.  Variety  is  more  tolerable  in  comedy;  which 
pretends  only  to  amufe,  without  totally  occupying,  the  mind. 
But  even  there,  to  make  a double  plot  agreeable,  is  no  flight 
effort  of  art:  the  under-plot  ought  not  to  vary  greatly  in  its 
tone  from  the  principal  ; for  difeordant  emotions  are  unpleafant 
when  jumbled  together  ; which,  by  the  way,  is  an  infuperable 
objeftion  to  tragi-comedy.  Upon  that  account  the  Provok’d 
Hutband  deferves  cenlure  ; all  the  feenes  that  bring  the  family 
of  the  Wrongheads  into  action,  being  ludicrous  and  farcical,  are 
in  a very  different  tone  from  the  principal  feenes,  difplaying  fe- 
vere  and  bitter  expoftulations  between  Lord  Townley  and  his 
lady.  The  fame  objection  touches  not  the  double  plot  of  the 
Carelefs  Hufband  ; the  different  fubjefts  being  fweetly  con- 
nected, and  having  only  fo  much  variety  as  to  refemble  (hades 
of  colours  harmonioufly  mixed.  But  this  is  not  all.  The  un- 
der-plot ought  to  be  connected  with  that  which  is  principal,  fo 
much  at  leatt  as  to  employ  the  fame  perfons  : the  under-plot 
ought  to  occupy  the  intervals  or  paufes  of  the  principal  aftion  ; 
and  both  ought  to  be  concluded  together.  This  is  the  cafe  of 
the  Merry  Wives  of  Windfor. 

Violent  aftion  ought  never  to  be  reprefented  on  the  ftage. 
While  the  dialogue  goes  on,  a thoufand  particulars  concur  to 
delude  us  into  an  impreflion  of  reality  ; genuine  fentiments, 
palhonate  language,  and  perfuafive  gefture  : the  fpeftator,  once 
engaged,  is  willing  to  be  deceived,  lofes  fight  of  himfrlf,  and 
without  fcruple  enjoys  the  fpeCtacle  as  a reality.  From  this 
ablent  ftate  he  is  rou'ed  by  violent  aftion  ; he  wakes  as  from  a 
pleating  dream  ; and,  gathering  his  fen fea  about  him,  finds  all 
tobe  atidion.  Horace  delivers  the  fame  rule  j and  founds  it 
upon  the  fame  reafon  : 

Ne  pueros  coram  populo  Medea  trucidet ; 

Aut  humana  palam  coquat  ex  nefarius  Atreus  ; 
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Aut  in  avem  Progne  vertatur,  Cadmus  in  anguem  : 

Quodcumque  oftendis  mihi  fic,  iucredulus  odi. 

The  French  critics  join  with  Horace  in  excluding  blood  from 
the  ftage  ; but,  overlooking  the  molt  fubftantial  objection,  they 
urge  only  that  it  is  barbarous  and  ftiocking  to  a polite  audience. 
The  Greeks  had  no  notion  of  fuch  delicacy,  or  rather  effemi- 
nacy; witnefs  the  murder  of  Clytemneftra  by  her  fon  Oreftes, 
palTing  behind  the  feene,  as  reprefented  by  Sophocles  : her  voice 
is  heard  calling  out  for  mercy,  bitter  expoftulations  on  his  part, 
loud  fhrieks  upon  her  being  ftabbed,  and  then  a deep  ftlence. 
An  appeal  may  be  made  to  every  perfon  of  feeling,  whether 
this  feene  be  not  more  horrible  than  if  the  deed  had  been  com- 
mitted in  fight  of  the  fpeCiators  upon  a fudden  guft  of  paflion. 
If  Corneille,  in  reprefenting  the  affair  between  Horatius  and 
his  lifter,  upon  which  the  murder  enfues  behind  the  feene,  had 
no  other  view  but  to  remove  from  the  fpeCiators  a ftiocking  ac- 
tion, he  was  guilty  of  a capital  miftake  : for  murder  in  cold 
blood,  which  in  feme  meafure  was  the  cafe  as  reprefented,  is 
more  ftiocking  to  a polite  audience,  even  where  the  concluftve 
ftab  is  not  feen,  than  the  fame  aft  performed  in  their  prefence 
by  violent  and  unpremeditated  paflion,  as  fucjdenly  repented  of 
as  committed.  Addifon’s  obfervation  is  juft;  that  no  part  of 
this  incident  ought  to  have  been  reprefented,  but  referved  for  a 
narrative,  with  every  alleviating  circumftance  in  favour  of  the 
hero. 

A few  words  upon  the  dialogue,  which  ought  to  be  fo  con- 
ducted as  to  be  a true  reprefentation  of  nature..  We  talk  not 
here  of  the  fentimGnts  nor  of  the  language  (which  are  treated 
elfewhere)  : but  of  what  properly  belongs  to  dialogue-writing; 
where  every  Angle  fpeech,  fhort  or  long,  ought  to  arife  from 
what  is  faid  by  the  former  fpeaker,  and  furnilh  matter  for  what 
comes  after  till  the  end  of  the  feene.  In  this  view,  all  the 
fpeeches  from  firft  to  laft  reprefent  fo  many  links  of  one  regu- 
lar chain.  No  author,  ancient  or  modern,  poffefles  the  art  of 
dialogue  equal  to  Shakefpeare.  Dryden,  in  that  particular, 
may  juftly  be  placed  as  his  oppofite.  He  frequently  introduces 
three  or  four  perfons  fpeaking  upon  the  fame  fubjeft,  each 
throwing  out  his  own  notions  feparately,  without  regarding 
what  is  faid  by  the  reft  : take  for  an  example  the  firft  feene  of 
Aurengzebe.  Sometimes  he  makes  a number  club  in  relating 
an  event,  not  to  a flranger  fuppofed  ignorant  of  it,  but  to  one 
another,  for  the  fake  merely  of  lpeaking  : of  which  notable 
fort  of  dialogue  we  have  a fpecimen  in  the  firft  feene  of  the 
firft  part  of  the  Conqueft  of  Granada.  In  the  fecond  part  of 
the  fame  tragedy,  feene  fecond,  the  King,  Abenamar,  and 
Zulema,  make  their  feparate  obfervations,  like  fo  many  folilo- 
quies,  upon  the  fluctuating  temper  of  the  mob  : a dialogue 
fo  uncouth  puts  one  in  mind  of  two  fhepherds  in  a paftoral 
excited  by  a prize  to  pronounce  verfes  alternately,  each  in  praife 
of  his  own  tniftrefs. 

This  manner  of  dialogue-writing,  befide  an  unnatural  air, 
has  another  bad  effeft : it  flays  the  conrfe  of  the  aftion,  becaufe 
it  is  not  productive  of  any  confequence.  In  Congreve’s  come- 
dies, the  aftion  is  often  fufpended  to  make  way  for  a play  of  wit. 

No  fault  is  more  common  among  writers  than  to  prolong  a 
fpeech  after  the  impatience  of  the  perfon  to  whom  it  is  ad- 
drefled  ought  to  prompt  him  or  her  to  break  in.  Confider  only 
how  the  impatient  aftor  is  to  behave  in  the  mean  time.  To 
exprefs  his  impatience  in  violent  aftion  without  interrupting 
would  be  unnatural;  and  yet  to  diflemble  his  impatience,  by ' 
appearing  cool  where  he  ought  to  be  highly  inflamed,  would  be 
no  let's  fo. 

Rhyme  being  unnatural  and  difguftful  in  dialogue,  is  happily 
banifhed  from  our  theatre  : the  only  wonder  is  that  it  ever  found 
admittance,  efpecially  among  a people  accuftomed  to  the  more 
manly  freedom  of  bhaltelpeare’s dialogue.  By  banifhing  rhyme, 
4 O 
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we  have  gained  fo  much  as  never  once  to  dream  that  there  can 
be  any  further  improvement.  And  yet,  however  fuitable blank 
verfe  may  be  to  elevated  characters  and  warm  palfions,  it  muft: 
appear  improper  and  affected  in  the  mouths  of  the  lower  fort. 
Why  then  flmuld  it  be  a rule,  That  every  feene  in  tragedy  mutt 
be  in  blank  verfe  ? Shakefpeare,  with  great  judgment,  has  fol- 
lowed a different  rule  ; which  is,  to  intermix  profe  with  verfe, 
and  only  to  employ  the  latter  where  it  is  required  by  the  im 
portance  or  dignity  of  the  fubjeft.  Familiar  thoughts  ancl 
ordinary  fafts  ought  to  be  exprefled  in  plain  language  : to  hear, 
for  example,  a footman  deliver  a fimple  meflage  in  blank  verfe 
muft  appear  ridiculous  to  every  one  who  is  not  bialfed  by  cuf- 
tom.  In  fhort,  that  variety  of  characters  and  of  tituations, 
which  is  the  life  of  a play,  requires  not  only  a fuitable  variety 
in  the  fentiments,  but  alfo  in  the  diCtion. 

§ 3.  The  Three  Unities. 

When  we  conflder  the  chain  of  caufes  and  effeCts  in  the 
material  world,  independent  of  purpofe,  defign,  or  thought,  we 
find  a number  of  incidents  in  fucceffion,  without  beginning, 
middle,  or  end  : every  thing  that  happens  is  both  a caufe  and 
an  effeCt ; being  the  effeCt  of  what  goes  before,  and  the  caufe  of 
what  follows  : one  incident  may  aft'eft  us  more,  another  lefs  ; 

but  all  of  them  are  links  in  the  univerfal  chain  : the  mind,  in 
viewing  thefe  incidents,  cannot  reft  or  fettle  ultimately  upon 
any  one  j but  is  carried  along  in  the  train  without  any 
clofe. 

But  when  the  intelleftual  world  is  taken  under  view,  in  con- 
junction with  the  material,  the  feene  is  varied.  Man  aCts  with 
deliberation,  will,  and  choice  : he  aims  at  fome  end  : glory,  for 
example,  or  riches,  or  conqueft,  the  procuring  happinefs  to  in- 
dividuals, or  to  his  country  in  general  : he  propofes  means,  and 
lays  plans  to  attain  the  end  propofed.  Here  are  a number  of 
faCls  or  incidents  leading  to  the  end  in  view,  the  whole  com- 
pofirig  one  chain  by  the  relation  of  caufe  and  effeCt.  in  running 
over  a feries  of  fuch  faCts  or  incidents,  we  cannot  reft  upon 
any  one ; becaufe  they  are  prefented  to  us  as  means  only,  lead- 
ing to  fome  end  : but  we  reft  with  fatisfaCtion  upon  the  end  or 
ultimate  event ; becaufe  there  the  purpofe  or  aim  of  the  chief 
perfon  or  perfons  is  accompliihed.  This  indicates  the  begin- 
ning, the  middle,  and  the  end,  of  what  Ariftotle  calls  an  entire 
ad'wn.  The  ftory  naturally  begins  with  deferibing  thofe  cir- 
cumftances  which  move  the  perfon  who  aCts  the  principal  part 
to  form  a plan,  in  order  to  compafs  lome  defired  event ; the 
profecution  of  that  plan,  and  the  obftruftions,  carry  the  reader 
into  the  heat  of  action  ; the  middle  is  properly  where  the  ac- 
tion is  the  molt  involved ; and  the  end  is  where  the  event  is 
brought  about,  and  the  plan  accompliihed. 

We  have  given  the  foregoing  example  of  a plan  crowned 
with  fuccefs,  becaufe  it  affords  the  cleareft  conception  of  a be- 
ginning, a middle,  and  an  end,  in  which  confifts  unity  of  ac- 
tion ; and  indeed  ftriCter  unity  cannot  be  imagined  than  in 
that  cafe.  But  an  aCtion  may  have  unity,  or  a beginning,  mid- 
dle, and  an  end,  without  fo  intimate  a relation  of  parts ; as 
where  the  cataflrophe  is  different  from  what  is  intended  or  de- 
fired, which  frequently  happens  in  our  beft  tragedies.  In  the 
JEneid,  the  hero,  after  many  obftruftions,  makes  his  plan  ef- 
fectual. The  iliad  is  formed  upon  a different  model  : it  be- 
gins with  the  quarrel  between  Achilles  and  Agamemnon  •, 
goes  on  to  deferibe  the  leveral  effeCts  produced  by  that  caule  ; 
and  ends  in  a reconciliation.  Here  is  unity  of  aftion,  no 
doubt,  a beginning,  a middle,  and  an  end  ; but  inferior  to  that 
of  the  /Eneid,  which  will  th  s appear  The  mind  hatha  pro- 
penfity  to  go  forward  in  the  chain  of  hiftory  ; it  keeps  always 
in  view  the  expefted  event ; and  when  the  n idents  or  under- 
parts are  conneCteo  by  their  relation  to  the  event,  the  mind 
funs  fweetly  and  eatily  along  them.  This  pleafure  we  have  in 


the  TE'icid.  It  is  not  altogether  fo  pleafant  to  conned,  as  in 
the  Iliad,  effeftsby  their  common  caufe  5 for  fuch  connection 
forces  the  mind  to  a continual  tetrofpeft  ; looking  backward 
is  like  walking  backward. 

If  unity  of  aCtion  be  a capital  beauty  in  fable  imitative  of 
human  affairs,  a plurality  of  unconnefted  fables  muft  be  a ca- 
pital deformity.  For  the  fake  of  variety,  we  indulge  an  under- 
plot that  is  connected  with  the  principal  : but  two  uncon- 
nected events  are  extremely  unpleafant,  even  where  the  fame 
aCtovs  are  engaged  in  both.  Aiiofto  is  quite  licentious  in  that 
particular:  he  carries  on  at  the  fame  time  a plurality  of  un-” 
connected  ftories.  His  only  excufe  is,  that  his  plan  is  perfectly 
well  adjufted  to  his  fubjeft;  for  every  thing  in  the  Orlando 
Furiofo  is  wild  and  extravagant. 

Though  to  date  faCts  in  the  order  of  time  is  natural,  yet 
that  order  may  be  varied  for  the  fake  of  confpicuous  beauties. 
If,  for  example,  a noted  ftory,  cold  and  fimple  in  its  firft 
movements,  be  made  the  fubjeCt  of  an  epic  poem,  the  reader 
may  be  hurried  into  the  heat  of  aCtion  ; referving  the  preli- 
minaries for  a converfation-piece,  if  thought  neceffary : and 
that  method,  at  the  fame  time,  hath  a peculiar  beauty  from 
being  dramatic.  But  a privilege  that  deviates  from  nature 
ought  to  be  fparingly  indulged  ; and  yet  romance-writers 
make  no  difficulty  of  prefenting  to  the  reader,  without  the 
lead  preparation,  unknown  perfons  engaged  in  fome  arduous 
adventure  equally  unknown.  In  Caffandra,  two  perfonages, 
who  afterwards  are  difeovered  to  be  the  heroes  of  the  fable, 
ftart  up  completely  armed  upon  the  banks  of  the  Euphrates, 
and  engage  in  a fingle  combat. 

A play  anal)  fed  is  a chain  of  connected  faCts,  of  which 
each  feene  makes  a link.  Each  feene,  accordingly,  ought  to 
produce  fome  incident  relative  to  the  cataftrophe  or  ultimate 
event,  by  advancing  or  retarding  it.  A feene  that  produceth 
no  incident,  and  for  that  reafon  may  be  termed  barren,  ought 
not  to  be  indulged,  becaufe  it  breaks  the  unity  of  aftion  : a 
barren  feene  can  never  be  entitled  to  a place,  becaufe  the  chain 
is  complete  without  it.  In  the  Old  Bachelor,  the  3d  feene  of 
aft  2.  and  all  that  follow  to  the  end  of  that  aft,  are  mere  con- 
verfation-pieces,  productive  of  no  confequence.  The  10th 
and  nth  feenes,  aft  3.  Double  Dealer,  and  the  10th,  nth, 
nth,  13th,  and  14th  feenes,  aft  1 Love  for  Love,  are  of  the 
fame  kind.  Neither  is  The  Way  of  the  World  entirely  guilt- 
lefs  of  fuch  feenes.  It  will  be  no  juftification  that  they  help 
to  difplay  characters:  it  were  better,  like  Dryden  in  his 
dramatis  perfonte,  to  deferibe  characters  beforehand  ; which 
would  not  break  the  chain  of  aCtion.  But  a writer  of  genius 
has  no  occafion  for  fuch  artifice  : he  can  difplay  the  charac- 
ters of  his  perfonages  much  more  to  the  life  in  fentiment  and 
aCtion.  How  fuccefsfully  is  this  done  by  Shakefpeare  ! in 
whofe  works  there  is  not  to  be  found  a fingle  barren  feene. 

Upon  the  whole,  it  appears,  that  all  the  fafts  in  an  hittorical 
fable  ought  to  have  a mutual  conneftion,  by  their  common  re- 
lation to  the  grand  event  or  cataftrophe.  And  this  relation, 
in  which  the  unity  of  aCtion  conlilts,  is  equally  eflential  to  epic 
and  dramatic  competitions. 

How  far  the  unities  of  time  and  of  place  are  eflential,  is  a 
queftion  of  greater  intricacy.  Thefe  unities  were  ftriftly  ob- 
ferved  in  the  Greek  and  Roman  theatres  ; and  they  are  incul- 
cated by  the  French  and  Englifh  critics  as  eftential  to  every 
dramatic  compofition.  In  theory  thefe  unities  are  alfo  ac- 
knowledged by  our  beft  poets,  though  their  pi  aft  ice  feldom 
correiponds  : they  are  often  forced  to  take  liberties,  which 
they  pretend  not  to  juftify,  againft  thepraftice  of  the  Greeks 
and  Romans,  and  againft  the  folemn  decifion  of  their  own 
countrymen.  Butin  thecourfeof  this  inquiry  it  will  be  made 
evident,  that  in  this  article  we  are  under  no  ntcefiity  to  copy 
the  anciehts  ; and  that  our  critics  aie  guilty  of  a miftake,  in 
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admitting  no  grater  latitude  of  place  and  time  than  was  ad- 
mitted in  Greece  and  Rome. 

Indeed  the  unities  of  place  and  time  are  not,  by  the  molt 
rigid  critics,  required  in  a narrative  poem.  In  Inch  compofi- 
tk>n,  if  it  pretend  to  copy  nature,  thefe  unities  would  be  abfurd; 
becaufe  real  e'ents  are  ieldom  confined  within  narrow  limits 
either  of  place  or  of  time  : and  yet  we  can  follow  hiftory,  or  an 
hiftorical  fable,  through  all  its  changes,  with  the  greateft  faci- 
lity : we  never  once  think  of  meafuring  the  real  time  by  what  is 
taken  in  reading}  nor  of  forming  any  connection  between  the 
place  of  action  and  that  which  we  occupy. 

We  are  aware,  that  the  drama  differs  fo  far  from  the  epic  as 
to  admit  different  rules.  Ii  will  be  obferved,  “ That  an  hilto- 
rical  fable,  intended  for  reading  folely,  is  under  no  limitation 
of  time  or  of  place  more  than  a genuine  hiftory  ; but  that  a 
dramatic  compofition  cannot  be  accurately  reprefented  unlefs  it 
be  limited,  as  its  representation  is,  to  one  place  and  to  a few 
hours  ; and  therefore  that  no  fable  can  be  admitted  but  what  has 
thefe  properties,  becaufe  it  would  be  abfurd  to  compofe  a piece 
for  reprefentation  that  cannot  be  juftly  reprefented.”  This 
argument  has  at  leaf!  a plaufible  appearance;  and  yet  one  is 
apt  to  ful'peft  fome  fallacy,  confidering  that  no  critic,  however 
ftrift,  has  ventured  to  confine  the  unities  of  place  arid  of  time 
within  fo  narrow  bounds. 

A view  of  the  Grecian  drama,  compared  with  our  own,  may 
perhaps  relieve  us  from  this  dilemma  : if  they  be  differently 
conftrufted,  as  (hall  be  made  evident,  it  is  potlible  that  the 
foregoing  reafoning  rrfay  not  be  equally  applicable  to  both. 

All  authors  agree,  that  tragedy  in  Greece  was  derived  from 
the  hymns  in  praife  of  Bacchus,  which  were  fung  in  parts  by  a 
chorus.  Thefpis,  to  relieve, the  fingers,  and  for  the  fake  of 
variety,  introduced  one  aftor,  whole  province  it  was  to  explain 
hiftorically  the  fubjeft  of  the  fong,  and  who  occafionally  re- 
prefented one  or  other  perfonage.  Efchyhis,  introducing  a 
fecond  aftor,  formed  the  dialogue  ; by  which  the  performance 
became  dramatic  ; and  the  aftors  were  multiplied  when  the 
fubjeft  reprefented  made  it  neceflary.  But  ftill  the  chorus, 
which  gave  a beginning  to  tragedy,  was  confidered  as  an  effen- 
tial  part.  The  firft  feene,  generally,  unfolds  the  preliminary 
circumfiances  that  lead  to  the  grand  event ; and  this  feene  is  by 
Ariftotle  termed  the  prologue.  In  the  fecond  feene,  where  the 
aftion  properly  begins,  the  chorus  is  introduced,  which,  as  ori- 
ginally, continues  upon  the  ftage  during  the  whole  perform- 
ance : the  chorus  frequently  makes  one  in  the  dialogue  ; and 
when  the  dialogue  happens  to  be  ful'pended,  the  chorus,  during 
the  interval,  is  employed  in  tinging.  Sophocles  adheres  to 
this  plan  religioufly.  Euripides  is  not  altogether  fo  correft.  in 
fome  of  his  pieces  it  becomes  necefiary  to  remove  the  chorus  for 
a little  time  : but  when  that  unufual  ftep  is  rifked,  matters  are 
fo  ordered  as  not  to  interrupt  the  reprefentation  : the  chorus 
never  leave  the  ftage  of  their  own  accord,  but  at  the  com- 
mand of  fome  principal  perfonage,  who  conftantly  waits  their 
return. 

Thus,  the  Grecian  drama  is  a continued  reprefentation  with- 
out any  interruption;  a circumftance  that  merits  attention.  A 
continued  reprefentation  without  a paufe  affords  not  opportunity 
to  vary  the  place  ot  action,  nor  to  prolong  the  time  of  the 
aftion  beyond  that  of  the  reprefentation.  To  a reprefentation 
fo  confuted  in  place  and  tun*-  he  foreg  ing  reafoning  is  briefly 
ap,  ible  a real  or  feigned  iftion  that  is  brought  to  a con 
ciuiioii  alter  confiderable  intervals  of  time  and  frequent  changes 
of  place  cannot  accurately  be  copied  in  a reprelentaiion  that 
admits  no  latitude  n either.  Hence  it  is,  that  the  unilies  of 
place  and  of  time  were,  or  ought  10  nave  been,  Itrtftly  obferved 
in  the  Greek  tragedies;  which  is  made  neceff’ary  by  the  very 
conltitu  ii.n  of  ih<  ir  drama,  for  it  is  ablurd  to  compute  a trag  dy 
that  cannot  be  j utily  reprefented. 
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ftlodern  critics,  who  for  our  drama  pretend  to  eftablifh  rules 
founded  on  the  practice  of  the  Greeks,  are  guilty  of  an  egregi- 
ous blunder.  The  unities  of  place  and  of  time  were  in  Greece, 
as  we  lee.  a matter  of  neceffity,  not  of  choice;  and  it  is  eafy  to 
fhow,  that,  if  we  fubmit  to  fuch  fetters,  it  muff  be  from  choice, 
not  neceffity.  This  will  be  evident  upon  taking  a view  of  the 
conftitution  of  our  drama,  which  differs  widelv  from  that  of 
Greece ; whether  more  or  lefs  perfeit,  is  a different  point,  to 
be  handled  afterward.  By  dropping  the  chorus,  opportunity 
is  afforded  to  divide  the  reprefentation  by  intervals  of  time, 
during  which  the  ftage  is  evacuated  and  the  fpeftacle  ful'pended. 
This  qualifies  our  drama  for  fubjefts  fpread  through  a wide 
fpace  both  of  time  and  of  place  the  time  fuppofed  to  pafs- 
during  the  fufpenfion  of  the  reprefentation  is  not  meafured  by 
the  time  of  the  fufpenfion  ; and  any  place  may  be  fuppofed,  as 
it  is  not  in  fight : by  which  means,  many  fubjefts  can  juftly  be 
reprefented  in  our  theatres,  that  were  excluded  from  thole  of 
ancient  Greece.  This  doftrine  may  be  illuftrated,  by  com- 
paring a modern  play  to  a fet  of  hiftorical  piftures  ; let  us  fup- 
pofe  them  five  in  number,  and  the  refemblance  will  be  com- 
plete; each  of  the  piftures  refemb’es  an  aft  in  one  of  our  plays  : 
there  mull  necelfarily  be  the  ftrifteft  unity  of  place  and  of  time 
in  each  pifture  ; and  the  fame  neceffity  requires  thefe  two  unities 
during  each  aft  of  a play,  becaufe  during  an  aft  there  is  no  in- 
terruption in  the  fpeftacle.  Now,  when  we  view  in  fucceffion 
a number  of  fuch  hiftorical  piftures,  let  it  be,  for  example,  the 
Hiftory  of  Alexander  by  Le  Brun,  we  have  no  difficulty  to  con- 
ceive, that  months  or  years  have  palled  between  the  events  ex- 
hibited in  two  different  piftures,  though  the  interruption  is  im- 
perceptible in  paffing  our  eye  from  the  one  to  the  other  ; and 
we  have  as  little  difficulty  to  conceive  a change  of  place,  how- 
ever great  : in  which  view,  there  is  truly  no  difference  between, 
five  afts  of  a modern  play  and  five  fuch  piftures.  Where  the 
reprefentation  is  ful'pended,  we  can  with  the  greateft  facility 
l'uppofe  any  length  of  time  or  any  change  of  place  ;Hhe  fpefta- 
tor,  it  is  true,  may  be  confcious,  that  the  real  time  and  place 
are  not  the  fame  with  what  are  employed  in  the  reprefentation  p 
buf  this  is  a work  of  refieftion  ; and  by  the  fame  refteftion  he 
may  alfo  be  confcious,  that  Garrick  is  not  King  Lear,  that  the 
playhoufe  is  not  Dover  cliffs,  nor  the  noife  he  hears  thunder  and 
lightning.  In  a word,  after  an  interruption  of  the  reprefenta- 
tion, it  is  not  more  difficult  for  a fpeftator  to  imagine  a new 
place,  or  a different  time,  than,  at  the  commencement  of  the 
play,  to  imagine  himlelf  at  Rome,  or  in  a period  of  time  two 
thouf’and  years  back.  And  indeed  it  is  abundantly  ridiculous 
that  a critic,  who  is  willing  to  hold  candle-light  for  fun-fhine,, 
and  fome  painteft  canvalies  for  a palace  or  a pril'on,  fhould- 
aft'eft  fo  much  difficulty  in  imagining  a latitude  of  place  or 
of  time  in  the  fable,  beyond  what  is  neceflary  in  the  repre- 
fentation. 

There  are,  it  muft  be  acknowledged,  fome  effefts  of  great 
latitude  in  time  that  ought  never  to  be  indulged  in  a compofi- 
tion for  the  theatre:  nothing  can  be  more  abfurd,  than  at  the 
clofe  to  exhibit  a full-grown  perl'on  who  appears  a child  at  the 
beginning  : the  mind  rejefts,  as  contrary  to  ail  probability,  fuch 
latitude  of  time  as  is  requitite  for  a change  fo  remarkable.  The 
greateft  change  from  pfface  to  place  hath  not  altogether  the  fame 
bad  etfeft : in  the  bulk  of  human  affairs  place  is  not  material; 
and  the  mind,  wffien  occupied  with  an  interefting  event,  is  little 
regardful  of  minute  cb  cum  fiances:  theie  may  be  varied  at  will, 
becaufe  they  fcarce  make  any  Lmprrfii  u. 

At  ihe  fame  time,  it  is  not  here  meant  tojuftify  liberty  with- 
out any  re'erve  An  unbounded  licence  wuh  relation  to  place 
and  time  is  faulty,  tor  a reafon  that  teems  to  have  Uen  over- 
looked, which  is,  that  it  Ieldom  fails  to  b eak  the  unity  of 
aftion:  in  the  ordinary  courle  of  human  affairs,  ftngie  events, 
luch  as  are  fit  to  be  reprelented  on  the  ftage,  are  confined  to  a 
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narrow  f pot,  and  generally  employ  no  great  extent  of  time: 
we  accordingly  feldom  find  ftrift  unity  of  aftion  in  a dramatic 
compofition,  wheie  any  remarkable  latitude  is  indulged  in  thcfe 
particulars.  It  may  even  be  admitted,  that  a compofition 
which  employs  but  one  place,  and  requires  not  a greater  length 
ot  time  than  is  necefiary  for  the  reprefentation,  is  fo  much  the 
more  perfect;  becaufe  the  confining  an  event  within  fo  narrow 
bounds,  contributes  to  the  unity  of  aftion,  and  alfo  prevents 
that  labour,  however  High t,  which  the  mind  muft  undergo  in 
imagining  frequent  changes  of  place,  and  many  intervals  of 
time.  Blit  Hill  we  muft  infift,  that  fuch  limitation  of  place  and 
time  as  was  necefl'ary  in  the  Grecian  drama,  is  rio  rule  tons  ; and 
therefore,  that  though  fuch  limitation  adds  one  beauty  more  to 
the  compofition,  it  is  at  bell  but  a refinement,  which  may  juftly 
give  place  to  a thoufand  beauties  more  fubftantial.  And  we 
may  add,  that  it  is  extremely  difficult,  if  not  impracticable,  to 
contraft  within  the  Grecian  limits  any  fable  fo  fruitful  of  inci- 
dents in  number  and  variety  as  to  give  full  fcope  to  the  fluctua- 
tion of  paffion. 

It  may  now  appear,  that  critics  who  put  the  unities  of  place 
and  of  time  upon  the  fame  footing  with  the  unity  of  aftion, 
making  them  all  equally  eflential,  have  not  attended  to  the  na- 
ture and  contlitution  of  the  modern  drama.  If  they  admit  an 
interrupted  reprefentation,  with  which  no  writer  finds  fault,  it 
is  abfurd  to  rejeft  its  greateft  advantage,  that  of  reprefenting 
many  interefting  fubjeCts  excluded  from  the  Grecian  ftage.  If 
there  needs  muft  be  a reformation,  why  not  reftore  the  ancient 
chorus  and  the  ancient  continuity  of  aftion  ? There  is  certainly 
no  medium  ; for,  to  admit  an  interruption  without  relaxing 
from  the  ftrift  unities  of  place  and  of  time,  is  in  effeft  to  load 
us  with  all  the  inconveniences  of  the  ancient  drama,  and  at  the 
lame  time  to  withhold  from  us  its  advantages. 

And  therefore  the  only  proper  queftion  is.  Whether  our 
model  be  or  be  not  a real  improvement  ? This  indeed  may 
fairly  be  called  in  queftion ; and  in  order  to  a comparative  trial, 
fame  particulars  muft  be  premifed.  When  a play  begins,  we 
have  no  difficulty  to  adjuft  our  imagination  to  the  l'cene  of 
aCtion,  however  diftant  it  be  in  time  or  in  place;  becaufe  we 
know  that  the  play  is  a reprefentation  only.  The  cafe  is  very 
different  after  we  are  engaged : it  is  the  perfection  of  repre- 
fentation to  hide  itfelf,  to  impofe  on  the  fpeCtator,  and  to  pro- 
duce in  him  an  imprefiion  of  reality,  as  if  he  were  fpeCtator  of 
a real  event ; but  any  interruption  annihilates  that  imprefiion, 
by  roufing  him  out  of  his  waking  dream,  and  unhappily  re- 
ftoring  him  to  his  fenfes.  So  difficult  it  is  to  fupport  the  im- 
preflion  of  reality,  that  much  {lighter  interruptions  than  the 
interval  between  two  aCts  are  fufficient  to  difl'olve  the  charm  : 
in  the  3th  aft  of  the  Mourning  Bride,  the  three  firft  feenes  are 
in  a room  of  ftate,  the  fourth  in  a prifon;  and  the  change  is 
operated  by  {hifting  the  fcene,  which  is  done  in  a trice : but 
however  quick  the  tranfition  may  be,  it  is  imprafticable  to  im- 
pofe upon  the  lpeftators  fo  as  to  make  them  conceive  that  they 
are  actually  carried  from  the  palace  to  the  prifon  ; they  im- 
mediately refleft,  that  the  palace  and  prifon  are  imaginary,  and 
that  the  whole  is  a fiftion. 

From  thefe  premifes,  one  will  naturally  be  led,  at  firft  view, 
to  pronounce  the  frequent  interruptions  in  the  modern  drama  to 
be  an  imperfeftion.  It  will  occur,  “ That  every  interruption 
muft  have  the  etfeft  to  banifti  the  dream  of  reality,  and  with  it  to 
baniffi  our  concern,  which  cannot  I'ubfift  while  we  arc  confcious 
that  all  is  a fiftion  ; and  therefore,  that  in  the  modern  drama, 
fufficient  time  is  not  afforded  for  fluctuation  and  (welling  of 
paffion,  like  what  is  afforded  in  that  of  Greece,  where  there  is 
'no  interruption.”  This  reafoning,  it  muft  be  owned,  has  a 
fpecious  appearance:  but  we  muft  not  become  faint-hearted 
upon  the  firft  rcpulie ; let  us  rally  our  troops  for  a fecond 
engagement. 


On  the  Greek  Rage,  whatever  may  have  been  the  cafe  on 
the  Ivoman,  the  reprefentation  was  never  interrupted,  and  the 
divihon  by  afts  was  totally  unknown.  The  word  a&  never 
once  occurs  in  Ariftotle’s  Poetics,  in  which  he  defines  exaftly 
every  part  of  the  drama,  and  divides  it  into  the  beginning,  the 
middle*,  and  the  end.  At  certain  intervals,  indeed,  the  aclors 
retired;  but  the  ftage  was  not  then  left  empty,  nor  the  curtain 
let  fall;  for  the  chorus  continued  and  fung.  Neither  do  thcfe 
fongs  of  the  chorus  divide  the  Greek  tragedies  into  five  por- 
tions, fimilar  to  our  afts  ; though  fome  of  the  commentators 
have  endeavoured  to  force  them  into  this  office.  But  it  is  plain, 
that  the  intervals  at  which  the  chorus  fung  are  extremely  un- 
equal and  irregular,  fuited  to  the  occafion  and  the  fubjeft  ; and 
would  divide  the  play  fometimes  into  three,  fometimes  into 
feven  or  eight  afts. 

As  praftice  has  now  eftablifhed  a different  plan  on  the  mo- 
dern fiage,  has  divided  every  play  into  five  aCts,  and  made  a to- 
tal paufe  in  the  reprefentation  at  the  end  of  each  aft,  the 
queftion  to  be  confidered  is,  \Vhether  the  plan  of  the  ancient 
or  of  the  modern  drama  is  beft  qualified  for  making  a deep  im- 
preffion  on  the  mind  ? That  the  preference  is  due  to  the  plan  of 
the  modern  drama,  will  be  evident  from  the  following  confidera- 
tions.  It  it  be  indeed  true,  as  the  advocates  for  the  three  uni- 
ties allege,  that  the  audience  is  deluded  into  the  belief  of  the 
reality  of  a well-afted  tragedy,  it  is  certain  that  this  delufion 
cannot  be  long  fupported  ; for,  when  the  fpirits  are  exhaufted 
by  clofe  attention,  and  by  the  agitation  of  paffion,  an  uneafi- 
nefs  enfues,  which  never  fails  to  banifh  the  waking  dream. 
Now,  fuppofing  the  time  that  a man  can  employ  with  ftrift  at- 
tention without  wandering  to  be  no  greater  than  is  requifite 
for  a Angle  aft  (a  fuppofuion  that  cannot  be  far  from  truth), 
it  follows,  that  a continued  reprefentation  of  longer  endurance 
than  an  aft,  inltead  of  giving  fcope  to  fluctuation  and  fwelling 
of  paffion,  would  overftrain  the  attention,  and  produce  a total 
abfence  of  mind.  In  this  refpeft,  the  four  paufes  have  a fine 
effeft  : for,  by  affording  to  the  audience  a feafonable  refpite 
when  the  impreffion  of  reality  is  gone,  and  while  nothing  ma- 
terial is  in  agitation,  they  relieve  the  mind  from  its  fatigue  ; 
and  confequently  prevent  a wandering  of  thought  at  the  very- 
time  poffibly  of  the  moft  interefting  feenes. 

In  one  article,  indeed,  the  Grecian  model  has  greatly  the  ad- 
vantage : its  chorus,  during  an  interval,  not  only  preferves  alive 
the  impreffions  made  upon  the  audience,  but  alfo  prepares 
their  hearts  finely  for  new  impreffions.  In  our  theatres,  on  the 
contrary,  the  audience,  at  the  end  of  every  aft,  being  left  to 
trifle  time  away,  lofe  every  warm  imprefiion  ; and  they  begin 
the  next  aft  cool  and  unconcerned,  as  at  the  commencement  of 
the  reprefentation.  This  is  a grofs  malady  in  our  theatrical 
reprefentations;  but  a malady  that  luckily  is  not  incurable  : 
to  revive  the  Grecian  chorus,  would  be  to  revive  the  Grecian 
flavery  of  place  and  time  ; but  we  can  figuie  a detached  chorus 
coinciding  with  a paufe  in  the  reprefentation,  as  the  ancient 
chorus  did  with  a paufe  in  the  principal  aftion.  What  objec- 
tion, for  example,  can  there  lie  againft  mufic  between  the  afts, 
vocal  and  infti  umental,  adapted  to  the  fubjeft  ? Such  detached 
chorus,  without  putting  11s  under  any  limitation  of  time  or  place, 
would  lecruitthc  fpirits,  and  \vould  preferve  entire  the  tone,  if 
not  the  tide,  of  paffion : the  mufic,  after  an  aft,  fliould  commence 
in  the  tone  of  the  preceding  paffion,  and  be  gradually  varied 
till  it  accord  with  the  tone  of  the  paffion  that  is  to  fucceed  in 
the  next  aft.  1 he  mufic  and  the  reprefentation  would  both  of 
them  be  gainers  by  their  conjunction  ; which  will  thus  appear. 
Mufic  that  accords  with  the  prefent  tone  of  mind  is,  on  that 
account,  doubly  agreeable ; and  accordingly,  though  mufic 
fingly  hath  not  power  to  raife  a paffion,  it  tends  greatly  to 
fupport  a paffion  already  raifed.  Further,  mufic  prepares  us 
for  the  paffion  that  follows,  by  making  cheerful,  tender. 
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melancholy,  or  animated  imprefllons,  as  the  ftibjeft  requires. 
Take  for  an  example  the  firft  fcene  of  the  Mourning  Bride , 
where  foft  mufic,  in  a melancholy  drain,  prepares  us  for  Al- 
nieria’s  deep  diitrefs.  In  this  manner,  mufic  and  reprefenta- 
tion  fupport  each  other  delightfully  : the  impreffion  made  up- 
on the  audience  by  the  reprefentation,  is  a fine  preparation  for 
the  mufic  that  fucceeds ; and  the  impreffion  made  by  the  mufic 
is  a fine  preparation  for  the  reprefentation  that  fucceeds.  It 
appears  evident,  that  by  fome  l'uch  contrivance  the  modern 
drama  may  be  improved,  fo  as  to  enjoy  the  advantage  of  the 
ancient  chorus  without  its  fiavifh  limitation  of  place  and  time. 
But  to  return  to  the  comparifon  between  the  ancient  and  the 
modern  drama. 

The  numberlefs  improprieties  forced  upon  the  Greek  dra- 
ma-ic  poets  by  the  conftitution  of  their  drama,  may  be  fuffi- 
cient,  one  (hould  think,  to- make  us  prefer  the  modern  drama, 
even  abilrafting  from  the  improvement  propofed.  To  prepare 
the  reader  for  this  article,  it  muff  be  piemifed,  that  as  in 
the  ancient  drama  the  place  of  aftion  never  varies,  a place 
neceffarily  mud  be  chofen  to  which  every  perfon  may  have 
accefs  without  any  improbability.  This  confines  the  fcene 
to  fome  open  place,  generally  the  court  or  area  before  a pa- 
lace ; which  excludes  from  the  Grecian  theatre  tranfaftions 
within  doors,  though  thefe  commonly  are  the  moft  important. 
Such  cruel  reftraint  is  of  itfelf  fufficient  to  cramp  the  moft 
pregnant  invention  j and  accordingly  the  Greek  writer?,  in 
order  to  preferve  unity  of  place,  are  reduced  to  vvoful  impro- 
prieties. In  the  Hippolytus  of  Euripides  (aft.  1.  fc.  6.),  Phae- 
dra, diftrefled  in  mind  and  body,  is  carried  without  any  pre- 
text from  her  palace  to  the  place  of  aftion  ; is  there  laid  upon 
a couch,  unable  to  fupport  herftlf  upon  her  limbs  ; and  made 
to  utter  many  things  improper  to  be  heard  by  a number  of  wo- 
men who  foim  the  chorus:  and  what  is  ftill  more  improper, 
her  female  attendant  ules  the  ftrongeft  entreaties  to  make  her 
reveal  the  fecret  caufe  of  her  anguifh  ; which  at  laft  Phaedra, 
contrary  to  decency  and  probability,  is  prevailed  upon  to 
do  in  prefence. of  that  very  chorus  (aft  2.  fc.  2.)  Alceftes,  in 
Euripides,  at  the  point  of  death,  is  brought  from  the  palace 
to  the  place  of  .aftion,  groaning,  and  lamenting  her  un- 
timely fate  (aft  2.  fc.  1.)  In  the  Trachima  of  Sophocles 
(aft  2 ),  a fecret  is  imparted  to  Dejanira,  the  wife  of  Hercu- 
les, in  prefence  of  the  chorus.  In  the  tragedy  of  Iphigenia, 
the  meffenger  employed  to  inform  Clytemneftra  that  Iphigenia 
was  facrificed.  Hops  fhort  at  the  place  of  aftion,  and  with  a 
loud  voice  calls  the  quaen  from  her  palace  to  hear  the  news. 
Again,  in  the  Iphigenia  in  T auris  (aft  4.),  the  neceflary  pre- 
fence of  the  chorus  forces  Euripides  into  a grofs  abfurdity,  which 
is,  to  form  a fecret  in  thtir  hearing  ; and,  to  difguife  the  ab- 
furdity, much  court  is  paid  to  the  chorus,  not  one  woman  but 
a number,  to  engage  them  to  fecrecy.  In  the  Medea  of  Euri- 
pides, that  princefs  makes  no  difficulty,  in  prefence  of  the  cho- 
rus, to  plot  the  death  of  her  hufband,  of  his  mitlrefs,  and  of  her 
father  the  king  of  Coiinth,  all  by  poifon : it  was  neceflary  to 
bring  Medea  upon  the  ftage ; and  there  is  but  one  place  of 
aftion,  which  is  always  occupied  by  the  chorus.  This  fcene 
clofes  the  fecond  aft  j and  in  the  end  of  the  third,  fhe  frankly 
makes  the  chorus  her  confidents  in  plotting  the  murder  of  her 
own  children.  Terence,  by  identity  of  .place,  is  often  forced 
to  make  a converfation  within  doors  be  heard  oil  the  open 
ftreet : the  cries  of  a woman  in  labour  are  there  heard  dif- 
tindly. 

The  Greek  poets  are  not  lefs  hampered  by  unity  of  time 
than  by  that  of  place.  In  the  Hippolytus  of  Euripides,  that 
prince  is  banifhed  at  the  end  of  the  4th  aft  j and  in  the  firft 
icciie  of  the  following  aft,  a meffenger  relates  to  Thefeus  the 
'*hole  particulars  of  the  death  of  Hippolytus  by  the  fea-mon- 
fler:  that  remarkable  event  mult  have  occupied  many  hours  : 
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and  yet  in  the  reprefentation  it  is  confined  to  the  time  em- 
ployed by  the  chorus  upon  the  fong  at  the  end  of  the  4th  aft. 
The  inconfiftency  is  ftill  greater  in  the  Iphigenia  in  T auris 
(aft  5.  fc.  4.)  : the  fong  could  not  exhauft  half  an  hour  ; and 
yet  the  incidents  fuppofed  to  have  happened  during  that  time 
could  not  naturally  have  been  tranfafted  in  lefs  than  half  a day. 

The  Greek  artifts  are  forced,  not  lefs  frequently,  to  tranfgrefs 
another  rule  derived  alfo  from  a continued  reprefentation.  The 
rule  is,  that  as  a vacuity,  however  momentary,  interrupts  the 
reprefentation,  it  is  neceflary  that  the  place  of  aftion  be  con- 
ftantly  occupied.  Sophocles,  with  regard  to  that  rule  as  well 
as  to  others,  is  generally  correft  : but  Euripides  cannot  bear 
fuch  reftraint ; he  often  evacuates  the  ftage,  and  leaves  it  empty 
for  others.  Iphigenia  in  Tauris,  after  pronouncing  a folilo- 
quy  in  the  firft  fcene,  leaves  the  place  of  aftion,  and  is  fucceeded 
by  Oreftes  and  Py lades  :.  they,  after  fome  converfation,  walk 
off  $ and  Iphigenia  re-enters,  accompanied  with  the  chorus. 
In  the  Alceftes,  which  is  of  the  fame  author,  the  place  of  ac- 
tion is  void  at  the  end  of  the  third  aft.  It  is  true,  that  to  co- 
ver the  irregularity,  and  to  preferve  the  reprefentation  in  mo- 
tion, Euripides  is  careful  to  fill  the  ftage  without  lofs  of  time: 
but  this  ftill  is  an  interruption,  and  a link  of  the  chain  broken  : 
for,  during  the  change  of  the  aftors,  there  mull  be  a fpace  of 
time,  during  which  the  ftage  is  occupied  by  neither  let.  It 
makes  indeed  a more  remarkable  interruption,  to  change  the 
place  of  aftion  as  well  as  the  aftors ; but  that  was  not  prac- 
ticable upon  the  Grecian  ftage. 

It  is  hard  to  fay  upon  what  model  Terence  has  formed  his 
plays.  Having  no  chorus,  there  is  a paufe  in  the  reprefenta- 
tion at  the  end  of  every  aft  : but  advantage  is  not  taken  of  the 
ceflation,  even  to  vary  the  place  of  aftion  ; for  the  ftreet  is  al- 
ways chofen,  where  every  thing  pafling  may  be  feen  by  every 
perfon  ; and  by  that  choice,  the  moft  fprightly  and  interefting 
parts  of  the  aftion,  which  commonly  pafs  within  doors,  are 
excluded ; witnefs  the  laft  aft  of  the  Euniich.  He  hath  fub- 
mitted  to  the  like  flavery  with  refpeft  to  time.  In  a word,  a 
play  with  a regular  chorus,  is  not  more  confined  in  place  and 
time  than  his  plays  are.  Thus,  a zealous  feftary  follows  impli- 
citly ancient  forms  and  ceremonies,  without  once  confidering 
whether  their  inti'oduftive  caufe  be  itill  fubfifting.  Plautus,  of 
a bolder  genius  than  Terence,  makes  good  ufe  of  the  liberty 
afforded  by  an  interrupted  reprefentation  : he  varies  the  place 
of  aftion  upon  all  occafions,  when  the  variation  fuits  his  pur- 
pofe. 

The  intelligent  reader  will  by  this  time  underftand,  that  we 
plead  for  no  change  of  place  in  our  plays  but  after  an  interval, 
nor  for  any  latitude  in  point  of  time  but  what  falls  in  with  an 
interval.  The  unities  of  place  and  time  ought  to  be  ftriftly  ob- 
ferved  during  each  aft  ; for  during  the  reprefentation  there  is. 
no  opportunity  for  the  fmalleil  deviation  from  either.  Hence 
it  is  an  effential  requill te,  that  during  an  aft  the  ftage  be  al- 
ways occupied  ; for  even  a momentary  vacuity  makes  an  inter- 
val or  interruption.  Another  rule  is  no  lefs  effential  : it  would 
be  a grofs  bieach  of  the  unity  of  aftion  to  exhibit  upon  the 
ftage  two  feparate  aftions  at  the  fame  time  ; and  therefore,  to 
preferve  that  unity,  it  is  neceflary  that  each  perfonage  intro- 
duced during  an  aft  be  linked  to  thofe  in  poffefiion  of  the  ftage, 
fo  as  to  join  all  in  one  aftion.  Thele  things  follow  from  the 
very  conception  of  an  aft,  which  admits  not  the  flighted  inter- 
ruption : the  moment  the  reprefentation  is  intermitted,  there  is 
an  end  of  that  aft  ; and  we  have  no  other  notion  of  a new  aft, 
blit  where,  alter  a paufe  or  interval,  the  reprefentation  is  again 
put  in  motion.  French  writers,  generally  fpeaking,  are  cor- 
reft in  this  particular.  The  Enghfii,  on  the  contrary,  are  fv 
irregular  as  lcarce  to  deferve  a crjticifm  ; aftors  not  only  ftte- 
ceed  each  other  in  the  fame  place  without  conneftion,  but, 
what  is  ftill  lefs  cxcufable,  they  frequently  fuccecd  each  cube? 
4 P 
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fn  different  places.  This  change  of  place  in  the  fame  aft  ought 
never  to  be  indulged ; for,  befide  breaking  the  unity  of  the 
act,  it  has  a difagreeable  effeft  : after  an  interval,  the  imagina- 
tion adapts  itfelf  to  any  place  that  is  neceffary,  as  readily  as  at 
the  commencement  of  the  play  ; but  during  the  reprefentation 
we  rejeft  change  of  place.  From  the  foregoing  cenfure  muff 
be  excepted  the  Mourning  Bride  of  Congreve,  where  regularity 
concurs  with  the  beauty  of  fentiment  and  of  language,  to  make 
it  one  of  the  molt  complete  pieces  England  has  to  boalt  of.  It 
is  to  be  acknowledged,  however,  that  in  point  of  regularity 
this  elegant  performance  is  not  altogether  unexceptionable.  In 
the  four  firlt  afts,  the  unities  of  place  and  time  are  ftriftly  ob- 
ferved  : but  in  the  lalt  aft,  there  is  a capital  error  with  refpeft 
to  unity  of  place  ; for,  in  the  three  firlt  feenes  of  that  aft,  the 
place  of  aftion  is  a room  of  (late,  which  is  changed  to  a prifon 
in  the  fourth  feene  : the  chain  alfo  of  the  aftors  is  broken  as 
the  perfons  introduced  in  the  prifon  are  different  from  thole 
who  made  their  appearance  in  the  room  of  ftate.  This  re- 
markable interruption  of  the  reprefentation  makes  in  effeft 
two  afts  inltead  of  one : and  therefore,  if  it  be  a rule  that  a 
play  ought  not  to  confift  of  more  afts  than  five,  this  perform- 
' ance  is  fo  far  defeftive  in  point  of  regularity.  It  may  be 
added,  that,  even  admitting  fix  afts,  the  irregularity  would 
not  be  altogether  removed,  without  a longer  paufe  in  the  re- 
prefentation than  is  allowed  in  the  afting  j for  more  than  a mo- 
mentary interruption  is  requifite  for  enabling  the  imagination 
readily  to  fall  in  with  a new  place,  or  with  a wide  fpace  of 
time.  In  Tbs  Way  of  the  World,  of  the  fame  author,  unity 
of  place  is  preferved  during  every  aft,  and  a ftrifter  unity  of 
time  during  the  whole  play  than  is  neceffary. 

§ 4.  Of  the  Opera. 

An  opera  is  a drama  reprefented  by  mufic.  This  entertain- 
ment was  invented  at  Venice.  An  exhibition  of  this  fort  re- 
quires a moil  brilliant  magnificence,  and  an  expenfe  truly  royal. 
The  drama  muft  neceffarily  be  compofed  in  verfe  j for,  as  operas 
are  fung,  and  accompanied  with  fymphonies,  they  muft  be  in 
verfe  to  be  properly  applicable  to  mufic.  To  render  this  en- 
tertainment ftill  more  brilliant,  it  is  ornamented  with  dances 
and  ballettes,  with  fuperb  decorations,  and  furprifing  machi- 
nery. The  dreffes  of  the  aftors,  of  thofe  who  affilt  in  the 
chorus,  and  of  the  dancers,  being  all  in  the  moil  fplendid  and 
elegant  taile,  contribute  to  render  the  exhibition  highly  fump- 
tuous.  But  notwithftanding  this  union  of  arts  and  pleafures 
at  an  immenfe  expenfe,  and  notwithftanding  a mod  dazzling 
pageantry,  an  opera  appears,  in  the  eyes  of  many  people  of 
talte,  but  as  a magnificent  abfurdity,  feeing  that  nature  is  ne- 
ver there  fiom  the  beginning  to  the  end.  It  is  not  our  bufi- 
ntfs  here,  however,  to  determine  between  the  different  taftes 
of  mankind. 

The  method  of  exprefiing  our  thoughts  by  finging  and  mu- 
fic is  fo  little  natural,  and  has  fomething  in  it  io  forced  and 
affefted,  that  it  is  not  eafy  to  conceive  how  it  could  come  into 
the  minds  of  men  of  genius  to  reprefent  any  human  aftion, 
and,  what  is  more,  a ferious  or  tragic  aftion,  any  otherwife 
than  by  fpeech.  We  have,  it  is  true,  operas  in  Englilh  by 
Addifon,  &c.  in  Italian  by  Metaftafio,  in  French  by  M.  Qui- 
nault,  Fontenelle,  & c.  the  fubjefts  of  which  are  fo  grave  and 
tragic,  that  one  might  call  them  mufical  tragedies,  and  real 
chefs  d' oeuvres  in  their  kind.  But  though  we  are  highly  fatis- 
fied  and  greatly  affefted  on  reading  them,  and  are  much  pleafed 
with  feeing  them  reprefented,  yet  the  fpeftator  is,  perhaps, 
more  charmed  with  the  magnificence  of  the  fight  and  the  beau- 
ty of  the  mufic,  than  moved  with  the  aftion  and  the  tragical 
part  of  the  performance.  We  are  not,  however,  of  that  order 
of  critics  who  ftrive  to  prove,  that  mankind  aft  wrong  in  find- 
in"  pltafure  in  an  objeft  with  which  they  arc  really  pleafed ; 


who  blame  a lover  for  thinking  his  miftrefs  charming,  when 
her  features  are  by  no  means  regular  ; and  who  are  perpetually 
applying  the  rules  of  logic  to  the  works  of  genius  : we  make 
thefe  obfervations  merely  in  order  to  examine  if  it  be  not  pof- 
fible  to  augment  tire  pleafures  of  a polite  people,  by  making 
the  opera  fomething  more  natural,  more  probable,  and  more 
confonant  to  reafon. 

We  think,  therefore,  that  the  poet  fhould  never,  or  at  leaft 
.very  rarely,  choofe  a fubjeft  from  hiftory,  but  from  fable  or 
mythology,  or  from  the  regions  of  enchantment.  Every 
rational  mind  is  conftantly  fhocked  to  hear  a mutilated  hero 
trill  out,  from  the  flendcr  pipe  of  a chaffinch,  To  arms  ! To 
arms ! and  in  the  fame  tone  animate  his  foldiers,  and  lead 
them  to  the  affault  ; or  harangue  an  affembly  of  grave  fena- 
tors,  and  fometimes  a whole  body  of  people.  Nothing  can  be 
more  burlcfque  than  fuch  exhibitions ; and  a man  muft  be 
poffeffed  of  a very  uncommon  fenfibility  to  be  affefted  by  them. 
But  as  we  know  not  what  was  the  language  of  the  gods,  and 
their  manner  of  expreffing  themfelves,  we  are  at  liberty  in  that 
cafe  to  form  what  illufions  we  pleafe,  and  to  fuppofe  that  they 
fung  to  diftinguifti  themfelves  from  mortals.  Befides,  all  the 
magic  of  decorations  and  machinery  becomes  natural,  and  even 
neceffary,  in  thefe  kinds  of  fubjefts ; and  therefore  readily 
affords  opportunity  for  all  the  pomp  of  thefe  performances. 
The  chorus,  the  dances,  the  ballettes,  the  fymphonies  and 
dreffes,  may  likewife  be  all  made  to  correfpond  with  fuch  fub- 
jefts : nothing  is  here  affefted,  abfurd,  or  unnatural.  Who- 
ever is  poffefieu  of  genius,  and  is  well  acquainted  with  mytho- 
logy, will  there  find  an  inexhauftible  fource  of  fubjefts  highly 
diverfified,  and  quite  proper  for  the  drama  of  an  opera. 

We  (hall  not  fpeak  here  of  that,  fort  of  mufic  which  appears 
to  us  the  moft  pioper  for  fuch  a drama,  and  of  the  feveral  al- 
terations of  which  we  think  it  fufceptible,  in  order  to  make  it 
more  complete,  and  to  adapt  it  to  a more  pathetic,  more  noble, 
and  more  natural  expreffion,  as  well  in  the  recitatives  as  in  the 
airs  and  chorus.  (See  Music.)  We  have  only  here  to  con- 
fider  the  bufinefs  of  the  poet.  He  fhould  never  lofe  fight  of 
nature,  even  in  the  midft  of  the  greateft  fiftion.  A god,  a 
demi  god,  a renowned  hero,  fuch  for  example  as  Renaud  in 
Armida , a fairy,  a genie,  a nymph,  or  fury,  &c.  fhould  con- 
ftantly be  reprefented  according  to  the  characters  we  give 
them,  and  never  be  made  to  talk  the  language  of  a fop  or  a 
petite  maitreffe.  The  recitative,  which  is  the  ground-work  of 
the  dialogue,  requires  verfes  that  are  free  and  not  regular,  fuch 
as  with  a fimple  cadence  approach  the  neareft  to  common  lan- 
guage. The  airs  fhould  not  be  forced  into  the  piece,  nor  im- 
properly placed  for  the  fake  of  terminating  a feene,  or  to  dis- 
play the  voice  of  a performer  : they  fhould  exprefs  fome  fen- 
timent, or  fome  precept,  fhort  and  ftriking,  or  tender  and  af- 
fefting ; or  fome  fimile  lively  and  natural  j and  they  fhould 
arife  of  themfelves  from  a mqnologue,  or  from  a feene  between 
two  perfons : prolixity  fhould  here  be  particularly  avoided, 
efpecially  when  fuch  an  air  makes  part  of  a dialogue  j for 
nothing  is  more  infipid  or  difguftful  than  the  countenances  of 
the  other  aftors  who  appear  at  the  fame  time,  whofe  filence  is 
quite  unmeaning,  and  who  know  not  what  to  do  with  their 
hands  and  feet  while  the  finger  is  ftraining  his  throat.  The 
verfe  of  all  the  airs  fhould  be  of  the  lyric  kind,  and  fhould 
contain  fome  poetic  image,  or  paint  fome  noble  paffion,  which 
may  furnifh  the  compofer  with  an  opportunity  of  difplaying. 
his  talents,  and  of  giving  a lively  and  affefting  expreffioU  to 
the  mufic.  A phrafe  that  is  inanimated  can  never  have  a good 
effeft  in  the  performance,  but  muft  become  infipid  and  hor- 
ribly tedious  in  the  air.  The  trite  fimilies  of  the  Italians,  of 
a flream  that  flows,  or  a bird  that  flies,  See.  are  no  longer 
fufferable.  The  fame  thing  may  be  far'd  with  regard  to  the 
chorus,  which  fhould  be  equally  natural  and  well  adapted : it 
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5s  here  fometimes  a whole  people,  fometimes  the  inhabitants  of 
a peculiar  country,  and  fometimes  warriors,  nymphs,  or  priefts, 
See.  who  raife  their  voice  to  demand  juftice,  to  implore  favour, 
or  render  a general  homage.  The  aXion  itfelf  will  fumifh  the 
poet  of  genius  with  ideas,  words,  and  the  manner  of  difpofing 
them. 

Lallly,  the  opera  being  a performance  calculated  lefs  to 
fatisfy  the  underllanding  than  to  charm  the  ear  and  affeX  the 
heart,  and  efpecially  to  ftrike  the  fight,  the  poet  fhould  have 
a particular  attention  to  that  objcX,  fhould  be  /killed  in  the 
arts  of  a theatre,  fhould  know  how  to  introduce  combats,  bal- 
Iettes,  fealts,  games,  pompous  entries,  folemn  proceffions,  and 
fuch  marvellous  incidents  as  occur  in  the  heavens,  upon  earth, 
in  the  fea,  and  even  in  the  infernal  regions  : but  all  thefe  mat- 
ters demand  a llrong  charaXer,  and  the  utmoft  precifion  in  the 
execution  : for,  otherwife,  the  comic  being  a near  neighbour  to 
the  fublime,  they  will  eafily  become  ridiculous.  The  unity  of 
aXion  mud  certainly  be  obferved  in  fuch  a poem,  end  all  the 
incidental  epifodes  rauft  concur  to  the  principal  defign  ; other- 
wife  it  would  be  a monftrous  chaos.  It  is  impoffible,  how- 
ever,, fcrupuloufly  to  obferve  the  unity  of  time  and  place; 
though  the  liberty,  which  reafon  allows  the  poet  in  this  re- 
fpeX,  is  not  without  bounds  ; and  the  lefs  ufe  he  makes  of  it, 
the  more  perfeX  his  poem  will  be.  It  is  not  perhaps  impof- 
fible  fo  to  arrange  the  objeXs,  that,  in  changing  the  decora- 
tions, the  painter  may  conftantly  make  appear  fome  part  of 
the  principal  decoration  which  charaXerifes  the  fituation  of 
the  feene,  as  the  corner  of  a palace,  at  the  end  of  a garden,  or 
fome  avenue  that  leads  to  it,  &c.  But  all  this  is  liable  to  dif- 
ficulties, and  even  to  exceptions;  and  the  art  of  the  painter 
mufl  concur  in  fuch  cafe  with  that  of  the  poet.  For  the  reft,  all 
the  operas  of  Europe  are  at  leaft  one  third  too  long  ; efpecially 
the  Italian.  The  unity  of  aXion  requires  brevity  ; and  fatiety 
is  infeparable  from  a diverfion  that  Iafts  full  four  hours,  and 
fometimes  longer. 

They  have  indeed  endeavoured  to  obviate  this  inconvenience 
by  dividing  an  opera  into  three,  and  even  into  five  aXs;  but 
experience  proves,  that  this  divifion,  though  judicious,  is  ftill 
riot  fufficient  to  relieve  the  wearied  attention. 

Sect.  II.  Of  Lyric  Poetry. 

The  ode  is  very  ancient,  and  vras  probably  the  firft  fpecies 
of  poetry.  It  had  its  fource,  we  may  fuppofe,  from  the  heart, 
and  was  employed  to  exprefs,  with  becoming  fervour  and  dig- 
nity, the  gtateful  fenfe  man  entertained  of  the  bleffings  which 
daily  flowed  from  God  the  fountain  of  all  goodnefs  : hence 
their  harveft  hymns,  and  other  devotional  coinpoiitions  of 
that  kind.  • 

But  in  pTocefs  of  time  it  was  employed,  not  only  to  praife 
fhe  Almighty  for  bounties  received,  but  to  folicit  his  aid  in 
time  of  trouble;  as  is  plain  from  the  odes  written  by  king 
David  and  others,  and  colleXed  by  the  Jewifh  Sanhedrim  into 
the  book  of  Pfalms,  to  be  fung  at  their  fafts,  feftivals,  and  on 
other  folemn  occafions.  Nor  was  this  praXice  confined  to  the 
Ifraelites  only  : other  nations  had  their  fongs  of  praifa  and  pe- 
titions of  this  fort,  which  they  preferred  to  their  deities  in 
time  of  public  prosperity  and  public  diftrefs,  as  well  as  to  tlrofe 
heroes  who  diftinguifhed  themfelves  in  arms.  Even  the  Ame- 
rican Indians,  whofe  notions  of  religion  are  extremely  con- 
fined, have  their  war- fongs,  which  they  fing  to  this  day. 

It  is  reafonablc  to  fuppofe  that  the  awful  purpofc  to  which  the 
ode  was  applied,  gave  rife  among  the  ancients  to  the  cuftom  of 
invoking  the  mufes  ; and  that  the  poets,  in  order  to  raife  their 
fentiments  and  language,  fo  as  to  be  acceptable  to  their  deities, 
thought  it  expedient  to  folicit  fome  divine  affiftance.  Hence 
nets  are  laid  to  have  been  inlpired,  and  hence  an  unbounded 
berty  has  been  given  to  the  ode  ; for  the  lyric  poet,  fired,  aa 
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it  were,  with  his  fubjeS,  and  borne  away  on  the  wings  of  gra- 
titude, difdains  grammatical  niceties  and  common  modes  of 
fpeech,  and  often  foars  above  rule,  though  not  above  reafon. 
This  freedom,  however,  coniifts  chiefly  in  fudden  tranfitions, 
bold  digreffions,  and  lofty  excuifions.  For  the  ancient  poets, 
and  even  Pindar,  the  molt  daring  and  lofty  of  them  all,  has  in 
his  fublimeft  flights,  and  amidft  all  his  rapture,  preferved  har- 
mony, and  often  uniformity,  in  his  verification  : but  fo  great 
is  the  variety  of  his  meafures,  that  the  traces  of  famenefs  are  in 
a manner  loft  ; and  this  is  one  of  the  excellencies  for  which 
that  poet  is  admired,  and  which,  though  feemingly  devoid  of 
art,  requires  fo  much  that  he  has  feldom  been  imitated  with 
fuccefs. 

The  ancients  in  their  odes  indulged  fuch  a liberty  of  fancy, 
that  fome  of  their  beft  poets  not  only  make  bold  excurfions  and 
digreffions,  but,  having  in  their  flights  ftarted  fome  new  and 
noble  thought,  they  frequently  purfue  it,  and  never  more  re- 
turn to  their  fubjeX.  But  this  loofe  kind  of  ode,  which  feems 
to  rejeX  all  method,  and  in  which  the  poet,  having  juft  touched 
upon  his  fubjeX,  immediately  diverts  to  another,  we  fhould 
think  blameable,  were  it  lawful  to  call  in  queftion  the  authority 
of  thofe  great  men  who  were  our  preceptors  in  this  art.  We 
may  venture  to  affirm,  however,  that  thefe  compofitions  ftand 
in  no  degree  of  comparifon  with  other  odes  of  theirs  ; in  which, 
after  wandering  from  the  fubjeX  in  purfuit  of  new  ideas  arifing 
from  fome  of  its  adjuncts,  and  ranging  wantonly,  as  it  were, 
through  a variety  of  matter,  the  poet  is  from  fome  other  cir- 
cumftance  led  naturally  to  his  fubjeX  again  ; and,  like  a bee, 
having  colleXed  the  effence  of  many  different  flowers,  returns 
home,  and  unites  them  all  in  one  uniform  pleafing  fweet. 

The  ode  among  the  ancients  fignified  no  more  than  a long  ; 
but,  with  the  moderns,  the  ode  and  the  fong  are  confidered  as 
different  compofitions;  the  ode  being  ufually  employed  in 
grave  and  lofty  fubjeXs,  and  feldom  fung  but  on  folemn  occa- 
fions. 

The  fubjeXs  moil  proper  for  the  ode  and  fong,  Horace  has 
pointed  out  in  a few  elegant  lines : 

Gods,  heroes,  conquerors,  Olympic  crowns. 

Love’s  pleafing  cares,  and  the  free  joys  of  wine. 

Are  proper  fubjeXs  for  the  lyric  fong. 

To  which  we  may  add,  that  happinefs,  the  pleafures  of  a 
rural  life,  and  fuch  parts  of  moraliiy  as  afford  leffons  for  the 
promotion  of  our  felicity,  and  reflexions  on  the  conduX  of 
life,  are  equally  fuitable  to  the  ode.  This  both  Pindar  and 
Horace  were  fo  fenfible  of,  that  many  of  their  odes  are  feafoned 
with  thefe  moral  fentences  and  refleXions  : 

But  who  can  number  ev’ry  fandy  grain 
Wafh’d  by  Sicilia's  hoarfe-refounding  main  ? 

Or  who  can  Theron's  gen’rous  works  exprefs, 

Ai]d  tell  how  many  hearts  his  bount’ous  virtues  blefs  ? 

Ode  to  Thero^. 

And  in  another  Olympic  ode,  inferibed  by  the  fame  poet  to 
Diagoras  of  Rhodes  (and  in  fuch  effeem,  that  it  was  depolited 
in  the  temple  of  Minerva,  written  in  letters  of  gold),  I’indar, 
after  exalting  them  to  the  Ikies,  concludes  with  this  leffon  in 
life  : * v 

Yet,  as  the  gales  of  fortune  various  blow, 

To-day  teinpelhious,  and  to-morrow  fair, 

Due  bounds,  ye  Rhodians,  let  your  tranfports  know; 
Perhaps  to-morrow  comes  a ltorm  of  care. 

Wefts  Pi  v da  it. 

The  variety  of  fubjeXs  which  are  allowed  the  lyric  poet 
makes  it  neceffary  to  confider  this  fpecies  of  poetry  undt'r  the 
following  heads,  via.  the  Jublime  ode,  the  hjftr  ode,  and  the  fong. 
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We  ftiall  begin  with  the  lowed,  and  proceed  to  that  which  Is 
more  eminent. 

I.  Sungs  are  little  poetical  compofitions,  ufually  fet  to  a 
tune,  and  frequently  fung  in  company  by  way  of  entertain- 
ment and  divcrlion.  Of  thele  we  have  in  our  language  a great 
number ; but,  confidering  that  number,  not  many  which  are 
excellent  ; for,  as  the  duke  of  Buckingham  obfervcs, 

Though  nothing  feems  more  eafy,  yet  no  part 
Of  poetry  requires  a nicer  art. 

The  fong  admits  of  almoll  any  fubjedl  ; but  the  greatcft 
•part  of  them  turn  either  upon  love,  contentment , or  the  pleafvres 
of  a country  life,  and  drinking.  Be  the  fubjedl,  however,  what 
•it  will,  the  verfes  (hould  be  eafy,  natural,  and  flowing,  and 
.contain  a certain  harmony,  fo  that  poetry  and  mufic  may  be 
agreeably  united.  In  thcfe  compofitions,  as  in  all  others,  ob- 
fcene  and  profane  expreffions  flrould  be  carefully  avoided,  and 
indeed  every  thing  that  tends  to  take  off  that  refpedt  which  is 
due  to  religion  and  virtue,  ard  to  encourage  vice  and  immora- 
lity. As  the  bell  fongs  in  our  language  are  already  in  every 
hand,  it  would  feem  fuperfluous  to  infert  examples.  For  fur- 
ther precepts,  however,  as  well  as  feledl  examples,  in  this  fpe- 
cies  of  compofition,  we  may  refer  the  reader  to  the  elegant 
Qffay  on  Song-Writing,  by  Mr.  Aikin. 

II.  The  Fejfer  ode.  The  diftinguifhing  chara&er  of  this  is 
fweetnefs;  and  as  the  pleafure  we  receive  from  this  fort  of  poem 
arifes  principally  from  its  Toothing  and  affetfling  the  paflions, 
-great  regard  fhould  be  paid  to  the  language  as  well  as  to  the 
■thoughts  and  numbers. 

Th’  expreffion  flrould  be  eafy,  fancy  high  ; 

Yet  that  not  feem  to  creep,  nor  this  to  fly  : 

No  words  tranfpos’d,  but  in  fuch  order  all, 

As,  though  hard  wrought,  may  feem  by  chance  to  fall. 

D.  Buckingham's  Effay. 

The  ftyle,  indeed,  fhould  be  eafy  ; but  it  may  be  alfo  florid 
and  figurative.  It  folicits  delicacy,  but  difdains  affectation. 
The  thoughts  flrould  be  natural,  chafte,  and  elegant  ; and  the 
numbers  various,  fmooth,  and  harmonious.  A few  examples 
will  fufuciently  explain  what  we  mean. 

Longinus  has  preferved  a fragment  of  Sappho,  an  ancient 
Creek  poetefs,  which  is  well  known  and  in  great  reputation 
amongft  the  critics,  having  been  happily  tranflated  by  Mr.  Phi- 
lips. “ Bleft  as  the  immortal  gods  is  he,”  Si c. 

After  this  account  of  the  Sapphic  ode,  it  may  not  be  impro- 
per to  mention  that  fort  of  ode  w'hich  is  called  Anacreontic ; 
being  written  in  the  manner  and  tafle  of  Anacreon,  a Greek 
poet,  famous  for  the  delicacy  of  his  wit,  and  the  exquifite,  yet 
eafy  and  natural,  turn  of  his  poefy.  We  have  feveral  of  his 
odes  ftill  extant,  and  many  modern  ones  in  imitation  of  him, 
which  are  mollly  compofed  in  verfes  of  feven  fyllables,  or  three 
.feet  and  a half.  The  young  ftudent  is  furnifhed  with  exam- 
ples of  his  manner  in  Mr.  Fawkes’s  excellent  tranflation. 

Among  the  moil  fuccefsful  of  Anacreon’s  Englifh  imitators 
rinv  be  reckoned  Dr.  Johnfon  and  Mr.  Prior.  The  following 
X>de  on  Evening , by  the  former  of  thti’e  writers,  has,  if  we  mif- 
£ake  not,  the  very  fpirit  and  air  of  Anacreon. 

Evening  now,  from  purple  wings, 

Sheds  the  grateful  gifts  fhe  brings; 

Brilliant  drops  bedeck  the  inead  ; 

•Cooling  breezes  (hake  the  reed  ; 

Shake  the  reed,  and  cuil  the  ftream 
Silver'd  o’er  with  Cynthia’s  beam  ; 

Near  the  chequer’d  lonely  grove 
Hears,  and  keeps  thy  fecrc-ts,  Love. 

Stella,  thither  let  us  llray  ! 

Lightly  o’er  the  dewy  way. 
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Phoebus  drivea  his  burning  car  1 

Hence,  my  lovely  Stella,  far  : 

In  his  (lead  the  queen  of  night 
Round  us  pours  a lambent  light ; 

Light  that  feems  but  juft  to  (how 
Breads  that  beat,  and  cheeks  that  glow  : 

Let  us  now,  in  whifper’d  joy, 

Evening’s  filent  hours  employ  ; 

Silence  belt,  and  confcious  IhadeR, 

Pleafe  the  hearts  that  love  invades  : 

Other  pleafures  give  them  pain  ; 

Lovers  all  but  love  difdain. 

We  come  now  to  thofe  odes  of  the  more  Jl-orid  and  figurative 
kind,  of  which  we  have  many  in  our  language  that  deferve 
particular  commendation.  Mr.  Warton’s  Ode  to  Fancy,  begin- 
ning “ O parent  of  each  lovely  mufe,"  has  been  juftly  admired 
by  the  bell  judges;  for,  though  it  has  a diftant  refemblance  of 
Milton’s  L’Allegro  and  II  Penferolo,  yet  the  work  is  original  ; 
the  thoughts  are  moftly  new  and  various,  and  the  language  and 
numbers  elegant,  expreflive,  and  harmonious. 

The  well  known  ode,  written  by  Mr.  Collins  on  the  death  of 
Air.  Thomlon,  is  of  the  paftoral  and  elegiac  kind,  and  both  pic- 
turefque  and  pathetic.  To  perceive  all  the  beauties  of  this  little 
piece,  which  are  indeed  many,  we  mull  luppofe  them  to  have 
been  delivered  on  the  river  Thames  near  Richmond. 

Under  this  fpecies  of  the  ode,  notice  ought  to  be  taken  of 
thofe  written  on  divine  fubje&s,  and  which  are  ufually  called 
hymns.  Of  thefe  we  have  many  in  our  language,  but  none  per- 
haps that  are  fo  much  admired  as  Mr.  Addifon's,  beginning 
“ The  fpacious  firmament  on  high,”  &c. — The  beauties  of 
this  hymn  are  too  well  known,  and  too  obvious,  to  need 
any  commendation  ; we  (hall  only  oblerve,  therefore,  that  in 
this  hymn  (intended  to  difplay  the  power  of  the  Almighty)  he 
feems  to  have  had  a plalm  of  David  in  his  view,  which  fays,  that 
“ the  heavens  declare  the  glory  of  God,  and  the  firmament 
fheweth  his  handywork.” 

The  pajloral  hymn,  which  is  a verfion  of  the  23d  Pfalm  by 
Mr.  Addifon,  has.peculiar  beauties  ; and  in  juftice  to  Dr.  Boyce, 
we  mull  oblerve  that  the  mufic  he  has  adapted  to  it  is  fo  fweet 
and  expreflive,  that  we  know  not  which  is  to  be  moll  admired, 
the  poet  or  the  mufician. — The  hymn  we  allude  to  is  that 
beginning  “ The  Lord  my  pallure  fhall  prepare,”  See. 

111.  We  are  now  to  fpeak  of  thofe  odes  which  are  of  the 
fuhlime  and  noble  kind,  and  diltinguilhed  from  others  by  their 
elevation  of  thought  and  didtion,  as  well  by  the  variety  or  irre- 
gularity of  their  numbers,  as  the  frequent  tranfitions  and  bold 
excurfions  with  which  they  are  enriched. 

To  give  the  young  ftudent  an  idea  of  the  fudden  and  frequent 
tranfitions,  digreffions,  and  excurfions,  which  are  admitted  into 
the  odes  of  the  ancients,  we  cannot  do  better  than  refer  him  to 
the  celebrated  fong  or  ode  of  Moles;  which  is  the  oldell  that 
we  know  of,  and  was  penned  by  that  divine  author  immediately 
after  the  children  of  llracl  crolfed  the  Ited-Sea. 

At  the  end  of  this  fong,  we  are  told  that  “ Miriam  the  pro- 
phetefs,  the  filler  of  Aaron,  took  a timbrel  in  her  hand,  and  all 
the  women  went  out  after  her  with  timbrels  and  with  dances. 
And  Aliriam  anlwered  them,  Sing  ye  to  the  Lord,  for  he  hath 
triumphed  glorioully  ; the  horle  and  his  rider  hath  he  thrown 
into  the  lea.” 

From  this  lalt  paffiige  it  is  plain,  that  the  ancients  very  early 
called  in  mufic  to  the  aid  of  poetry ; and  that  their  odes  were 
ufually  lung,  and  accompanied  with  their  lutes,  harps,  lyres, 
timbrels,  and  other  inllruments  : nay,  fo  eftential,  and  in  luch 
reputation,  was  mufic  held  by  the  ancients,  that  we  often  find,  in 
their  lyric  poets,  addfeiles  or  invocations  to  the  harp,  the  lute, 
or  the  lyre;  and  it  was  probably  owing  to  the  frequent  ule. 
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made  of  the  lad-mentioned  inftrument  with  the  ode,  that  this 
1'pecies  of  writing  obtained  the  name  of  Lyric  poetry. 

* This  ode,  or  hymn,  which  fome  believe  was  compofed  by 
]\Iofes  in  Hebrew  verfe,  is  incomparably  better  than  any  thing 
the  heathen  poets  have  produced  of  the  kind,  and  is  by  all  good 
judges  confidered  as  a mafter-piece  of  ancient  eloquence.  The 
thoughts  are  noble  and  fublime  : the  dyle  is  magnificent  and 
exprelfive  : the  figures  are  bold  and  animated  : the  tranfitions 
and  excurfions  are  fudden  and  frequent  : .but  they  are  fhort  ■, 
and  the  poet,  having  digreffed  for  a moment,  returns  immedi- 
ately to  the  great  objeCt  that  excited  his  wonder,  and  elevated 
his  foul  with  joy  and  gratitude.  The  images  fill  the  mind  with 
their  greatnefs,  and  Unite  the  imagination  in  a manner  not  to 
be  exprefiTed. 

If  there  be  any  thing  that  in  fublimity  approaches  to  it,  we 
mud  look  for  it  in  the  Eaft,  where  perhaps  we  (hall  find  nothing 
fuperior  to  the  Hindoo  hymn  to  Narrayna,  or  “ the  fpirit  of 
God,”  taken,  as  Sir  William  Jones  informs  us,  from  the  writ- 
ings of  the  ancient  Bramins. 

We  come  now  to  the  Pindaric,  ode,  which  (if  we  except  the 
hymns  in  the  Old  Teftament,  the  pfalms  of  king  David,  and 
fuch  hymns  of  the  Hindoos  as  that  juft  quoted)  is  the  mod  ex- 
alted part  of  Lyric  poetry  ; and  was  fo  called  from  Pindar , an 
ancient  Greek  poet,  who  is  celebrated  for  the  boldnefs  of  his 
flights,  the  impetuofity  of  his  dyle,  and  the  feeming  wildnefs  and 
irregularity  that  runs  through  his  compofitions,  and  which  are 
faid  to  be  the  effeCt  of  the  greateft  art.  See  Pindar. 

The  odes  of  Pindar  were  held  in  fuch  high  eftimation  by  the 
ancients,  that  it  was  fabled,  in  honour  of  their  fweetnefs,  that 
the  bees,  while  he  was  in  the  cradle,  brought  honey  to  his  lips  : 
nor  did  the  vi&ors  at  the  Olympic  and  other  games  think  the 
crown  a fufficient  reward  for  their  merit,  unlefs  their  achieve- 
ments were  celebrated  in  Pindar’s  fongs  ; mod  wifely  prefaging, 
that  the  fird  would  decay,  but  the  other  endure  for  ever. 

This  poet  did  not  always  write  his  odes  in  the  fame  meafure, 
or  with  the  fame  intention  with  regard  to  their  being  fung.  For 
the  ode  inlcribed  to  Diagoras  (the  concluding  danza  of  which 
we  inferted  at  the  beginning  of  this  feCtion)  is  in  heroic  mea- 
fure, and  all  the  danzas  are  equal : there  are  others  alfo,  as  Mr. 
Wed  obferves,  made  up  of  flropbes  and  anlijlrophes,  without  any 
epode  •,  and  fome  compofed  of firophes  only,  of  dilferent lengths  and 
meafures:  but  thegreated  part  of  his  odes  are  divided  into Jlrophe, 
antijlrophe,  and  epode ; in  order,  as  Mr.  Congreve  conjectures,  to 
their  being  fung,  and  addrefled  by  the  performers  to  different  parts 
of  the  audience.  “ They  were  fung  (fays  he)  by  a chorus,  and 
adapted  to  the  lyre,  and  lometimes  to  the  lyre  and  pipe.  They 
confided  oftened  of  three  danzas.  The  fird  was  called  the  Jlrophe, 
from  the  verfion  or  circular  motion  of  the  lingers  in  that  danza 
from  the  right  hand  to  the  left.  The  fecond  danza  was  called  the 
antijlrophe,  from  the  contraverfion  of  the  chorus  ; the  fingers  in 
performing  that,  turning  from  the  left  hand  to  the  right,  con- 
trary always  to  their  motion  in  the  Jlrophe.  The  third  danza 
was  called  the  epode  (it  may  be,  as  being  the  after- fong),  which 
they  fung  in  the  middle,  neither  turning  to  one  hand  nor  the 
other.  But  £)r.  Wed’s  friend  (See  preface  to  Well’s  Pindar)  is 
of  opinion,  that  the  performers  alfo  danced  one  way  while  they 
were  finging  the  Jlrophe,  and  danced  back  as  they  fung  the 
antijlrophe,  till  they  came  to  the  fame  place  again,  and  then 
Handing  ftill  they  fung  the  epode.  He  has  tranllated  a paflage 
from  the  Scholia  on  Hephajlion,  in  proof  of  his  opinion  ; and 
obferves,  that  the  dancing  the  Jlrophe  and  antijlrophe  in  the  fame 
fpace  of  ground,  and  we  may  fuppofe  the  lame  fpace  of  time 
alfo,  fliows  why  thofe  two  parts  confided  of  the  fame  length  and 
meafure. 

As  the  various  meafures  of  Pindar’s  odes  have  been  the  means 
of  fo  far  mitleading  lome  of  our  modern  poets,  as  to  induce 
them  to  call  compofitions  Pindaric  odes  that  were  not  written 
Vol.  VIII. 


in  the  method  of  Pindar,  it  is  riecefiary  to  he  a little  more  par- 
ticular on  this  head,  and  to  give  an  example  from  that  poet, 
the  more  effe&ually  to  explain  his  manner  ; which  we  dull  take 
from  the  tranflation  of  Dr.  Wed. 

The  eleventh  Nemean  Ode. 

This  ode  is  inferibed  to  Aridagoras,  upon  occafion  of  his 
entering  on  his  office  of  prefident  or  governor  of  the  illand  of 
Tenedos  : fo  that,  although  it  is  placed  among  the  Nemean 
odes,  it  has  no  fort  of  relation  to  thofe  games,  and  is  indeed 
properly  an  inauguration  ode,  compofed  to  be  fung  by  a chorus 
at  the  facrifices  and  the  feads  made  by  Aridagoras  and  his  col- 
leagues in  the  town-hall,  at  the  time  of  their  being  inveded 
with  the  magillracy,  as  is  evident  from  many  exprefftons  in  the 
fird  Jlrophe  and  antijlrophe. 

Argument. 

Pindar  opens  this  ode  with  an  invocation  to  Veda  (the  god- 
defs  who  prefided  over  the  courts  of  judice,  and  whofe  datue 
and  altar  were  for  that  reafon  placed  in  the  town-halls,  or  Pry- 
tanaums,  as  the  Greeks  called  them),  befeeching  her  to  receive 
favourably  Aridagoras  and  his  colleagues,  who  were  then  com- 
ing to  offer  facrifices  to  her,  upon  their  entering  on  their  oflice 
of  Prytans  or  magidrates  of  Tenedos  ; which  office  continuing 
for  a year,  he  begs  the  goddefs  to  take  Aridagoras  under  her 
protection  during  that  time,  and  to  conduft  him  to  the  end  of  it 
without  trouble  or  difgrace.  From  Aridagoras,  Pindar  turns 
himfelf  in  the  next  place  to  his  father  Arcefilas,  whom  he  pro- 
nounces happy,  as  well  upon  account  of  his  fon’s  merit  and 
honour,  as  upon  his  own  great  endowments  and  good  fortune  j 
fuch  as  beauty,  ftrength,  courage,  riches,  and  glory,  refulting 
from  his  many  victories  in  the  games.  But  led  he  fhould  be 
too  much  puffed  up  with  thefe  praifes,  he  reminds  him  at  the 
fame  time  of  his  mortality,  and  tells  him  that  his  clothing  of 
fiefh  is  peridiable,  that  he  mud  ere  long  be  clothed  with  earth, 
the  end  of  all  things:  and  yet,  continues  he,  it  is  but  judice  to 
praife  and  celebrate  the  worthy  and  deferving,  who  from  good 
citizens  ought  to  receive  all  kinds  of  honour  and  commenda- 
tion ; as  Aridagoras,  for  indance,  who  hath  rendered  both 
himfelf  andbis  country  illuftrious  by  the  many  victories  he  hath 
obtained,  to  the  number  of  lixteen,  over  the  neighbouring  youth, 
in  the  games  exhibited  in  and  about  his  own  country.  From 
whence,  fays  the  poet,  I conclude  he  would  have  come  off’  vic- 
torious even  in  the  Pythian  and  Olympic  games,  had  he  not 
been  reftrained  from  engaging  in  thofe  famous  lifts  by  the  too 
timid  and  cautious  love  of  his  parents.  Upon  which  he  falls 
into  a moral  reflection  upon  the  vanity  of  man’s  hopes  and 
fears  ; by  the  former  of  which  they  are  oftentimes  excited  to 
attempts  beyond  their  ftrength,  which  accordingly  iffue  in  their 
dilgrace  ; as,  on  the  other  hand,  they  are  frequently  reftrained, 
by  unreafonable  and  ill-grounded  fears,  from  enterprifes,  in 
which  they  would  in. all  probability  have  come  off  with  honour. 
This  reflection  he  applies  to  Aridagoras,  by  faying  it  was  very 
eafy  to  forefee  what  fucceefs  he  was  like  to  meet  with,  who  both 
by  father  and  mother  was  defcended  from  a long  train  of  great 
and  valiant  men.  But  here  again,  with  a very  artful  turn  of 
flattery  to  his  father  Arcefilas,  whom  he  had  before  reprefented 
as  ftrong  and  valiant,  and  famous  for  his  victories  in  the  games, 
he  obferves  that  every  generation,  even  of  a great  and  glorious 
family,  is  not  equally  illuftrious  any  more  than  the  fields  and 
trees  are  every  year  equally  fruitful  ; that  the  gods  had  not 
given  mortals  any  certain  tokens  by  which  they  might  fore- 
know when  the  rich  years  of  virtue  Jhotdd  fucceed : whence 
it  comes  to  pals,  that  men,  out  of  felf-conceit  and  prefumption, 
are  perpetually  laying  fchemes,  and  forming  enterprifes,  with- 
out previonffy  confulting  prudence  or  wifdom,  whofe  fir  earns , 
fays  he,  lie  remote  and  out  of  the  common  road.  From  all 
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which  he  infers,  that  it  is  better  to  moderate  our  defires,  and  fet 
bounds  to  our  avarice  and  ambition  ; with  which  moral  pre- 
cept he  concludes  the  ode. 

Strophe  I. 

Daughter  of  Rhea  ! thou,  whofe  holy  fire 
- Before  the  awful  feat  of  juftice  flames  ! 

Sifter  of  heav’n’s  almighty  fire  ! 

Sifter  of  Juno,  who  coequal  claims 

With  Jove  to  lhare  the  empire  of  the  gods  ! 

O virgin  Vefta  ! to  thy  dread  abodes, 

Lo  1 Ariftagoras  directs  his  pace  ! 

Receive  and  near  thy  lacred  lceptre  place 
Him,  and  his  colleagues,  who,  with  honeft  zeal, 

O’er  Tenedos  prefide,  and  guard  the  public  weal. 

Antistropke  I. 

And  lo  ! with  frequent  offerings,  they  adore 
Thee*,  firft  invok’d  in  ev’ry  folemn  pray’r  ! 

To  thee  unmix’d  libations  pour. 

And  fill  with  od’rous  fumes  the  fragrant  air. 

Around  in  feftive  fongs  the  hymning  choir 
Mix  the  melodious  voice  and  founding  lyre, 

While  fti!l,  prolong’d  with  hofpitable  love, 

Are  folemniz’d  the  rites  of  genial  Jove  : 

Then  guard  him,  Vefta,  through  his  long  career, 

And  let  him  clofe  in  joy  his  minilterial  year. 

Epode  I. 

But  hail,  Arceftlas  1 all  hail 
To  thee,  blefs’d  father  of  a fon  fo  great.! 

Thou  whom  on  fortune’s  higheft  fcale 
The  favourable  hand  ofheav’n  hath  fet, 

Thy  manly  form  with  beauty  hath  refin’d, 

Ancf  match'd  that  beauty  with  a valiant  mind. 

Yet  let  not  man  too  much  prefume, 

Tho’  grac’d  with  beauty’s  faireft  bloom  ; 

Tho’  for  fuperior  ftrength  tenowri’d  ; 

Tho’  with  triumphal  chaplets  crown’d  : 

Let  him  remember,  that,  in  fleflt  array’d. 

Soon  {hall  he  fee  that  mortal  veftment  fade; 

Till  loft,  imprifon’d  in  the  mould’ring  urn. 

To  earth,  the  end  of  all  things,  he  return. 

Strophe  II. 

Yet  {hould  the  worthy  from  the  public  tongue 
Receive  their  recompenfe  of  virtuous  praife  ; 

By  ev’ry  zealous  patriot  fung, 

And  deck’d  with  ev’ry  flow’r  of  heav’nly  lays. 

Such  retribution  in  return  for  fame, 

Such,  Ariftagoras,  thy  virtues  claim, 

Claim  from  thy  country  ; on  whofe  glorious  brows 
The  wreftler’s  chaplet  ftill  unfac'ed  blows  ; 

Mix’d  with  the  great  Pancratiaftic  crown, 

Which  from  the  neighb’rinEj  youth  thy  early  valour  won. 

Antistrophe  II. 

And  (but  his  timid  parents’  cautious  love, 

Difturbing  ever  his  too  forward  hand. 

Forbad  their  tender  fon  to  prove 
The  toils  of  Pythia  or  Olympia’s  fands), 

How,  by  the  Gods  1 fwear,  his  valorous  might 
Had  ’fcap’d  victorious  in  each  bloody  fight ; 

And  from  Caftaliaf , or  where  dark  with  (hade 
The  mount  of  Saturn];  rears  its  olive  head. 

Great  and  illuftrious  home  had  he  return’d  ; 

"While,  by  his  fame  eclips’d,  his  vanquifh’d  foes  had  mourn'd. 


: r y. 

Epode  II. 

Then,  his  triumphal  trefils  bound 
With  the  dark  verdure  of  th ’ Olympic  grove, 

With  joyous  banquets  had  he  crown’d 
The  great  quinquennial  feftival  of  Jove  ; 

And  cheer’d  the  folemn  pomp  with  choral  lays. 

Sweet  tribute,  which  the  mufeto  virtue  pays". 

1 But,  fuch  is  man’s  prepoft’rous  fate  ! 

Now,  with  o’er-weening  pride  elate, 

Too  far  he  aims  his  fhaft  to  throw, 

And  ftraining  burfts  his  feeble  bow  : 

Now  pufillanimous  deprefs’d  with  fear. 

He  checks  his  virtue  in  the  mid  career  ; 

And,  of  his  ftrength  diftruftful,  coward  flies 
The  conteft,  tho’  empow’r’d  to  gain  the  prize. 

Strophe  III. 

But  who  could  err  in  prophefying  good 
Of  him,  whofe  undegenerating  breaft 
Swells  with  a tide  of  Spartan  blood, 

From  fire  to  fire  in  long  fucceffion  trac’d 
Up  to  Pifander  ; who  in  days  of  yore 
From  old  Amyclae  to  the  Lefbian  fhore 
And  Tenedos,  colleagu'd  in  high  command 
With  great  Oreiles,  led  th’  ./Eolian  band  ? 

Nor  was  his  mother’s  race  le(s  ftrong  and  brave, 

Sprung  from  a ftock  that  grew  on  fair  Ifmcnus’  wave  §, 

Antistrophe  Ilf. 

Tho’  for  long  intervals  obfcur’d,  again 
Oft-times  the  leeds  of  lineal  worth  appear. 

For  neither  can  the  furrow’d  plain 
Full  harvefts  yield  with  each  returning  year  ; 

Nor  in  each  period  will  the  pregnant  bloom 
Inveft  the  fmiling  tree  with  rich  perfume. 

So,  barren  often,  and  inglorious,  pafs 
The  generations  of  a noble  race  ; 

While  nature’s  vigour,  working  at  the  root. 

In  after-ages  fwells,  and  bloffoms  into  fruit. 

Epode  III. 

Nor  hath  Jove  giv’n  us  to  foreknow 
When  the  rich  years  of  virtue  (hall  fucceed  : 

Yet  bold  and  daring  on  we  go. 

Contriving  fchemes  of  many  a mighty  deed  ; 

While  hope,  fond  inmate  of  the  human  mind, 

And  felf-opinion,  aClive,  rafh,  and  blind, 

Hold  up  a falfe  illufive  ray, 

That  leads  our  dazzled  feet  aftray  t 

Far  from  the  fprings,  where,  calm  and  flow. 

The  fecret  ftreams  of  wifdom  flow. 

Hence  fhould  we  learn  our  ardour  to  reftrain. 

And  limit  to  due  bounds  the  third  of  gain. 

To  rage  and  madnefs  oft  that  paftion  turns. 

Which  with  forbidden  flames  defpairing  burns. 

From  the  above  fpecimen,  and  from  what  we  have  already 
faid  on  this  fubjeft,  the  reader  will  perceive,  that  odes  of  this 
fort  are  diftinguifhed  by  the  happy  tranfitions  and  digreflions 
which  they  admit,  and  the  furprifing  yet  natural  returns  to  the 
fubjedt.  This  requires  great  judgment  and  genius  ; and  the 
poet  who  would  excel  in  this  kind  of  writing  fhould  draw  the 
plan  of  his  poem  in  manner  of  the  argument  we  have  above  in- 
ferted,  and  mark  out  the  places  where  thofe  elegant  and  beau- 
tiful Tallies  and  wanderings  may  be  made,  and  where  the  re- 
turns will  be  eafy  and  proper. 


* It  was  ufual,  in  all  folemn  facrifices  and  prayers,  to  begin  with  invoking  Vefta.  + A river,  upon  whofe  banks  the 

Pythian  games  were  exhibited.  J A fmall  hill,  planted  with  olives,  that  overlooked  the  Stadium  at  Olympia. 

§ Ifmeaus  was  a river  of  Boeotia,  of  which  country  was  Menalippus,  the  anceftor  of  Ariftagoras  by  the  mother  s fide. 
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Pindar,  ft  is  univerfallv  allowed,  bad  a poetical  and  fertile 
Imaiiination,  a warm  and  enthufuftic  genius,  a bold  and  figu- 
rative expreffion,  and  a concife  and  iententious  ltyle  : but  it  is 
generally  fuppofed  that  many  of  thofe  pieces  which  procured 
him  Inch  extravagant  praifes  and  extraordinary  teftimonies  of 
efteem  from  the  ancients  are  loll  ; and  if  they  wtr.e  not,  it 
would  be  perhaps  impoffiblc  to  convey  them  into  our  language  ; 
for  beauties  of  this  kind,  like  plants  ot  an  odoriferous  and  deli- 
cate nature,  are.  not  to  be  tranfplanted  into  another  clime  with- 
out loling  much  of  their  fragrance  or  elfenrial  quality. 

With  regard  to  thofe  compolitions  which  are  ufuaily  called 
Pindaric  ode:  (but  which  ought  rather  to  be  diftinguifhed  by 
the  name  of  irregular  odes),  we  have  many  in  our  language 
that  deferve  particular  commendation  : and  the  criticifm  Mr. 
Congreve  has  given  us  on  that  fubjedl  has  too  much  afperity 
and  too  great  latitude  ; for,  if  other  wi iters  have,  by  millaking 
Pindar’s  meafures,  given  their  odes  an  improper  title,  it  is  a 
crime,  one  would  think,  not  fo  dangerous  to  the  common- 
wealth of  letters  as  to  deferve  fuch  fevere  reproof.  Befide 
which,  we  may  fuppofe  that  fome  of  thefe  writers  did  not  de- 
viate from  Pindar's  method  through  ignorance,  but  by  choice  ; 
and  that  as  their  odes  were  not  to  be  performed  with  both  fing- 
ing  and  dancing,  in  the  manner  of  Pindar’s,  it  feemed  unne- 
celfary  to  confine  the  firlt  and  fecond  ftanzas  to  the  fame  exadl 
numbers  as  was  done  in  his  ftrophes  and  antillrophes.  The 
poet  therefore  had  a right  to  indulge  himfelf  with  more  liberty  : 
and  we  cannot  help  thinking,  that  the  ode  which  Mr.  Dryden 
has  given  -us,  entitled  Alexander  : Feajl , or  The  Power  of  Mu- 
Jic,  is  altogether  as  valuable  in  loofe  and  wild  numbers  as  it 
could  have  been  if  the  ftanzas  were  more  regular,  and  written 
in  the  manner  of  Pindar.  In  this  ode  there  is  a wonderful 
fublimity  of  thought,  a loftinefs  and  fweetnefs  of  expreffion, 
and  a molt  pleafmg  variety  of  numbers. 

There  is  another  poem  by  Dryden,  on  the  death  of  Mrs. 
Anne  Killegrew,  a young  lady  eminent  for  her  fluff  in  poetry 
and  painting,  which  Di.  Johnfon  has  pronounced  to  be  “ un- 
doubtedly the  noblelt  ode  that  our  language  has  ever  pro- 
duced.” He  owns,  that  as  a whole  it  may  perhaps  be  inferior 
to  Alexander’’ s Fe-fl;  but  he  affiims  that  the  firlt  ftanza  of  it 
is  fuperior  to  any  Angle  part  of  the  other.  This  famous 
ftanza,  he  fays,  flows  with  a torrent  of  enthufiafm  : Fervct 
unmenfufque  ruit.  How  far  this  criticifm  is  juft,  the  public 
mutt  determine.  The  poem  we  allude  to  begins,  “ Thou 
youn'gejl  virgin  daughter  of  the  Jkies /*  &c. 

That  it  is  a fine  ode,  and  not  unworthy  of  the  genius  of 
Dryden,  muft  be  acknowledged ; but  that  it  is  the  nobleft 
which  the  Englifh  language  has< produced,  or  that  any  part  of 
it  runs  with  the  torrent  of  enthufiafm  which  charadlerifis 
Alexander' s Feajl,  are  pofitions  which  we  fetl  not  ourfelves 
inclined  to  admit.  Had  the  critic  by  whom  it  is  fo  highly 
praifed  infpedled  it  with  the  eye  which  fcar.ned  the  odes  of 
Gray,  we  cannot  help  thinking  that  he  would  have  perceived 
fome  part8  of  it  to  be  tedioufly  minute  in  description,  and 
otheis  not  very  perfpicuous  at  the  firft  perufal.  It  may  per- 
haps, upon  the  whole,  rank  as  high  as  the  OJe  by  Collins  on 
the  Popular  Superflitions  of  the  Highlands  of  Scotland  ; but 
to  a higher  place  it  has  finely  no  claim. 

We  cannot  conclude  this  fedlion,  and  thefe  examples,  with- 
out recommending  to  the  reader's  perufal  Gray’s  Progrjs  of 
Poefy,  which,  in  fpite  of  the  feverity  of  Johnfon’s  ciiticifm, 
certainly  ranks  high  among  the  odes  which  pretend  to  fubli- 
tnity.  The  firft  ftanza,  when  examined  by  the  frigid  rules  of 
grammatical  criticifm,  is  certainly  not  faultlcfs;  but  its  faults 
will  be  overlooked  by  every  reader  who  hits  any  portion  of  the 
author’s  fervor.  It  begins.  “Awake,  ALoliau  lyre,  awake/’ 
Ac. 
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Sect.  III.  Of  the  Elegy. 

The  Elegy  is  a mournful  and  plaintive,  but  yet  fweet  and 
engaging,  kind  of  poem.  It  was  firlt  invented  to  bewail  the 
death  of  a friend;  and  afterwards  ufed  to  exptefs  the  com- 
plaints of  lovers,  or  any  oth,  r melancholy  fubjedl.  In  procefs 
of  time,  not  only  matters  of  grief,  but  joy,  wilhes,  prayers, 
export  ulations,  reproaches,  admonitions,  and  almoft  every  other 
fubjedl,  were  admitted  into  elegy  : however,  funeral  lamenta- 
tions and  affairs  of  love  feem  molt  agreeable  to  its  character, 
which  is  gentlenefs  and  tenuity. 

The  plaintive  elegy,  in  mournful  ftate, 

Difhevell’d  weeps7 the  ftern  decrees  of  fate  : 

Now  paints  the  lover’s  torments  and  delights; 

Now  the  nymph  flatters,  threatens,  or  invites. 

But  he  who  would  thefe  paffions  well  exprefs 
Mull  more  of  love  than  poetry  poflefs. 

I hate  thofe  lifelefs  writers  whole  forc’d  fire 
In  a cold  ftyle  deferibes  a hot  defire  ; 

Who  figh  by  rule,  and,  raging  in  cold  blood. 

Their  fluggiffi  mufe  fpur,  to  an'am’rous  mood. 

Their  eeftafies  infipidly  they  feign  ; 

And  always  pine,  and  fondly  hug  their  chain  ; 

Adore  their  prifon,  and  their  fuff ’rings  blefs  ; 

Make  fenfe  and  reafon  quarrel  as  they  pleafe, 

’Twas  not  of  old  In  this  affcdled  tone 

That  fmooth  Tibullus  made  his  am’rous  moan  ; 

Or  tender  Ovid,  in  melodious  ftrains, 

Of  love’s  dear  art  the  pleafing  rules  explains. 

You  who  in  elegy  would  juftly  write, 

Confult  your  heart ; let  that  alone  indite. 

[From  the  French  of  Defpreux.l  Soames. 

The  plan  of  an  elegy,  as  indeed  of  all  other  poems,  ought  to 
be  made  before  a line  is  written,  or  elfe  the  author  will  ramble 
in  the  dark,  and  his  verfes'  have  no  dependence  on  each  other. 
No  epigrammatic  point s or  conceits,  none  of  thofe  fine  things 
which  moft  people  are  fo  fond  of  in  every  fort  of  poem,  can  be 
allowed  in  this,  but  muff  give  place  to  nobler  beauties,  thofe  of 
nature  and  the  pajfions.  Elegy  rejedls  w hatever  is  facetious* 
fatirical,  or  majeffic,  and  is  content  to  be  plain,  decent,  and  un- 
afledled  ; yet  in  this  humble  ftate  is  fire  fweet  and  engaging, 
elegant  and  attradlive.  This  poem  is  adorned  with  frequent 
commiferations,  complaints , exclamations,  addrejfes  to  things  or  per- 
fans,  fliort  and  proper  digreffions,  allujtons,  comparifons,  profopo- 
pccias  or  feigned  perfons,  and  fomelimes  with  fliort  defer ip/ians» 
The  didliori  oughc  to  be  free  from  any  harjhnefs  ; neat , eafyr 
perfpicuous,  expnfjive  of  the  manners,  tender,  and  pathetic;  and 
the  numbers  fhould  be  fmooth  and  flawing,  and  captivate  the 
eai  with  their  uniform  fweetnefs  and  delicacy. 

Of  elegies  on  the  fubjedl  of  death,  that  by  Mr.  Gray,  writ- 
ten in  a country  church-yard,  is  one  of  the  bed  that  has  ap- 
peared in  our  language,  and  may  he  juftly  efteemed  a mailer- 
piece.  But,  being  fo  generally  known,  it  would  be  fuperfluous 
to  infer  t it  here. 

On  the  fubjedl  of  love,  examples  are  to  be  found  in  the  ele- 
gies of  Mr.  Hammond.  1 

Sect.  IV.  Of  the  Pajlorah 

This  poem  takes  its  name  from  the  Latin  word  gaftor,  a 
“ ftiepherd  /’  the  fubjedl  of  it  being  fomething  in  the  pafto- 
ral  or  rural  life;  and  the  perfons,  interlocutors,  introduced,  in 
it,  either  fhepherds  or  other  rallies. 

Thele  poems  are  frequently  called  eclogues > which  fignsflea 
“ felei’t  or  choice  pieces/’  though  fume  account  for  this, 
name  in  a different  maimer.  They  are  alfu  called  bucolicis* 
from  paxoAof,  “ a Uerdfiuan.” 
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This  kind  of  poem,  when  happily  executed,  gives  great  de- 
light ; nor  is  it  a wonder,  fince  innocence  and  fimplicity  gene- 
rally pleafe  : to  which  let  ns  add,  that  the  feenes  of  paftorals 
are  ufually  laid  in  the  country,  where  both  poet  and  painter 
have  abundant  matter  for  the  exercifc  of  genius,  fuch  as  en- 
chanting profpe&s,  purling  ft  reams,  ftiady  groves,  enamelled 
meads,  flowery  lawns,  rural  amufements,  the  bleating  of 
flocks,  and  the  mufic  of  birds  ; which  is  of  all  melody  the 
inoft  fweet  and  pleating,  and  calls  to  our  mind  the  wifdom  and 
tafte  of  Alexander,  who,  on  being  importuned  to  hear  a man 
that  imitated  the  notes  of  the  nightingale,  and  was  thought  a 
great  curiofily,  replied,  that  he  had  had  the  happinefs  of  hearing 
the  nightingale  berfej. 

The  character  of  the  paftoral  confifts  in  fimplicity,  brevity, 
and  delicacy;  the  two  firft  render  an  eclogue  natural,  and  the 
laft  delightful.  With  refpeft  to  nature,  indeed,  we  are  to  con- 
fider,  that  as  a paftoral  is  an  image  of  the  ancient  times  of  in- 
nocence and  undeligning  -plainnefs,  we  are  not  to  deferibe 
ftiepherds  as  they  really  are  at  this  day,  but  as  they  may  be 
conceived  then  to  have  been,  when  the  beft  of  men,  and  even 
princes,  followed  the  employment.  For  this  reafon,  an  air  of 
piety  fhould  run  through  the  whole  poem,  which  is  viiible  in  the 
writings  of  antiquity. 

To  make  it  natural  with  refpe£l  to  the  prefent  age,  fome 
knowledge  in  rural  affairs  fhould  be  difeovered,  and  that  in 
fuch  a manner  as  if  it  was  done  by  chance  rather  than  by  de- 
flgn  ; left,  by  too  much  pains  to  feem  natural,  that  fimplicity 
be  deftroyea  from  whence  ariles  the  delight ; for,  what  is  fo  en- 
gaging  in  this  kind  of  poefy  proceeds  not  fo  much  from  the 
idea  of  a country-life  itfelf,  as  in  expofing  only  the  beft  part 
of  a fhepherd’s  life,  and  concealing  the  misfortunes  and  mife- 
ries  which  fometimes  attend  it.  Befides,  the  fubjedl  muft  con- 
tain fome  particular  beauty  in  itfelf,  and  each  eclogue  prefent 
a feene  or  profpe&  to  our  view  enriched  with  variety  ; which 
variety  is  in  a great  meafure  obtained  by  frequent  companions 
drawn  from  the  moft  agreeable  objedts  of  the  country  ; by  in- 
terrogations to  things  inanimate  ; by  fhort  and  beautiful  di- 
grefiions ; and  by  elegant  turns  on  the  words,  which  render 
t{je  numbers  more  fweet  and  pleafing.  To  this  let  us  add,  that 
the  conneftions  muft  be  negligent,  the  narrations  and  deferip- 
tions  fhort,  and  the  periods  concife. 

Riddles,  parables,  proverbs,  antique  phrafes,  and  fupcrfti- 
tious  fables,  arc  fit  materials  to  be  intermixed  with  this  kind  of 
poem.  They  are  here,  when  properly  applied,  very  ornamen- 
tal ; and  the  more  fo  as  they  give  our  modern  compofitions  the 
air  of  the  ancient  manner  of  writing. 

The  ftyle  of  the  paftoral  ought  to  be  humble,  yet  pure  ; 
neat,  but  not  florid  ; eafy,  and  yet  lively  : and  the  numbers 
fhould  be  fmooth  and  flowing. 

This  poem  in  general  fhould  be  fhort,  and  ought  never  much 
to  exceed  ioo  lines;  for  we  are  to  confider,  that  the  ancients 
made  this  fort  of  compofition  their  amufement,  and  not  their 
bufinefs  : but,  however  fhort  they  are,  every  eclogue  muft  con- 
tain a plot  or  fable,  which  muft  be  Ample  and  one  ; but  yet 
fo  managed  as  to  admit  of  fhort  digreffions.  Virgil  has  al- 
ways obferved  this. — We  fliall  give  the  plot  or  argument  of 
his  firft  paftoral  as  an  example.  Meliboeus,  an  unfortunate 
fhepherd , is  introduced  with  Tityrus,  one  in  more  fortunate  cir- 
cumflances  ; the  former  addreffes  the  complaint  of  his  f offerings 
and  banijhment  to  the  latter,  who  enjoys  bis  foclts  and  folds  in 
the  midfl  of  the  public  calamity,  and  therefore  expreffes  bis  grati- 
tude to  the  benefactor  from  whom  this  favour  f owed  : but  Meli- 
bccus  accufes  fortune,  civil  wars,  and  bids  adieu  to  his  native 
country.  This  is  therefore  a dialogue. 

But  we  are  to  obferve,  that  the  poet  is  not  always  obliged 
to  make  his  eclogue  allegorical , and  to  have  real  perfons  repre- 


fented  by  the  fictitious  characters  introduced,  but  Is  in  this 
refpedt  entirely  at  his  own  liberty. 

Nor  does  the  nature  of  the  poem  require  it  to  be  always 
carried  on  by  way  of  dialogue  ; for  a fhepherd  may  with  pro- 
priety fing  the  praifes  of  his  love,  complain  of  her  inconftancy, 
lament  her  abfence,  her  death,  &c,  and  addrefs  himfelf  to 
groves,  hills,  rivers,  and  fuch  like  rural  objects,  even  when 
alone. 

We  fliall  now  mention  each  of  thofe  authors  who  have 
eminently  diftinguifhed  thernfelves  by  this  manner  of  writ- 
ing, and  introduce  them  in  the  order  of  time  in  which  they 
wrote. 

Theocritus,  who  was  the  father  or  inventor  of  this  kind  of 
poetry,  has  been  defervedly  elleemcd  by  the  beft  critics  ; and 
by  fome,  whofe  judgment  we  cannot  dil'pute,  preferred  to  all 
other  paftoral  writers,  with  peihaps  the  Angle  exception  of  the 
tender  and  delicate  Gefner. 

Virgil  fucceeds  Theocritus,  from  ■ whom  he  has  in  fome 
places  copied,  and  always  imitated  with  fuccefs.  As  a fpeci- 
men  of  his  manner,  vve  refer  to  his  firft  paftoral,  which  is  ge- 
nerally allowed  to  be  the  moft  perfect. 

Spenfer  was  the  firft  of  our  countrymen  who  acquired  any 
confiderable  reputation  by  this  method  of  writing.  We  re- 
commend a perufal  of  his  fixth  eclogue,  or  that  for  June, 
which  is  allegorical,  as  will  be  feen  by  the  Argument.— 
“ Hobbinol,  from  a defeription  of  the  pleafure6  of  the  place, 
excites  Colin  to  the  enjoyment  of  them.  Colin  declares  him- 
felf incapable  of  delight,  by  reafon  of  his  ill  fuccefs  in  love, 
and  his  lofs  of  Rofalind,  who  had  treacheroufly  forfaken  him 
for  Menalcas  another  fhepherd.  By  Tityrus  (mentioned  be- 
fore in  Spenfer’s  fecond  eclogue,  and  again  in  the  twelfth)  is 
plainly  meant  Chaucer,  whom  the  author  fometimes  profeffed 
to  imitate.  In  the  perfon  of  Colin  is  reprefented  the  author 
himfelf ; and  Hobbinol’s  inviting  him  to  leave  the  hill-country 
feems  to  allude  to  his  leaving  the  North,  where,  as  is  mentioned 
in  his  Life,  he  had  for  fome  time  refided.” — We  regret  that  the 
length  of  this  and  other  poems  of  which  we  have  fpoken  pre- 
cludes their  admiflion  in  thefe  pages. 

Mr.  Pope’s  Paftorals  afterwards  appeared,  but  in  a different 
drefs  from  thofe  of  Spenfer  and  Philips;  for  he  has  difearded 
all  antiquated  words,  drawn  his  fwains  more  modern  and  po- 
lite, and  made  his  numbers  exquifitely  harmonious : his 
eclogues,  therefore,  may  be  called  better  poems,  but  not  better 
paftorals. 

To  the  paftorals  we  have  referred  to,  which  are  written 
agreeably  to  the  tafte  of  antiquity,  and  the  rules  above  pre- 
feribed,  we  might  fubjoin  another  that  may  be  called  burlefquc 
paftoral,  wherein  the  ingenious  author,  Mr.  Gay,  has  ventured 
to  deviate  from  the  beaten  road,  and  deferibed  the  fhepherds 
and  ploughmen  of  our  own  time  and  country,  inftead  of  thofe 
of  the  golden  age,  to  which  the  modern  critics  confine  the 
paftoral.  His  fix  paftorals,  which  he  calls  the  Shepherd's  IVeek, 
are  a beautiful  and  lively  reprefentation  of  the  manners,  cuf- 
toms,  and  notions,  of  our  ruftics. 

We  have  given  the  rules  ufually  laid  down  for  paftoral- 
writing,  and  exhibited  fome  examples  written  on  this  plan  ; 
but  we  have  to  obferve,  that  this  poein  may  take  very  different 
forms.  It  may  appear  either  as  a comedy  or  a paftoral.  As 
a paftoral  comedy,  there  is  nothing  perhaps  which  poffeffes 
equal  merit  with  Ramfay’s  Gentle  Shepherd,  and  we  know  not 
where  to  find  in  any  language  a rival  to  the  Paftoral  B.dlad  of 
Shen (lone.  That  the  excellence  of  this  poem  is  great  can 
hardly  be  queftioned,  fince  it  compelled  a critic  who  was  never 
lavifti  of  his  praife,  and  who  on  all  occafions  was  ready  to 
vilify  the  paftoral,  to  exprefs  himfelf  in  terms  of  h-.di  enco- 
mium. “ In  the  firft  part  (fays  he)  are  two  palages,  to 
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winch  if  any  minJ  denies  its  (ympathy,  it  ha3  no  acquaintance 

with  love  or  nature  : 

J priz’d  every  hour  that  went  by. 

Beyond  all  that  had  pleas’d  me  before  ; 

But  now  they  are  pad,  and  I figh, 

And  I grieve  that  I priz’d  them  no  more. 

When  forc’d  the  fair  nymph  to  forego. 

What  anguilh  I felt  in  my  heart  ! 

Yet  I thought — (but  it  might  not  be  fo,) 

'Twas  with  pain  that  (lie  faw  me  depart. 

She  gaz’d,  as  I (lowly  withdrew. 

My  path  I could  hardly  difeern  ; 

So  fweetly  (lie  bade  me  adieu, 

I thought  that  (lie  bade  me  return. 

Tn  the  fecond  (continues  the  fame  critic)  this  pafiage  has  its 
prettinefs,  though  it  be  not  equal  to  the  former 

1 have  found  out  a gift  for  my  fair  ; 

I have  found  where  the  wood-pigeons  breed : 

But  let  me  that  plunder  forbear. 

She  would  fay  ’twas  a barbarous  deed  : 

For  he  ne’er  could  be  true,  (lie  averr’d, 

Who  could  rob  a poor  bird  of  its  young; 

And  I lov’d  her  the  more  when  I heard 
Such  tendertiels  fall  from  her  tongue. 

Sect.  V.  Of  DidaHic  or  Preceptive  Poetry. 

The  method  of  writing  precepts  in  verfe,  and  embclliftiing 
them  with  the  graces  of  poetry,  had  its  rife,  we  may  fuppofe, 
from  a due  confederation  ot  the  frailties  and  perverfene's  of 
human  nature  ; and  was  intended  to  engage  the  aflfedlions,  in 
order  to  improve  the  mind  and  amend  the  heart. 

Didadlic  or  preceptive  poetry  has  been  ufually  employed 
either  to  illuftrate  and  explain  our  moral  duties,  our  philofo- 
phical  inquiries,  our  bufinefs  and  pleafuns  ; or  in  teaching  the 
art  of  criticifm  or  poetry  itfelf.  It  may  be  adapted,  however, 
to  any  other  fubjedl  ; and  may  in  all  cafes,  where  inftrudlion 
is  dtfigned,  be  employed  to  good  purpofe.  Some  fubjcdls, 
indeed,  are  more  proper  than  others,  as  they  admit  of  more 
poetical  ornaments,  and  give  a greater  latitude  to  genius  : but 
whatever  the  fubjedl  is,  thofe  precepts  are  to  be  laid  down  that 
are  the  mod  ufeful : and  they  lhould  fellow  each  other  in  a 
natural  eafy  method,  and  be  delivered  in  the  moll  agreeable 
engaging  manner.  What  the  profe  writer  tells  you  ought  to 
be  done,  the  poet  often  conveys  under  the  form  of  a narration, 
or  (hows  the  neceffity  of  in  a difeription  ; and,  by  reprefenting 
the  adlion  as  done,  or  doing,  conceals  the  precept  that  lhould 
enforce  it.  The  poet  likewife,  inllead  of  telling  the  whole 
truth,  or  laying  down  all  the  rules  that  are  requifite,  feledls 
fuch  parts  only  as  are  the  mod  pleafing,  and  communicates 
the  red  indiredlly,  without  giving  us  an  open  view  of  them  ; 
yet  takes  care  that  nothing  (hall  efcapethe  reader’s  notice  with 
which  he  ought  to  be  acquainted,  lie  difclofes  jud  enough 
to  lead  the  imagination  into  the  parts  that  are  concealed  ; and 
the  mind,  ever  gratified  with  its  own  difcoverics,  is  compli- 
mented with  exploring  and  finding  them  out ; which,  though 
done  with  eafe,  ieems  fo  conlideiable,  as  not  to  be  obtained  but 
in  confequence  of  its  own  adroitnefs  and  fagacity. 

But  this  is  not  fufficient  to  render  didaftic  poetry  always 
pleafing  : for,  where  precepts  are  laid  down  one  after  another, 
and  the  poem  is  of  confiderable  length,  the  mind  will  require 
fume  recreation  and  refreftiment  by  the  way  ; which  is  to  be 
procured  by  fcafonable  moral  rcfledlions,  pertinent  remarks, 
familiar  fimilics,  and  deferiptions  naturally  introduced,  by  al- 
lufions  to  ancient  hiftories  or  fables,  and  by  (hort  and  pleafant 
digrefiions  and  excurfioas  into  more  noble  /ubjetfts,  lb  aptly 
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brought  in,  that  they  may  feem  to  have  a remote  relation,  and 
be  of  a piece  with  the  poem.  By  thus  varying  the  form  of 
inftrudlion,  the  poet  gives  life  to  his  precepts,  and  awaken* 
and  fecures  our  attention,  without  permitting  us  to  fee  by  what 
means  we  are  thus  captivated  : and  his  art  is  the  more  to  be 
admired,  becaufe  it  is  fo  concealed  as  to  efcapc  the  reader’* 
obfervation. 

The  (lyle,  too,  mull  maintain  a dignity  fuitable  to  the  fub- 
jedt,  and  every  part  be  drawn  in  fuch  lively  colours,  that  the 
things  deferibed  may  feem  as  if  prefented  to  the  reader’s  view. 

But  all  this  will  appear  more  evident  from  example ; and 
though  entire  poems  of  this  kind  are  not  within  the  compaf* 
of  our  defign,  we  (hall  endeavour  to  feledl  fuchpaffages  as  wiii 
be  fufficient  to  illuftrate  the  rules  we  have  here  laid  down. 

We  have  already  obferved,  that,  according  to  the  ufual  di- 
vifions,  there  are  four  kinds  of  didadlic  poems,  viz.  thofe  that 
refpedl  our  moral  duties,  our  philofophical  fpeculations,  our 
bufinefs  and  pleafures,  or  that  give  precepts  for  poetry  and 
criticifm. 

I. .  On  the  firft  fubjeft,  indeed,  we  have  fcarce  any  thing 
that  deferves  the  name  of  poetry,  except  Mr.  Pope’s  Effay  on 
Matiy  his  Ethic  Epifles , Blackmore’s  Creation,  and  part  of 
Young’s  Night  Thoughts ; to  which  therefore  we  refer  as  ex- 
amples. 

II.  Thofe  preceptive  poems  that  concern  philofophical 
fpeculations,  though  the  fubjedt  is  fo  pregnant  with  mat- 
ter, affords  fuch  a field  for  fancy,  and  is  fo  capable  of  every 
decoration,  are  but  few.  Lucretius  is  the  moll  confiderable 
among  the  ancients  who  has  written  in  this  manner ; among 
the  moderns  we  have  little  elfe  but  fmall  detached  pieces,  ex- 
cept the  poem  called  Anti-  Lucretius,  which  has  not  yet  received 
an  Englilh  drels  ; Dr.  Akenfide’s  Pleafures  of  the  Imagination , 
and  Dr.  Darwin’s  Botan'c  Garden;  which  are  all  worthy  of 
our  admiration.  Some  of  the  fmall  pieces  in  this  department 
are  alfo  well  executed  ; and  there  is  one  entitled  The  Univerfr% 
written  by  Mr.  Baker,  from  which  we  (hall  borrow  an  example. 

The  author’s  fcheme  is  in  fome  meafure  coincident  with  Mr. 
Pope’s,  fo  far  efpecially  as  it  tends  to  rellrain  the  pride  of  man  ; 
with  which  defign  it  was  profeffedly  written. 

The  paffage  we  have  fele&ed  ia  that  rcfpedling  the  pla- 
netary fyftem. 

Unwife!  and  though  tlefs  ! impotent!  and  blind  ! 

Can  wealth,  or  grandeur,  fatisfy  the  mind? 

Of  all  thofe  pleafures  mortals  moll  admire. 

Is  there  one  joy  fincere,  that  will  not  tire  ? 

Can  love  itfelf  endure  ? or  beauty’s  charms 
Afford  that  blifs  we  fancy  in  its  arms  ? — 

Then,  let  thy  foul  more  glorious  aims  purfue  : 

Have  thy  Creator  and  iris  works  in  view. 

Be  thefe  thy  (ludy  : hence  thy  pleafures  bring  : 

And  drink  large  draughts  of  wifdom  from  its  fpring  • 
That  fpring,  whence  perfedl  joy,  and  calm  repofe, 

And  bled  content,  and  peace  eternal,  flows. 

Obfervc  how  regular  the  planets  run, 

In  Hated  times,  their  courfes  round  the  Sun. 

Diff’rent  their  bulk,  their  drftance,  their  career. 

And  dift’rent  much  the  compafs  of  their  year: 

Yet  all  the  lame  eternal  laws  obey, 

While  God’s  unerring  finger  points  the  way. 

Firft  Mercury,  amidll  full  tides  of  light, 

Rolls  next  the  fun,  through  his  fmall  circle  bright. 

All  that  dwell  here  muft  be  refin’d  and  pure  : 

Bodies  like  ours  fuch  ardour  can’t  endure  : 

Our  earth  would  blaze  beneath  fo  fierce  a rav. 

And  all  its  marble  mountains  melt  away. 

Fair  Venus,  next,  fulfils  her  larger  round, 

With  fofter  beams  and  milder  glory  crown’d. 
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Friend  to  mankind,  {he  glitters  from  afar, 

Now  the  bright  ev’ning,  now  the  morning  liar. 

More  diftant  ftill,  our  earth  comes  rolling  on. 

And  forms  a wider  circle  round  the  fun  : 

With  her  the  moon,  companion  ever  dear  ! 

Her  courfe  attending  through  the  fliining  year. 

See,  Mars,  alone,  runs  his  appointed  race, 

And  meafures  out,  exadl,  the  deffin’d  fpace  : 

Nor  nearer  does  he  wind,  nor  farther  fray, 

But  finds  the  point  whence  fir  ft  he  roll’d  away. 

More  yet  remote  from  day’s  all-cheering  fource, 

Vaft  Jupiter  performs  his  conltant  courfe: 

Four  friendly  moons  with  borrow’d  luflre  rife, 

Bellow  their  beams  divine,  and  light  his  Ikies. 

Fartheft  and  laft,  fcarcc  warm’d  by  Phoebus’  ray. 
Through  his  vaff  orbit  Saturn  wheels  away. 

How  great  the  change  could  we  be  wafted  there  ! 

How  flow  the  feafons ! and  how  long  the  year  ! 

One  moon,  on  us,  reflefts  its  cheerful  light : 

There,' five  attendants  brighten  up  the  night. 

Here,  the  blue  firmament  bedeck’d  with  liars  ; 

There,  over  head,  a lucid  arch  appears. 

From  hence,  how  large,  how  ftrong,  the  fun’s  bright  ball  1 
Butfeen  from  thence,  how  languid  and  how  fmall ! — 
When  the  keen  north  with  all  its  fury  blows. 

Congeals  the  floods,  and  forms  the  fleecy  fnows, 

’Tis  heat  intenfe  to  what  can  there  be  known  : * 

Warmer  our  poles  than  is  its  burning  zone.  ' 

Who  there  inhabit  mud  have  other  pow’rs, 

Juices,  and  veins,  and  fenfe,  and  life,  titan  ours. 

One  moment’s  cold,  like  theirs,  would  pierce  the  bone. 
Freeze  the  heart-blood,  and  turn  us  all  to  done. 

Strange  and  amazing  mud  the  difference  be 
^Twixt  thi$  dull  planet  and  bright  Mercury  : 

Yet  reafon  fays,  nor  can  we  doubt  at  all. 

Millions  of  beings  dwell  on  either  ball, 

With  conditutions  fitted  for  that  fpot, 

Where  Providence,  all-wife,  has  fix’d  their  lot. 

Wondrous  art  thou,  O God,  in  all  thy  ways  ! 

Their  eyes  to  thee  let  all  thy  creatures  raife  ; 

Adore  thy  grandeur,  and  thy  goodnefs  praife. 

Ye  Tons  of  men  ! with  fatisfa&ion  know, 

God’s  own  right  hand  difpenfes  all  below  : 

Nor  good  nor  evil  does  by  chance  befall ; 

He  reigns  fupreme,  and  he  diredls  it  all. 

At  his  command,  affrighting  human-kind, 

Comets  drag  on  their  blazing  lengths  behind  : 

Nor,  as  we  think,  do  they  at  random  rove, 

But,  in  determin’d  times,  through  long  ellipfes  move. 
And  tho’  fometimes  they  near  approach  the  fun. 
Sometimes  beyond  our  fydem’s  orbit  run  ; 

Throughout  their  race  they  adt  their  Maker’s  will, 

His  pow’r  declare,  his  purpofes  fulfil. 

III.  Of  thofe  preceptive  poems  that  treat  of  the  bufinefs 
and  pleafures  of  mankind,  Virgil’s  Georgies  claim  our  firfl  and 
principal  attention.  In  thefe  he  has  laid  down  the  rules  of 
hufbandry  in  all  its  branches  with  the  utmofl  exadlnefs  and 
perfpicuity,  and  at  the  fame  time  embellifhed  them  with  all 
the  beauties  and  graces  of  poetry.  Though  his  fubjedl  was 
hufbandry,  he  has  delivered  his  precepts,  as  Mr.  Addifon  ob- 
serves, not  with  the  Simplicity  of  a ploughman,  but  with  the 
addrefs  of  a poet : the  meaneft  of  his  rules  are  laid  down  with 
a kind  of  grandeur  ; and  he  breaks  the  clods , and  tojfes  about  the 
dung , with  an  air  of  graccfulnefs.  Of  the  different  ways  of 
conveying  the  fame  truth  to  the  mind,  he  takes  that  which  is 
pleafanteft  ; and  this  chiefly  diftinguilhts  poetry  from  profc, 


and  renders  Virgil’s  rules  of  hufbandry  more  delightful  and 
valuable  than  any  other. 

Thefe  poems,  which  are  efteemed  the  moll  perfeft  of  the 
author’s  works,  are,  perhaps,  the  belt  that  can  be  propofed 
for  the  young  (Indent's  imitation  in  this  manner  of  writing; 
for  the  whole  of  his  Georgies  is  wrought  up  with  wonderful  art, 
and  decorated  with  all  the  flowers  of  poetry. 

IV.  Of  thofe  poems  which  give  precepts  for  the  recreations 
and  pleafures  of  a country  life,  we  have  feveral  in  our  own 
language  that  are  juffly  admired.  As  the  mod  conflderable 
of  thofe  diverfions,  however,  are  finely  treated  by  Mr.  Gay 
in  his  Rural  Sports,  we  particularly  refer  to  that  poem. 

We  fhould  here  treat  of  thofe  preceptive  poems  that  teach  the 
art  of  poetry  itfelf,  of  which  there  are  many  that  deferve  par- 
ticular attention  ; but  we  have  anticipated  our  defign,  and  ren- 
dered any  further  notice  of  them  in  a manner  ufelefs,  by  the 
obfervations  we  have  made  in  the  courfe  of  this  treatife.  We 
ought  however  to  remark,  that  Horace  was  the  only  poet  among 
the  ancients  who  wrote  precepts  for  poetry  in  verfe  ; at  lead 
his  epiflle  to  the  Pifos  is  the  only  piece  of  the  kind  that  has 
been  handed  down  to  us ; and  that  is  fo  perfedt,  it  feems 
almoll  to  have  precluded  the  neceflity  bf  any  other.  Among 
the  moderns  we  have  feveral  that  are  juffly  admired  3 as  Boileau, 
Pope,  &c. 

Poets  who  write  in  the  preceptive  manner  fhould  take  care  to 
choole  fuch  fubjedls  as  are  worthy  of  their  mufe,  and  of  confe- 
quence  to  all  mankind  j for,  to  bellow  both  parts  and  pains  to 
teach  people  trifles  that  are  unworthy  of  their  attention,  is  to 
the  laft  degree  ridiculous. 

Among  poems  of  theufeful  and  interefling  kind,  Dr.  Arm- 
ftrong’s  Art  of  Preferring  Health  deferves  particular  recommen- 
dation, as  well  in  confideration  of  the  fubjedl,  as  of  the  elegant 
and  mafterly  manner  in  which  he  has  treated  it ; for  he  has 
made  thofe  things,  which  are  in  their  own  nature  dry  and  un- 
entertaining, perfedlly  agreeable  and  pleafing,  by  adhering  to 
the  rules  obferved  by  Virgil  and  others,  in  the  condudt  of  thefe 
poems. 

With  regard  to  the  ftyle  or  drefs  of  thefe  poems,  it  fhould  be 
fo  rich  as  to  hide  the  nakednefs  of  the  fubjedl,  and  the  barren- 
nefs  of  the  precepts  fhould  be  loll  in  the  luftre  of  the  language. 
“ It  ought  to  abound  in  the  mod  bold  and  forcible  metaphors, 
the  moll  glowing  and  pidturefque  epithets  ; it  ought  to  be  ele- 
vated and  enlivened  by  pomp  of  numbers  and  majelty  of  words, 
and  by  every  figure  that  can  lift  a language  above  the  vulgar  and 
current  expreffions.”  One  may  add,  that  in  no  kind  of  poetry 
(not  even  in  the  fublime  ode)  is  beauty  of  expreffion  fo  much 
to  be  regarded  as  in  this.  For  the  epic  writer  fhould  be  very 
cautious  of  indulging  himfelf  in  too  florid  a manner  of  exprel- 
fion,  efpecially  in  the  dramatic  parts  of  his  fable,  where  he  in- 
troduces dialogue  : and  the  writer  of  tragedy  cannot  fall  into 
fo  naufeous  and  unnatural  an  affedlation,  as  to  put  laboured 
deferiptions,  pompous  epithets,  ftudied  phrafes,  and  high  flown 
metaphors,  into  the  mouths  of  his  charadlers.  But  as  the 
didadlic  poet  fpeaks  in  his  own  perfon,  it  is  neceflary  and  pro- 
per for  him  to  ufe  a brighter  colouring  of  ftyle,  and  to  be  more 
ftudious  of  ornament.  And  this  is  agreeable  to  an  admirable 
precept  of  Ariftotle,  which  no  writer  fhould  ever  forget,  “ That 
didlion  ought  moft  to  be  laboured  in  the  unadtive,  that  is,  the 
deferiptive,  parts  of  a poem,  in  which  the  opinions,  manners, 
and  patlions  of  men  are  not  reprelented  ; for  too  glaring  an  ex- 
preflion  obfeures  the  manners  and  the  fentiments.” 

We  have  already  obferved  that  any  thing  in  nature  may  be 
the  fubjedl  of  this  poem.  Some  things  however  will  appear  to 
more  advantage  than  others,  as  they  give  a greater  latitude  to 
genius,  and  admit  of  more  poetical  ornaments.  Natural  hil- 
tory  and  philofophy  are  copious  fnbjedfs.  Precepts  in  thefe 
Bright  be  decorated  with  all  the  flowers  in  poetry  3 and,  as  Dr, 
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Trapp  obferves,  how  can  poetry  be  better  employed,  or  more 
agreeably  to  its  nature  and  dignity,  than  in  celebrating  the 
*iorks  <»f  the  great  Creator,  and  defcribing  the  nature,  and  ge- 
neration of  animals,  vegetables,  and  minerals  ; the  revolutions 
of  the  heavenly  bodies  ; the  motions  of  the  earth  ; the  dux  and 
reflux  of  the  tea  ; the  caule  of  thunder,  lightning,  and  other 
meteors  ; the  attraction  of  the  magnet  ; the  gravitation,  co- 
helior.,and  repulfion  of  matter;  the  impulfive  motion  of  light; 
the  flow  progrellion  of  founds  ; and  other  amazing  phenomena 
of  nature  ? Molt  of  the  arts  and  fciences  are  alfo  proper  fub- 
jedts  for  this  poem  3 and  none  are  more  fo  than  its  two  lifter 
arts,  painting  and  mulic.  In  the  former,  particularly,  there 
is  room  for  the  moft  entertaining  precepts  concerning  the  dif- 
pofal  of  colours  j the  arrangement  of  lights  and  lhades  ; the 
fecret  attradiives  of  beauty  3 the  various  ideas  which  make  up 
the  xine  ; the  diftinguilhing  between  the  attitudes  proper  to 
either  fex,  and  every  paffion  3 the  reprefenting  prol'pedts  of 
buildings,  battles,  or  the  country;  and  laftly,  concerning  the 
nature  of  imitation,  and  the  power  of  painting.  What  a 
boundlefs  field  of  invention  is  here  ! What  room  for  defcrip- 
tion,  comparifon,  and  poetical  fable  ! How  eafy  the  tranfition, 
at  any  tim'e,  from  the  draught  to  the  original,  from  the  fhadow 
to  the  fubltance  ! and  from  hence,  what  noble  excurfions  may 
be  made  into  hiftory,  into  panegyric  upon  the  greatcft  beauties 
or  heroes  of  the  paft  or  prefent  age  ! 

Sect.  VJ.  Of  the  Epijlle. 

This  fpecies  of  writing,  if  we  are  permitted  to  lay  down 
rules  from  the  examples  of  our  belt  poets,  admits  of  great  la- 
titude, and  folicits  ornament  and  decoration  : yet  the  poet  is 
(till  to  confider,  that  the  true  character  of  the  epiftle  is  eafe  and 
elegance ; nothing  therefore  fhould  be  forced  or  unnatural,  la- 
boured, or  affected,  but  every  part  of  the  eompofition  lhould 
breathe  an  eafy,  polite,  and  unconftrained  freedom. 

It  is  luitable  to  every  fubjedt ; for,  as  the  epiftle  takes  place 
of  difcourfe,  and  is  intended  as  a lort  of  diftant  converfation, 
all  the  affairs  of  life  and  refearches  into  nature  may  be  intro- 
duced. Thofe,  however,  which  are  fraught  with  compliment 
or  condolence,  that  contain  a defcription  of  places,  or  are  full 
of  pertinent  remarks,  and  in  a familiar  and  humourous  way 
defcribe  the  manners,  vices,  and  follies  of  mankind,  are  the 
belt  5 becaufe  they  are  moft  luitable  to  the  true  character  of 
cpiftolary  writing,  and  (bufinefs  fet  apart)  are  theufual  fubjedts 
upon  which  our  letters  are  employed. 

All  further  rules  and  directions  are  unneceffary  5 for  this  kind 
of  writing  is  better  learned  by  example  and  pra&ice  than  by 
precept.  We  fttall  therefore,  in  conformity  to  our  plan,  feleCt 
a few  epiftles  for  the  reader's  imitation  3 which,  as  this  method 
of  writing  has  of  late  much  prevailed,  may  be  belt  taken,  per- 
haps, from  our  modern  poets. 

The  letter  from  Mr.  Addifon  to  Lord  Halifax  contains  an 
elegant  defcription  of  the  curiofities  and  places  about  Rome, 
together  with  luch  refledtions  on  the  ineftimable  blellings  of  li- 
berty as  mull  give  pleafure  to  every  Briton,  efpecially  when 
he  fees  them  thus  placed  in  diredl  oppofition  to  the  baneful  in- 
fluence of  flavery  and  oppreflion,  which  are  ever  to  be  feen 
among  the  miferable  inhabitants  of  thofe  countries. 

Thee,  goddefs,  thee,  Britannia’s  ifle  adores; 

How  has  fhe  oft  exhaufted  all  her  (lores, 

How  oft  in  fields  of  death  thy  prefence  fought, 

Nor  thinks  the  mighty  prize  too  dearly  bought  ! 

On  foreign  mountain  may  the  fun  refine 
The  grape’s  foft  juice,  and  mellow  it  to  wine. 

With  citron  groves  adorn  a diftant  foil, 

• And  the  fat  olive  ('well  with  floods  of  oil : 

We  envy  not  the  warmer  clime,  that  lies 
In  ten  degrees  of  more  indulgent  Ikies, 


Nor  at  the  coarfenefs  of  our  heav’n  repine, 

Tho’  o’er  our  heads  the  frozen  Pleiads  fhine  ; 

*Tis  liberty  that  crowns  Britannia’s  ifle, 

And  makes  her  barren  rocks  and  her  bleak  mountains  fmile.' 

Others  with  tow’ring  piles  may  pleafe  the  fight. 

And  in  their  proud  afpiring  domes  delight  ; 

A nicer  touch  to  the  ftretch’d  canvas  give, 

Or  teach  their  animated  rock3  to  live: 

’Tis  Britain’s  care  to  watch  o’er  Europe’s  fate. 

And  hold  in  balance  each  contending  ftate, 

To  threaten  bold  prefumptuous  kings  with  war. 

And  anfwer  her  afflidted  neighbour’s  pray’r. 

The  Dane  and  Swede,  rous’d  up  by  fierce  alarms, 

Blefs  the  wife  conduit  of  her  pious  arms  : 

Soon  as  her  fleets  appear,  their  terrors  ceafe. 

And  all  the  northern  world  lies  hulh’d  in  peace. 

Th’  ambitious  Gaul  beholds  with  fecret  dread 
Her  thunder  aim’d  at  his  afpiring  head, 

And  fain  her  godlike  fons  would  difunite 
By  foreign  gold,  or  by  domeftic  fpite  ; 

But  drives  in  vain  to  conquer  or  divide. 

Whom  Naflau’s  arms  defend  and  counfels  guide. 

Fir’d  with  the  name,  which  I fo  oft  have  found 
The  diftant  climes  and  difP rent  tongues  refound, 

I bridle  in  my  ftruggling  mufe  with  pain. 

That  longs  to  launch  into  a bolder  (train. 

But  I’ve  already  troubled  you  too  long, 

Nor  dare  attempt  a more  advent’rous  fong; 

My  humble  verfe  demands  a fofter  theme, 

A painted  meadow,  or  a purling  ftream  ; 

Unfit  for  heroes  ; whom  immortal  lays, 

And  lines  like  Virgil’s,  or  like  yours,  lhould  praife. 

There  is  alfo  a fine  fpirit  of  freedom,  and  love  of  liberty,  dif- 
played  in  the  letter  written  by  Lord  Lyttelton  to  Mr.  Pope  ; and 
the  meflage  from  the  lhade  of  Virgil,  which  is  truly  poetical, 
and  juftly  preceptive,  may  prove  an  ufeful  leffon  to  future  bards. 
This  letter  begins,  “ Immortal  bard  ! for  whom  each  mufe  has 
wove,"  See. 

We  have  already  obferved,  that  the  effential,  and  indeed  the 
true  charadteriftic  of  epiftolary  writing,  is  eafe;  and  on  this 
account,  as  well  as  others,  the  following  letter  from  Mr.  Pope 
to  Mils  Blount,  on  her  leaving  town  after  the  coronation,  is  to 
be  admired  : 

As  fome  fond  virgin,  whom  her  mother’s  care 
Drags  from  the  town  to  wholefome  country  air ; 

Juft  when  (he  learns  to  roll  a melting  eye, 

And  hear  a fpark,  yet  think  no  danger  nigh  ; 

From  the  dear  man  unwilling  Ihe  mult  fever. 

Yet  takes  one  kil’s  before  (he  parts  for  ever  : 

Thus  from  the  world  fair  Zephalinda  flew, 

Saw  others  happy,  and  with  lighs  withdrew  : 

Not  that  their  plealures  caus’d  her  difcontent; 

She  ligh’d,  not  that  they  ftay'd,  but  that  lhe  went 
She  went,  to  plain-work,  and  to  purling  brooks, 
Old-falhion’d  halls,  dull  aunts,  and  croaking  rooks  : 

She  went  from  op’ra,  park,  aftembly,  play, 

To  morning-walks,  and  pray’rs  three  hours  a-day  ; 

To  part  her  time  ’twixt  reading  and  bohea, 

To  mufe,  and  fpill  her  folitary  tea, 

Or  o’er  cold  coffee  trifle  with  the  fpoon, 

Count  the  flow  clock,  and  dine  exadt  at  noon  } 

Divert  her  eyes  with  pictures  in  the  fire. 

Hum  half  a tune,  tell  ltories  to  the  'fquire  ; 

Up  to  her  godly  garret  after  feven, 

There  ttarve  and  pray,  for  that’s  the  way  to  heav’n. 

Some  ’fquire,  perhaps,  you  take  delight  to  rack, 

Whole  game  is  whilk,  whole  treat ’s  a toatl  in  Pack  ; 
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Who  vifits  with  a gun,  prefents  you  birds, 

Then  gives  a (marking  bufs,  and  cries, — No  words ! 

Or  with  his  hound  comes  hollaing  from  the  (table. 

Makes  love  wiih  nods,  and  knees  beneath  a table  ; 

Whole  laughs  are  hearty,  tho’  his  jefts  are  coarfe, 

And  loves  you  belt  of  all  things — but  his  horfe. 

In  fome  fair  ev’ning,  on  your  elbow  laid. 

You  dream  of  triumphs  in  the  rural  (hade  ; 

In  penfive  thought  recall  the  fancy ’d  fcene. 

See  coronations  rife  on  every  green  ; 

Before  you  pafs  th’  imaginary  fights 

Of  lords,  and  earls,  and  dukes,  and  garter’d  knights, 

While  the  fpread  fan  o'erfiiades  your  clofing  eyes  : 

Then  give  one  dirt,  and  all  the  vifion  flies. 

Thus  vanilh  fceptres,  coronets,  and  balls. 

And  leave  you  in  lone  woods,  or  empty  walls  1 
So  when  your  (lave,  at  fome  dear  idle  time, 

(Not  plagu’d  with  bead-achs,  or  the  want  of  rhyme) 

Stands  in  the  (treets,  abftrafted  from  the  crew. 

And,  while  he  feems  to  ftudy,  thinks  of  you  ; 

Juft  when  his  fancy  points  your  fprightly  eyes, 

Or  fees  the  blufh  of  foft  Parthenia  rife, 

Gay  pats  my  lhoulder,  and  you  vaniflh  quite, 

Streets,  chairs,  and  coxcombs,  ru(h  upon  my  fight ; 

Vex’d  to  be  (till  in  town,  I knit  my  brow, 

X-ook  four,  and  hum  a tune,  as  you  may  now. 

Sect.  VII.  Of  Dejcriptive  Poetry. 

Descriptive  poetry  is  of  univerfal  ufe,  fince  there  is  no- 
thing in  nature  but  what  may  be  defcribed.  As  poems  of  this 
kind,  however,  are  intended  more  to  delight  than  to  inftruft, 
great  care  (hould  be  taken  to  make  them  agreeable.  Defcriptive 
poems  are  made  beautiful  by  (imilies  properly  introduced,  images 
of  feigned  perfons,  and  allufions  to  ancient  fables  or  hiftorical 
fafts  ; as  will  appear  by  a perufal  of  the  belt  of  thefe  poems, 
efpecially  Milton’s  L' Allegro  and  II Penferofo, Denham’s  Cooper's 
Hill,  and  Pope's  JVindfor  Forcjl.  Every  body  being  in  poflellion 
of  Milton’s  works,  we  forbear  inferting  the  two  former  ; and 
the  others  are  too  long  for  our  purpofe.  That  inimitable 
poem,  The  Seafons,  by  Mr.  Thom  (on,  notwitbftanding  fome 
parts  of  it  are  didaftic,  may  be  alfo  with  propriety  referred  to 
this  head. 

Sect.  VIM.  Of  Allegorical  Poetry. 

Could  truth  engage  the  affeftions  of  mankind  in  her  native 
and  fimple  drefs,  (he  would  require  no  ornament  or  aid  from 
the  imagination  ; but  her  delicate  light,  though  lovely  in  itl'elf, 
and  dear  to  the  moft  difeerning,  does  not  ftrike  the  fenfes  of 
the  multitude  fo  as  to  fecure  their  efteem  and  attention  : the 
poets  therefore  drelfed  her  up  in  the  manner  in  which  they 
thought  (he  would  appear  the  moft  amiable,  and  called  in 
allegories  and  airy  difguifes  as  her  auxiliaries  in  the  caule  of 
virtue. 

An  allegory  is  a fable  or  ftory,  in  which,  under  the  difguife 
of  imaginary  perfons  or  things,  fome  real  aftion  or  inftruftive 
moral  is  conveyed  to  the  mind.  Every  allegory  therefore  has 
two  fenfes,  the  one  literal  and  the  other  myftical ; the  firft  has 
been  aptly  enough  compared  to  a dream  or  vifion,  of  which  the 
laft  is  the  true  meaning  or  interpretation. 

From  this  definition  of  allegorical  poetry  the  reader  will  per- 
ceive that  it  gives  great  latitude  to  genius,  and  affords  luch  a 
boundlefs  fcope  for  invention,  that  the  poet  is  allowed  to  foar 
beyond  all  creation  ; to  give  life  and  aftion  to  virtues,  vices, 
paflions,  difeafes,  and  natural  and  moral  qualities  ; to  raife 
floating  iflands,  enchanted  palaces,  cattles,  &c.  and  to  people 
them  with  the  creatures  of  his  own  imagination. 
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The  poet’s  eye,  in  a fine  phrenfy  rolling, 

Doth  glance  from  heav’n  to  earth,  from  earth  to  heav’n ; 

And,  as  imagination  bodies  forth 

The  forms  of  things  unknown,  the  poet's  pen 

Turns  them  to  ftiape,  and  gives  to  airy  nothing 

A local  habitation  and  a name.  Shakespeare. 

But  whatever  is  thus  raifed  by  the  magic  of  his  mind  muft 
be  vifionary  and  typical,  and  the  myftical  fenfe  muft  appear 
obvious  tcrlhe  reader,  and  inculcate  fome  moral  or  ufcful  letfon 
in  life;  otherwife  the  whole  will  be  deemed  rather  the  effefts 
of  a diftempered  brain,  than  the  produftions  of  real  wit  and 
genius.  The  poet,  like  Jafon,  may  fail  to  parts  unexplored, 
but  will  meet  with  no  applaufe  if  he  returns  without  a golden 
fleece  ; for  thefe  romantic  reveries  would  be  unpardonable  but 
for  the  myftical  meaning  and  moral  that  is  thus  artfully  and 
agreeably  conveyed  with  them,  and  on  which  account  only'  the 
allegory  is  indulged  with  a greater  liberty  than  any  other  fort  of 
writing. 

The  ancients  juftly  confidered  this  fort  of  allegory  as  the  moft 
eflential  part  of  poetry  ; for,  the  power  of  raifing  images  of 
things- not  in  being,  giving  them  a lort  of  life  and  aftion,  and 
prefenting  them  as  it  were  before  the  eyes,  was  thought  to  have 
fomething  in  it  like  creation  : but  then,  in  fuch  compofitions, 
they  always  expefted  to  find  a meaning  couched  under  them  of 
confequence  ; and  we  may  reafonably  conclude,  that  the  alle- 
gories of  their  poets  would  never  have  been  handed  down  to  us, 
had  they  been  deficient  in  this  refpeft. 

As  the  fable  is  the  part  immediately  offered  to  the  reader’s 
confideration,  and  intended  as  an  agreeable  vehicle  to  convey 
the  moral,  it  ought  to  be  bold,  lively,  and  furprifing.  that  it 
may  excite  curiofity  and  fupport  attention  ; fi  r,  if  the  fable  he 
fpiritlefs  and  barren  of  invention,  the  attention  will  be  difen- 
gaged,  and  the  moral,  however  ufeful  and  important  in  itl'elf, 
will  be  little  regarded. 

There  muft  likewife  be  a juftnefs  and  propriety  in  the  fable, 
that  is,  it  muft  be  clofely  connefted  with  the  fubjeft  on  which 
it  is  employed  ; for,  notwithftanding  the  boundlefs  compafs  al- 
lowed the  imagination  in  thefe  writings,  nothing  abfurd  or  ufe-- 
lei's  is  to  be  introduced.  In  epic  poetry  fome  things  may  per- 
haps be  admitted  for  no  other  reafon  but  to  furprife,  and  to  raife 
what  is  called  the  wonderful,  which  is  as  neceffary  to  the  epic 
as  the  probable ; but  in  allegories,  however  wild  and  extrava- 
gant the  fable  and  the  perfons  introduced,  each  muft  correfpond 
with  the  fubjeft  they  are  applied  to,  ’and,  like  the  members 
of  a well-written  fimile,  bear  a due  proportion  and  relation  to 
each  other:  for  we  are  to  confider,  that  the  allegory  is  a fort  of 
extended  or  rather  multiplied  fimile,  and  therefore,  like  that, 
(hould  never  lofe  the  fubjeft  it  is  intended  to  illuftrate.  Whence 
it  will  appear,  that  genius  and  fancy  are  here  infufficient  without 
the  aid  of  tafte  and  judgment : thefe  firfl,  indeed,  may  produce 
a multitude  of  ornaments,  a wildernefs  of  fweets ; but  the  laft 
muft  be  employed  to  accommodate  them  to  reafon,  and  to  ar- 
range them  fo  as  to  produce  pleafure  and  profit. 

But  it  is  not  fuflicient  that  the  fable  be  correfpondent  with 
the  fubjeft,  and  have  the  properties  above  deferibed  ; for  it 
muft  alfo  be  confident  with  itfelf.  The  poet  may  invent  what 
ftory  he  pleafes,  and  form  any  imaginary  beings  that  his  fancy 
(hall  liiggeft ; but  here,  as  in  dramatic  writings,  when  perfons 
are  once  introduced,  they  muft  be  fupported  to  the  end,  and  all 
fpeak  and  aft.  in  charafter  : for,  notwithftanding  the  general 
licence  here  allowed,  lome  order  muft  he  obferved  ; and  how- 
ever wild  and  extravagant  the  charafters,  they  (hould  not  be 
abfurd.  To  this  let  me  add,  that  the  whole  muft  be  clear  and 
intelligible  ; for  the  “ fable  (as  Mr.  Hughes  obferves)  being 
defigned  only  to  clothe  and  adorn  the  moral,  but  not  to  hide  it, 
(hould  refemble  the  draperies  we  admire  in  fome  ot  the  ancient 
ftatues,  in  which  the  folds  are  not  too  many  nor  too  thick,  but 
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fe  'udicioufly  ordered,  that  the  fliape  and  beauty  of  the  limbs  may 
be  feen  through  them.” — But  this  will  more  obvioudy  appear 
from°  a perufal  of  the  beft  compofitions  of  this  claf6  ; fuch  as 
g nfer’s  Fairy  Queen,  Thomfon’s  Cattle  of  Indolence,  Ad- 
ti ii on  and  Johnfon's  beautiful  allegories  in  the  Spectator  and 
Rambler,  &c.  See. 

The  word  allegory  has  been  ufed  in  a more  extennve  lenfe 
than  that  in  which  we  have  here  applied  it  : for  all  writings, 
where  the  moral  is  conveyed  under  the  cover  of  borrowed  cha- 
fers and  a&ions,  by  which  other  characters  and  a&ions  (that 
are  real)  are  reprefented,  have  obtained  the  name  of  allegories  ; 
though  the  fable  or  ftory  contains  nothing  that  is  vitionary  or 
romantic,  but  is  made  up  of  real  or  hiftorical  perfons,  and  of 
aCtions  either  probable  or  poffible.  But  thefe  writings  (hould 
undoubtedly  be  diftinguifhed  by  fome  other  name,  becaufe  the 
literal  fenfe  is  confident  with  right  reafon,  and  may  convey  an 
ufeful  moral,  and  fatisfy  the  reader,  without  putting  him  under 
the  neceffity  of  feeking  for  another. 

Some  of  the  ancient  critics,  as  Mr.  Addifon  obferves,  were 
fond  of  giving  the  works  of  their  poets  this  fecond  or  concealed 
meaning,  though  there  was  no  apparent  neceffity  for  the  at- 
tempt, and  often  but  little  ffiow  of  reafon  in  the  application. 
Thus  the  Iliad  and  Odyfiey  of  Homer  are  faid  to  be  fables  of 
this  kind,  and  that  the  gods  and  heroes  introduced  are  only  the 
affeCtions  of  the  mind  reprefented  in  a vifible  fhape  and  charac- 
ter. They  tell  us,  fays  he,  that  Achilles  in  the  firft  Iliad  repre- 
fents  anger,  or  the  irafcible  part  of  human  nature : that  upon 
drawing  his  lword  againft  his  fuperior  in  a full  affembly,  Pallas 
(which,  fay  they,  is  another  name  for  reafon)  checks  and  ad- 
vifes  him  on  the  occafion,  and  at  her  firft  appearance  touches 
him  upon  the  head  ; that  part  of  the  man  being  looked  upon 
as  the  feat  of  reafon.  In  this  fenfe,  as  Mr.  Hughes  has  well 
obferved,  the  whole  ./Eneis  of  Virgil  may  be  faid  to  be  an  alle- 
gory, if  you  fuppofe  ./Eneas  to  reprefent  Augultus  Caefar,  and 
that  his  conducing  the  remains  of  his  countrymen  from  the 
ruins  of  Troy,  to  a new  lettlement  in  Italy,  is  an  emblem  of 
Auguftus’s  forming  a new  government  out  of  the  ruins  of  the 
ariilocracy,  and  eftablifhing  the  Romans,  after  the  confufion  of 
the  civil  war,  in  a peaceable  and  Houriftiing  condition.  How- 
ever ingenious  this  coincidence  may  appear,  and  whatever  de- 
(iori  Virgil  had  in  view,  he  has  avoided  a particular  and  direCt 
application,  and  fo  condu&ed  his  poem,  that  it  is  perfeft  with- 
out any  allegorical  interpretation  ; for,  whether  we  confider 
./Eneas  or  Auguftus  as  the  hero,  the  morals  contained  are 
equally  inftru&ive.  And  indeed,  it  feems  abfurd  to  fuppofe, 
that  becaufe  the  epic  poets  have  introduced  fome  allegories  into 
their  works,  every  thing  is  to  be  underftood  in  a myllical  man- 
ner, where  the  fenfe  is  plain  and  evident  without  any  fuch  ap- 
plication. Nor  is  the  attempt  that  Taffo  made  to  turn  his  Je- 
rufalem  into  a myftery,  any  particular  recommendation  of  the 
work  : for,  notwithftanding  he  tells  us,  in  what  is  called  the 
allegory,  printed  with  it,  that  the  Chriftian  army  reprefents 
man,  the  city  of  Jerufalem  civil  happinefs,  Godfrey  the  under- 
ftanding,  Rinaldo  and  Tancred  the  other  powers  of  the  foul, 
and  that  the  body  is  typified  by  the  common  foldiers  and  the 
lijce;  yet  the  reader  will  find  himfelf  as  little  delighted  as  edi- 
fied by  the  explication  : for  the  mind  has  little  pleafure  in  an 
allegory  that  cannot  be  opened  without  a key  made  by  the  hand 
of  the  fame  artift  ; and  indeed  every  allegory  that  is  fo  dark, 
and,  as  it  were,  inexplicable,  lofes  its  very  eflence,  and  becomes 
an  enigma  or  riddle,  that  is  left  to  be  interpreted  by  every  crude 
imagination. 

This  lad  fpecies  of  writing,  whether  called  an  allegory,  or 
by  any  other  name,  is  not  lefs  eminent  and  ufeful  ; for  the  in- 
troducing of  real  or  hiftorical  perfons  may  not  abridge  or 
letTen  either  our  entertainment  or  inftru&ion.  In  thefe  compe- 
titions we  often  meet  with  an  uncommon  moral  conveyed  by 
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the  fable  in  a new  and  entertaining  manner  ; or  with  a kn  own 
truth  fo  artfully  decorated,  and  placed  in  fuch  a new  and  beau- 
tiful light,  that  we  are  amazed  how  any  thing  fo  charming  and 
ufeful  ffiould  fo  long  have  efcaped  our  obfervation.  Such,  for 
example,  are  many  of  Johnfon’s  pieces  publifhed  in  the  Rambler 
under  the  title  of  Eajlern  Stories,  and  by  Hawkefworth  in  the 
Adventurer. 

The  ancient  parables  are  of  this  fpecies  of  writing  : and  it  is 
to  be  obferved,  that  thofc  in  the  New  Teftament  have  a moft  re- 
markable elegance  and  propriety;  and  are  the  moft  ftriking,  and 
the  moft  inftru&ive,  for  being  drawn  from  obje&s  that  are  fami- 
liar. The  more  ftriking,  becaufe,  as  the  things  are  feen,  the  mo- 
ral conveyed  becomes  the  object  of  our  lenfes,  and  requires  little 
or  no  refle&ion  : the  more  inftru&ive,  becaufe,  every  time  they 
are  feen,  the  memory  is  awakened,  and  the  lame  moral  is  again 
exhibited  with  pleafure  to  the  mind,  and  accuftoms  it  to  reafon 
and  dwell  on  the  fubje&.  So  that  this  method  of  inftru&ion 
improves  nature,  as  it  were,  into  a book  of  life  ; fince  every 
thing  before  us  may  be  fo  managed,  as  to  give  leffons  for  our 
advantage.  Our  Saviour’s  parables  of  the  fower  and  the  feed, 
of  the  tares,  of  the  mutlard  feed,  and  of  the  leaven  (Matthew 
xiii .),  are  all  of  this  kind,  and  were  obvioufiy  taken  from  the 
harveft  juft  ripening  before  him  ; for  bis  difciples  plucked  the 
ears  of  corn  and  did  eat,  rubbing  them  in  their  bands.  See  the 
articles  Allegory,  and  Metaphor  and  Allegory,  in  the  ge- 
neral alphabet. 

Sect.  IX.  Of  Fables. 

No  method  of  inftru&ion  has  been  more  ancient,  more  uni- 
verfal,  and  probably  none  more  effe&ual,  than  that  by  apologue 
or  fable.  In  the  firft  ages,  amongft  a rude  and  fierce  people, 
this  perhaps  was  the  only  method  that  would  have  been  borne 
and  even  fmee  the  progrefs  of  learning  has  furnifhed  other  helps, 
the  fable,  which  at  firlt  was  ufed  through  necelfity,  is  retained 
from  choice,  on  account  of  the  elegant  happinefs  of  its  manner, 
and  the  refined  addrefs  with  which,  when  well  condu&ed,  it  in- 
finuates  its  moral. 

As  to  the  a&ors  in  this  little  drama,  the  fabulift  has  authority 
to  prels  into  his  fervice  every  kind  of  exiftence  under  heaven  ; 
not  only  beafts,  birds,  infe&s,  and  all  the  animal  creation  ; 
but  flowers,  fiirubs,  trees,  and  all  the  tribe  of  vegetables.  Even 
mountains,  foffils,  minerals,  and  the  inanimate  works  of  nature, 
difeourfe  articulately  at  his  command,  and  a&  the  part  which 
he  affigns  them.  The  virtues,  vices,  and  every  property  of  beings, 
receive  from  him  a local  habitation  and  a name.  In  ffiort,  he 
may  perfonify,  bellow  life,  fpeech,  and  a&ion,  on  whatever  he 
thinks  proper.  ' 

It  is  ealy  to  imagine  what  a fource  of  novelty  and  variety 
this  muft  open  to  a genius  capable  of  conceiving  ar.d  of  em- 
ploying thefe  ideal  perfons  in  a proper  manner ; what  an  op- 
portunity it  affords  him  to  diverfify  his  images,  and  to  treat  the 
fancy  with  changes  of  obje&s,  while  he  ftrengthens  the  under- 
ftanding,  or  regulates  the  paffions,  by  a fuccedion  of  truths.  To 
raife  beings  like  thefe  into  a flate  of  a&ion  and  intelligence, 
gives  the  fabtilift  an  undoubted  claim  to  that  firlt  chara&er  of 
the  poet,  a creator. 

When  thefe  perfons  are  once  raifed,  we  muft  carefully  enjoin 
them  proper  talks,  and  allign  them  lentiments  and  language 
fuitable  to  their  l'everal  natures  and  refpe&ive  properties.  A 
raven  Ihould  not  be  extolled  for  her  voice,  nor  a bear  be  re- 
prefented  with,  an  elegant  fliape.  It  were  a very  obvious  in- 
ilance  of  ablurdity  to  paint  a hare  cruel,  or  a wolf  compaf- 
fiotiate.  An  als  were  but  ill  qualified  to  be  general  of  an 
army,  though  he  may  well  enough  ferve,  perhaps,  for  one  of 
the  trumpeters.  But  fo  long  as  popular  opinion  allows  to  the 
lion  magnanimity,  rage  to  the  tiger,  flrength  to  the  muje, 
cunning  to  the  fox,  and  buffoonery  to  the  roonket  ; why  ni3y  not 
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they  fupport^the  chara&ers  of  an  Agamemnon,  Achilles,  Ajax, 
Ulyfles,  and  Therfites  ? The  truth  is,  when  moral  a&ions  are 
with  judgment  attributed  to  the  brute  creation,  we  fcarce  per- 
ceive that  nature  is  at  &I1  violated  by  the  fabulift.  He  appears 
at  molt  to  have  only  tranflated  their  language.  His  lions, 
wolves,  and  fi  xes,  behave  and  argue  as  thole  creatures  would, 
had  they  originally  been  endowed  with  the  human  faculties  of 
i’peech  and  realon. 

But  greater  art  is  yet  required  whenever  we  perfonify  inani- 
mate beings.  Here  the  copy  fo  far  deviates  from  the  great  lines 
of  nature,  that,  without  the  niceft  care,  reafon  will  revolt 
againil  the  fiction.  However,  beings  of  this  fort,  managed  in- 
genioully  and  with  addrefs,  recommend  the  fabulift’s  invention 
by  the  grace  of  novelty  and  of  variety.  Indeed  the  analogy 
between  things  natural  and  artificial,  animate  and  inanimate,  is 
often  fo  very  ftriking,  that  we  can,  with  feeming  propriety, 
give  paflions  and  fentiments  to  every  individual  part  of  exift- 
ence.  Appearance  favours  the  deception.-  The  vine  may  be 
enamoured  of  the  elm  ; her  embraces  teftify  her  paffion.  The 
fwelling  mountain  may,  naturally  enough,  be  delivered  of  a 
moufe.  The  gourd  may  reproach  the  pine,  and  the  fky-rocket 
infult  the  ftars.  The  axe  may  folicita  new  handle  of  theforeft; 
and  the  moon,  in  her  female  chara&er,  requeft  a faflhionable 
garment.  Here  is  nothing  incongruous ; nothing  that  fhocks 
the  reader  with  impropriety.  On  the  other  hand,  were  the  axe 
to  defire  a periwig,  and  the  moon  petition  for  a new  pair  of 
boots,  probability  would  then  be  violated,  an;!  the  ablurdity 
become  too  glaring. 

The  moft  beautiful  fables  that  ever  were  invented  maybe  dif- 
figured  by  the  language  in  which  they  are  clothed.  Of  this 
poor  iEfop,  in  fornc  of  his  Englifh  drelfes,  affords  a melan- 
choly proof.  The  ordinary  ftyle  of  table  fhould  be  familiar,  but 
alfo  elegant. 

The  familiar,  fays  Mr.  La  Motte,  is  the  general  tone  or  ac- 
cent of  fable.  It  was  thought  fufficient,  on  its  firft  appearance, 
to  lend  the  animals  our  moft  common  language.  Nor  indeed 
have  they  any  extraordinary  pretenfions  to  the  fublime;  it  be- 
ing requifite  they  fhould  lpeak  with  the  fame  fimplicity  that 
they  behave. 

The  familiar  alfo  is  more  proper  for  infinuation  than  the  ele- 
vated 5 this  being  the  language  of  refie£lion,  as  the  former  is  the 
voice  of  fentiment.  We  guard  ourfelves  againft  the  one,  but 
lie  open  to  the  other;  and  inftrinftion  will  always  the  moft  ef- 
feftually  fway  us,  when  it  appears  leaf!  jealous  of  its  rights  and 
privileges. 

The  familiar  ftyle,  however,  that  is  here  required,  notwitb- 
•ftanding  that  appearance  of  eal'e  which  is  its  character,  is  per- 
haps more  difficult  to  write  than  the  more  elevated  or  fublime. 
A writer  more  readily  perceives  when  he  has  rifen  above  the 
common  language,  than  he  perceives,  in  fpeaking  this  language, 
whether  he  has  made  the  choice  that  is  moft  fuitable  to  the  oc- 
cafion  : and  it  is,  neverthelefs,  upon  this  happy  choice  that  all 
the  charms  of  the  familiar  depend.  Moreover,  the  elevated 
ftyle  deceives  and  feduces,  although  it  be  not  the  bell  chofen  ; 
whereas  the  familiar  can  procure  itfelf  no  fort  of  refpetSt,  if  it 
be  not  eafy,  natural,  juft,  delicate,  and  unaffe£led.  A fabulift 
muft  therefore  bellow  great  attention  upon  his  ftyle;  and  even 
labour  it  fo  much  the  more,  that  it  may  appear  to  have  colt  him 
no  pains  at  all. 

The  authority  of  Fontaine  juftifies  thefe  opinions  in  regard 
to  ftyle.  His  fables  are  perhaps  the  heft  examples  if  the  gen- 
teel familiar,  as  Sir  Roger  L’Eftrange  affords  the  grolleft  of  the 
indelicate  and  tow.  When  we  read,  that  “ while  the  frog  and 
the  moufe  were  difputing  it  at  fwords-puint,  down  comes  a kite 
powdering  upon  them  in  the  interim,  and  gobbets  up  both  to- 
gether to  part  the  fray  and  “ where  the  fox  reproaches  a 
bevy  of  jolly  goliipping  wenches  making  merry  over  a dilli  of 
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pullets,  that  if  he  but  peeped  into  a hen-rooft,  they  always 
made  a bawling  with  their  dogs  and  their  baftards  ; while  you 
yourfelves  (fays  he)  can  lie  (luffing  your  guts  with  your  hens 
and  capons,  and  not  a word  of  the  pudding:’  this  may  be 
familiar ; but  it  is  alfo  coarfe  and  vulgar,  and  cannot  fail  to 
difguft  a reader  that  has  the  lead  degree  of  talle  or  delicacy. 

The  ftyle  of  fable  then  muft  be  fimple  and  familiar;  and  it 
muft  likewife  be  correfl  and  elegant.  Bv  the  former,  we  mean, 
that  it  fhould  not  be  loaded  with  figure  and  metaphor  ; that  the 
difpofition  of  words  be  natural,  the  turn  of  fentence3  eafy,  and 
their  con(lru£lion  unembarrafted.  By  elegance,  we  would  ex- 
clude all  coarfe  and  provincial  terms  ; all  aff'etled  and  puerile 
conceits  ; all  obfolete  and  pedantic  phrafes.  To  this  we  would 
adjoin,  as  the  word  perhaps  implies,  a certain  finifhing  polifh, 
which  gives  a grace  and  fpirit  to  the  whole;  and  which,  though 
it  have  always  the  appearance  of  nature,  is  almoft  ever  the  effedt 
of  art. 

But  notwithflanding  all  that  has  been  faid,  there  are  fome 
occafions  on  which  it  is  allowable,  and  even  expedient,  to 
change  the  ftyle.  The  language  of  a fable  muft  rife  or  fall  in 
conformity  to  the  fubjeft.  A lion,  when  introduced  in  his  re- 
gal capacity,  muft  hold  difcourfe  in  a ftrain  fomewhat  more 
elevated  than  a country-moufe.  The  lionefs  then  becomes  his 
queen,  and  the  beafts  of  the  foreft  are  called  his  fubjedls  : a 
method  that  offers  at  once  to  the  imagination  both  the  animal 
and  the  perfon  heisdefigned  to  reprelent.  Again,  the  buffoon- 
monkey  fhould  avoid  that  pomp  of  phrafe,  which  the  owl  em- 
ploys as  her  belt  pretence  to  wildom.  Unlefs  the  ftyle  be  thus 
judicioufly  varied,  it  will  be  impolfible  to  preferve  a juft  dif- 
tinftion  of  character. 

Defcriptions,  at  once  concife  and  pertinent,  add  a grace  to 
fable ; but  are  then  moft  happy  when  included  in  the  adlion  : 
whereof  the  fable  of  Boreas  and  the  Sun  affords  us  an  example. 
An  epithet  well  chofen  is  often  a defcription  in  itfelf;  and  fo 
much  the  more  agreeable,  as  it  the  lefs  retards  us  in  our  purfuit 
of  the  cataftrophe. 

Laftly,  little  ftrokes  of  humour  when  arifing  naturally  from 
the  fubjedf,  and  incidental  refie&ions  when  kept  in  due  fubor- 
dination  to  the  principal,  add  a value  to  thele  compofitions. 
Thefe  latter,  however,  ftiould  be  employed  very  fparingly,  and 
with  great  addrefs;  be  very  few,  and  very  fhort  : it  is  fcarcely 
enough  that  Ihey  naturally  fpring  out  of  the  fubjeft;  they 
ftiould  be  luch  as  to  appear  necelfary  and  effential  parts  of  the 
fable.  And  when  thefe  embellifhments,  pleafing  in  themfelves, 
tend  to  illuftrate  the  main  aiftion,  they  then  afford  that  name- 
lefs  grace  remarkable  in  Fontaine  and  fome  few  others,  and 
which«perfons  of  the  beft  difcernment  will  more  eafily  conceive 
than  they  can  explain. 

Sect.  X.  Of  Satire. 

This  kind  of  poem  is  of  very  ancient  date,  and  (if  we  be- 
lieve Horace)  was  introduced  byway  of  interlude,  by  the  Greek 
dramatic  poets  in  their  tragedies,  to  relieve  the  audience,  and 
takeoff  the  force  of  thole  ftrokes  which  they  thought  too  deep 
and  affe£ting.  In  thole  latirical  interludes,  the  fcene  was 
laid  in  the  country  ; and  the  perions  were  rural  deities ; fatyrs, 
country  peafants,  and  other  ruftics. 

The  firft  Tragedians  found  that  ferious  ftyle 
Too  grave  for  their  uncultivated  age, 

And  fo  brought  wild  and  naked  Satyrs  in 
(Whofe  motion,  words,  and  fhape,  were  alia  farce) 

As  oft  as  decency  would  give  them  leave; 

Becaufe  the  mad  ungovernable  rout, 

Full  of  confufion  and  the  fumes  of  wine. 

Lov’d  fucb  variety  and  antic  tricks. 

Roscommon’s  Horace. 

The  fatire  we  now  have  is  generally  allowed  to  be  of  Roman 
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invention  It  was  firft  introduced  without  the  decorations  of 
fcenes  and  action  ; but  written  jn  verfes  of  different  meafures 
b Fnnius,  and  afterwards  moulded  into  the  form  we  now  have 
it  bv  Lucilius,  whom  Horace  has  imitated,  and  mentions  with 
effeem.  This  is  the  opiniory  of  tnoft  of  the  critics,  and  parti- 
cularly of  Boileau,  who  fays, 

Lucilius  led  the  way,  and,  bravely  bold. 

To  Roman  vices  did  the  mirror  hold  ; 

Protected  humble  goodnefs  from  reproach, 

Show’d  worth  on  foot,  and  rafcals  in  a coach. 

Horace  his  pleafing  wit  to  this  did  add, 

That  none,  uncenfur’d,  might  be  fools  or  mad  : 

And  Juvenal,  with  rhetorician’s  rage. 

Scourg’d  the  rank  vices  of  a wicked  age  ; 

Tho’  horrid  truths  thro’  all  his  labours  fhine, 

In  what  he  writes  there’s  fomelhing  of  divine. 

Our  fatire,  therefore,  may  be  diftinguifhed  into  two  kinds  ; 
the  j cofe,  or  that  which  makes  fport  with  vice  and  folly,  and 
fets  them  up  to  ridicule  ; and  the  ferious,  or  that  which  deals  in 
afperity,  and  is  fevere  and  acrimonious.  Horace  is  a perfect 
mailer  of  the  firft,  and  Juvenal  much  admired  for  the  laft. 
The  one  is  facetious,  and  fmiles  ; the  other  is  angry,  and  ftorms. 
The  foibles  of  mankind  are  the  objet  of  one  ; but  crimes  of  a 
deeper  dye  have  engaged  the  other.  They  both  agree,  however, 
in  being  pungent  and  biting  : and  from  a due  conlideration  of 
the  writings  of  thefe  authors,  who  are  our  mailers  in  this  art, 
we  may  define  fatire  to  be,  A free,  (and  often  jocofe)  witty, 
and  fitarp  poem,  wherein  the  follies  and  vices  of  men  are 
lathed  and  ridiculed  in  order  to  their  reformation.  Its  lubjet 
is  whatever  deferves  our  contempt  or  abhorrence,  (including 
every  thing  that  is  ridiculous  and  abfurd,  or  Icandalous  and  re- 
pugnant to  the  golden  precepts  of  religion  and  virtue.)  Its 
manner  is  inveflive ; and  its  end.  Jbame.  So  that  1 at i re  may 
be  looked  upon  as  the  phyfician  of  a diftempered  mind,  which 
it  endeavours  to  cure  by  bitter  and  unfavoury,  or  by  pleafant 
and  falutary  applications. 

A good  fatirift  ought  to  be  a man  of  wit  and  addrefs,  faga- 
city  and  eloquence.  He  fhould  alfo  have  a great  deal  of  good- 
nature, as  all  the  fentiments  which  are  beautiful  in  this  way  of 
writing  muft  proceed  from  that  quality  in  the  author.  It  is 
good-nature  produces  that  difdain  of  all  bafenefs,  vice  and 
folly,  which  prompts  the  poet  to  exprefs  himfelf  with  fuch 
fmartnefs  againft  the  errors  of  men,  but  without  bitternefs  to 
their  perfons.  It  is  this  quality  that  keeps  the  mind  even,  and 
never  lets  an  offence  unfeafonably  throw  the  fatirift  out  of  his 
character. 

In  writing  fatire,  care  fhould  be  taken  that  it  be  true  and 
general  ; that  is,  levelled  at  abufes  in  which  numbers  are  con- 
cerned : for  the  perfonal  kind  of  fatire,  or  lampoon,  which  ex- 
pofes  particular  charaters,  and  affefts  the  reputation  of  thofe 
at  whom  it  is  pointed,  is  fcarce  to  be  diftinguifhed  from  fcandal 
and  defamation.  The  poet  alfo,  whilft  he  is  endeavouring  to 
Correct  the  guilty,  muft  take  care  not  to  ufe  fuch  exprelfions  as 
may  corrupt  the  innocent : he  muft  therefore  avoid  all  obfeene 
words  and  images  that  tend  to  debafe  and  miflead  the  mind. 
Horace  and  Juvenal,  the  chief  fatirifts  among  the  Homans,  are 
faulty  in  this  refpect,  and  ought  to  be  read  with  caution. 

The  ftyle  proper  for  fatire  is  fometimes  grave  and  animated, 
inveighing  againft  vice  with  warmth  and  earneftnofs  ; but  that 
which  is  pleafant,  fportive,  and,  with  becoming  raillery,  ban- 
ters men  out  of  their  bad  difpofitions,  has  generally  the  heft 
effect,  as  it  f erns  only  to  play  with  their  follies,  though  it 
omits  no  opportunity  of  making  them  feel  the  lafti.  The 
verfes  fhould  he  fmooth  and  Bowing,  and  the  language  ma.-ily, 
juft,  and  decent. 


Of  well-chofe  words  fome  take  not  care  enough. 

And  think  they  fhould  be  as  the  fubjet  rough  ; 

But  fatire  muft  be  more  exactly  made, 

And  fharpeft  thoughts  in  fmootheft  words  convey’d. 

Duke  of  Bucks’s  Effjy. 

Satires,  either  of  the  jocofe  or  ferious  kind,  may  be  written 
in  the  epiftolary  manner,  or  bv  way  of  dialogue.  Horace,  Ju- 
venal, and  Perlius,  have  given  us  examples  of  both.  Nay,  fome 
of  Horace’s  fatires  may,  without  incongruity,  be  called  epijlles , 
and  his  epiftles,  fatires.  But  this  is  obvious  to  every  reader. 

Of  the  facetious  kind,  the  fecond  fatire  of  the  fecond  book 
of  Horace  imitated  by  Mr.  Pope,  and  wift’s  verfes  on  bis  own 
death,  may  be  referred  to  as  examples. 

As  to  thofe  fatires  of  the-ferious  kind,  for  which  Juvenal  is  fo 
much  diftinguifhed,  the  charateriftic  properties  of  which  are 
morality,  dignity,  and  feverity  ; a better  example  cannot  be 
mentioned  than  the  poem  entitled  London,  written  in  imitation 
of  the  third  fatire  of  Juvenal,  by  Dr.  Johnfon,  who  has  kept 
up  to  the  fpirit  and  force  of  the  original. 

Nor  muft  we  omit  to  mention  Dr.  Young’s  Love  of  Fame, 
the  Univerfal  Pajfion,  in  feven  fatires;  which,  though  charac- 
teriftical,  abound  with  morality  and  good  fenfe.  The  charaters 
are  well  feleted,  the  ridicule  is  high,  and  the  fatire  well  pointed 
and  to  the  purpofe. 

We  have  already  obferved,  that  perfonal  fatire  approaches 
too  near  defamation  to  deferve  any  countenance  or  encourage- 
ment. Dryden’s  Mack  Flccknoe  is  for  this  reafon  exceptionable, 
but  as  a compofition  it  is  inimitable. 

We  have  dwelt  thus  long  on  the  prefent  fubjet,  becaufe 
there  is  reafon  to  apprehend,  that  the  benefits  arifing  from  well- 
conduted  fatire  have  not  been  fufficiently  conlidered.  A fatire 
may  often  do  more  fervice  to  the  caufe  of  religion  and  virtue 
than  a fermon  ; fince  it  gives  pleafure  at  the  fame  time  that  it 
creates  fear  or  indignation,  and  conveys  its  fentiments  in  a man- 
ner the  mod  likely  to  captivate  the  mind. 

Of  all  the  ways  that  wifeft  men  could  find 
To  mend  the  age  and  mortify  mankind. 

Satire  well  writ  has  moft  fuccefsful  prov’d, 

And  cures,  becaufe  the  remedy  is  lov’d. 

Duke  of  Bucks’s  Ejfiy. 

But  to  produce  the  defired  effet,  it  muft  be  jocofe,  free,  and 
impartial,  though  fevere.  The  fatirift  fhould  always  preferve 
good-humour  ; and,  however  keen  he  cuts,  fhould  cut  with 
kindijefs.  When  he  lofes  temper,  his  weapons  will  be  inverted, 
and  the  ridicule  he  threw  at  others  will  retort  with  contempt 
upon  himfelf : for  the  reader  will  perceive  that  he  is  angry  and 
hurt,  and  confider  h:.s  fatire  as  the  effect  of  malice,  not  of 
judgement  ; and  that  it  is  intended  rather  to  wound  perfons 
than  reform  manners. 

Rage  you  muft  hide,  and  prejudice  lav  down  ; 

A latyr’s  fmile  is- (harper  than  his  frown. 

The  heft,  and  indeed  the  only  method  to  eXpofe  vice  and 
folly  effectually,  is  to  turn  them  to  ridicule,  and  hold  them  up  for 
public  Qontempt  ; and  as  it  moft  offends  thefe  objects  of  fatire, 
foil  leall  hurts  ourfelves.  One  paflion  .frequently  drives  out 
another  ; and  as  we  cannot  look  with  indifference  on  the  had 
actions  of  men  (for  they  muft  excite  either  our  wrath  or  con- 
tempt), it  is  prudent  to  give  way  to  that  which  moft  offends 
vice  and  folly,  and  lead  affects  ourfelves ; and  to  fneer  and 
laugh,  rather  than  be  angry  and  (cold. 

Bilrlefque  poetry,  which  is  chiefly  ufedby  way  of  drollery  and 
li  licnle,  falls  properly  to  be  fpoken  of  under  the  head  of  fatire. 
An  excellent  example  of  this  kind  is  a poem  in  blank  veri'e, 
entitled  The  Splendid  Shilling,  written  by  Mr.  John  Philips, 
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which,  in  the  opinion  of  one  of  the  bed  judges  of  the  age,  is 
the  fined  burlefque  in  the  Engl ifli  language.  In  this  poem  the 
author  has  handled  a low  fubjeft  in  the  lofty  ftyle  and  numbers 
of  Milton  ; in  which  way  of  writing  Mr.  Philips  has  been 
imitated  by  feverai,  but  none  have  come  up  to  the  humour  and 
happy  turn  of  the  original.  When  we  read  it,  we  are  betrayed 
into  a pleafure  that  we  could  not  expe£lj  though  at  the  fame 
time,  the  fublimity  of  the  (iyle,  and  gravity  of  thephrafe,  feem 
to  chaftife  that  laughter  which  they  provoke. 

There  is  another  fort  of  verfe  and  ftyle,  which  is  moft  fre- 
quently made  ufe  of  in  treating  any  fubjeftin  a ludicrous  man- 
ner, viz.  that  which  is  generally  called  H udibrafic , from  But- 
ler’s admirable  poem  entitled  Hudibfas . Almoft  every  one 
knows,  that  this  poem  is  a fatire  upon  the  authors  of  our  civil 
difl'enfions  in  the  reign  of  king  Charles  I.  wherein  the  poet  has, 
with  abundance  of  wit  and  humour,  expofed  and  ridiculed  the 
hypocrify  or  blind  zeal  of  thofe  unhappy  times.  In  fliort,  it 
is  a kind  of  burlefque  epic  poem,  which,  for  the  oddity  of  the 
rhymes,  the  quaintnefs  of  the  fimilies,  the  novelty  of  the 
thoughts,  and  that  fine  raillery  which  runs  through  the  whole 
performance,  is  not  to  be  paralleled. 

Sect.  XI.  Of  the  Epigram. 

The  epigram  is  a It  tie  poem,  or  compojition  in  verfe,  treating 
cf  one  thing  only,  and  whofe  diflingu  jhing  charaders  are  bre- 
vity, beauty,  and  point. 

The  word  epigram  fignifies  “ infeription  for  epigrams  de- 
rive their  origin  from  thofe  inferiptions  placed  by  the  ancients 
on  their  ftatues,  temples,  pillars,  triumphal  arches,  and  the  like  j 
which,  at  firft,  were  very  fhort,  being1  fometimes  no  more  than  a 
tingle  word  ; but  afterwards  increafing  their  length,  they  made 
them  in  verfe,  to  be  the  better  retained  by  the  memory.  This 
fhort  way  of  writing  came  at  laft  to  be  ufed  upon  any  occafion 
orfubjedt;  and  hence  the  name  of  epigram  has  been  given  to 
any  little  copy  of  verfes,  without  regard  to  the  original  appli- 
cation of  fuch  poems. 

Its  ufual  limits  are  from  two  to  20  verfes,  though  fometimes 
it  extends  to  50  ; but  the  fliorter,  the  better  it  is,  and  the  more 
perftft,  as  it  partakes  more  of  the  nature  and  character  of  this 
kind  of  poem  : befides,  the  epigram,  being  only  a tingle  thought, 
ought  to  be  exprefl’ed  in  a little  compafs,  or  elfe  itlofes  its  force 
and  ftrength. 

The  be,auty  required  in  an  epigram  is  a harmony  and  apt 
agreement  of  all  its  parts,  a fweet  fimplicity,  and  polite  lan- 
guage. 

The  point  is  a fiiarp,  lively,  unexpefted  turn  of  wit,  with 
which  an  epigram  ought  to  be  concluded.  There  are  fome  cri- 
tics, indeed,  who  will  not  admit  the  point  in  an  epigram  ; but 
require  that  the  thought  be  equally  diffufed  through  the  whole 
poem,  which  is  ufually  the  practice  of  Catullus,  as  the  former 
is  that  of  Martial.  It  is  allowed  there  is  more  delicacy  in  the 
manner  of  Catuilus  ; but  the  point  is  more  agreeable  to  the 
general  tafte,  and  feems  to  be  the  chief  charafteriftic  of  the 
epigram. 

This  fort  of  poem  admits  of  all  manner  of  fubjefts,  pro- 
vided that  brevity,  beauty,  and  point,  are  preferved  3 but  it  is 
generally  employed  either  in  praife  or  fatire. 

Though  the  beft  epigrams  are  faid  to  be  fuch  as  are  comprifed 
in  two  or  four  verfes,  we  are  not  tounderftand  it  as  if  none  can 
be  perfect  which  exceed  thofe  limits.  Neither  the  ancients  nor 
moderns  have  been  fo  fcrupulous  with  refpett  to  the  length  of 
their  epigrams  ; but,  however,  brevity  in  general  is  always  to  be 
ftudied  in  thefe  compofitions. 

Tor  examples  of  good  epigrams  in  the  Englilh  language,  we 
{hall  make  choice  of  feverai  in  the  different  taftes  we  have  men- 
tioned ; fome  remarkable  for  their  delicate  turn  and  fimplicity 


of  expreftion ; and  others  for  their  fait  and  fiiarpneft,  their 
equivocating  pun,  or  pleafant  allution.  In  the  firft  place  take 
that  of  Mr.  Pope,  laid  to  be  written  on  a glafs  with  the  earl  of 
Chefterfield’s  diamond  pencil. 

Accept  a miracle,  inftead  of  wit  5 

See  two  dull  lines  by  Stanhope's  pencil  writ. 

The  beauty  of  this  epigram  is  more  eafily  feen  than  de- 
feribed  ; and  it  is  difficult  to  determine,  whether  it  does  more 
honour  to  the  poet  who  wrote  it,  or  to  the  nobleman  for  whom 
the  compliment  is  defigned. — The  following  epigram  of  Mr. 
Prior  is  written  in  the  fame  tafte,  being  a fine  encomium  on  the 
performance  of  an  excellent  painter. 

On  a Flower  painted  by  Varelst. 

When  fam’d  Varelft  this  little  wonder  drew, 

Flora  vouch faf’d  the  growing  work  to  view  : 

Finding  the  painter’s  feienee  at  a Hand, 

The  goddefs  fnatch’d  the  pencil  from  his  hand. 

And,  fin  1 firing  the  piece,  the  fmiling  faid. 

Behold  one  vuork  of  mine  which  ne'er  fj all  fade. 

Another  compliment  of  this  delicate  kind  he  has  made  Mr. 
Howard  in  the  following  epigram. 

Venus  Mifakcn. 

When  Chloe's  picture  was  to  Venus  Ihown ; 

Surpris’d,  the  goddefs  took  it  for  her  own. 

And  what,  faid  fhe,  does  this  bold  painter  mean  ? 

When  was  I bathing  thus,  and  naked  feen  ? 

Pleas’d  Cupid  heard,  and  check’d  his  mother’s  pride: 

And  who’s  blind  now,  mamma  ? the  urchin  cry’d. 

'Tis  Chloe’s  eye,  and  cheek,  and  lip,  and  breaft: 

Friend  Howard's  genius  fancy ’d  all  the  reft, 

Moft  of  Mr.  Prior’s  epigrams  are  of  this  delicate  caft,  and 
have  the  thought,  like  thofe  of  Catullus,  diffufed  through  the 
whole.  Of  this  kind  is  his  addrefs 

To  Chloe  Weeping. 

See,  whilft  thou  weep’ft,  fair  Chloe,  fee 
The  world  in  fympathy  with  thee. 

The  cheerful  birds  no  longer  fing, 

Each  drops  his  head,  and  hangs  his  wing. 

The  clouds  have  bent  their  bofom  lower. 

And  (hed  their  forrow  in  a fiiow’r. 

The  brooks  beyond  their  limits  flow, 

And  louder  murmurs  fpeak  their  wo  : 

The  nymphs  and  fwains  adopt  thy  cares  j 
They  heave  thy  fighs,  and  weep  thy  tears. 

Fantaftic  nymph  ! that  grief  fiiould  move 
Thy  heart  obdurate  againft  love  ! 

Strange  tear? ! whofe  pow’r  can  foften  all 
But  that  dear  breaft  on  which  they  fall. 

The  epigram  written  on  the  leaves  of  a fan  by  Dr.  Atterbury, 
late  biftiop  of  Rochefter,  contains  a pretty  thought,  expreffed 
with  eafe  and  coucifeneis,  and  clofed  in  a beautiful  manner. 

On  a Fan. 

Flavia  the  lead  and  flighted  toy 
Can  with  refiftlefs  art  employ. 

This  fan  in  meaner  hands  would  prove 
An  engine  of  fmall  force  in  love  : 

Yet  the,  with  graceful  air  and  mien. 

Not  to  be  told  or  fafely  feen, 

Diretds  its  wanton  motion  fo, 

That  it  wounds  more  than  Cupid’s  bow. 

Gives  coolnefs  Io  the  matchlefs  dame. 

To  ev’ry  other  breaft  aflame. 

We  fliall  now  felett  fome  epigrams  of  the  biting  and  fatirical 
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l;ind,  and  fucli  as  turn  upon  the  pun  or  equivoque , as  the  French 
call  it  : in  which  l'ort  the  point  is  more  confpicuous  than  in 
thole  of  the  former  charadler. 

The  following  diftich  is  an  admirable  epigram,  having  all  the 
necefl'ary  qualities  of  one,  efpecially  point  and  brevity. 

On  a Company  of  lad  Dancers  to  good  Mufc. 

How  ill  the  motion  with  the  rnufic  fuits  ! 

So  Orpheus  fiddled,  and  fo  danced  the  brutes. 

This  brings  to  mind  another  epigram  upon  a bad  fiddler, 
which  we  (hall  venture  to  infert  merely  for  the  humour  of  it, 
and  not  for  any  real  excellence  it  contains. 

To  a lad  Fiddler. 

Old  Orpheus  play'd  fo  well,  he  mov’d  Old  Nick  ; 

But  thou  raov’ll  nothing  but  thy  fiddle-ftick. 

One  of  Martial’s  epigrams,  wherein  he  agreeably  rallies  the 
foolith  vanity  of  a man  who  hired  people  to  make  verfes  for 
him,  and  publithed  them  as  his  own,  has  been  thus  tranllated  in- 
to Englifh  : 

Paul  fo  fond  of  the  name  of  a poet  is  grown, 

With  gold  he  buys  verfes,  and  calls  them  his  own. 

Go  on,  mailer  Paul,  nor  mind  what  the  world  fays  ; 

They  are  fiufely  his  own  for  which  a man  pays. 

Some  bad  writer  having  taken  the  liberty  to  cenfure  Mr. 
Prior,  the  poet  very  wittily  lathed  his  impertinence  in  this 
epigram  : * 

While  fader  than  his  coftive  brain  indites, 

Philo’s  quick  hand  in  flowing  letters  writes, 

Plis  cafe  appears  to  me  like  honed  Teague’s, 

When  he  was  run  away  with  by  his  legs. 

Phoebus,  give  Philo  o’er  himfelf  command  ; 

Quicken  his  fenfes,  or  redrain  his  hand  : 

Let  him  be  kept  from  paper,  pen,  and  ink  ; 

So  he  may  ceafe  to  write,  and  learn  to  think. 

Mr.  Wefley  has  given  us  a pretty  epigram,  alluding  to  a well- 
known  text  of  Scripture,  on  the  fetting  up  a monument  in 
Weltminfler  Abbey  to  the  memory  of  the  ingenious  Mr.  But- 
ler, author  of  Hudibras. 

While  Butler,  needy  wretch,  was  yet  alive, 

No  generous  patron  would  a dinner  give. 

See  him  when  fiarv’d  to  death,  and  turn'd  to  dud, 
Prefented  with  a monumental  buft.l 
The  poet’s  fate  is  here  in  emblem  fhown  : 

He  atk’d  for  Bread , and  he  receiv’d  a Stone. 

Wc  (hall  clofe  this  ledlion  with  an  epigram  written  on  the 
well-known  dory  of  Apollo  and  Daphne,  by  Mr.  Smart. 

When  Phoebus  was  am’rous,  and  long’d  to  be  rude, 

Mifs  Daphne  cry’d  Pilh  1 and  ran  fwift  to  the  wood  ; 

And  rather  than  do  fuch  a naughty  affair, 

She  became  a fine  laurel  to  deck  the  god’s  hair. 

The  nymph  was,  no  doubt,  of  a cold  ccnllitution  ; 

l or,  fure,  to  turn  tree  was  an  odd  refolution  ! 

Yet  in  this  ffie  behav’d  like  a true  modern  fpoufe. 

For  flie  fled  from  his  arms  to  dillinguifli  his  brows. 

Sect.  XII.  Of  the  Epitaph.  ' 

■ These  conipofitions  generally  contain  fome  culogfum  of  the 
’ it tires  and  good  qualities  of  the  deceafed,  and  have  a turn  of 
lerioufnefs  and  gravity  adapted  to  the  nature  of  the  fill  jcifl. 
Their  elegance  conftlls  in  a nervous  ahd  exprefiive  brevity  ; 
and  fometimes  they  arc  clofed  with  an  epigrammatic  point.  In 
thel'e  compofitions,  no  mere  epithet  (properly  fo  called)  flrould 
be  admitted  ; for  here  illutlration  would  impair  the  (Irene th, 
Vol.VIII. 
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ar.d  render  the  fentiment  too  diffufe  and  languid.  Words  that 
are  fynonymous  are  alfo  to  be  reje&ed. 

Though  the  true  charadleriftic  of  the  epitaph  is  ferioufnefs 
and  gravity,  yet  we  may  find  many  that  are  jocofe  and  ludi- 
crous *.  fome  likewife  have  true  metre  and  rhyme  ; while  others 
are  between  profe  and  verfe,  without  any  certain  meafure, 
though  the  words  are  truly  poetical  j and  the  beauty  of  this 
laft  fort  is  generally  heightened  by  an  apt  and  judicious  anti- 
thefis.  We  (hall  give  examples  of  each. 

The  following  epitaph  on  Sir  Philip  Sidney’s  filler,  the  coun- 
tefs  of  Pembroke,  faid  to  be  written  by  the  famous  Ben  Jon- 
fon,  is  remarkable  for  the  noble  thought  with  which  it  con- 
cludes. 

On  Mary  Countefs  Dowager  of  Pembroke. 
Underneath  this  marble  hearfe 
Lies  the  fubjedl  of  all  verfe, 

Sidney’s  filler,  Pembroke’s  mother  : 

Death,  ere  thou  haft  kill’d  another 
Fair,  and  learn’d,  and  good  as  (he, 

Time  (hall  throw  a dart  at  thee. 

Take  another  epitaph  of  Ben  Jonfon’s,  on  a beautiful  and 
virtuous  lady,  which  has  been  defervedly  admired  by  very  good 
judges. 

Underneath  this  (tone  doth  lie 
As  much  virtue  as  could  die  ; 

Which  when  alive  drd  vigour  give 
To  as  much  beauty  as  could  live. 

The  following  epitaph,  by  Dr.  Samuel  Johnfon,  on  a muft- 
cian  much  celebrated  for  his  performance,  will  bear  a compa- 
rilon  with  thefe,  or  perhaps  with  any  thing  of  the  kind  in  the 
Englifh  language. 

Philips  ! whofe  touch  harmonious  could  remove 
The  pangs  of  guilty  pow’r  and  haplefs  love, 

Rtfl  here,  diftreft  by  poverty  no  more; 

Find  here  that  calm  thou  gav’ft  fo  oft  before  ; 

Sleep  undifturb’d  within  this  peaceful  (brine. 

Till  angels  wake  thee  with  a note  like  thine. 

It  is  the  juft  obfervation  of  an  eminent  critic,  that  the  beft 
fubjeft  for  epitaphs  is  private  virtue  ; virtue  exerted  in  the  fame 
circumftances  in  which  the  bulk  of  mankind  are  placed,  and 
which,  therefore,  may  admit  of  many  imitators.  He  that 
has  delivered  his  country  from  oppreffion,  or  freed  the  world 
from  ignorance  and  error,  befides  that  he  (lands  in  no  need  of 
monumental  panegyric,  can  excite  the  emulation  of  a very  fmall 
number.  The  bare  name  of  fuch  men  anfwers  every  purpofe 
of  a long  infeription,  becaufe  their  achievements  are  univerfally 
known,  and  their  fame  is  immortal. — But  the  virtues  of  him 
who  has  repelled  the  temptations  of  poveity,  and  difdained  to 
free  himfelf  from  diftrefs  at  the  expenfe  of  his  honour  or  his 
confcience,  as  they  were  pradlifed  in  private,  are  fit  to  be  told, 
becaufe  they  may  animate  multitudes  to  the  fame  firmnefs  of 
heart  and  fteadinel's  of  refolution.  On  this  account,  there  are  few 
epitaphs  of  more  value  than  the  following,  which  was  written  by 
Pope  on  Mrs.  Corbet,  who  died  of  a cancer  in  her  bi call. 

Here  rells  a woman,  good  without  pretence. 

Bled  with  plain  reafon,  and  with  fober  fenfe  : 

No  couqueft  (lie  but  o’er  herfclf  defil’d ; 

No  arts  ed'a'y’d,  but  not  to  be  admir’d. 

Paflion  and  pride  were  to  her  foul  unknown. 

Convinced  that  virtue  only  is  our  own. 

So  unafleiiled,  fo  compos’d  a mind. 

So  firm,  yet  foft,  fo  ilrong,  vet  fo  refin’d, 

Heav’n,  as  its  purtll  gold,  by  tortures  try 'd  ; 

The  faint  fultain’d  it,  but  the  woman  dy’d. 
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This  epitaph,  as  well  as  the  fecond  quoted  from  Ben  Jmfon, 
lias  indeed  one  fault ; the  name  is  omitted.  The  end  of  an 
epitaph  is  to  convey  iume  account  of  the  dead  ; and  to  what 
purpofe  is  any  thing  told  of  him  whofe  name  is  concealed  ? The 
name,  it  is  true,  may  be  inferibed  by  itfelf  upon  the  ftone  ; but 
fuch  a fliift  of  the  poet  is  like  that  of  an  unlkilful  painter,  who 
is  obliged  to  make  his  purpofe  known  by  adventitious  help. 

Amongd  the  epitaphs  of  a punning  and  ludicrous  calt,  we 
know  of  none  prettier  than  that  which  is  faid  to  have  been 
written  by  Mr.  Prior  on  himfelf,  wherein  he  is  pleafantly  fati- 
rical  upon  the  folly  of  thofe  who  value  themfelves  upon  account 
of  the  long  feries  of  anedtors  through  which  they  can  trace 
their  pedigree. 

Nobles  and  heralds,  by  your  leave, 

Here  lie  the  bones  of  Matthew  Prior, 

The  foil  of  Adam  and  of  Eve  : x 

Let  Bourbon  or  Naffau  go  higher. 

The  following  epitaph  on  a mifer  contains  a good  caution 
and  an  agreeable  raillery. 

Reader,  beware  immod’rate  love  of  pelf: 

Here  lies  the  word  of  thieves,  who  robb’d  himfelf. 

But  Dr.  Swift’s  epitaph  on  the  fame  fubjeft  is  a maflerpiece 
of  the  kind. 

Beneath  tin's  verdant  hillock  lies 
D emar,  the  wt'althy  and  the  wife. 

His  heirs,  that  he  might  fafely  red, 

Have  put  his  carcafe  in  a chcil  ; 

The  very  ehed,  in  which,  they  fay. 

His  other  Self,  his  money,  lay. 

/hid  if  his  heirs  continue  kind 
To  that  dear  felf  he  left  behind, 

1 dare  believe  that  four  in  live 
Will  think  his  better  half  alive. 

We  (hall  give  but  one  example  more  of  this  kind,  which  is 
a merry  epitaph  on  an  old  fiddler,  who  was  re  mat  liable  (we 
may  fuppofe)  for  beating  time  to  his  own  mufic. 

On  Stephen  the  Fiddler. 

Stephen  and  time  are  now  both  even  ; 

Stephen  beat  time,  now  time ’s  beat  Stephen. 

We  are  now  come  to  that  fort  of  epitaph  which  rejefls 
thyme,  and  has  no  certain  and  determinate  meafure  3 but  where 


the  di&ion  mud  be  pure  and  drong,  every  word  have  weight, 
and  the  antithelis  be  preferved  in  a clear  and  direft  oppofition. 
We  cannot  refer  to  a better  example  of  this  fort  of  epitaph 
than  that  on  the  tomb  of  Mr.  Pulteney  in  the  eloiders  of  Wtlt- 
minfler-abbey. 

That  poignant  fatirc,  as  well  as  extravagant  praife,  may  be 
conveyed  in  the  manner  of  an  epitaph,  will  be  feen  by  the 
following  wiitten  by  Dr.  Arbuthnot  on  Francis  Chartres; 
which  is  too  well  known,  and  too  much  admired,  to  need  our 
commendation. 

Here  contfnueth  to  rot 
The  Body  of  FRANCIS  CHARTRES, 

Who  with  an  inflexible  Constancy, 

And  INIMITABLE  UNIFORMITY  of  Life, 
Persisted, 

In  fpite  of  Age  and  Infirmities, 

In  the  Pradlice  of  every  Human  Vice, 

Excepting  Prodigality  and  Hypocrisy  : 

His  infatiable  Avarice  exempted  him  from  the  firft. 

His  matchlefs  Impudence  from  the  fecond. 

Nor  was  he  more  fingular 
In  the  undeviating  P cavity  of  his  Manners, 

Than  fuccelsful 
In  A cumulating  Wealth  : 

For,  without  Trade  or  Pr  'fession, 

Without  Trust  of  Public  Money, 

And  without  Bribe-worthy  Service, 

He  acquired,  or  more  properly  created, 

A Ministerial  Estate. 

He  was  the  only  Perfon  of  his  Time 
Who  could  cheat  without  the  Mafk  of  Honesty  ; 
Retain  his  Primaeval  Meanness 
When  pod'efftd  of  Ten  Thousand  a-year  ; 

And,  having  daily  deferved  the  Gibbet  for  what  he  did. 
Was  at  lalt  condemn’d  to  it  for  what  he  could  not  do. 

Oh  indignant  Reader! 

Think  rot  his  Life  ufelefs  to  Mankind  : 
Providence  connived  at  his  execrable  Dcfigns, 

To  give  to  After-ages 
A confpicuotis  Proof  and  Example 
Of  how  l’mall  Eftimation  is  Exorbitant  Wealth 
In  the  Sight  of  GOD, 

By  his  bedowing  it  on-  the  mod  Unworthy  of  all 
Mortals. 


PartIIT.  On  VERSIFICATION. 


ON  this  fubjeft  it  is  meant  to  confine  our  inquiry  to  Latin 
or  Greek  hexameters,  and  to  French  and  Fnglifh  he- 
roic verfe  ; as  the  obfervations  we  fliall  have  occafiori  to  make, 
may,  with  proper  variations,  be  eafily  transferred  to  the  com- 
pofition  of  other  forts  of  verfe. 

Before  entering  upon  particulars,  it  mud  be  premifed  in  ge- 
neral, that  to  verfe  of  every  kind  five  things  are  of  importance, 
jd,  The  number  of  fyllables  that  compofe  a line.  2d,  The 
different  lengths  of  fyllables,  i.  e.  the  difference  of  time  taken 
in  pronouncing.  3d,  The  arrangement  of  thefe  fyllables  com- 
bined in  words.  4th,  The  paufes  or  dops  in  pronouncing.  5 th, 
Pronouncing  fyllables  in  a high  or  a low  tone.  The  three  firit 
mentioned  are  obvioufly  effential  to  verfe:  if  any  of  them  be 
wanting,  there  cannot  be  that  higher  degree  of  melody  which 
diftinguidieth  verfe  from  profe.  To  give  a jud  notion  of  the 
fourth,  it  muff  be  obferved,  that  paufes  are  neccffary  for  three 
different  purpofts  : one,  to  feparate  periods,  and  members  of 
the  fame  period,  according  to  the  fenfe : another,  to  improve 


the  melody  of  verfe : and  the  lad,  to  afford  opportunity  for 
drawing  breath  in  reading.  A paufe  of  the  fird  kind  is  vari- 
able, being  long  or  fliort,  frequent  or  Iefs  frequent,  as  the  fenfe 
requires.  A paufe  of  the  fecond  kind  being  determined  by  the 
melody,  is  in  no  degree  arbitrary.  The  lad  fort  is  in  a mea- 
fure  arbitrary,  depending  on  the  reader’s  command  of  breath. 
But  as  one  cannot  read  with  grace,  unlefs,  for  drawing  breath, 
opportunity  bt  taken  of  a paufe  in  the  fenfe  or  in  the  melody, 
this  paufe  ought  nfver  to  be  dillinguifhed  from  the  others  3 and 
for  that  reafon  fliall  be  laid  afide.  With  refpedd  then  to  the 
paufes  of  fenfe  and  of  melody,  it  may  be  affirmed  without  hefita- 
tion,  that  their  coincidence  in  verfe  is  a capital  beauty  : but  as 
it  cannot  be  expected,  in  along  wotk  efpecially,  that  every  line 
fliould  he  fo  pcrfedl  3 we  fliall  afteiward  have  occafion  to  fee, 
that,  unlefs  the  reader  be  uncommonly  fkilful,  the  paufe  ne- 
ccffary for  the  fenfe  mud  often,  in  fo’mt  degree,  he  iacrificed 
to  the  verfe- paufe,  and  the  latter  fometimes  to  the  former. 

The  pronouncing  fyllables  in  a high  or  low  tone  contributes 
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alio  to  melody.  In  reading,  whether  verfe  or  profe,  a certain 
tone  is  affirmed,  which  may  be  called  the  key-note  ; and  in  that 
tone  the  bulk  of  the  words  is  founded.  Sometimes  to  hu- 
mour tiie  fenfe,  and  fometimes  the  melody,  a particular  fy liable 
is  founded  in  a higher  tone,  and  this  is  termed  accenting  a fyl- 
la  /-',  or  gracing  it  with  an  accent.  Oppofed  to  the  accent  is 
the  cadence,  which,,  however,  being  entirely  regulated  by  the 
fenfe,  hath  no  peculiar  relation  to  verfe.  The  cadence  is  a 
falling  of  the  voice  below  the  key-note  at  the  dole  of  every 
period  ; and  fo  little  is  it  effential  to  verfe,  that  in  correct 
reading  the  final  iy liable  of  every  line  is  accented,  that  fyllable 
only  excepted  which  clofes  the  period,  where  the  fenfe  requires 
a cadi,  nee. 

Though  the  five  requifites  above  mentioned  enter  the  com- 
pofition  of  every  fpecies  of  verfe,  they  are,  however,  governed 
by  different  rules,  peculiar  to  each  fpecies.  Upon  quantity 
only,  one  general  obfervation  may  be  premifed,  becaufe  it  is 
applicable  to  every  fpecies  of  verfe  : That  fyllables,  with  re- 
fpedl  to  the  time  taken  in  pronouncing,  are  long  or  fhort ; two 
fhort  fyllables,  with  refpedl  to  time,  being  precifely  equal  to 
a long  one.  Thefe  two  lengths  are  effential  to  verfe  of  all 
kinds;  and  to  no  verfe,  it  is  believed,  is  a greater  variety  of 
time  niicefTary  in  pronouncing  fyllables.  The  voice,  indeed,  is 
frequently  made  to  reft  longer  than  ufual  upon  a word  that 
bears  an  important  lignilication  ; but  this  is  done  to  humour 
the  fenfe,  and  is  not  necefTary  for  melody.  A tiling  not  more 
necefiary  for  melody  occurs  with  refpeft  to  accenting,  fimilar 
to  that  now  mentioned : A word  fignifying  any  thing  humble, 
low,  or  dejtfted,  is  naturally,  in  profe  as  well  as  in  verfe, 
pronounced  in  a tone  belovv  the  key-note. 

We  are  now  fufficiently  prepared  for  particulars  ; beginning 
with  Latin  or  Greek  hexameter,  which  are  the  fame.  The 
obfervations  upon  tins  fpecies  of  verfe  will  come  under  the 
four  following  heads ; number,  arrangement,  paufe,  and  accent; 
for,  as  to  quantity,  what  is  obferved  above  mayfuflice. 

1.  HEXAMETER  Lines,  as  to  time,  are  all  of  the  fame 
length  ; being  equivalent  to  the  time  taken  in  pronouncing 
twelve  long  fyllables  or  twenty-four  fhort.  An  hexameter  line 
may  confilt  of  feventeen  fyllables  ; and  when  regular  and  not 
fpondaie  it  never  has  fewer  than  thirteen:  whence  it  follows, 
that  where  the  fyllables  are  many,  the  plurality  mull  be  fhort ; 
where  few,  the  plurality  mud  be  long. 

This  line  is  fufceptible  of  muon  variety  as  to  the  fucctffion 
of  long  and  fhort  fyllables.  It  is,  however,  fubje&ed  to  laws 
that  confine  its  variety  within  certain  limits  : and  for  afeer- 
taininp  thefe  limits,  grammarians  have  invented  a rule  by  dac- 
tyls and  fpondees,  which  they  denominate  feet. 

Among  the  ancient  Greeks  and  Romans,  thefe  feet  regu- 
lated the  pronunciation,  which  they  are  far  from  doing  among 
us  ; of  which  the  reafon  will  be  difeovered  from  the  explanation 
that  we  fhall  give  of  the  Englifh  accent.  We  fhall  at  prefent 
content  ourfelvcS  with  pointing  out  the  difference  between  our 
pronunciation  and  that  of  the  Romans  in  the  firft  line  of  Vir- 
gil’s eclogues,  where  it  is  fcarcely  credible  how  much  we  per- 
vert the  quantity. 

Ti'tyre  tu  pat'ulte  rec'ubans  fub  teg'mine  fagi. 

It  will  be  acknowledged  by  every  reader  who  has  an  ear,  that 
\ve  have  placed  the  accentual  marks  upon  every  fyllable,  and 
the  letter  of  every  fyllable,  that  an  Engliftiman  marks  with  the 
i§us  of  his  voice  when  he  recites  the  line.  But,  as  will  be  feta 
prefently,  a fyllable  which  is  pronounced  wuh  the  ftrefs  of  the 
vote'  upon  a confonant  is  uttered  in  the  fhorteft  time  poflibie. 
Hence  it  follows,  that  in  this  verfe,  as  recited  by  us,  there  are 
but  two  long  t y II  hies,  tu  and  fa  ; though  it  is  certain,  that,  as 
recited  by  a Roman,  it  contained  no  fewer  than  eight  long  fyl- 
lables. 
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Tltyre  [ tu  pat u j lae  recu  [ bans  fub  [ tegmine  | fagi. 

But  though  to  pronounce  it  in  this  manner  with  the  voice 
dwelling  on  the  vowel  of  each  long  fyllable  would  undoubtedly 
be  correct,  and  preferve  the  true  movement  of  the  verfe,  yet 
to  an  Engliih  ear,  prejudiced  in  behalf  of  a different  move- 
ment, it  founds  fo  very  uncouth,  that  lord  Karnes  has  pro- 
nounced the  true  feet  of  the  Greek  and  Roman  verfes  ex- 
tremely artificial  and  complex ; and  has  fubftituted  in  their 
Head  the  following  rules,  which  he  thinks  more  firnple  and  of 
more  ealy  application,  ift,  The  line  mull  always  commence 
with  a long  fyllable,  and  clofe  with  two  long  preceded  by  two 
fhort.  2d,  More  than  two  fhort  can  never  be  found  together, 
nor  fewer  than  two.  And,  3d,  Two  long  fyllables  which  have 
been  preceded  by  two  fhort  cannot  alfo  be  followed  by  two 
fhort.  Thefe  few  rules  fulfil  all  the  conditions  of  an  hexame- 
ter line  with  relation  to  order  or  arrangement.  For  thefe 
again  a fingle  rule  may  be  fubfiituted,  which  has  alfo  the  ad- 
vantage of  regulating  more  affirmatively  the  conllruclion  of 
every  part.  To  put  this  rule  into  words  with  perfpicuity,  a 
hint  is  taken  from  the  twelve  long  fyllables  that  compofe  an 
hexameter  line,  to  divide  it  into  twelve  equal  parts  or  portions, 
being  each  of  them  one  long  fyllable  or  two  fhort.  The  rule 
then  is : “ The  ift,  3d,  5th,  7th,  qth,  1 ith,  and  12th  portions 
mull  each  of  them  be  ore  long  fyllable;  the  loth  mult  always 
be  two  fhort  fyllables;  the  2d,  4th,  6th,  and  8th,  may  either 
be  one  long  or  two  fhort.”  Or,  to  exprefs  the  thing  Hill  more 
fhortly,  “ The  2d,  qth,  6th,  and  8th  portions  may  be  one  long 
fyllable  or  two  fhort  ; the  10th  mull  be  two  fnoit  fyllables ; 
all  the  reft  muil  confitl  each  of  one  long  fyllable.’’  Th-s  ful- 
fils all  the  conditions  of  an  hexameter  line,  and  comprehends  all 
the  combinations  of  daftyls  and  fpondees  that  this  line  admits. 

Next  in  older  comes  the  paufe.  At  the  end  of  every  hex- 
ameter line,  every  one  mull  be  fenfible  of  a complete  clofe  or 
full  paufe  ; the  caufe  of  which  follows.  The  two  long  fylla- 
bles preceded  by  two  fhort,  which  always  clofe  an  hexameter 
line,  are  a fine  pieparation  for  a paufe  : for  long  fyllables,  or 
fyllables  pronounced  flow,  refembling  a flow  and  languid  motion 
tending  to  reft,  naturally  incline  the  mind  to  reft,  or,  which  is 
the  fame,  to  paufe;  and  to  this  inclination  the  two  preceding 
(hart  fyllables  contribute,  which,  by  contrail,  make  the  flow 
pronunciation  of  the  final  fyllables  the  more  confpicuous.  Be- 
fide  t his  complete  clofe  or  full  paufe  at  the  end,  others  are 
alfo  requiiite  for  the  fake  of  melody  ; of  which  two  are  clearly 
difcoverable,  and  perhaps  there  may  be  more.  The  longcft  and 
mod  remarkable  fucceeds  the  5th  portion  : the  other,  which, 
being  fhorter  and  more  faint,  may  be  called  the  fc  mi  paufe,  fuc- 
ceeds the  Sell  portion.  So  linking  is  the  paufe  firft  mentioned, 
:.s  to  be  diftinguifhed  even  by  the  rudeft  ear  : the  monk'ifti 
rhymes  are  evidently  built  upon  it ; in  which,  by  an  invariable 
rule,  the  final  word  always  chimes  with  that  which  imme- 
diately precedes  the  paufe  : 

De  plandlu  cudo  ||  metrum  cum  carmine  nudo 

Mingere  cum  bunrbis  |j  res  ell  faluberrima  lumbis. 

The  difference  of  time  in  the  paufe  and  femipaufe  occafions 
another  difference  not  lefs  remarkable  ; that  it  is  lawful  to  di- 
vide a word  by  a femipaufe,  but  never  by  a paufe,  the  bad  cf- 
ft£l  of  which  is  fenfibly  felt  in  the  following  examples  : 

Effufus  labor,  at|jque  immilis  ruptaTyraimi 
Again  : 

Ubfervans  nido  im|)plumes  detraxit ; at  ilia 
Again  : 

Loricam  quam  Dc||moleo  detraxerat  ipfe 

The  dividing  a word  by  a femipaufe  has  not  the  fame  bail 
cflett : 

Jamque  pedem  referens  ||  cafus  elvaferat  omnts. 
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Again 

Qualij  populcujj  mocvcns  Philo[mela  fub  umbra 
Again  : 

Ludere  qua:  vellcm  []  calamo  per|mifit  agrefti. 

Lines,  however,  where  words  are  loft  entire,  without  being 
divided  even  by  a femipaufe,  run  by  that  means  much  the 
more  Tweedy. 

Nec  gemerc  aerea  ]|  cefTabit  | turtur  ab  ulmo. 

Again  : 

Qnadrupedante  putrem  ||  fonitu  quatit  | ungula  campum. 
Again  : 

Eurydicen  toto  |]  referebant  j flumine  ripae. 

Tiie  reafon  of  thefe  obfervations  will  be  evident  upon  the 
flighted  refiedftion.  Between  things  fo  intimately  connected 
in  reading  aloud  as  are  fenfe  and  found,  every  degree  of  difcord 
is  unplealant.:  and  for  that  reafon  it  is  a matter  of  importance 
to  make  the  mufical  paufes  coincide  as  much  as  poffible  with 
t'nofe  of  fenfe ; which  is  requifite  more  efpecially  with  refpeft 
to  the  paufe,  a deviation  from  the  rule  being  lefs  remarkable 
in  a femipaufe.  Conlidering  the  matter  as  to  melody  folely,  It 
is  indifferent  whether  the  paufes  be  at  the  end  of  words  or  in 
the  middle  ; but  when  we  carry  the  fenle  along,  it  is  difagree- 
able  to  find  a word  fplit  into  two  by  a paufe,  as  if  there  were 
really  two  words  : and  though  the  difagreeablcnefs  here  be  con- 
nected with  the  fenfe  only,  it  is  by  an  eafy  tranfition  of  per- 
ceptions transferred  to  the  found  ; by  which  means  we  conceive 
a line  to  beharlh  and  grating  to  the  ear,  when  in.  reality  it  is 
only  fo  to  the  underftancling. 

To  the  rule  that  fixes  the  paufe  after  the  5th  portion  there 
is  one  exception  and  no  more.  If  the  fyllable  fucceeding  the 
5th  portion  be  lhort,  the  paufe  is  fometimes  poftponed  to  it: 

Pupillis  quos  dura  ||  premit  cullodia  matrum 
Again  : 

In  terras  opprefla  ||  gravi  fub  religions 
Again  : 

Et  quorum  pars  magna  |]  fui ; quis  talio  fando 

This  contributes  to  diverfify  the  melody  ; and,  where  the 
words  are  fmooth  and  liquid,  is  not  ungraceful  ; as  in  the  fol- 
lowing examples  : 

pormofam  refonare  ||  doces  Amaryllida  fylvas 
Again  : 

Agricolas,  quibus  ipfa  ||  procul  difcordibus  arm  is 

If  this  paufe,  placed  as  aforefaid  after  the  ,fliort  fyllable, 
happen  alfo  to  divide  a word,  the  melody  by  thefe  circumitances 
is  totally  annihilated.  Witnel's  the  following  line  of  Ennius, 
which  is  plain  profe  : 

Rorr.ae  mocnia  terru||it  impiger  | Hannibal  armis. 

Hitherto  the  arrangement  of  the  long  and  (hort  fyllables  of  an 
hexameter  line  and  its  different  paufes  have  been  confidered  with 
refpeft  to  melody:  but  to  have  a juft  notion  of  hexameter 
verfe,  thefe  particulars  muft  alfo  be  confidered  with  relpeft  to 
fenfe.  There  is  not  perhaps  in  any  other  fort  of  verfe  fuch  la- 
titude in  the  long  and  lhort  fyllables  ; a circurnftance  that  con- 
tributes greatly  to  that  richnefs  of  melody  which  is  remarkable 
in  hexameter  verfe,  and  which  made  Arillotle  pronounce  that 
an  epic  poem  in  any  other  verfe  would  not  lucceed.  One  de- 
feat, however,  muft  not  be  diflembled,  that  the  fame  means 
which  contribute  to  the  richnefs  of  the  melody  render  it  lets  Tit 
than  feveral  other  forts  fora  narrative  poem.  There  cannot  be 
a more  artful  contrivance,  as  above  obferved,  than  fo  dole  an 
he?  i:  : . line  with  two  long  fyllables  preceded  by  two  lhort  : 
but  unhappily  ‘his  conduction  proves  a great  emb’arrallfnent  to 
the  fenfe;  which  will  thus  be  evident.  As  in  general  there 


ought  to  be  a drift  concordance  between  the  thought  and  the 
words  in  which  it  is  drefled  ; fo,  in  particular,  every  clofe  in 
the  fenfe  ought  to  be  accompanied  with  a clofe  in  the  found. 
In  prole  this  law  may  be  ftriftly  obferved,  but  in  verfe  the  fame 
ftriftnefs  would  occalion  infupcrable  difficulties.  Willing  to 
facrifice  to  the  melody  of  verfe  fome  (bare  of  the  concordance 
between  thought  and  expreftion,  we  freely  excufe  the  feparation 
of  the  mufical  paule  from  that  of  the  fenfe  during  the  courfe  of 
a line  ; but  the  clofe  of  an  hexameter  line  is  too  confpicuous  to 
admit  this  liberty  : for  which  reafon  there  ought  always  to  be 
fome  paufe  in  the  fenfe  at  the  end  of  every  hexameter  line, 
were  it  but  fuch  a paufe  as  is  marked  by  a comma  ; and  for 
the  fame  reafon  there  ought  never  to  be  a full  clofe  in  the  fenfe 
but  at  the  end  of  a line,  becaufe  there  the  melody  is  doled.  An 
hexameter  line,  to  preferve  its  melody,  cannot  well  admit  any 
great  relaxation  ; and  yet,  in  a narrative  poem,  it  is  extremely 
difficult  to  adhere  ftriftly  to  the  rule  even  with  thefe  indulgences. 
Virgil,  the  chief  of  poets  for  verification,  is  forced  often  to  end  a 
line  without  any  clofe  in  the  fenfe,  and  as  often  to  clofe  the  fenfe 
during  the  running  of  a line  ; though  a clofe  in  the  melody 
during  the  movement  of  the  thought,  or  a dole  in  the  thought 
during  the  movement  of  the  melody,  cannot  be  agreeable. 

The  accent,  to  which  we  proceed,  is  not  lefs  elfential  than 
the  other  circuraftances  above  handled.  By  a good  ear  it  will 
be  difeerned,  that  in  every  line  there  is  one  fyllable  diftinguilh- 
able  from  the  reft  by  a capital  accent  : That  fyllable  being  the 
feventh  portion,  is  invariably  long. 

Nec  bene  promeritis  ||  capitur  nec  I tangitur  ira 
Again  : 

Non  fibi  fed  toto  ||  genitum  fe  | credere  mundo 
Again  : 

Qualis  fpelunca  |j  fubito  com|mota  columba 

In  thefe  examples  the  accent  is  laid  upon  the  laft  fyllable  of 
a word  ; which  is  favourable  to  the  melody  in  the  following  re- 
fpeft,  that  the  paule,  which  for  the  fake  of  reading  diftinftly 
muft  follow  every  word,  gives  opportunity  to  prolong  the  ac- 
cent. And  for  that  reafon,  a line  thus  accented  has  a more  fpi- 
rited  air  than  when  the  accent  is  placed  on  any  other  fyllable. 
Compare  the  foregoing  lines  with  the  following. 

Alba  neque  Aflfyrio  |)  fucatur  j lana  veneno 
Again  : 

Panditur  interea  ||  domus  omnipo'tentis  Olympi 
Again  : 

Olli  fedato  |]  refpondit  | corde  Latinus. 

In  lines  where  the  paufe  comes  after  the  lhort  fyllable  fuc- 
ceeding the  5th  portion,  the  accent  is  dilplaced,  and  rendered 
lefs  fenfible  : it  feems  to  be  fplit  into  two,  and  to  be  laid  part- 
ly on  the  5th  portion,  and  partly  on  the  7th,  its  ufual  place  j 
as  in 

Nuda  genu,  nodoque  |]  finus  col|lefta  fluentes. 

Again  : 

Formofam  refonare  |]  doccs  Amar|yllida  fylvas. 

Befide  this  capital  accent,  {lighter  accents  are  laid  upon 
other  portions  : particularly  upon  the  4th,  unlefs  where  it  con- 
fifts  of  two  lhort  fyllables ; upon  the  9th,  which  is  always  a 
long  fyllable  ; and  upon  theiith,  where  the  line  concludes 
with  a monofyllable.  Such  conclufion,  by  the  by,  impairs  the 
melody,  and  for  that  reafon  is  not  to  be  indulged  unlels  where 
it  is  exprelfive  of  the  fenle.  The  following  lines  are  marked 
with  all  the  accents  : 

Ludere  quae  vcllem  calamo  perm|fit  agrefti 
Again  : 

Et  durae  qucrcus  fudabunt  rofeida  mella 
Again  : 

Parturiunt  montes,  nafeetur  ridiculus  mus. 
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Reflecting  upon  the  melody  of  hexameter  verfe,  wc  find, 
that  order  or  arrangement  doth  not  conftitute  the  whole  of  it  : 
for  when  we  compare  different  lines  equally  regular  as  to  the 
fuccellion  of  long  and  lhort  fyllables,  the  melody  is  found  in 
very  different  degrees  of  perfection  ; which  is  not  occafioned  by 
any  particular  combination  sf  dadlyls  and  fpondees,  or  of  long 
and  lhort  fyllables,  becaufe  we  find  lines  where  dactyls  prevail, 
and  lines  where  fpondees  prevail,  equally  melodious.  Of  the 
former  take  the  following  inltance  : 

vEneadum  genitrix  hominum  divumque  voluptas. 

Of  the  latter  : 

Molli  paulatim  llavefcet  campus  arifta. 

What  can  be  more  different  as  to  melody  than  the  two  fol- 
lowing lines,  which,  however,  as  to  the  fucceflion  of  long  and 
lhort  fyllables,  are  conftrudted  precifely  in  the  fame  man-ner  ? 

Spond.  Daft.  Spond.  Spond.  Daft.  Spond. 

Ad  talos  ftola  dimilfa  et  circumdata  palla.  Hor. 

Spond.  Daft.  Spond,  Spond.  Daft.  Spond. 

Placatumque  nitet  diffulo  lumine  coelum.  Lucret. 

In  the  former,  the  paufe  falls  in  the  middle  of  a word,  which 
is  a great  blemith,  and  the  accent  is  difturbed  by  a harffi  elifion 
of  the  vowel  a upon  the  particle  et.  In  the  latter, .the  paufes 
and  the  accent  are  all  of  them  diftindl  and  full : there  is  no 
elifion  : and  the  words  are  more  liquid  and  founding.  In  thefe 
particulars  confiffs  the  beauty  of  an  hexameter  line  with  refpedt 
to  melody  j and  by  negledting  thefe,  many  lines  in  the  fatires 
and  epi flies  of  Horace  are  lefs  agreeable  than  plain  profe  ; for 
they  are  neither  the  one  nor  the  other  in  perfection.  To  draw 
melody  from  thefe  lines,  they  muff  be  pronounced  without  rela- 
tion to  the  fenfe  : it  muff  not  be  regarded  that  words  are  di- 
vided by  paufes,  nor  that  harfli  elifions  are  multiplied.  To  add 
to  the  account,  profaic low-founding  words  are  introduced;  and, 
which  is  ftill  worfe,  accents  are  laid  on  them.  Of  fuch  faulty 
tines  take  the  following  inflances. 

Candida  reClaque  fit,  munda  haftenus  fit  neque  Ionga 

Jupiter  cxclamat  fimul  atque  audirit ; at  in  fe 

Cuftodes,  leClica,  ciniflunes,  para/itae 

Optimus  eft  modulator,  ut  Alfenus  Vafer  omni 

Nunc  illud  tanturn  quaeram,  meritone  tibi  fit. 

Thefe  obfervations  on  paufes  and  femi- paufes,  and  on  the 
firu&ure  of  an  hexameter  line,  are  doubtlefs  ingenious  ; but  it  is 
by  no  means  certain  that  a tlrift  attention  to  them  would  affift 
any  man  in  the  writing  of  fuch  verfes  as  would  have  been  plea- 
ling  to  a Roman  ear.  Many  of  his  lordfhip’s  rules  have  no 
other  foundation  than  what  rells  on  our  improper  mode  of  ac- 
centing Latin  words ; which  to  Virgil  or  Lucretius  would  pro- 
bably have  been  as  oflenfive  as  the  Scotch  accent  is  to  a native 
of  Middlelex. 

II.  Next  in  order  comes  English  hfroic  vfrse  ; which 
fitall  be  examined  under  the  heads  of  number,  accent,  quantity, 
movement , and  paufe.  Thefe  have  been  treated  in  lo  clear  and 
niafterly  a manner  by  Sheridan  in  his  Art  of  Reading,  that  we 
final!  have  little  more  to  do  than  abridge  his  do&rine,  and  point 
out  the  few  inftances  in  which  attachment  to  a fyflem  and  par- 
tiality to  his  native  tongue  feem  to  have  betrayed  him  into  er- 
ror, or  at  leal!  made  him  carry  to  an  extreme  what  is  jull  only 
when  ufed  with  moderation. 

“ Numbers,  in  the  ftridt  fenfe  of  the  word,  whether  with 
regard  to  poetry  or  mufic,  confift  in  certain  impreflions  made  on 
the  ear  at  dated  and  regular  didances.  The  lowed  fpecies  of 
numbers  is  a double  ftroke  of  the  fame  note  or  found,  repeated 
a certain  number  of  times,  at  equal  didances.  The  repetition 
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of  the  fame  Jingle  note  in  a continued  feries,  and  exaftly  at 
equal  ciiltances,  like  the  ticking  of  a clock,’  has  in  it  nothing 
numerous;  but  the  fame  note,  twice  druck  a certain  number 
of  times,  with  a paufe  between  each  repetition  of  double  the 
time  of  that  between  the  JiroLcs,  is  numerous.  The  reafon  is, 
that  the  pleafure  arifing  from  numbers  confitls  in  the  obferva- 
tion  of  proportion-,  now  the  repetition  of  the  fame  note,  in  ex- 
adliy  the  fame  intervals , will  admit  of  no  proportion.  But 
the  fame  note  twice  druck,  with  the  paufe  of  one  between  the 
two  drokes,  and  repeated  again  at  theMillanee  of  a paufe  equal 
to  two,  admits  of  the  proportional  meafurement  in  the  paufes  of 
two  to  one,  to  which  time  can  be  beaten,  and  is  the-  lowed  and 
fim pled  fpecies  of  numbers.  It  may  be  exemplified  on  the 
drum,  as  tu'm-tu'm— tu'm  tu  m— tum-tu'm,  tkc. 

“ The  next  progreffion  of  numbers  is,  when  the  fame  note  is 
repeated,  but  in  fuch  a way  as  that  one  makes  a more  lenfible 
impreflion  on  the  ear  than  the  other,  by  being  more  forcibly 
druck,  and  therefore  having  a greater  degree  of  loudnefs ; as 
ti-tu'm— ti-tu'm  ; or,  tu'm-ti-tu  m-ti  : or  when  two  weak 
notes  precede  a more  forcible  one,  as  ti  ti-tu'm— ti  ti-tu'm  ; or 
when  the  weak  notes  follow  the  forcible  one,  tu'm-ti  tl— tu  m- 
ti-ti. 

“ In  the  fird  and  lowed  fpecies  of  numbers  which  we  have 
mentioned,  as  the  notes  are  exadlly  the  fame  in  every  refpebl, 
there  can  be  no  proportion  obferved  but  in  the  time  of  the 
paufes.  In  the  fecond,  which  rifes  in  a degree  jull  above  the 
other,  though  the  notes  are  dill  the  fame,  yet  there  is  a diverfity 
to  be  obferved  in  their  refpedlive  loudnefs  and  foftnefs,  and 
therefore  a meafurable  proportion  of  the  quantity  of  found.  In 
them  we  mud  likewife  take  into  confideration  the  order  of  the 
notes,  whether  they  proceed  from  drong  to  weak,  or  from  weak 
to  drong  ; for  this  diverfity  of  order  occafions  a great  difference 
in  the  impreflions  made  upon  the  ear,  and  in  the  effedts  pro- 
duced upon  the  mind.  To  exprefs  the  diverfity  of  order  in  the 
notes  in  all  its  feveral  kinds,  the  common  term  movement  may 
be  ufed,  as  the  term  mcafure  will  properly  enough  exprefs  the 
different  proportions  of  time  both  in  the  paufes  and  in  the 
notes.” 

For  it  is  to  be  obferved,  that  all  notes  are  not  of  the  fame 
length  or  on  the  fame  key.  In  poetry,  as  well  as  in  mufic, 
notes  may  be  high  or  low,  fyat  or  fliarp  ; and  Tome  of  them 
may  be  prolonged  at  pleafure.  “ Poetic  numbers  are  indeed 
founded  upon  the  very  fame  principles  with  thofe  of  the 
mufical  kind,  and  are  governed  by  fimilar  laws  (fee  Music). 
Proportion  and  order  are  the  fources  of  the  pleafure  which  we 
receive  from  both  ; and  the  beauty  of  each  depends  upon  a due 
oblervation  of  the  laws  of  meafure  and  movement.  The  effen- 
tial  difference  between  them  is,  that  the  matter  of  the  one  is 
artrrulate,  that  of  the  other  inarticulate  fuunds  : but  fyllables 
in  the  one  correfpond  to  notes  in  the  other  ; poetic  feet  to  mu- 
fical bars  ; and  verfes  to  drains  : in  a word,  they  have  all  like 
properties,  and  are  governed  by  laws  of  the  fame  kind. 

“ From  what  has  been  laid,  it  is  evident,  that  the  e fence  of 
numbers  confiffs  in  certain  impreflions  made  on  the  mind 
through  the  ear  at  flated  and  regular  diftances  of  time,  with  an 
oblervation  of  a relative  proportion  in  thofe  diliances  : and 
that  the  other  circumllances  of  long  or  lhort  in  fyllables,  or  di- 
verfity of  notes  in  uttering  them,  are  not  etlentials  but  only 
accidents  of  poetic  numbers.  Should  this  be  queftioned,  the 
objedtor  might  be  filenced  by  having  the  experiment  tried  on  a 
drum,  on  which,  although  it  is  incapable  of  producing  long  or 
lhort,  high  or  low  notes,  there  is  no  kind  of  metre  which  may 
not  be  beat.  That,  therefore,  which  regulates  the  /cries  and 
movement  of  the  impreflions  given  to  the  ear  by  the  recitation 
of  an  Engliih  verfe,  mull,  when  properly  dilpoled,  conftitute 
the  effence  of  Englifh  poetic  numbers  : but  it  is  the  accent 
which  particularly  impreffes  the  found  of  certain  fyllables  oc 
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letters  upon*  the  ear  for  in  every  word  there  is  a fyllable  or 
letter  accented.  The  necelftty  and  ufe  of  the  accent,  as  well  in 
prole  as  in  verfe,  we  (ball  therefore  proceed  to  explain. 

“ As  words  may  be  formed  of  various  numbers  of  lyllables, 
from  one  up  to  eight  or  nine,  it  was  neceffary  that  there  fhould 
be  fome  peculiar  mark  to  diftinguifh  words  from  disjointed 
lyllables  ; otherwife  fpeech  would  be  nothing  but  a continued 
fuccellion  of  fyllables  conveying  no  ideas.  This  diftin&ion  of 
one  word  from  another  might  be  made  by  a perceptible  paufe 
at  the  end  of  each  in  fpeaking,  analogous  to  the  didance  made 
between  them  in  writing  and  in  printing.  But  thefe  paufes 
would  make  difcourfe  dilguftingly  tedious  ; and  though  they 
might  render  words  fuffieiently  dittindb,  they  would  make  the 
meaning  of  fentences  extremely  confufed.  Words  might  alfo 
be  diftinguifhed  from  each  other,  and  form  a collection  of  de- 
tached fyllables.,  by  an  elevation  or  deprejfion  of  the  voice  upon 
one  fyllahle  of  each  word  ; and  this,  as  is  well  known  to  the 
learned,  was  the  practice  of  the  Greeks  and  Romans.  But  the 
Englifh  tongue  has  for  this  purpofe  adopted  a mark  of  the 
eafieft  and  fimpleft  kind,  which  is  called  accent.  By  accent  is 
meant,  a certain  ftrefs  of  the  voice  upon  a particular  letter  of 
a fyllable,  which  diftinguifhes  it  from  the  reft,  and  at  the  fame 
time  difiingiiifhes  the  fyllable  itfelf  to  which  it  belongs  from 
the  other  fyllables  which  compofe  the  word.  Thus,  in  the  word 
bab'it,  the  accent  upon  the  b diftinguifhes  that  letter  from  the 
others,  and  the  firft  fyllable  from  the  laft  ; add  more  fyllables  to 
it.  and  it  will  ftill  do  the  fame,  as  bab'itable.  In  the  word  accep' t, 
the  p is  the  diftinguiflred  letter,  and  the  fyllable  which  contains 
it  the  diftinguiflred  fyllable  ; but  if  we  add  more  fyllables  to  it, 
as  in  the  word  ac ceptable,  the  feat  of  the  accent  is  changed  to 
the  firft  fyllable,  of  which  c is  the  diftinguiflred  letter.  Every 
word  in  our  language  of  more  fyllables  than  one  has  one  of  the 
fyllables  diftinguifhed  from  the  reft  in  this  manner,  and  every 
monofyllable  has  a letter.  Thus,  in  the  word  bat  the^  is  ac- 
cented, in  bate  the  vowel  a,  in  cull  the  b,  and  in  cube  the  u : 
fo  thaf,  as  articulation  is  the  eftence  of  fyllables,  accent  is  the 
effence  of  .words ; which  without  it  would  be  nothing  more 
than  a mdre  f’ucceffion  of  fyllables.’’ 

We  have  faid,  that  it  was  the  practice  of  the  Greeks  and 
Romans  to  elevate  or  deprefs  their  voice  upon  one  fyllable  of 
-each  word.  In  this  elevation  or  depreftion  confifted  their  accent ; 
but  the  Englifh  accent  confifts  in  the  mere  ftrefs  of  the  voice, 
without  any  change  of  note.  “ Among  the  Greeks,  all  fylla- 
bles were  pronounced  either  in  a high,  low,  or  middle  note  ; or 
elfe  in  a union  of  the  high  and  low  by  means  of  the  interme- 
diate. The  middle  note,  which  was  exaftly  at  an  equal  diftance 
between  the  high  and  the  low,  was  that  in  which  the  unaccent- 
ed fyllables  were  pronounced.  But  every  word  had  one  letter, 
jf  a monofyllable,  or  one  fyllable,  if  it  confifted  of  more  than 
one,  diftinguifhed  from  the  reft  ; either  by  a note  of  the  voice 
perceptibly  higher  than  the  middle  note,  which  was  called  the 
acute  accent  ; or  by  a note  perceptibly,  and  in  an  equal  pro- 
portion, lower  than  the  middle  one,  which  was  called  the  grave 
accent ; or  by  an  union  of  the  acute  and  grave  on  one  fyllable, 
which  was  done  by  the  voice  palling  from  the  acute,  through 
the  middle  note,  in  continuity  down  to  the  grave,  which  was 
called  the  circumflex 

“ Now,  in  pronouncing  Englifh  words,  it  is  true  that  one 
fyllable  is  always  diftinguifhed  from  the  reft ; but  it  is  not  by 
any  perceptible  elevation  or  depreftion  of  the  voice,  any  high 
or  low  note,  that  it  is  done,  but  merely  by  dwelling  longer  up- 
on it,  or  by  giving  it  a more  forcible  ftroke.  When  the  ftrefs 
or  accent  is  on  the  vowel,  we  dwell  longer  on  that  fyllable  than 
on  the  reft;  as,  in  the  words  glory,  fritter,  holy.  When  it  is 
on  the  confonant,  the  voice,  palling  rapidly  over  the  vowel, 
gives  a fmarter  ftroke  to  the  confonant,  which  diftinguifhes  that 
fyllable  from  others,  as  in  the  words  bat’  tic,  ball  it,  barrow." 


Having  treated  fo  largely  of  accent  and  quantity , the  next 
thing  to  be  confidered  in  verfe  will  be  quickly  difcufTed  ; for  in. 
Englifh  it  depends  wholly  on  the  feat  of  the  accent.  “ When 
the  accent  or  ftrefs  is  on  the  vowel,  -the  fyllable  is  nec.eflarily 
long,  becaufe  the  accent  cannot  be  made  without  dwelling  on 
the  vowel  a longer  time  than  ufual.  When  it  is  on  the  conlo- 
nant,  the  fyllable  is  fliort  ; becaufe  the  accent  is  made  by 
palling  rapidly  over  the  vowel,  and  giving  a fmart  ftroke  of  the 
voice  to  the  following  confonant.  Thus  the  words  add. , led', 
bid' , cub' , are  all  fhort,  the  voice  palling  quickly  over  the  vowel 
to  the  confonant : but,  for  the  contrary  reafon,  the  words  dll, 
laid,  bide,  cube,  are  long  ; the  accent  being  on  the  vowels,  on 
which  the  voice  dwells  fome  time  before  it  takes  in  the  found 
of  the  confonant.” 

“ Obvious  as  this  point  is,  it  has  wholly  efcaped  the  obfer- 
vation  of  many  an  ingenious  and  learned  writer.  Lord  Karnes 
affirms,  that  accenting  is  confined  in  Englifh  heroic  verfe  to  the 
long  fyllables  ; for  a fhort  fyllable  (fays  he)  is  not  capable  of  an 
accent : and  Dr.  Forfter,  who  ought  to  have  underftood  the  ' 
nature  of  the  Englifh  language  better  than  his  lordfhip,  afks, 
whether  we  do  not  * employ  more  time  in  uttering  the  firft  fyl- 
lables of  heavily , baflily,  quickly,  flowly  ; and  the  fecond  in 
folicit,  miftaking,  rejcarcbcs,  dclufive,  than  in  the  others  ?’  To 
this  queftion  Mr.  Sheridan  replies,  that  “in  fome  of  thefe  words 
we  certainly  do  as  the  Doftor  fuppofes  ; in  baftily, Jliwly , mif- 
tdking,  dclufive,  for  inllance  ; where  the  accent  being  on  the 
vowels,  renders  their  found  long  : but  in  all  the  others,  beav'ily, 
quick’ -ly,  folis  -it,  re-fear -cbes,  where  the  accent' is  on  the  con- 
lonant,  the  fyllables  beav  , 'quick' , lis , Jer , are  pronounced  as 
rapidly  as  poflible,  and  the  vowels  are  all  fhort.  In  the  Scotch 
pronunciation  (continues  he)  they  would  indeed  be  all  reduced 
to  an  equal  quantity,  as  thus ; bai-vily,  bais-tily,  quiek-ly, 
flnu-ly,  J'o-Uc-cit,  refldir-cbtfs,  dc-Vu-f  ve.  But  here  we  fee  that 
the  four  fliort  fyllables  are  changed  into  four  long  ones  of  a dif- 
ferent found,  occafioned  by  their  placing  the  feat  of  the  accent 
on  the  vowels  inftead  of  the  confonants  : thus,  inftead  of  bev 
they  fay  bdiv  ; for  quick! , quick  ; for  lis , leece ; and  for  fcr,fair. 

“ It  appears  therefore,  that  the  quantity  of  Englifh  fylla- 
bles is  adjulled  by  one  eafy  and  fimple  rule  ; which  is,  that 
when  the  feat  of  the  accent  is  on  a vowel,  the  fyllable  is  long; 
when  on  a confonant,  fhort;  and  that  all  unaccented  fyllables 
are  fliort.  Without  a due  obfervation  of  quantity  in  reciting 
verfes,  there  will  be  no  poetic  numbers  ; yet  in  compofing  Eng- 
lifh verfes  the  poet  need  not  pay  the  leaf!  attention  to  the  quan- 
tity of  his  fyllables,  as  meafure  and  movement  will  refult  from 
the  obfervation  of  other  laws,  which  are  now  to  be  explained.” 

It  has  been  affirmed  by  a writer  of  great  authority  among 
the  critics,  that  in  Englifh  heroic  verfe  every  line  confifts  of  ten 
fyllables,  five  fhort  and  five  long  ; from  which  there  are  but 
two  exceptions,  both  of  them  rare.  The  firft  is,  where  each 
line  of  a couplet  is  made  eleven  fyllables,  by  an  additional  fhort 
fyllable  at  the  end. 

There  heroes  wit's  are  kep't  in  pond’rous  vafes. 

And  beaus7  in  fnuff-boxes  and  tweezer-cafes. 

The  other  exception,  he  fays,  concerns  the  fecond  line  of  a 
couplet,  which  is  fometimes  llretched  out  to  twelve  fyllables, 
termed  an  Alexandrine  line. 

A needlefs  Alexandrine  ends  the  fong, 

That,  like  a wounded  fnake,  drags  its  flow  length  along. 

After  what  has  been  juft  faid,  it  is  needlefs  to  flop  for  the  pur- 
pofe of  pointing  out  tile  ingenious  author’s  miftake  refpebting 
long  and  fhort  fyllables.  Every  attentive  reader  of  what  has 
been  already  laid  down,  muft  perceive,  that  in  the  firft  line  of 
the  former  couplet,  though  there  are  no  fewer  than  fix  accented 
fyllables  when  it  i9  properly  read,  yet  of  thefe  there  are  but 
three  that  are  long,  viz.  thofc  which  have  the  accent  on  the 
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vowel.  Our  buftnefs  at  prcfent  Is,  to  (how  the  falfity  of  the 
rule  which  retrains  the  heroic  line  lo  ten  fyllables ; and  this  we 
(hall  do  by  producing  lines  of  a greater  number. 

Anti  the  (brill  founds  ran  echoing  through  the  wood. 

This  line,  though  it  confifts  of  eleven  fyllables,  and  has  the  laft 
of  thofe  accented,  or,  as  lord  Karnes  would  fay,  long,  is  yet 
undoubtedly  a heroic  verfe  of  very  fine  found.  Perhaps  the  ad- 
vocates for  the  rule  may  contend,  that  the  vowel  o in  echoing 
ought  to  be  (truck  out  by  an  apoftrophe ; but  as  no  one  reads, 

And  the  thrill  founds  ran  ech’ing  through  the  wood, 

it  is  furely  very  abfurd  to  omit  in  writing  what  cannot  be 
omitted  in  utterance..  The  two  following  lines  have  each  eleven 
(yllabies,  of  which  not  one  can  be  fuppreffed  in  recitation. 

Their  glittering  textures  of  the  filmy  dew. 

The  great  hierarchal  ftandard  was  to  move. 

Mr.  Sheridan  quotes  as  a heroic  line, 

O’er  many  a frozen,  many  a fiery  Alp  ; 

and  obferves  what  a monftrous  line  it  would  appear,,  if  pro- 
nounced, 

O’er  man’  a frozen,  man’  a fi’ry  Alp, 

inflead  of  that  noble  verfe,  which  it  certainly  is,  when  all  the 
thirteen  fyllables  are  diflincftly  uttered.  He  then  produces  a 
couplet,  of  which  the  former  line  has  fourteen,  and  the  latter 
twelve  fyllables. 

And  many  an  amorous,  many  a humorous  lay. 

Which  many  a bard  had  chaunted  many  a day. 

That  this  is  a couplet  of  very  fine  found  cannot  be  controverted  ; 
but  we  doubt  whether  the  numbers  of  it  or  of  the  other  quoted 
line  of  thirteen  fyllables  be  truly  heroic.  To  our  ear  at  lead 
there  appears  a very  perceptible  difference  between  the  move- 
ment of  thefe  verles  and  that  of  the  verfes  of  Pope  or  Dryden  ; 
and  we  think,  that,  though  fuch  couplets  or  (ingle  lines  may, 
for  the  fake  of  variety  or  exprelfion,  be  admitted  into  a heroic 
poem,  yet  a poem  wholly  compofed  of  them  would  not  be  con- 
lidered  as  heroic  verfe.  It  has  a much  greater  refemblance  to  the 
verfe  of  Spenfer,  which  is  now  broken  into  two  lines,  of  which 
the  firft  has  eight  and  the  fecond  fix  fyllables.  Nothing,  how- 
ever, leems  to  be  more  evident,  from  the  other  quoted  initances, 
than  that  a heroic  line  is  not  confined  to  the  fyllables,  and  that 
it  is  not  by  the  number  of  fyllables  that  an  Englifh  verfe  is  to 
be  meafured. 

But  if  a heroic  verfe  in  our  tongue  be  not  compofed,  as  in 
French,  of  a certain  number  of  fyllables,  how  is  it  formed? 
We  anlwer.  By  feet,  as  was  the  hexameter  line  of  the  ancients  ; 
though  between  their  feet  and  ours  there  is  at  the  fame  time  a 
great  difference.  The  poetic  feet  of  the  Greeks  and  Romans 
are  formed  by  quantity,  thofe  of  the  Englifh  by  ftrefs  or  ac- 
cent. “ Though  thefe  terms  are  in  continual  ufe,  and  in  the 
mouths  of  all  who  treat  of  poetic  numbers,  very  confufed  and 
erroneous  ideas  are  fometimes  annexed  to  them.  Yet,  as  the 
knowledge  of  the  peculiar  genius  of  our  language  with  regard  to 
poetic  numbers  and  its  chara£teriftical  difference  from  others  in 
that  refpetf,  depends  upon  our  having  clear  and  precife  notions 
of  thofe  terms,  it  will  be  neceffary  to  have  them  fully  explained. 
The  general  nature  of  them  has  been  already  fufticiently  laid 
open,  and  we  have  now  only  to  make  fome  obfervations  on 
their  particular  effetls  in  the  formation  of  metre. 

“ No  fcholar  is  ignorant  that  quantity  is  a term  which  re- 
lates to  the  length  or  the  (hortnels  of  fyllables,  and  that  a long 
fyllablc  is  double  the  length  of  a (hort  one.  Now  the  plain 
meaning  of  this  is,  that  a long  fyllable  takes  up  double  the  time 
in  founding  that  a (hort  onedoes;  a fa£l  of  which  the  ear  alone  can 


be  the  judge.  When  a fyllable  in  Lalin  ends  with  a confonant, 
and  the  fubfequent  fyllable  commences  with  one,  every  fchool- 
boy  knows  that  the  former  is  long,  to  ufe  the  technical  term,  by 
the  law  of  p ojit'icn.  This  rule  was  in  pronunciation  ftriftly  ob- 
ferved  by  the  Romans,  who  always  made  fuch  fyllables  long  by 
dwelling  on  the  vowels  ; whereas  the  very  reverfe  is  the  cafe  with 
us,  becaufe  a quite  contrary  rule  takes  place  in  Englifh  words 
fo  conftru£ted,  as  the  accent  or  ftrefs  of  the  voice  is  in  fuch  cafes 
always  transferred  to  the  confonant,  and  the  preceding  vowel 
being  rapidly  paffed  over,  that  fyllable  is  of  courfe  (hort. 

“ The  Romans  had  another  rule  of  profody,  that  when  one 
fyllable  ending  with  a vowel  was  followed  by  another  beginning 
with  a vowel,  the  former  fyllable  was  pronounced  (hort;  where- 
as in  Englilh  there  is  generally  an  accent  in  that  cafe  on  the 
former  fyllable,  as  in  the  word  pious,  which  renders  the  fyllable 
long.  Pronouncing  Latin  therefore  by  our  own  rule,  as  in  the 
former  cafe,  we  make  thofe  fyllables  fhort  which  were  founded 
long  by  them  ; fo  in  the  latter,  we  make  thofe  fyllables  long 
which  with  them  were  fhort.  We  fay  arhna  and  mrum'que 
inftead  of  arma  and  -vir  unique ; fc'io  and  tuus,  inftead  of  fcio 
and  tuus1. 

“ Having  made  thefe  preliminary  obfervations,  we  proceed 
now  to  explain  the  nature  of  poetic  feet.  Feet  in  verfe  corre- 
fpond  to  bars  in  mufic  : a certain  number  of  fyllables  conne£led 
form  a foot  in  the  one,  as  a certain  number  of  notes  make  a 
bar  in  the  other.  They  are  called  feet,  becaufe  it  is  by  their 
aid  that  the  voice  as  it  were  fteps  along  through  the  verfe  in  a 
meafui;ed  pace  : and  it  is  neceffary  that  the  fyllables  which  mark 
this  regular  movement  of  the  voice  fhould  in  fome  meafure  be 
diftinguifhed  from  the  others.  This  diftin&ion,  as  we  have 
already  obferved,  was  made  among  the  ancient  Romans,  by- 
dividing  their  fyllables  into  long  and  (hort,  and  afcertaining 
their  quantity  by  an  exa£l  proportion  of  time  in  founding  them; 
the  long  being  to  the  (hort  as  two  to  one;  and  the  long  fyllables, 
being  thus  the  more  important,  marked  the  movement  of  the 
verfe.  In  Englilh,  fyllables  are  divided  into  accented  and  un- 
accented ; and  the  accented  fyllables  being  as  ftrongly  dif- 
tingui(hed  from  the  unaccented,  by  the  peculiar  ftrefs  of  the 
voice  upon  them,  are  as  capable  of  marking  the  movement, 
and  pointing  out  the  regular  paces  of  the  voice,  as  the  long 
fyllables  were  by  their  quantity  among  the  Romans.  Hence  it 
follows,  that  our  accented  fyllables  correfponding  to  their  long 
ones,  and  our  unaccented  to  their  (hort,  in  the  ftru£lure  of 
poetic  feet;  an  accented  fyllable  followed  by  one  unaccented  in 
the  fame  foot  will  anfwer  to  their  trochee  ; and  preceded  by  an 
unaccented  one,  to  their  iambus  ; and  fo  with  the  reft. 

“ All  feet  ufed  in  poetry  confift  either  of  two  or  three  fyllables ; 
and  the  feet  among  the  ancients  were  denominated  from  the 
number  and  quantity  of  their  fyllables.  The  meafure  of  quan- 
tity was  the  (liort  fyllable,  and  the  long  one  in  time  was  equal 
to  two  (hort.  A foot  could  not  confift  of  lefs  than  two  times, 
becaufe  it  mull  contain  at  lead  two  fyllables  ; and  by  a law  re- 
fpe6ling  numbers,  which  is  explained  elfewhere  (fee  Music), 
a poetic  foot  would  admit  of  no  more  than  four  of  thofe  times. 
Confequently  the  poetic  feet  were  neeeffarily  reduced  to  eight  ; 
four  of  two  fyllables,  and  four  of  three.  Thofe  of  two  fylla- 
bles niuft  either  confift  of  two  (hort,  called  z.pyrrhio  ; two  long, 
called  a fpondee  ; a long  and  a fhort,  called  a'  trochee ; ora  (hort 
and  a long,  called  an  iambus.  Thofe  of  three  fyllables  were, 
either  three  (liort,  a tribrach  ; a long  and  two  (hort,  a daffyl ; 
a (hort,  long,  and  (hort,  an  amphibrach  ; or  two  (hort  and  a 
long,  an  anapajl* . 

\\  e are  now  fuftieiently  prepared  for  confidering  what  feet 
enter  into  the  compofition  o(  an  Englilh  heroic  verfe. 

The  Greeks  and  Romans  made  ufe  of  but  two  feet  in  the 


* I'0*-  (he  convenience  of  the  lefs  learned  reader  we  (hall  here  fubjoin  a fcheme  of  poetic  feet,  uling  the  marks  (-  v)  in  ufe 
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ftruflure  of  their  hexameters;  and  the  Englifh  heroic  may  be 
wholly  eompofed  of  one  foot,  viz.  the  iambic , which  is  there- 
fore the  foot  mod  congenial  to  that  fpecies  of  verfe.  Our  poetry 
indeeu  abounds  with  verfes  into  which  no  other  foot  is  admitted. 
Such  as. 

The  pow’rs  | gave  ear  | and  gran  (ted  half  | his  ptay’r, 

The  reft'  | the  winds  | difpers’d  ] in  emp|ty  air. 

Our  heroic  line,  however,  is  not  wholly  reftrained  to  the  ufe 
of  this  foot.  In  the  opinion  of  Mr.  Sheridan  it  admics  all  the 
eight  before  enumerated  ; and  it  certainly  excludes  none,  unlefs 
perhaps  the  tribrach.  ■ It  is  known  to  every  reader  of  Englifh 
poetry,  that  fome  of  the  fined  heroic  verfes  in  our  language 
begin  with  a trochee ; and  that  Pope,  the  fmootheft  of  all  our 
verfifiers,  was  remarkable  for  his  ufe  of  this  foot,  as  is  evident 
from  the  following  example,  where  four  fucceeding  lines  out 
of  fix  have  a trochaic  beginning.' 

Her  lively  looks  a fprightly  mind  difclofe, 

Quick  as  | her  eyes  [ and  as  unfix’d  as  thofe  : 

Favours  j to  none,  | to  all  file  fmiles  extends, 

O'ft  fhe  j rejefts,  | but  never  once  offends. 

Bright  as  | the  fun  | her  eyes  the  gazers  Itrike, 

And  like  the  fun  fhe  fhines  on  all  alike. 

The  ufe  of  this  foot,  however,  is  not  neceffaruy  confined  to  the 
beginning  of  a line.  Milton  frequently  introduces  it  into  other 
parts  of  the  verfe  ; of  which  take  the  following  inftahees  : 

That  all  | was  loft'  | back'  to  | the  thick'et  flunk — — 

Of  Efve  j vvhofc  ey'e  | darted  contaigious  fire. 

The  lad  line  of  the  following  couplet  begins  with  a pyrrhic  : 

She  faid,  j and  meeting  as  in  tears  fhe  lay, 

In  a | foft  sil|ver  dream  diffolv’d  away. 

But  this  foot  is  introduced  likewile  with  very  good  effeft  into 
other  parts  of  the  verfe,  as 

Pant  on  | thy  lip'  | and  to  J thy  heart  | be  preft.j 
The  phantom  flies  me  j as  utfikind  as  you. 

Heaps  o’er  the  fence  with  eafe  | into  ] the  fold. 

And  the  j fhrill'  founds  | ran  echoing  through  the  wood. 

In  this  lad  line  we  fee  that  the  fird  foot  is  a pyrrhic , and  the 
fecond  a fpondee ; but  in  the  next  the  two  fird  feet  are  fpon- 
i dees. 

Hill's  pe£p  | o’er  hill's  | and  Alps  J on  Alps  | arife. 

In  the  following  verfe  a trochee  is  fucceeded  by  two  fpondees, 
of  which  the  former  is  a genuine  fpondee  by  quantity,  and  the 
latter  equivalent  to  a fpondee  by  accent. 

See  the  | bold  youth  | drain  up7  | the  threatening  deep. 

We  fhall  now  give  fome  ipftanccs  of  lines  containing  both  the 
pyrrhic  and  the  fpondee,  and  then  proceed  to  the  confideration 
Of  the  other  four  feet. 

That  on  | weak  wings  j from  far  purfues  your  flight. 

Thro’  the  | fair  feene  1 roll  flow  | the  ling’ring  ftrcani3. 

On  h2r  | white  breast  [ a fparkling  crofs  fhe  wore. 

Of  the  four  trifyllabic  feet,  the  fird,  of  which  we  fhall  give 
indances  in  heroic  lines,  is  the  dalilyl-,  as 


Murmuring,  | and  with  | him7  fled  1 the  fliade*  | of  night 

Hov'ering  j on  wing  | under  | the  cape  | of  hell7. 

Timorous  | and  floth  | ful,-yet  he  pleas'd  the  ear. 

Of  truth  | in  word  | mightier  | than  they  | in  arm9. 

Of  the  anapicjl  a fingle  indance  fhall  fuffice ; for  except  bv 
Milton  it  is  not  often  ufed.  ' 

The  great  | hierar|chal  dandard  was  to  move. 

The  amphibrach  is  employed  in  the  four  following  verfes,  and 
in  the  three  lad  with  a very  fine  effedl.. 

With  wheels  | yet  hovcr|ing  o’er  the  ocean  brim 

Rous’d  from  their  dumber  on  | that  fig|ry  | couch. 

While  the  | promiscuous  crowd  flood  yet  aloof. 

Throws  his  deep  flight  | In  many  | 5n  ailry  whirl. 

Having  thus  fufficiently  proved  that  the  Englifh  heroic  verfe 
admits  of  all  the  feet  except  the  tribrach , it  may  be  proper  to 
add,  that  from  the  nature  of  our  accent  we  have  duplicates  of 
thefe  feet,  viz.  fuch  as  are  formed  by  quantity,  and  fuch  as  are 
formed  by  the  mere  13 us  of  the  voice  ; an  opulence  peculiar  to 
our  tongue,  and  which  may  be  the  fourcc  of  a boundlefs  variety. 
But  as  feet  formed  of  fyllables  which  have  the  accent  or  i3us  on 
the  confonant  are  neceflarily  pronounced  in  lef3  time  than  fimilar 
feet  formed  by  quantity,  it  may  be  objedled,  that  the  meafure 
of  a whole  line,  conflrudled  in  the  former  manner,  mud  be 
fhorter  than  that  of  another  line  conflrudled  in  the  latter;  and 
that  the  intermixture  of  verfes  of  fuch  different  meafures  in  the 
fame  poem  mud  have  a bad  effedl  on  the  melody,  as  being  dc- 
flrudtive  of  proportion.  Tin's  objection  would  be  well  founded, 
were  not  the  time  of  the  fhort  accented  fyllables  compenfated 
by  a fmall  paufe  at  the  end  of  each  word  to  which  they  belong, 
as  is  evident  in  the  following  verfe  : 

Then  rus'ltling  crack7|ling  crafhling  thunder  down. 

This  line  is  formed  of  iambics  by  accent  upon  confonants,  ex- 
cept the  lad  fy liable  ; and  yet  by  means  of  thefe  foft  paufes  or 
reds,  the  meafure  of  the  whole  is  equal  to  that  of  the  follow- 
ing, which  confids  of  pure  iambics  by  quantity. 

O’er  heaps  J of  ru|in  flalk’d  | the  date|ly  hind. 

Movement,  of  fo  much  importance  in  veifification,  re<nrds 
the  order  of  fyllables  in  a foot,  meafure  their  quantity.  The 
order  of  fyllables  refpedls  their  progrefs  from  fhort  to  long  or 
from  long  to  fliortj  as  in  the  Greek  and  Latin  languages ; or  from 
drong  to  weak  or  weak  to  ftrong,  i.  e.  from  accented  or  un- 
accented fyllables,  as  in  our  tongue.  It  has  been  already  ob- 
ferved,  that  an  Englifli  heroic  verfe  may  be  eompofed  wholly 
of  iambics  ; and  experience  (hows  that  fuch  verfes  have  a fine 
melody.  But  as  the  ftrefs  of  the  voice,  in  repeating  verfes  of 
pure  iambics,  is  regularly  on  every  fecond  fyllable,  fuch  unifor- 
mity would  difgull  the  ear  in  any  long  fuccelfion,  and  therefore 
fuch  changes  were  fought  for  as  might  introduce  the  pltafure 
of  variety  without  prejudice  to  melody  ; or  which  might  even 
contribute  to  its  improvement.  Of  this  nature  was  the  intro- 
duction of  the  trochee  to  form  the  fird  foot  of  a heroic  verfe, 
which  experience  has  fliown  us  is  fo  far  from  fpoiling  the  me- 
lody, that  in  many  cafes  it  heightens  it.  This  foot,  however, 
cannot  well  be  admitted  into  any  other  part  of  the  verfe  with- 
out prejudice  to  the  melody,  becaufe  it  interrupts  and  flops  the 


among  the  Latin  grammarians  to  denote  the  genuine  feet  by  quantity ; and  the  following  marks  ('  w)  to  denote  the  Englilh  feet 
by  accent  which  anfwer  to  thofe. 
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ufual  movement  by  another  dire&ly  opposite.  But  though  it 
be  excluded  with  regard  to  pure  melody,  it  may  often  be  ad- 
mitted into  any  part  of  the  verfe  with  advantage  to  expreffion, 
as  is  well  known  to  the  readers  of  Milton. 

The  next  change  admitted  for  the  fake  of  variety,  without 
prejudice  to  melody,  is  the  intermixture  of  pyrrhics  and  fpon- 
deesj  in  which  two  impreffions  in  the  one  foot  make  up  for 
the  want  of  one  in  the  other  ; and  two  long  fyllables  compen- 
fate  two  fhort,  fo  as  to  make  the  fum  of  the  quantity  of  the 
two  feet  equal  to  two  iambics.  That  this  may  be  done  without 
prejudice  to  the  melody,  take  the  following  inftances: 

On  her  | white  breafl  | a fparkling  crofs  the  wore. 

Nor  the  | deep  triicl  | of  hell — fay  firft  what  caufe. 

This  intermixture  may  be  employed  ad  libitum , in  any  part  of 
the  line  ; and  fometimes  two  fpondees  may  be  placed  together 
in  one  part  of  the  verfe,  to  be  com-penfated  by  two  pyrrhics 
in  another  ; of  which  Mr.  Sheridan  quotes  the  following  lines 
as  inftances : 

Stood  rul’d  | fto5d  vaft  | infinitude  | confined. 

She  all  | nightlong  | her  amo|rous  descant  fung. 

That  the  former  is  a proper  example,  will  not  perhaps  be  quef- 
tioned  ; but  the  third  foot  in  the  latter  is  certainly  no  pyrrhic. 
As  it  is  marked  here  and  by  him,  it  is  a tribrach  ; but  we  appeal 
to  our  Englifh  readers,  if  it  ought  not  to  have  been  marked  an 
amphibrach  by  accent,  and  if  the  fourth  foot  be  notan  iambus. 
To  us  the  feet  of  the  line  appear  to  be  as  follow  : 

She  all  | night  long  | her  am'olrous  des'lcant  fung. 

It  is  indeed  a better  example  of  the  proper  ufe  of  the  amphi- 
brach than  any  which  he  has  given,  unlc fs  perhaps  the  two 
following  lines  : 

Up  to  | the  f fe fry  confoave  tovv'erpng  high 

Throws  his  ] deep  flight  | in  man'y  | an  aqry  whirl. 

That  in  thefe  three  lines  the  introdudtion  of  the  amphibrach 
does  not  hurt  the  melody,  will  be  acknowledged  by  every  per- 
fon  who  has  an  ear  ; and  thofe  who  have  not,  are  not  qualified 
to  judge.  But  we  appeal  to  every  man  of  tafte,  if  the  two 
amphibrachs  fucceeding  each  other  in  the  laft  line  do  not  add 
much  to  the  expreffion  of  the  verfe.  If  this  be  queftioned,  we 
have  only  to  change  the  movement  to  the  common  iambic,  and 
wc  (hall  difeover  how  feeble  the  line  will  become. 

Throws  his  | fteep  flight  | in  manly  ai[ry  whirls. 

This  is  fimple  deferiplion,  inilead  of  that  magical  power  of 
numbers  which  to  the  imagination  produces  the  objedl  itfelf, 
•whirling  as  it  were  round  an  axis. 

Having  thus  fliovvn  that  the  iambus,  fpondee,  pyrrhic,  and 
amphibrach,  by  accent,  may  be  ufed  in  our  meafure  with  great 
latitude ; and  that  the  trochee  may  at  all  times  begin  the  line, 
and  in  fome  cafes  with  advantage  to  the  melody  j it  now  remains 
only  to  add,  that  the  daftyl,  having  the  fame  movement,  may 
be  introduced  in  the  place  of  the  trochee  and  the  anapaeft 
in  the  place  of  the  iambus.  In  proof  of  this,  were  not  the 
article  fwelling  in  our  hands,  we  could  adduce  many  in- 
ftances which  would  fhow  what  an  inexhauftible  fund  of  riches, 
and  what  an  immenfe  variety  of  materials,  are  prepared  for  us, 
“ to  build  the  lofty  rhime.”  But  we  haften  to  the  next  thing 
to  be  confidered  in  the  art  of  verfifying,  which  is  known  by 
the  name  of  paufes. 

“ Of  the  poetic  paufes  there  are  two  forts,  the  cejural  and  the 
fnal.  The  cefural  divides  the  verfe  into  equal  or  unequal 
parts:  the  final  clofes  it.  In  a verfe  there  may  be  two  or 
more  cefural  paufes,  but  it  is  evident  that  there  can  be  but  one 
final  As  the  final  paufe  concerns  the  reader  more  than  the 
writer  of  verfes,  it  has  been  feltlom  treated  ol  by  the  critics.  Yet 
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as  it  is  this  final  paufe  which  in  many  cafes  diftinguiffies  verfe 
from  profe,  it  cannot  be  improper  in  the  prefent  article  to  (how 
how  it  ought  to  be  made.  Were  it  indeed  a law  of  our  verfi- 
tication,  that  every  line  fhould  terminate  with  a flop  in  the  fenfe, 
the  boundaries  of  the  meafure  would  be  fixed,  and  the  nature 
of  the  final  paufe  could  not  be  miftaken.  But  nothing  has  puz- 
zled the  bulk  of  readers,  or  divided  their  opinions,  more  than 
the  manner  in  which  thofe  verfes  ought  to  be  recited,  where 
the  fenfe  do.ts  not  clofe  with  the  line ; and  whofe  laft  words 
have  a neceflary  connexion  with  thofe  that  begin  the  fubfe- 
quent  verfe.  “ Some  (fays  Mr.  Sheridan)  who  fee  the  neceffity 
of  pointing  out  the  metre,  pronounce  the  laft  word  of  each  line 
in  fuoh  a note  as  ufually  accompanies  a comma,  in  marking  the 
fmalleft:  member  of  a fentence.  Now  this  is  certainly  impro- 
per, becaufe  it  makes  that  appear  to  be  a complete  member  of 
a|fentence  which  is  an  incomplete  one  ; and,  by  disjoining  the 
fenfe  as  well  as  the  words,  often  confounds  the  meaning.  Others 
again,  but  thefe  fewer  in  number,  and  of  the  more  abfurd  kind, 
drop  their  voice  at  the  end  of  every  line,  in  the  fame  note  which 
they  ufe  in  marking  a full  ftop  5 to  the  utter  annihilation  of 
the  fenfe.  Some  readers  (continues  our  author)  of  a more  en- 
thufiaftic  kind,  elevate  their  voices  at  the  end  of  all  verfes  to  a 
higher  note  than  is  ever  ufed  in  the  flops  which  divide  the 
meaning.  But  fuch  a continued  repetition  of  the  fame  high  note 
becomes  difgufting  by  its  monotony,  and  gives  an  air  of  chant- 
ing to  iuch  recitation.  To  avoid  thefe  feveral  faults,  the  bulk 
of  readers  have  chofen  what  they  think  a fafer  courfe,  which  is 
that  of  running  the  lines  one  into  another  without  the  leaft 
paufe,  where  they  find  none  in  the  fenfe  but  by  this  mode  of 
recitation  they  reduce  poetry  to  fomething  worfe  than  profe,  to 
verfe  run  mad. 

But  it  may  be  afked,  If  this  final  paufe  muft  be  marked  nei- 
ther by  an  elevation  nor  by  a depreffion  of  the  voice,  how  is  it 
to  be  marked  at  all  ? To  which  Mr.  Sheridan  replies.  By  mak- 
ing no  change  whatever  in  the  voice  before  it.  This  will  fuf- 
ficiently  diftinguifli  it  from  the  other  paufes,  the  comma,  lemi- 
colon,  &c.  becaufe  fome  change  of  note,  by  railing  or  depreffing 
the  voice,  always  precedes  them,  whilft  the  voice  is  here  only 
fufpended. 

Now  this  paufe  of  fufpenfion  is  the  very  thing  wanting  to  pre- 
ferve  the  melody  at  all  times,  without  interfering  with  the  fenfe. 
For  it  perfectly  marks  the  bound  of  the  metre  : and  being  made 
only  by  a fufpenfion,  not  by  a change  of  note  in  the  voice,  it 
never  can  affeil  the  fenfe  ; becaufe  the  fentential  flops,  or  thofe 
which  affedt  the  fenfe,  being  all  made  with  a change  of  note, 
where  there  is  no  luch  change  the  fenfe  cannot  be  aflefted. 
Nor  is  this  the  only  advantage  gained  to  numbers  by  this  ftop 
of  fufpenfion.  It  alfo  prevents  the  monotony  at  the  end  of 
lines  ; which,  however  pleafing  to  a rude,  is  difgufting  to  a de- 
licate, ear.  For,  as  this  ftop  has  no  peculiar  note  of  its  own, 
but  always  takes  that  which  belongs  to  the  preceding  word, 
it  changes  continually  with  the  matter,  and  is  as  various  as  the 
fenfe. 

Having  faid  all  that  is  neceflary  with  regard  to  the  final,  we 
proceed  now  toconfider  the  cefural,  paufe.  To  thefe  two  paufes 
it  will  be  proper  to  give  the  denomination  of  vvifcah  to  diltin- 
guiffi  them  from  the  comma,  femicolon,  colon,  and  full  ftop, 
which  may  be  called  fentential  paufes  ; the  office  of  the  former 
being  to  mark  the  melody,  as  that  of  the  latter  is  to  point  out 
the  fenfe.  The  cefural,  like  the  final  paulc,  fometimes  coincides 
with  the  fentential  ; and  fometimes  takes  place  where  there  is 
no  ftop  in  the  fenfe.  In  this  laft  cafe,  it-  is  exa£ily  of  the  fame 
nature,  and  governed  by  the  fame  laws  with- the  paufe  of  fufpen- 
fion, which  we  have  juft  delcribed. 

The  cefure,  though  not  eflential,  is  however  a great  ornament 
to  verle,  as  it  improves  and  diverfifies  the  melody,  by  a judi- 
cious management  in  varying  its  lituation  } but  it  dilcharges  a. 
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flill  more  important  office  than  this.  Were  there  no  cefure, 
verfe  could  afpire  to  no  higher  ornament  than  that  of  fimple 
melody  ; but  by  means  ot  this  paufe  there  is  a new  fource  of 
delight  opened  in  poetic  numbers,  correfpondeffi  in  fome  fort  to 
harmony  in  mulic.  This  takes  its  rife  from  that  aft  of  the  mind 
which  compares  the  relative  proportions  that  the  members  of  a 
verfe  thus  divided  bear  to  each  other,  as  well  as  to  thole  in  the 
adjoining  lines.  In  order  to  fee  this  matter  in  a clear  light,  let 
us  examine  what  effeft  the  cefure  produces  in  fingle  lines,  and 
afterwards  in  comparing  contiguous  lines  with  each  other. 

With  regard  to  the  place  of  the  cefure,  Mrj  Pope  and  others 
have  exprefsly  declared,  that  no  line  appeared  mufical  to  their 
ears,  where  the  cefure  was  not  after  the  fourth,  fifth,  or  fixth 
fyllable  of  the  verfe.  Some  have  enlarged  its  empire  to  the 
' third  and  feventh  fyllables  ; vvhilft  others  have  afferted  that  it 
may  be  admitted  into  any  part  of  the  line. 

“ There  needs  but  a little  diftinguifhing  (fays  Mr.  Sheridan) 
to  reconcile  thefe  different  opinions.  If  melody  alone  is  to  be 
confidered,  Mr.  Pope  is  in  the  right  when  he  fixes  its  feat  in  or 
as  near  as  may  be  to  t-he  middle  of  the  verfe.  To  form  lines 
of  the  firft  melody,  the  cefure  muff  either  be  at  the  end  of  the 
fecond  or  of  the  third  foot,  or  in  the  middle  of  the  third  between 
the  two.  Of  this  movement  take  the  following  examples  : 

1.  Of  the  cefure  at  the  end  of  the  fecond  foot  : 

Our  plenteous  ftreams  |j  a various  race  fupply ; 

The  bright-ey’d  perch  ||  with  fins  of  Tyrian  dye  ; 

The  filver  eel  ||  in  fluffing  volumes  roll’d  ; 

The  yellow  carp'  ||  in  feales  bedrop’d  with  gold. 

2.  At  the  end  of  the  third  foot: 

With  tender  billet-doux  ||  he  lights  the  pyre. 

And  breathes  three  amorous  sighs  ||  to  raife  the  fire. 

3.  Between  the  two,  dividing  the  third  foot : 

The  fields  are  raviffi’d  |)  from  the  induftrious  fwains. 

From  men  their  cities,  ||  and  from  gods  their  fanes. 

Thefe  lines  are  certainly  all  of  a fine  melody,  yet  they  are  not 
quite  upon  an  equality  in  that  refpedt.  Thofe  which  have  the 
cefure  in  the  middle  are  of  the  firft  order  ; thofe  which 
have  it  at  the  end  of  the  fecond  foot  are  next  ; and  thofe  which 
have  the  paufe  at  the  end  of  the  third  foot  the  laft.  The  rea- 
fon  of  this  preference  it  may  not  perhaps  be  difficult  to  affign. 

In  the  plealure  arifing  from  comparing  the  proportion  which 
the  parts  of  a whole  bear  to  each  other,  the  more  eafily  and  dif- 
tinftly  the  mind  perceives  that  proportion,  the  greater  is  the 
plealure.  Now,  there  is  nothing  which  the  mind  more  inftan- 
taneoufly  and  clearly  difeerns,  than  the  divifion  of  a whole  into 
two  equal  parts,  which  alone  would  give  afuperiority  to  lines  of 
the  firft  order  over  thofe  of  the  other  two.  But  this  is  not  the 
only  claim  to  fuperiority  which  fuch  lines  poflefs.  The  cefure 
being  in  them  always  on  an  unaccented,  and  the  final  paufe  on 
an  accented,  fyllable,  they  have  a mixture  of  variety  and  equa- 
lity of  which  neither  of  the  other  orders  can  boaft,  as  in  thefe 
orders  the  cefural  and  final  paufes  are  both  on  accented 
fyllables. 

In  the  divifion  of  the  other  two  fpecies,  if  we  refpeft  quan- 
tity only,  the  proportion  is  exa&Iy  the  fame,  the  one  being  as 
two  to  three,  and  the  other  as  three  to  two  ; but  it  is  the  order 
or  movement  which  here  makes  the  difference.  In  lines  where 
the  cefure  bounds  the  fecond  foot,  the  (mailer  portion  of  the  verfe 
is  firft  in  order,  the  greater  laft  ; and  this  order  is  reverfed  in 
lines  which  have  the  cefure  at  the  end  of  the  third  foot.  Now, 
as  the  latter  part  of  the  ver  e leaves  the  ftrongeft  and  moll  lad- 
ing impreffion  on  the  car,  where  the  larger  portion  belongs  to 
the  latter  part  of  the  line  the  impreffion  muft  in  proportion  be 
greater;  the  effieft  in  lound  being  the  lame  as  that  produced  by 
a climax  in  ienfe,  where  one  part  rifes  above  another. 


Having  ffiown  in  what  manner  the  cefure  improves  and  di- 
verfihes  the  melody'  of  verfe,  we  (hall  now  treat  of  its  more  im- 
portant office,  by  which  it  is  the  chief  fource  of  harmony  in 
numbers.  But,  firft,  it  will  be  neceffary  to  explain  what  we 
mean  by  the  term  harmony,  as  applied  to  verfe. 

Melody  in  mufic  regards  only  the  effects  produced  by  fuccef- 
five  founds;  and  harmony,  (InAly  fpeaking,  the  eft  efts  produced 
by  different  co-exilling  founds,  which  are  found  to  be  in  concord. 
Harmony,  llieiefore,  in  this  fenfe  of  the  word,  can  never  be  ap- 
plied to  poetic  numbers,  of  which  there  can  be  only  one  reciter 
and  corifequently  the  founds  can  only  be  in  fucceffion.  When 
therefore  we  fpeak  of  the  harmony  of  verfe,  we  mean  nothing 
more  than  an  efteft  produced  by  an  aftion  of  the  mind  in  com- 
paring the  different  members  of  verfe  already  conftru£led  ac- 
cording to  the  laws'  of  melody  with  each  other,  and  perceiving 
a due  and  beautiful  proportion  between  them. 

The  firft  and  loweft  perception  of  this  kind  of  harmony  arifes 
from  comparing  two  members  of  the  fame  line  with  each  other, 
divided  in  the  manner  to  be  feen  in  the  three  inftances  already 
given  ; becaufe  the  beauty  of  proportion  in  the  members,  ac- 
cording to  each  of  thefe  divifions,  is  founded-in  nature.  But 
there  is  a perception  of  harmony  in  verfification,  which  arifes 
from  the  comparifon  of  two  lines,  and  obferving  the  relative 
proportion  of  their  members  ; whether  they  correfpond  exactly 
to  each  other  by  fimilar  divifions,  as  in  the  couplets  already 
quoted  ; or  whether  they  are  diverfified  by  cefures  in  different 
places.  As, 

See  the  bold  youth  ||  drain  up  the  threatening  deep, 

Rufti  thro’  the  thickets,  ||  down  the  valleys  fweep. 

Where  we  find  the  cefure  at  the  end  of  the  fecond  foot  of  the 
firft  line,  and  in  the  middle  of  the  third  foot  of  the  laft. 

Hang  o’er  their  courfers’ heads  \\  with  eager  fpeed, 

And  earth  rolls  back  ||  beneath  the  flying  fteed. 

Here  the  cefure  is  at  the  end  of  the  third  foot  in  the  former,  and 

of  the  fecond  in  the  latter  line. The  perception  of  this  fpecies 

of  harmony  is  far  fuperior  to  the  former;  becaufe,  to  the  plea- 
fure  of  comparing  the  members  of  the  fame  line  >vith  each  other 
there  is  luperadded  that  of  comparing  the  different  members  of 
the  different  lines  with  each  other;  and  the  harmonv  is  enriched 
by  having  four  members  of  comparifon  inftead  of  two.  The 
pleafure  is  (till  increafed  in  comparing  a greater  number  of  lines 
and  obferving  the  relative  proportion  of  the  couplets  to  each 
other  in  point  of  fimilarity  and  diverfity.  As  thus, 

Thy  forefts,  Windfor,  ||  and  thy  green  retreats, 

At  once  the  monarch’s  |J  and  the  mufe’s  feats. 

Invite  my  lays.  ||  Be  prefent,  fylvan  maids. 

Unlock  your  fprings,  ||  and  open  all  your  ffiades. 

Here  we  find  that  the  cefure  is  in  the  middle  of  the  verfe  in 
each  line  of  the  firft  couplet,  and  at  the  end  of  the  fecond  foot 
in  each  line  of  the  laft  ; which  gives  a fimilarity  in  each  couplet 
diftindtly  confidered,  and  a diverfity  when  the  one  is  compared 
with  the  other,  that  has  a very  pleafing  effett.  Nor  is  the  plea- 
fure lets  where  we  find  a diverfity  in  the  lines  of  each  couplet, 
and  a fimilarity  in  comparing  the  couplets  themfelves.  As  in 
thefe. 

Not  half  fo  fwift  ||  the  trembling  doves  can  fly. 

When  the  fierce  eagle  ||  cleaves  the  liquid  fky; 

Not  half  fo  fwiftly  ||  the  fierce  eagle  moves, 

When  thro’  the  clouds  ||  he  drives  the  trembling  doves. 

There  is  another  mode  of  dividing  lines  well  fuited  to  the 
nature  of  the  couplet,  by  introducing  femipaufes,  which  with 
the  cefure  divide  the  line  into  four  portions.  By  a femipaufe, 
we  mean  a 1‘mall  reft  of  the  voice,  during  a portion  of  time 
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equal  to  half  of  that  taken  up  by  the  cefure  5 as  will  be  per- 
ceived in  the  following  fine  couplet  : 

Warms  | in  the  fun,  ||  refrefhes  | in  the  breeze. 

Glows  | in  the  ftars,  ||  and  bloflbms  j in  the  trees. 

That  the  harmony,  and  of  courfe  the  pleafure,  refulting  from 
poetic  numbers,  is  increafed  as  well  by  the  femipaufeas  by  the 
cefure,  is  obvious  to  every  ear  ; becaufe  lines  fo  conftruCled 
furniih  a greater  number  of  members  for  comparifon  : but  it  is 
of  more  importance  to  obferve,  that  by  means  of  the  femipaufes, 
lines  which,  feparately  confidered,  are  not  of  the  fined  harmony, 
may  yet  produce  it  when  oppofed  to  each  other,  and  compared 
in  the  couplet.  Of  the  truth  of  this  obfervation,  the  following 
couplet,  especially  as  it  fucceeds  that  immediately  quoted,  is  a 
firiking  proof : 

Lives  | thro’  all  life,  ||  extends  | thro’  all  extent, 

Spreads  | undivided,  ||  operates  | unfpent. 

"What  we  have  advanced  upon  this  fpecies  of  verfe,  will  con- 
tribute to  folve  a poetical  problem  thrown  out  by  Dryden  as  a 
crux  to  his  brethren  : it  was,  to  account  for  the  peculiar  beauty 
of  that  celebrated  couplet  in  Sir  John  Denham’s  Cooper ’ s Hill, 
where  he  thus  defcribes  the  Thames  : 

Tho’  deep  | yet  clear,  ||  tho’  gentle  | yet  not  dull, 

Strong  | without  rage,  ||  without  o'erfiowing  j full. 

This  defcription  has  great  merit  independent  of  the  harmony 
of  the  numbers  ; but  the  chief  beauty  of  the  verfification  lies  in 
the  happy  difpofition  of  the  paufes  and  femipaufes,  fo  as  to 
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make  a fine  harmony  in  each  line  when  its  portions  are  com- 
pared, and  in  the  couplet  when  one  line  is  compared  with  the 
other. 

Having  now  faid  all  that  is  neceffary  upon  paufes  and  femi- 
paufes, we  have  done  the  utmoft  juftice  to  our  fubjeft  which 
the  limits  afligned  us  will  permit.  Feet  anti  paufes  are  the  con- 
ftituent  parts  of  verfe  ; and  the  proper  adjuftment  of  them  de- 
pends upon  the  poet’s  knowledge  of  numbers,  accent,  quantity, 
and  movement,  all  of  which  we  have  endeavoured  briefly  to  ex- 
plain. In  conformity  to  the  practice  of  fome  critics,  we  might 
have  treated  feparately  ofrhitne  and  of  blank  verfe.;  but,  as  the 
eflentials  of  all  heroic  verfes  are  the  fame,  fuch  a divifion  of  our 
fubje£t  would  have  thrown  no  light  upon  the  art  of  Englifh 
verfification.  It  may  be  juft  worth  while  to  obferve,  that  the 
paufe  at  the  end  of  a couplet  ought  to  coincide,  if  poffible,  wi  h 
a flight  paufe  in  the  fenfe,and  that  there  is  no  neceffity  for  this 
coincidence  of  paufes  at  the  end  of  any  particular  blank  verfe. 
We  might  likewife  compare  our  heroic  line  with  the  ancient 
hexameter,  and  endeavour  to  appretiate  their  refpedftive  merits ; 
but  there  is  not  a reader  capable  of  attending  to  fuch  a compa- 
rifon who  will  not  judge  for  himfelf ; and  it  may  perhaps  be 
queftioned,  whether  there  be  two  who  will  form  precifely  the 
fame  judgment.  Mr.  Sheridan,  and  all  the  mere  Englifh  cri- 
tics, give  a high  degree  of  preference  to  our  heroic,  on  account 
of  the  vaft  variety  of  feet  which  it  admits  ; whilft  the  readers  of 
Greek  and  Latin  poetry  prefer  the  hexameter,  on  account  of  its 
more  mufical  notes  and  majeftic  length. 
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POGGE,  the  c at afhr actus  cottus,  in  ichthyology. 
See  Cottus. 

POGGIUSBracciolinus,  a man  of  great  parts  and  learning, 
who  contributed  much  to  the  revival  of  knowledge  in  Europe, 
was  born  at  Terranuova,  in  the  territories  of  Florence,  in  1380. 
His  firft  public  employment  was  that  of  writer  of  the  apoftolic 
letters,  which  he  held  10  years,  and  was  then  made  apoftolic 
fecretary,  in  which  capacity  he  officiated  40  years,  under  feren 
popes.  In  1453,  when  he  was  72  years  of  age,  he  accepted  the 
employment  of  fecretary  to  the  republic  of  Florence,  to  which 
place  he  removed,  and  died  in  1459.  He  vifited  feveral  coun- 
tries, and  fearched  many  monafteries,  to  recover  antient  authors, 
numbers  of  which  he  brought  to  light : his  own  works  confift 
of  moral  pieces,  orations,  letters,  and  A Hiftory  of  Florence 
from  1350  to  1455,  which  is  the  moft  confiderable  of  them. 

POGO,  is  a name  by  which  the  inhabitants  of  the  Philippine 
Blands  diftinguiffi  their  quail,  which,  though  fmaller  than  ours, 
is  in  every  other  refpeft  very  like  it. 

POICTIERS,  a town  of  France,  capital  of  the  department 
of  Vienne  and  late  province  of  Poidlou,  with  abiffiop’s  fee.  Its 
population  is  not  in  proportion  to  its  extent  ; for  it  includes  a 
number  of  gardens  and  fields  within  its  circuit ; and  the  inhabi- 
tants are  not  eftimated  at  more  than  16,000.  It  has  feveral  Ro- 
man antiquities,  particularly  an  amphitheatre,  partly  demolifh- 
ed  ; and  a triumphal  arch,  which  lerves  as  a gate  to  the  great 
ftreet.  Here,  in  1 Edward  the  Black  Prince  gained  a vic- 
tory over  the  French,  taking  prifoners  king  John  and  his  foil 
Philip,  whom  he  brought  to  England.  The  environs  abound 
with  vipers  in  fuch  numbers,  that  thdy  are  exported  to  Venice 
to  make  treacle.  This  town  is  feated  on  a hill,  on  the  river 
Clain, , 2 miles  S.  W.  of  Tours,  and  1 20  N.  by  E.  of  Bourdeaux. 
E.  Ion.  o.  N.  lat.  46.  35. 

POICTOU,  a late  province  of  France,  bounded  on  theN.  by 


Bretagne,  Anjou,  and  part  of  Touraine  ; on  the  E,  by  Touraine, 
Berry,  and  Marche  ; on  the  S.  by  Angoumois,  Saintonge,  and 
Aunis  ; and  on  the  W.  by  the  bay  of  Bifcay.  It  is  fertile  in 
corn  and  wine,  and  feeds  a great  number  of  cattle,  particularly 
mules.  It  now  forms  the  three  departments  of  Vendee,  Vienne, 
and  the  Two  Sevres. 

Colic  of  Poictou,  in  medicine;  the  fame  with  Devonfbire 
colic,  or  that  produced  by  drinking  liquors  which  accidentally 
contain  lead.  See  Medicine. 

POINCIANA,  Barbadoes  flower-fence:  A genus  of 
the  monogynia  order,  belonging  to  thedecandria  clafs  of  plants, 
and  in  the  natural  method  ranking  under  the  33d  order,  Lomen - 
taecce.  The  calyx  is  pentaphyllous  ; the  petals  five,  the  up- 
permoft  larger  than  the  reft  ; the  ftamina  long,  and  sill  fertile  ; 
the  feed-veflel  a legumen.  There  is  only  one  fpecies,  viz.  the 
pulcberrima,  a native  of  both  Indies.  It  rifes  with  a ftraight 
fialk  10  or  12  feet  high,  which  is  covered  with  a gray  bark,  and 
is  fometimes  as  thick  as  the  fmall  of  a man's  leg,  dividing  into 
feveral  fpreading  branches  at  the  top,  which  are  armed  at  each 
joint  with  two  ffiort,  crooked,  ftrong  fpines,  and  garniffied  with 
decompound  winged  leaves,  each  leaf  confiding  of  fix  or  eight 
pair  of  fimplc  winged  leaves.  They  are  of  a light  green  colour, 
and  when  bruifed  emit  a ftrong  odour.  The  branches  are  ter- 
minated by  loofe  fpikes  of  flowers,  which  are  fometimes  formed 
into  a kind  of  pyramid,  and  at  others  difpofed  more  in  the  form 
of  an  umbel.  The  fooftalk  of  each  flower  is  near  three  inches 
long  ; the  flower  is  compofedof  five  petals,  which  are  ronndilh 
at  the  top,  but  are  contradlcd  to  narrow  tails  at  the  baf«.  They 
lpread  open,  and  are  beautifully  variegated  with  a deep  red  or 
orange  colour,  yellow,  and  fome  fpots  of  green  ; and  emit  a 
very  agreeable  odour.  After  the  flower  is  pail,  the  germen  be- 
comes a broad  flat  pod  three  inches  long,  divided  into  three  or 
four  cells  by  tranfverfe  partitions,  each  including  one  flattilh 
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irregular  feed.  The  plant  is  propagated  by  feeds  ; but,  being 
tender,  is  to  be  conftantly  kept  in  the  bark-ftove.  It  is  very 
impatient  of  moifture  in  winter  ; and  if  the  leaft  damp  feizes 
its  top,  it  either  kills  the  plant  or  deftroys  its  head.  With  pro- 
per management  it  will  grow  taller  here  than  in  the  places  where 
it  is  native  ; but  its  ftems  will  not  be  thicker  than  a man’s 
finger  In  Barbadocs  it  is  planted  in  hedges  to  divide  the  lands, 
whence  it  has  the  name  of  flower-fence.  In  the  Weft  Indies, 
its  leaves  are  made  ufe  of  as  a purge  inftead  of  fenna  ; and  in 
Jamaica  it  is  called  fena. 

POINT,  a term  ufed  in  various  arts. 

Point,  in  grammar,  a charafter  ufed  to  mark  the  divifions 
of  difcourfe.  See  Comma,  Colon,  &c.  A point  proper  is 
what  we  otherwife  call  a full flop  ox  period.  See  Punctuation. 

Point,  in  geometry,  according  to  Euclid,  is  that  which  hath 
neither  parts  nor  magnitude. 

Point,  in  mufic,  a mark  or  note  anciently  ufed  to  diflin- 
guifh  the  tones  or  founds  : hence  we  ftill  call  it  flmple  counter- 
point, when  a note  of  the  lower  part  anfwers  exaftly  to  that  of 
an  upper  ; and  figurative  counter-point,  when  any  note  is  fynco- 
pated,  and  one  of  the  parts  makes  feveral  notes  or  inflexions  of 
the  voice,  while  the  other  holds  on  one.  We  ftill  ufe  a point, 
to  raife  the  value  of  a note,  and  prolong  its  time  by  one  half,  e. g. 
a point  added  to  a femibreve  inftead  of  two  minims,  makes 
it  equal  to  three ; and  fo  of  the  other  notes.  See  the  article 
Time. 

Point,  in  aflronomy,  a term  applied  to  certain  points  or 
places  marked  in  the  heavens,  and  diftinguifhed  by  proper  epi- 
thets. The  four  grand  points  or  divifions  of  the  horizon,  viz. 
the  eaft,  weft,  north,  and  fouth,  are  called  th t cardinal  points. 
The  zenith  and  nadir  are  the  vertical  points;  the  points  wherein 
the  orbits  of  the  planets  cut  the  plane  of  the  ecliptic  are  called 
the  nodes  : the  points  wherein  the  equator  and  ecliptic  inter- 
fed  are  called  the  equinoctial  points  ; particularly,  that  whence 
the  fun  afcends  towards  the  north  pole,  is  called  the  vernal  point-, 
and  that  by  which  he  defcends  to  the  fouth  pole,  the  autumnal 
point.  The  points  of  the  ecliptic,  where  the  fun’s  afcent  above 
the  equator,  and  defcent  below  it,  terminate,  are  called  the  fol - 
flitial  point ; particularly  the  former  of  them,  the  efli-val  or  fum- 
mer-point ; the  latter,  the  brumal  or  winter- p int.. 

Point,  is  alfo  ufed  for  a cape  or  headland  jutting  out  into 
the  fea  : thus  feamen  fay,  two  points  of  land  are  in  one  another, 
when  they  are  fo  in  a right  line  againft  each  other,  as  that  the 
innermoft  is  hindered  from  being  fecn  by  the  outermoft. 

Point, in  perfpeftive,  is  ufed  for  various  poles  or  places,  with 
regard  to  the perfpedive  plane.  See  Perspective. 

Point  is  alfo  an  iron  or  fteel  inftrument,  ufed  with  fome  va- 
riety in  feveral  arts.  Engravers,  etchers,  cutters  in  wood,  &c. 
ufe  points  to  trace  thir  defigns  on  the  copper,  wood,  ftone,  &c. 
See  the  article  Engraving,  Ucc. 

Point,  in  the  manufactories,  is  a general  term,  ufed  for  all 
kinds  of  laces  wrought  with  the  needle;  fuch  are  the  point  de 
Venice,  point  de  France,  point  de  Genoa,  &c.  which  are  dif- 
tinguifhed by  the  particular  economy  and  arrangement  of  their 
points. — Point  is  fometimes  ufed  for  lace  woven  with  bobbins  : 
as  Englilh  point,  point  de  Malines,  point  d’Havre,  &c. 

Point,  in  poetry,  denotes  a lively  brifk  turn  or  conceit, 
ufually  found  or  expefted  at  the  clofe  of  an  epigram.  See 
Poetry. 

Po i nt -Blank,  in  gunnery,  denotes  the  fhot  of  a gun  levelled 
horizontally,  without  either  mounting  or  finking  the  muzzle 
of  the  piece. — In  (hooting  point-blank,  the  (hot  or  bullet  is  fup- 
pofed  to  go  directly  forward  in  a ftraight  line  to  the  mark  ; and 
not  to  move  in  a curve,  as  bombs  and  highly  elevated  random- 
Ihots  do — When  apiece  hands  upon  a level  plane,  and  is  laid 
level,  the  diftance  between  the  piece  and  the  point  where  the 
fnot  touches  the  ground  full,,  is  called  the  point  blank  range  of 


that  piece ; but  as  the  fame  piece  ranges  more  or  lefs,  accord- 
ing to  a greater  or  lefs  charge,  the  point  blank  range  is  taken 
from  that  of  a piece  loaded  with  luch  a charge  as  is  ufed  com- 
monly in  aCtion.  It  is  therefore  necelfary  that  thefe  ranges  of 
all  pieces  lhould  be  known,  fince  the  gunner  judges  from  thence 
what  elevation 'he  is  to  give  to  his  pieces  when  he  is  either  fur- 
ther from  or  nearer  to  the  objeCt  to  he  fired  at ; and  this  he  can 
do  pretty  nearly  by  fight,  after  confiderable  praCtice. 

POINTING,  in  grammar,  the  art  of  dividing  a difcourfe, 
by  points,  into  periods  and  members  of  periods,  in  order  to  (how 
the  proper  paufes  to  be  made  in  reading,  and  to  facilitate  the 
pronunciation  and  underftanding  thereof.  See  the  article 
Punctuation. 

POINTS,  in  heraldry,  are  the  feveral  different  parts  of  an 
efcutcheon,  denoting  the  local  pofitions  of  any  figure.  See 
Heralpry. 

Points,  in  electricity,  arethofe  acute  terminations  of  bodies 
which  facilitate  the  paflage  of  the  eleCtrical  fluid  from  or  to> 
fuch  bodies.  See  Electricity. 

Points,  or  Vowel  points,  in  the  Hebrew  language.  See 
Ph  TLOLOGY. 

POISON,  is  any  fubftance  which  proves  deftru&ive  to  the 
life  of  animals  in  a fmall  quantity,,  either  taken  by  the  mouth", 
mixed  with  the  blood,  or  applied  to  the  nerves.  Of  poifons 
there  are  many  different  kinds,  which  are  exceedingly  various  in 
their  operations.  The  mineral  poifons,  as  arfenic  and  corrofive 
mercury,  feem  to  attack  the  folid  parts  of  the  ftomach,  and  to  pro- 
duce death  by  eroding  itsfubftance:  theantimonials  feem  rather  to 
attack  the  nerves,  and  to  kill  by  throwing  the  whole  fyftem  into 
convulfions;  andin  this  manneralfomoft  of  the  vegetable  poifons 
feem  to  operate.  All  of  thefe,  however,  feem  to  be  inferior  in 
flrength  to  the  poifons  of  fome  of  the  more  deadly  kinds  of  fer- 
pents,  which  operate  fo  fuddenly  that  the  animal  bit  by  them 
will  be  dead  before  another  that  had  fwallowed  arfenic  would  be 
affeCted. 

Much  has  been  written  concerning  a poifon  made  ufe  of  by 
the  African  negroes,  by  the  Americans,  and  by  the  Eaft  Indi- 
ans. To  this  very  ftrange  effects  have  been  aferibed.  It  has 
been  faid  that  by  this  poifon  a man  might  be  killed  at  any  cer- 
tain time;  as,  for  inftance,  after  the  interval  of  a day,  a.  week,, 
a month,  a year,  or  even  feveral  years.  Thefe  wonderful  ef- 
feCts,  however,  do  not  feem  worthy,  of  credit  as  the  Abbe 
Fontana  has  given  a particular  account  of  an  American  poifon 
called  ticunas,  which  in  all  probability  is  the  fame  with  that 
ufed  in  Africa  and  the  Eaft  Indies  ; and  from  his  account  it  is 
extremely  improbable  that  any  fuch  effeCts  could  be  produced 
with  certainty - 

With  this  poifon  the  Abbe  was  furnifhed  by  Dr.  Heberdeti.  It 
was  clofed  and  fealed  up  in  an  earthen  pot  encloled  in  a tin 
cafe.  Within  the  tin  cafe  was  a note  containing  the  following 
words  : “ Indian  poifon,  brought  from  the  banks  of  the  river  of 
the  Amazons  by  Don  Pedro  Maldonado.  It  is  one  of  the  forts- 
that  are  mentioned  in  the  Philofophical  TranfaCtions,  vol.  xlvii. 
No.  12.’'  In  the  volume  of  the  Philofophical  Tranfactioris. 
here  quoted,  mention  is  made  of  two  poifons  little  different 
in  their  activity  ; the  one  called  the  poifon  of  Lamas,  and  the 
other  of  Ticunas.  The  poifon  in  the  earthen  veflel  ufed  by  the 
Abbe  Fontana  was  that  of  the  ticunas  ; he  was  alfo  furnifhed 
with  a number  of  American  arrows  dipped  in  poifon,  but  whe- 
ther that  of  the  lamas  or  ticunas  he  could  not  tell. 

Our  author  begins  his  account  of  the  nature  of  this  poifon 
with  deteCting  fome  of  the  miftakes  which  had  been  propagated 
concerning  it. — It  had  been  alferted,  that  the  Ticunas  poi- 
fon proves  noxious  by  the  mere  effluvia,  but  much  more  t>y  the 
ftcam  which  exhales  from  it  in  boiling  or  burning  ; that  among 
the  Indians,  it  is  prepared  only  by  women  condemned  to  die  ; 
and  that  the  mark  of  its  being  fudiciently  prepared  is  when  the 
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attendant  is  killed  by  its  fteam.  All  tliefe  affertions  are  by  the 
Abbe  refuted  in  the  cleared,  manner.  He  expofed  a young 
pigeon  to  the  fniell  of  the  poifon  when  the  veiled  was  opened, 
to^he  fieam  of  it  when  boiling,  and  to  the  vapour  of  it  when 
b’irnintr  to  the  tides  of  the  veil’d,  without  the  animal’s  being 
the  lead  injured  ; on  which,  concluding  that  the  vapours  of  this 
poifon  were  not  to  be  dreaded,  he  expofed  himlelf  to  them 
without  any  fear. 

This  poifon  dilTolves  very  readily  even  in  cold  water,  and 
like  wife  in  the  vegetable  and  mineral  acids.  With  oil  of  vitriol 
it  becomes  as  black  as  ink,  but  not  with  the  relt  of  the  acids. 
In  oil  of  vitriol  it  alfo  dillolves  more  llowly  than  in  any  of  the 
reft.  It  does  not  effervefee  with  acids  or  alkalis  ; neither  does 
it  alter  milk,  nor  tinge  it,  except  with  the  natural  colour  of 
the  poifon  ; nor  does  it  tinge  the  vegetable  juices  either  red  or 
green.  When  examined  by  the  microfcope,  there  is  no  ap- 
pearance of  regularity  or  cryfiallization  ; but  it  for  the  mod 
part  appears  made  up  of  very  fmall,  irregular,  roundilh 
bodies,  like  vegetable  juices.  It  dries  without  making  any 
noife,  and  has  an  extremely  bitter  tafte  when  put  upon  the 
tongue. 

The  ticunas  poifon  is  harmlefs  when  put  into  the  eyes;  nor 
is  it  fatal  when  taken  by  the  mouth,  unlefs  the  quantity  is 
confiderable.  Six  grains  of  the  folid  poifon,  dilfolved  in  water, 
killed  a young  pigeon  which  drank  it  in  lefs  than  20  minutes. 
Five  grains  killed  a fmall  Guinea-pig  in  25  minutes.  Eight 
grains  killed  a rabbit  in  an  hour  and  eight  minutes,  &c.  In 
thofe  experiments  it  was  obferved  that  much  lefs  poifon  was 
required  to  kill  an  animal  whofe  ftomach  was  empty  than  one 
that  had  a full  ftomach.  Three  rabbits  and  two  pigeons  were 
killed  in  lefs  than  35  minutes  by  taking  a dofe  of  three  grains 
each  on  an  empty  ftomach  ; but  when  the  experiment  was 
repeated  on  five  animals  with  full  ftomachs,  only  one  of  them 
died. 

The  moft  fatal  operation  of  this  poifon  is  when  mixed  with 
the  blood.  The  fmalleft  quantity,  injedled  into  the  jugular 
vein,  killed  the  animal  as  if  by  a ftroke  of  lightning.  When 
applied  to  wounds  in  fuch  a manner  that  the  flowing  of  the 
blood  could  not  wafh  it  away,  the  animal  fell  into  convulfions 
and  a train  of  fatal  nervous  fymptoms,  which  put  an  end  to  its 
life  in  a few  minutes.  Yet>  notwithflanding  thefe  fee m mg  af- 
fections of  the  nerves,  the  poifon  proved  harmlefs  when  applied 
to  the  naked  nerves  themlelves,  or  even  to  the  medullary  l'ub- 
ftance  of  them  flit  open. 

The  ftrength  of  this  poifon  feems  to  be  diminiflied,  and  even 
deftroyed,  by  mineral  acids,  but  not  at  all  by  alkalis  or  ardent 
fpirits  ; but  if  the  frefh  poifon  was  applied  to  a wound,  the 
application  of  mineral  acids  immediately  after  could  not  remove 
the  pernicious  eft'eCts.  So  far,  indeed,  was  this  from  being  the 
cafe,  that  the  application  of  nitrous  acid  to  the  wounded  mufcle 
of  a pigeon  killed  the  animal  in  a Ihort  time  without  any  poifon 
at  all.  The  effeCts  of  the  arrows  were  equally  fatal  with  thole 
of  the  poifon  itfelf  *. 


The  poifon  of  the  viper  is  analogous  in  its  effects  to  that  of 
ticunas,  but  inferior  in  ftrength  ; the  latter  killing  more  in  flan - 
taneoufly  when  injected  into  a vein  than  even  the  poifon  of  the 
moft  venomous  rattlefnake. 

The  Abbe  has,  however,  obferved  a difference  in  the  aftion 
of  the  two  poifons  upon  blood  taken  out  of  the  body.  He  cut 
otTthe  head  of  a pigeon,  and  received  its  blood  into  two  warm 
conical  glalles,  to  the  amount  of  about  80  drops  into  each. 
Into  the  blood  contained  in  one  porringer,  he  put  four  drops  of 
water;  and  into  the  other  four  drops  of  the  poifon  diffolved  in 
water  as  ufual.  The  event. of  this  experiment  was,  that  the 
blood,  with  which  the  water  only  was  mixed,  coagulated  in  a 
Ihort  time;  but  that  in  which  the  poifon  was  mixed  did  not 
coagulate  at  all.  The  poifon  of  the  viper  alfo  hinders  the  blood 
from  coagulating,  but  gives  it  a much  blacker  tinge  than  the 
poifon  of  the  ticunas.  The  poifon  of  the  viper  alfo  proves  cer- 
tainly fatal  when  injefted  into  the  veins,  even  in  very  fmall 
quantity  ; but  it  produces  a kind  of  grumous  coagulation  and 
blacknefs  in  the  blood  when  drawn  from  a vein,  though  it  pre-- 
vents  the  proper  coagulation  of  that  fluid,  and  its  l'eparation 
into  crafl’amentum  and  ferum  as  ufual.  See  Viper. 

In  the  Philofophical  Tranfa&ions,  No.  335,  we  have  a num- 
ber of  experiments  which  Ihow  the  effeCls  of  many  different 
poifons  upon  animals ; from  whence  it  appears,  that  many 
fubftances  which  are  not  at  all  accounted  poifonous,  yet  prove 
as  certainly  fatal  when  mixed  with  the  blood  as  even  the  poifon 
of  rattlefnakes,  or  the  ticunas  itfelf.  An  ounce  of  emetic  wine, 
being  injedfted  into  the  jugular  vein  of  a large  dog,  produced 
no  effeft  for  a quarter  of  an  hour.  At  the  expiration  of  that 
fpace  he  became  fick,  had  a continual  vomiting,  and  evacuation 
of  fome  hard  excrements  by  (tool.  By  thefe  evacuations  he 
feemed  to  be  fome  what  relieved  ; but  foon  grew  uneafy,  moved 
from  place  to  place,  and  vomited  again.  After  this  he  laid 
himfelf  down  on  the  ground  pretty  quietly  ; but  his  reft  was 
difturbed  by  a return  of  his  vomiting,  and  his  ftrength  greatly 
decreafed.  An  hour  and  a half  after  the  operation  he  appear- 
ed half  dead,  but  was  greatly  revived  by  having  fome  warm 
broth  poured  down  his  throat  with  a funnel.  This,  however, 
proved  only  a temporary  relief ; for  in  a Ihort  time  the  vomit- 
ing returned,  he  made  urine  in  great  quantity,  howled  mife- 
rably,  and  died  in  convulfions.  A dram  and  a half  of  fal  am- 
moniac dilfolved  in  an  ounce  and  a half  of  water,  and  inje<fted 
into  the  jugular  vein  of  a dog,  killed  him  with  convulfions  al- 
moft  inftantly.  The  fame  etfeft  followed  from  inje<fting  a 
dram  of  fait  of  tartar  dilfolved  in  an  ounce  of  warm  water-; 
but  a dram  and  a half  of  common  fait  inje&ed  into  the  jugular 
produced  little  other  bad  conl’equence  than  a temporary  thirft. 
A dram  of  purified  white  vitriol,  inje&ed  into  the  crural  vein 
of  a dog,  killed  him  immediately.  Fifteen  grains  of  fait  of 
urine  dilfolved  in  an  ounce  of  water,  and  injected  into  the 
crural  vein  of  a dog,  threw  him  into  fuch  violent  convulfions 
that  he  feemed  to  be  dying  ; neverthelels  he  recovered  from  a 
fecond  dofe,  though  not  without  a great  deal  of  difficulty  : but 


* Mr.  Paterfon,  in  his  Travels  hi  Africa  in  the  years  1777-8-9,  fell  in  with  an  European  woman  who  had  been  wounded  with 
a poifoned  arrow.  Great  pains  had  been  taken'to  cure  her,  but  in  vain  3 for  at  different  periods  of  the  year  an  inflammation 
came  on  which  was  fucceeded  by  a partial  mortification.  She  told  him  that  the  wound  was  eafily  healed  up ; but  in  two  months 
afterwards  there  was  a certainty  of  its  breaking  out  again,  and  this  had  been  the  cafe  for  many, years.  The  Plottentots  poifon 
their  arrows  with  a fpecies  of  euphorbia.  See  Euehorbia. — The  amaryllis  dilticha,  a large  bulbous  plant  growing  about  the 
Cape  of  Good  Hope,  called  mad.  poifon,  is  ul’ed  for  the  lame  purpole.  The  natives  take  the  bulbs  when  they  arc  putting  out 
their  leaves,  cut  them  tranfverfely,  extract  a thick  fluid,  and  keep  it  in  the  fun  till  it  acquires  the  confidence  of  gum,  when  it  is 
fit  for  ufe.  With  arrows  poifoned  with  this  gum  they  kill  antelopes  and  other  fmall  animals  intended  for  food.  After  they  are 
wounded,  the  animals  generally  run  for  feveral  miles,  and  are  frequently  not  found  till  next  day.  When  the  leaves  of  this  plant 
are  young,  the  cattle  are  very  fond  of  them,  though  they  occafiun  iuftant  death.  Mr.  Paterfon  mentions  another  lhrubby  plant 
producing  a nut,  called  by  the  Dutch  woolf  gift  or  wolf  poifon,  the  only  poifon  ufeful  to  the  European  inhabitants.  The  nuts 
are  roafted  like  coffee,  pulverized,  and  ftuffed  into  fome  pieces  of  meat  or  a dead  dog,  which  are  thrown  into  the  fields.  By  thi- 
means  the  voracious  hyenas  are  generally  killed.  See  Rhus. 
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an  ounce  of  urine  made  by  a man  fatting  produced  no  bad  ef- 
fect. Diluted  aquafortis  inje£led  into  the  jugular  and  crural 
vein  of  a dog  killed  him  immediatelv  by  coagulating  the  blood. 
Oil  of  fulphur  (containing  fome  quantity  of  the  volatile  vitri- 
olic acid)  did  not  kill  a dog  after  repeated  trials.  On  the  con- 
trary, as  foon  as  he  was  let  go,  he  ran  into  all  the  corners  of 
the  room  learching  for  meat  ; and  having  found  fome  bones, 
he  fell  a-gnawing  them  with  ftrange  avidity,  as  if  the  acid,  by 
Injettion  into  his  veins,  had  given  him  a better  appetite.  An- 
other dog  who  had  oil  of  tartar  injected  into  his  veins,  fwelled 
and  died,  after  fuftering  great  torment.  His  blood  was  found 
florid,  and  not  coagulated. — A dram  and  a half  of  fpirit  of  fait 
diluted  with  water,  and  injected  into  the  jugular  vein  of  a dog, 
killed  him  immediately.  In  the  right  ventricle  of  the  heart  the 
blood  was  found  partly  grumous  and  concreted  into  harder  clots 
than  ordinary,  and  partly  frothy.  Warm  vinegar  was  inje&ed 
without  doing  any  manifeft  harm. — Two  drams  of  fugar  dilfolved 
into  an  ounce  of  water  were  injected  into  the  jugular  vein  of  a 
dog  without  any  hurt: 

Thefe  are  the  refults  of  the  experiments  where  faline  fub- 
ftances  were  injected  into  the  veins.  Many  acrids  proved 
equally  fatal.  A deco<5lion  of  two  drams  of  white  hellebore, 
inje6ted  into  the  jugular  vein  of  a dog,  killed  him  like  a ftrokc 
of  lightning.  Another  dqg  was  killed  in  a moment  by  an  in- 
je<5lion  of  an  ounce  of  rectified  fpirit  of  wine  in  which  a dram  of 
camphor  was  dilfolved. — Ten  drams  of  highly  re&ified  fpirit  of 
wine,  injected  into  the  crural  vein  of  a dog,  killed  him  in  a 
very  fliort  time  : be  died  quietly,  and  licking  his  jaws  with  his 
tongue,  as  if  with  pleafure.  In  the  vena  cava  and  right  ven- 
tricle of  the  heart  the  blood  was  coagulated  into  a great  many 
little  clots. — Three  drams  of  rectified  fpirit  of  wine  inje&ed  into 
the  crural  vein  of  a (mail  dog  made  him  apopleftic,  and  as  it 
were  half  dead.  In  a little  time  he  recovered  from  the  apoplexy, 
and  became  giddy  ; and,  when  he  endeavoured  to  go,  reeled 
and  fell  down.  Though  his  ftrength  increafed  by  degrees,  yet 
his  drunkennefs  continued.  His  eyes  were  red  and  fiery  ; and 
his  fight  lb  dull  that  he  fcarce  feemed  to  take  notice  of  any 
thing  : and  when  he  was  beat,  he  would  fcarce  move.  How- 
ever, in  four  hours  he  began  to  recover,  and  would  eat  bread 
when  offered  him  ; the  next  day  he  was  out  of  danger. — Five 
ounces  of  ftrong  white  wine  injected  into  the  crural  vein  of  a 
dog  made  him  very  drunk  for  a few  hours,  but  did  not  produce 
any  other  confequences.  An  ounce  of  ftrong  deco&ion  of  to- 
bacco injefted  into  a vein  killed  a dog  in  a very  fhort  lime  in 
terrible  convulfions.  Ten  drops  of  oil  of  fage  rubbed  with  half 
a dram  of  fugar,  and  thus  dilfolved  in  water,  did  no  harm  by 
being  injected  into  the  blood. 

Mercury,  though  feemingly  void  of  all  acrimony,  proves  alfo 
fatal  when  injected  into  the  blood.  Soon  after  the  injeftion  of 
half  an  ounce  of  this  mineral  into  the  jugular  vein  of  a dog,  he 
was  feized  with  a dry  Ihort  cough  which  came  by  intervals. 
About  two  days  after,  he  was  troubled  with  a great  difficulty  of 
breathing,  and  made  a noife  like  that  of  a broken-winded  horfe. 
There  was  no  tumour  about  the  root  of  the  tongue  or  the 
parotid  glands,  nor  any  appearance  of  a falivation.  In  four 
days  he  died  ; having  been  for  two  days  before  fo  much  troubled 
with  an  onhopnoea,  that  he  could  fleep  only  when  he  leaned  his 


head  againft  ftomething.  When  opened,  about  a pint  of  bloody 
ferum  was  found  in  the  thorax,  and  the  outfide  of  the  lungs  in 
moft  places  was  bliftered.  Some  of  the  blifters  were  larger  and 
others  (mailer  than  a pea,  but  moft  of  them  contained  mercurial 
globules.  Several  of  them  were  broken ; and  upon  being  prelfed 
a little,  the  mercury  ran  out  with  a mixture  of  a little  fanies  j 
but  upon  llronger  prelfure,  a confiderable  quantity  of  fanies 
itfued  out.  In  the  right  ventricle  of  the  heart  fome  particles  of 
quickfilver  were  found  in  the  very  middle  of  the  coagulated 
blood  lodged  there,  and  the  fame  thing  alfo  was  obferved  in  the 
pulmonary  artery.  Some  blood  alfo  was  found  coagulated  in  a 
very  ftrange  and  unufual  manner  between  the  cotumnae  of  the 
right  ventricle  of  the  heart,  and  in  this  a greater  quantity  of 
quickfilver  than  anywhere  elfe.  in  the  left  ventricle  was  found 
a very  tenacious  blood,  coagulated,  and  flicking  to  the  great 
valve,  including  the  tendons  of  it,  and  a little  refembling  a 
polypus.  No  mercury  could  be  found  in  this  ventriclb  by  the 
moft  diligent  fearch ; whence  it  appears,  that  the  mercury  had 
palled  no  further  than  the  extremities  of  the  pulmonary  artery, 
where  it  had  ftuck,  and  occafioned  fatal  obftrudttioris. In  an- 

other dog,  which  had  mercury  injefted  into  the  jugular,  it  ap- 
pears to  have  pafled  the  pulmonary  artery,  as  part  of  it  was 
found  in  the  cavity  of  the  abdomen,  and  part  alfo  in  fome  other 
cavities  of  the  body.  All  the  glandules  were  very  turgid  and 
full  of  liquor,  efpecially  in  the  ventricles  of  the  brain,  and  all' 
round  there  was  a great  quantity  of  ferum. 

In  like  manner,  oil  of  olives  proves  certainly  fatal  when  ih- 
jedled  into  the  blood.  Half  an  ounce  of  this,  injected  into  the 
crural  vein  of  a dog,  produced  no  effe<5!  in  half  a quarter  of  an 
hour  : but  after  that,  the  animal  barked,  cried,  looked  dejefled, 
and  fell  into  a deep  apoplexy  ; fo  that  his  limbs  were  deprived 
of  all  fenfe  and  motion,  and  were  flexible  any  way  at  pleafure. 
His  refpiration  continued  very  ftrong,  with  a fnorting  and 
wheezing,  and  a thick  humour  fometimes  mixed  with  blood 
flowing  out  of  his  mouth.  He  loft  all  external  fenfe  : the  eyes, 
'though  they  continued  open,  were  not  fenfible  of  any  objects 
that  were  put  to  them ; and  even  the  cornea  could  be  touched 
and  rubbed,  without  his  being  the  leaft.  fenfible  of  it : his  eye- 
lids, however,  had  a convulfive  motion.  The  hearing  was  quite 
loft ; and  in  a fhort  time  the  feeling  became  fo  dull,  that  his 
claws  and  ears  could  be  bored  with  red-hot  pincers  without  his 
expreffing  the  leaft  fenfe  of  pain.  Sometimes  he  was  feized 
with  a convulfive  motion  of  the  diaphragm  and  mufcles  fubfer- 
vient  to  refpiration  p upon  which  he  would  bark  ftrongly,  as  if 
he  had  been  awake  : but  this  waking  was  only  in  appearance} 
for  all  the  time  of  this  barking  he  continued  as  infenfible  as 
ever.  In  three  hours  he  died  ; and  on  opening  his  body,  the 
bronchiae  were  filled  with  a thick  froth. — An  ounce  of  oil  of 
olives  injefted  into  the  jugular  of  another  dog  killed  him  in  a 
moment ; but  a third  lived  an  hour  after  it.  He  was  feized 
with  great  fleepinefs,  fnorting,  and  wheezing,  but  did  not  bark 
like  the  firft.  In  all  of  them  a great  quantity  of  thick  froth 
was  found  in  the  lungs. 

We  come  now  to  lpeak  of  thofepoifons  which  prove  mortal* 
when  taken  by  the  mouth.  The  principal  of  thefe  are,  arfenic, 
corrofive  mercury,  glafs  of  antimony,  and  lead.  What  the 
eflefts  of  thefe  fubftances  are  when  injected  into  the  blood,  can- 


* Of  all  poifons  thofe  which  may  be  called  culinary  are  perhaps  the  moft:  deftruftive,  becaufe  they  are  generally  the  leaft  ful- 
pefted.  All  cooper  vellc's,  therefore,  and  veflfels  of  bell-metal,  which  contains  copper,  ffiould  be  laid  afide.  ijVe>i  common 
eartben-ware,  when  they  contain  acids,  as  in  pickling,  become  very  pernicious,  as  they  are  glazed  with  lead,  which  in  the  lmalleft 
quantity  when  dilfolved  is  very  fatal;  and  even  tin,  the  leaft  exceptionable  of  the  metals  for  culinary  purpofes  except  iron,  is  not 
always  quite  free  of  pnifonous  qualities,  it  having  been  found  to  contain  a fmall  portion  of  arlenic.  Muflirooms  and  the  common 
laurel  are  alfo  very  fatal.  The  bitter  almond  contains  a poifon,  and  its  antidote  likewife.  The  cordial  dram  ratafia , much  uled 
in  France,  is  a flow  poifon,  its  flavour  being  procured  from  the  kernels  of  peach,  black  cherry  Hones,  &c.  T.he  fpirit  of  auro~ 
cirajus  is  peculiarly  fatal.  The  adulteration  of  bread,  beer,  wine,  porter,  &c.  produces  very  fatal  confequences,  and  merits  exem- 
plary punifhnaent.  Next  to  culinary  poifons  the  abufe  of  medicines  deferves  particular  attention. 
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not  be  related,  as  no  experiments  feem  to  have  been  made  with 
them  in  that  way,  excepting  antimony,  whole  effefts  have  been 
already  mentioned.  The  effects  of  opium,  when  injefted  into 
the  veins,  feem  to  be  fimilar  to  its  effefts  when  taken  by  the 
mouth.  Fifty  grains  of  opium,  diffolved  in  an  ounce  of  water, 
were  injected  into  the  crural  vein  of  a cat.  Immediately  after 
the  operation  fhe  feemed  much  dejected,  but  did  not  cry  ; only 
made  a low,  Interrupted,  and  complaining  noife.  This  was 
fucceeded  by  trembling  of  the  limbs,  convullive  motions  of  the 
eyes,  ears,  lips,  and  almoft  all  parts  of  the  hody,  with  violent 
convulftons  of  the  bread.  Sometimes  Hie  would  raile  up  her 
head,  and  feem  to  look  about  her;  but  her  eyes  were  very  dull, 
and  looked  dead.  Though  (lie  was  let  Inofe,  and  had  nothing 
tied  about  her  neck,  yet  her  mouth  was  fo  filled  with  froth,  that 
file  was  almoft  llrangled.  At  laft,  her  convullive  motions  con- 
tinuing, and  being  feized  with  ftretchingof  her  limbs,  (he  died 
in  a quarter  of  an  hour.  Upon  opening  the  body,  the  blood 
was  found  not  to  be  much  altered  from  its  natural  ftate. — A 
dram  and  a half  of  opium  was  difl'olved  in  an  ounce  and  a 
half  of  water,  and  then  injected  into  the  crural  vein  of  a lufty 
firong  deg.  Fie  ftruggled  violently;  made  a loud  noife,  though 
his  jaws  were  tied  ; had  a great  difficulty  of  breathing,  and  pal- 
pitation of  the  heart ; with  convullive  motions  of  almoft  all 
parts  of  his  body.  Thefe  fymptoms  were  fucceeded  by  a pro- 
found and  apopleftic  fieep.  Having  untied  him,  he  lay  upon 
the  ground  without  moving,  or  making  any  noife,  though  feverely 
beaten.  About  half  an  hour  after  he  began  to  recover  fome 
fenre,  and  would  move  a little  when  beaten.  The  fieepinefs 
ftill  decreafed  ; fo  that  in  an  hour  and  a half  he  would  make  a 
noife  and  walk  a little  when  beat.  However,  he  died  in  four 
days,  after  having  voided  a quantity  of  fetid  excrements,  in 
colour  refembling  the  diluted  opium  he  had  fwallowed. 

The  oil  of  tobacco  has  generally  been  reckoned  a very  violent 
poifon  when  introduced  into  the  blood ; but  from  the  Abbe 
Fontana’s  experiments,  it  appears  to  be  far  inferior  in  ftrength 
to  the  poifon  of  ticunas,  or  to  the.  bite  of  a viper.  A drop  of 
oil  of  tobacco  was  put  into  a fmall  incifion  in  the  right  thigh 
cf  a pigeon,  and  in  two  minutes  the  animal  could  not  ftand  on 
its  right  foot.  The  fame  experiment  was  repeated  on  another 
pigeon,  and  produced  exaftly  the  fame  eff'eft.  In  another  cafe, 
the  oil  was  applied  to  a flight  wound  in  the  bread;  three  mi- 
nutes after  which,  the  animal  could  not  ftand  on  the  left  foot. 
This  experiment  was  alfo  repeated  a fecond  time,  with  the  fame 
fuccefs.  A tooth-pick,  deeped  in  oil  of  tobacco,  and  introduced 
into  the  mufcles  of  the  bread,  made  the  animal  fall  down  in  a 
few  feconds  as  if  dead.  Applied  to  two  others,  they  threw  up 
feveral  times  all  the  food  they  had  eaten.  Two  others  treated 
in  the  fame  manner,  but  with  empty  domachs,  made  many 
efforts  to  vomit. — In  general,  the  vomiting  was  found  to  be 
a condant  effeft  of  this  poifon  : but  the  lols  of  motion  in  the 
part  to  which  the  poifon  is  applied,  was  found  to  be  only  ac- 
cidental. None  of  the  animals  died  by  the  application  of  oil  of 
tobacco.  Dr.  Leake  however  afierts  the  contrary ; faying,  that 
this  oil,  which  is  ufed  by  the  Indians  in  poifoning  arrows,  when 
infufed  into  a frefh  wound,  befides  ficknefs  and  vomiting,  oc- 
cafions  convullions  and  death.  See  Praftical  Ejjay  on  Difeafes 
of  the  Vifcera,  p.  67. 

The  pernicious  eftefts  of  laurel-water  are  taken  notice  of  by 
the  Abbe  Fontana  ; who  tells  us,  that  it  not  only  kills  in  a 
fiiort  time  when  taken  by  the  mouth,  but  that,  when  given  in 
fmall  dofes,  the  animal  writhes  fo  that  the  head  joins  the  tail, 
and  the  vertebrae  arch  out  in  fuch  a manner  as  to  ftrike  with 
horror  every  one  who  fees  it.  In  order  to  alcertain  the  effects 
ut  this  water  when  taken  into  the  blood,  our  author  opened  the 
fldn  of  the  lower  belly  of  a pretty  large  rabbit,  and  made  a 
wound  in  it  about  an  inch  long;  and  having  (lightly  wounded 
the  mufdes  under  it  in  many  parts,  applied  two  or  three  tea- 
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fpoonfuls  of  laurel-water.  The  animal  fell  down  convulfed  in 
lefs  than  three  minutes,  and  died  foon  after.  The  experiment 
was  repeated  with  fimilar  fuccefs  in  other  animals ; but  was 
always  found  to  aft  molt  powerfully,  and  in  the  fhorteft'time, 
when  taken  by  the  mouth,  or  injefted  by  way  of  clyfter.  From 
fhefe  experiments,  however,  be  concluded,  that  laurel-water  would 
kill  by  being  injefted  into  the  blood  : but  in  this  he  was  de- 
ceived ; for  two  rabbits  had  each  of  them  a large  tea-fpoonful 
injefted  into  the  jugular  vein,  without  any  inconvenience  either 
at  the  time  of  injeftion  or  afterwards.  It  proved  innocent  alfo 
when  applied  to  the  bare  nerves,  and  even  when  introduced  into 
their  medullary  fubftance. 

We  ought  now  to  give  fome  account  of  the  proper  antidotes 
for  each  kind  of  poifon  ; but  from  what  has  bee-n  related  con- 
cerning the  extreme  aftivity  of  fome  of  them,  it  is  evident  that 
in  many  cafes  there  can  be  but  very  little  hope.  People  are 
mod  apt  to  be  bit  by  ferpenls  in  the  legs  or  hands  ; and  as  the 
poifon,  from  the  Abb6  Fontana’s  experiments,  appears  to  aft 
only  in  conftquence  of  being  abforbed  into  the  blood,  .it  is 
plain  that  to  prevent  this  abforption  is  the  chief  indication 
of  cure.  For  this  purpofe,  the  Abbe  Fontana  propofes  the  ufe 
of  a ligature.  This,  if  properly  applied  between  the  wounded 
part  and  the  heart,  mull  certainly  prevent  the  bad  effefts  of 
the  poifon  : but  then  it  tends  to  produce  a difeafe  almoft  equally 
fatal } namely,  a gangrene  of  the  part ; and  our  author  gives 
inftances  of  animals  being  thus  deftroyed  after  the  effefts  of  the 
poifon  were  perverted  ; for  which  reafon  he  prefers  amputation. 
But  the  good  effedls  of  either  of  thefe  methods,  it  is  evident, 
muft  depend  greatly  on  the  nature  of  the  part  wounded,  and 
the  time  when  the  ligature  is  applied  or  the  amputation  per- 
formed. If  the  teeth  of  the  ferpent,  or  the  poifoned  arrow, 
happen  to  ftrike  a large  vein,  the  only  pofiibility  of  efcaping 
inftant  death  is  to  comprefs  the  trunk  of  the  yein  above  the 
wounded  place,  and  to  enlarge  the  wound,  that  the  blood  may 
flow  freely  and  in  large  quantity,  in  order  to  walh  away  the 
poifon,  and  difeharge  the  infefted  parts  of  the  blood  itfelf.  If 
this  is  neglefted,  and  the  perfon  falls  into  the  agonies  of  death, 
perhaps  ftrongly  ftimulating  medicines  given  in  large  dofe9,. 
and  continued  for  a length  of  time,  may  enable  nature  to  coan- 
teraft  the  virulence  of  the  poifon.  For  this  purpofe  volatile 
alkalis  feem  molt  proper,  as  ailing  fooneft  ; and  perhaps  a com- 
bination of  them  with  ether  might  be  advantageous,  as  by  the 
volatility  of  that  medicine  the  aftivity  of  the  alkali  probably 
would  be  increafed.  In  the  Philofophical  T 1 anfaftions,  we  have 
an  account  of  the  recovery  of  a dog  feemingly  by  means  of  the 
volatile  alkali,  when  probably  he  was  in  a dying  condition.  This 
dog  indeed  feems  to  have  had  a remarkable  ftrength  of  confti- 
tution.  The  poor  creature  had  firft  got  two  ounces  of  the 
juice  of  nigbtftiade,  which  he  bore  without  any  inconvenience. 
An  equal  quantity  of  the  juice  of  hemlock  was  then  given  him 
without  effect.  He  then  got  a large  dofe  of  the  root  of  wolfs- 
bane with  the  fame  fuccefs.  Two  drachms  of  white  hellebore 
root  were  next  given.  Thefe  caufed  violent  vomitings  and 
purgings,  but  ftill  he  outlived  the  operation.  He  was  then 
made  to  fwallow  five  roots  of  the  colehicum,  or  meadow-faf- 
fron,  dug  frefh  out  of  the  earth.  The  effeft  of  thefe  was  fimilar 
to  that  of  the  white  hellebore,  but  ftill  he  did  not  die.  Laftly, 
he  got  two  drachms  of  opium  ; and  he  even  outlived  this  dofe. 
He  was  firft  caft  into  a deep  fieep  by  it  ; but  foou  awaked,  and 
wa3  feized  with  violent  vomitings  and  purgings,  which  carried 
off  the  etfeft  of  the  opium.  Seeing  then  that  the  animal  had 
refilled  the  mod  violent  poifons,  it  was  refolved  to  try  the  effefts 
of  the  bite  of  a viper  ; and  he  was  accordingly  bit  three  or  four 
times  on  the  belly  a little  belo\v  the  navel  by  one  enraged.  The 
immediate  confequence  of  this  was  an  incipient  gangrene  in  the 
parts  adjoining  to  the  wound,  as  appeared  by  the  riling  of  lit- 
tle black  bladders  filled  with  a fanious  matter,,  and  a livid  co* 
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lour  which  propagated  itfclf  all  around.  The  motion  of  the  heart 
became  very  faint  and  irregular,  and  the  animal  lay  without 
Itrength  or  fenfation,  as  if  he  had  been  feized  with  a lethargy  or 
apoplexy.  In  this  condition  his  wound  was  cupped  and  fcarified, 
and  Venice  treacle  (a  famous  antidote)  applied  to  it.  In  two 
hours  after  this  all  the  fymptoms  were  increafed,  and  he  feemed 
to  be  nearly  dead;  upon  which  half  a drachm  of  volatile  fait 
of  hartfliotn  mixed  with  a little  broth  was  poured  down  his 
throat;  and  the  conftqucnce  was,  that  in  a flrort  time  he  was 
able  to  Hand  on  his  feet  and  walk.  Another  dofe  entirely  dif- 
pelled  his  lethargy,  and  the  heart  began  to  recover  its  ftrength. 
However,  he  continued  very  weak  ; and  though  he  ate  no  fo- 
lid  meat  for  three  days,  yet  at  the  end  of  that  time  his  ftrength 
was  evidently  iucreafed.  The  fir  ft  day  he  drank  water  plenti- 
fully and  greedily,  and  on  the  fecond  day  he  drank  fome  broth. 
On  the  third  day  he  began  to  eat  folid  meat,  and  feemed  out 
of  danger  ; only  fome  large  and  foul  ulcers  remained  on  that 
part  of  the  belly  which  was  bit,  and  before  thefe  were  healed 
he  was  killed  by  another  dog. 

From  comparing  this  with  fome  other  obfervations,  indeed, 
it  would  feem  that  volatile  alkali  is  the  beft  antidote  againft  all 
poifons  which  fuddenly  kill  by  a mixture  with  the  blood,  and 
ev*en  of  fome  others.  Indeed,  its  effeds  in  cuiing  the  bite  of 
fnakes  feems  to  be  put  beyond  all  doubt,  by  a paper  in  the 
2d  volume  of  the  Afiatic  Refearches,  p.  323.  “ From  the 
effed  of  a ligature'  applied  between  the  bitten  part  and  the 
heart  (fays  Mr.  Williams,  the  author  of  the  paper),  it  is  evi- 
vident  that  the  poifon  diffufes  itfelf  over  the  body  by  the  re- 
turning venous  blood  ; deftroying  the  irritability,  and  render- 
ing the  fyftem  paralytic.  It 'is  therefore  probable,  that  the 
volatile  cauftic  alkali,  in  refitting  the  difeafe  of  the  poifon, 
does  not  ad  fo  much  as  a fpecific  in  deftroying  its  quality,  as  by 
coimterading  the  effed  on  the  fyftem,  by  ftimulating  the  fibres, 
and  preferving  that  irritability  which  it  tends  to  deftroy.” 

But  whatever  be  the  mode  of  its  operation,  the  medicine 
is  unqueftionably  powerful.  Mr.  Williams  ufed  either  the 
vqlgtile  cauftic  alkali,  or  eau-de-luce  ; the  former  of  which  he 
feems  to  have  preferred.  Of  it  he  gave  60  drops  as  a dofe  in 
water,  and  of  the  eau-de-luce  he  gave  40,  at  the  fame  time  ap- 
plying fome  of  the  medicine  to  the  part  bitten,  and  repeating 
the  dofe  as  he  found  occafion.  Of  feven  cafes,  fome  of  which 
were  apparently  very  defperate,  only  one  died,  and  that  appears 
to  have  been  occafioned  by  bad  treatment  after  the  cure. 
Many  of  the  patients  were  perfedly  recovered  in  feven  or  eight 
minutes,  and  none  of  them  required  more  than  two  hours:  On 
the  whole,  Mr.  Williams  fays  that  he  “ never  knew  an  inftance 
of  the  volatile  cauftic  alkali  failing  in  its  effed,  where  the  pa- 
tient has  been  able  to  fwallow  it.”  Dr.  Mead  afiTerts,  that  the 
alkali  counterads  the  deadly  effeds  of  laurel  water  ; we  have 
feen  its  effeds  in  curing  the  bite  of  a viper,  and  of  fnakes ; and 
from  Dr.  Wolfe’s  experiments  on  hydrophobous  patients,  it  may 
even  claim  fome  merit  there.  Still,  however,  there  is  another 
method  of  attempting  a cure  in  fuch  deplorable  cafes  ; and 
that  is,  by  injecting  into  the  veins  any  thing  which  will  not 
deftroy  life,  but  will  deftroy  the  effedls  of  the  poifon.  It  is  much 
to  be  regretted,  that  in  thofe  cruel  experiments  which  we  have 
already  related,  the  intention  feems  almoft  always  to  have  been 
to  kill  the  animal  at  all  events;  whereas,  it  ought  to  have  been 
to  preferve  him  alive,  and  to  afeertain  what  medicines  could 
be  fafely  injeded  into  the  blood,  and  what  could  not,  with  the 
effeds  which  followed  the  injedion  of  different  quantities,  none 
of  which  were  fufficient  to  deftroy  life.  But  in  the  way  they 
were  managed,  fcarcc  any  conclufion  can  be  drawn  from  them. 
Indeed  it  appears  that  little  good  is  to  be  expeded  from  this 
mode ; it  is  mere  fpeculation,  and  future  experiments  muft 
fhow  whether  it  ever  fhall  be  ufed  for  the  cure  of  poifons,  or 
for  any  other  purpofe* : its  being  now  totally  laid  afidc,  feems 


to  militate  ftrongly  againft  the  efficacy  of  it : betides,  the  ex- 
treme cruelty  of  the  operation  will  ever  be  a llrong  bar  to  its 
general  introdudion.  See  Injection. 

There  ft  ill  remains  another  method  of  cure  in  defperate 
cafes,  when  there  is  a certainty  that  the  whole  mafs  of  blood 
is  infeded  ; and  that  is,  by  the  bold  attempt  of  changing  the 
whole  difeafed  fluid  for  the  blood  of  a found  animal.  .Experi- 
ments of  this  kind  have  alfo  been  tried  ; and  the  method  of 
making  them,  together  with  the  confequences  of  fuch  as  are 
recorded  in  the  Philofophical  Tranfadions,  wc  fhall  notice  un- 
der the  article  Transfusion. 

Dr.  Mead,  finding  that  many  pretenders  to  philbfophy  have 
called  the  goodnefs  of  the  Creator  in  queftion,  for  having  cre- 
ated fubftances  whofe  manifelt  and  obvious  qualities  are  noxious 
and  deftrudive,  remarks,  by  way  of  anfwer,  that  they  have 
alfo  falutary  virtues.  But,  befides  their  phyfical  effeds,  they 
are  likewife  food  for  animals  which  afford  us  good  nourifhment, 
goats  and  quails  being  fattened  by  hellebore,  llarlings  by  hem- 
lock, and  hogs  innocently  eating  henbane : belides,  fome 
of  thofe  vegetables  which  were  formerly  thought  poifonoua 
are  now  ufed  in  medicine,  and  future  difeoveries  may  probably 
increafe  the  number.  The  poifon  of  many  vegetables  is  their 
only  defence  againft  the  ravages  of  animals  ; and  by  means  of 
them  we  arc  often  enabled  to  defend  ufeful  plants  from  the 
deftroying  infed  ; fuch  as  by  fprinkling  them  with  effential  oil 
of  turpentine  ; and  by  means  of  fome  fubftances  poifonous  to 
them,  we  are  enabled  to  deftroy  thofe  infeds  which  inftft  the 
human  body,  and  the  bodies  of  domeftic  animals.  See. — As  for 
poifonous  minerals,  arfenic  for  example.  Dr.  Mead  obferves, 
that  it  is  not  a perfed  mineral,  but  only  an  adive  fubftance, 
made  ufe  of  by  nature  in  preparing  feveral  metals  in  the  earth, 
which  are  of  great  fervice  to  mankind;  and,  after  confirming 
this  by  feveral  inftances,  he  concludes  by  faying,  the  cafe  will 
be  found  much  the  fame  in  all  natural  produdions  of  this  kind. 
As  for  poifonous  animals,  &c.  their  noxious  qualities  may  ea- 
fily  be  accounted  for,  by  refleding  that  it  is  their  only  mode 
of  felf-defence.  See  Aranea  and  Serpent. 

Poifon  of  Copper.  This  metal,  though  when  in  an  undif- 
folved  ftate  it  produces  no  fenfible  effeds,  becomes  exceedingly 
adive  when  diffolved ; and  fuch  is  the  facility  with  which  tire 
folution  is  effeded,  that  it  becomes  a matter  of  fome  confe- 
quence  to  prevent  the  metal  from  being  taken  into  the  human 
body  even  in  its  proper  form.  It  doth  not,  however,  appear 
that  the  poifon  of  copper  is  equally  pernicious  with  thofe  of 
arfenic  or  lead ; much  lefs  with  fome  others  treated  of  in  the 
laft  article.  The  reafon  of  this  is,  that  it  excites  vomiting  fo 
fpeedily  as  to  be  expelled,  even  though  taken  in  confiderablc 
quantity,  before,  it  has  time  to  corrode  the  ftomach.  Blue 
vitriol,  which  is  a folution  of  copper  in  the  vitriolic  acid,  has 
been  ufed  as  a medicine  in  fome  difeafes  with  great  fuccefs. 
Verdigrife  alfo,  which  is  another  very  adive  preparation  of 
the  metal,  has  been  by  fome  phyficians  preferibed  as  an  emetic, 
efpecially  in  cafes  where  other  poifons  had  been  fwallowed,  in 
order  to  procure  the  moll  fpeedy  evacuation  of  them  by  vomit. 
Where  copper  is  not  ufed  with  this  view,  it  has  been  employed 
as  a tonic  and  antifpafmodic,  with  which  it  has  been  admitted 
into  the  Edinburgh  Difpenfatory  under  the  title  of  Cuprum 
Ammoniacak.  The  effeds  of  the  metal,  however,  when  taken 
in  a pretty  large  quantity,  and  in  a diffolved  ftate,  or  when  the 
ftomach  abounds  with  acid  juices  fufficient  to  diffolve  it,  are 
very  difagrecable  and  even  dangerous ; as  it  occafions  violent 
vomitings,  pains  in  the  llonrach,  faintings,  and  fometimes  con- 
vullions  and  death.  The  only  cure  for  thefe  fynrptoms  is  to 
expel  the  poifon  by  vomiting  as  foon  as  poffible,  and  to  obtund 
its  acrimony;  for  which  purpofe  drinking  warm  milk  will 
probably  be  found  the  moft  efficacious  remedy.  In  order  to 
prevent  the  entrance  of  the  poifon  into  the  body,  no  copper 
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vcflels  fhould  be  ufed  in  preparing  food  but  fuch  as  are  either 
well  tinned  or  kept  exceedingly  clean.  The  pratlice  of  giving 
a fine  blue  or  green  colour  to  pickles,  by  preparing  them  in 
copper  velfels,  ought  not  to  be  tolerated  ; for  Dr.  Falconer,  in 
a treatife  on  this  fubjedl,  allures  11s,  that  tliefe  are  fo.netimes 
fo  ftrongly  impregnated  by  this  method  of  preparing  them,  that 

a fmail  quantity  of  them  will  produce  naufea. Mortars  of 

brafs  or  bell-metal  ought  for  the  fame  reafon  to  be  avoided,  as 
by  this  means  a confiderable  quantity  of  the  pernicious  metal 
may  be  mixed  with  our  food,  or  with  medicines.  In  other 
cafes,  an  equal  caution  ought  to  be  ufed.  The  cullpm  of  keep- 
ing pins  in  the  mouth,  of  giving  copper  halfpence  to  children 
to  play  with,  &c.  ought  to  be  avoided  ; as  thus  a quantity  of 
the  metal  may  be  infenfibly  taken  into  the  body,  after  which 
its  etfefls  muft  be  uncertain- It  is  proper  to  obferve,  how- 

ever, that  copper  is  much  more  eafily  diflolved  when  cold  than 
when  hot ; and  therefore  the  greateft  care  fhould  be  taken  ne- 
ver to  let  any  thing  defigned  for  food,  even  common  water,  re- 
main long  in  copper  veifels  when  cold  ; for  it  is  obferved,  that 
though  the  confe&ioners  can  fafely  prepare  the  moll  acid  fyrups 
in  clean  copper  veflels  without  their  receiving  any  detriment 
•whilft  hot,  yet  if  the  fame  fyrups  arc  allowed  to  remain  in  the 
veflels  till  quite  cold,  they  become  impregnated  with  the  per- 
nicious qualities  of  the  metal. 

Poison  of  Lead.  This  metal,  when  taken  flowly  into  the 
ftomach  with  our  food,  is  capable  of  producing  the  difeafe 
ufually  called  Devonjhire  colic,  which,  after  a length  of  time, 
is  fucceeded  by  palfy.  Dr.  Houllton,  in  his  Eflay  on  Poi- 
fons,  has  given  a remarkable  inltance  of  a whole  family,  who, 
having  fuccefiively  fallen  a prey  to  paralytic  diforders,  after 
a feries  of  years,  the  caufe  was  difeovered  to  be  their  having 
ufed  the  water  of  a leaden  pump,  which  had  been  gradually 
diflblved,  and  thus  rendered  the  water  poifonous.  For  the 
treatment  of  colic  and  palfv,  fee  Medicine.  Calomel  admi- 
niftered  in  fmail  dofes,  till  ptyalifm  is  produced,  is  the  moll 
effectual  way  of  refloring  fcnfibility  to  the  nerves,  when  loll 
from  this  caufe. 

PoisoN-T/re.  See  Rhus. 

PoisoN-Tra?  of  Java,  called  in  the  Malayan  language  bohun 
upas,  is  a tree  which  has  often  been  deferibed  by  naturalifts ; 
but  its -exiftence  has  been  very  generally  doubted,  and  the  de- 
feriptions  given  of  it,  containing  much  of  the  marvellous,  have 
been  often  treated  as  idle  fictions.  N.  P.  Foerfch,  however,  in 
an  account  of  it  written  in  Dutch,  afierts  that  it  does  exill; 
and  tells  us,  that  he  once  doubted  it  as  much  as  any  perfon  ; 
but,  determined  not  to  trufl:  general  opinions,  he  made  the 
moft  particular  inquiries  poflible  ; the  refult  of  which  was,  that 
he  found  that  it  is  fituated  in  the  ifland  of  Java,  about  27  leagues 
from  Batavia,  14  from  Soura  Charta,  the  emperor’s  feat,  and 
about  19  from  Tinkjoe,  the  relidence  of  the  fultan  of  Java. 
It  is  furrounded  on  all  tides  by  hills  and  mountains,  and  the 
adjacent  country  for  1 2 miles  round  the  tree  is  totally  barren. 
Our  author  fays  he  has  gone  all  round  the  fpot  at  about  1 8 miles 
from  the  centre,  and  on  all  fidcs  he  found  the  country  equally 
dreary  ; which  he  aferibes  to  its  noxious  effluvia.  The  poifon 
procured  from  it  is  a gum,  ifluing  from  between  the  bark  and 
the  tree  ; and  it  is  brought  by  malefadlors  who  have  been  con- 
demned  to  death,  but  who  arc  allowed  by  this  alternative  to 
have  a chance  for  their  life.  An  old  eccleiiaftic,  our  author 
informs  us,  dwelt  on  the  outfidc  of  the  furrounding  hills, 
whofe  bufinefs  it  was  to  prepare  the  ciiminals  for  their  fate, 
if  death  fhould  be  the  confequence  of  their  expedition.  And 
indeed  fo  fatal  is  its  effluvia,  that  he  acknowledged  that  fcarcely 
two  out  of  20  returned,  from  above  700  whom  ne  had  difmiffed. 

Mr.  F >cr(ch  further  tells  us,  that  he  had  feen  feveral  of  the 
criminals  who  had  returned,  and  who  told  him,  that  the  tree 
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flands  on  the  borders  of  a rivulet,  is  of  a middling  fize,  and 
that  five  or  fix  young  ones  of  the  fame  kind  fland  elofe  to  it. 
They  could  not,  however,  fee  any  other  plant  or  flirub  near  it ; 
and  the  ground  was  of  browrtifli  fand,  full  of  ftones  and  dead 
bodies,  and  difficult  to  pafs.  The  Malayans  chink  this  trad 
was  thus  rendered  noxious  and  uninhabitable  by  the  judgement  .. 
of  God,  at  Mahomet’s  defire,  on  account  of  the  fins  of  the  in- 
habitants. No  animal  whatever  is  ever  feen  there  ; and  fuch  as 
get  there  by  any  means  never  return,  but  have  been  brought  out 
dead  by  fuch  of  the  criminals  as  have  thcmfelves  efcaped  death. 

Our  author  relates  a circumltance  which  happened  in  the 
year  1775,  to  about  400  families  (1600  fouls),  who  refufed  to 
pay  fome  duty  to  the  emperor,  and  who  were  in  confequence 
declared  rebels  and  banifhed  : they  petitioned  for  leave  to  fettle 
in  the  uncultivated  parts  round  Upas  : the  confequence  of 
which  was,  that  in  lefs  than  two  months  their  number  was  re- 
duced to  about  300  fouls,  who  begged  to  be  reconciled  to  the 
emperor,  and  were  again  received  under  his  proteftion.  Many 
of  thefe  furvivors  Mr.  Foerfch  law,  and  they  had  juft  the  ap- 
pearance of  perfons  tainted  with  an  infettious  diforder. 

With  the  juice  of  this  tree,  arrows,  lances  and  other  offen- 
five  weapons  are  poifoned.  With  lances  thus  poifoned,  Mr. 
Foerfch  obferves,  that  he  faw  13  of  the  emperor’s  concubines 
executed  for  infidelity  to  his  bed  in  February  1776.  They 
were  lanced  in  the  middle  of  their  breads;  in  five  minutes  after 
which  they  were  feized  with  a tremor  and  fubfultus  tendinum , 
and  in  15  minutes  they  were  dead.  Their  bodies  were  full 
of  livid  Ipots,  like  thole  of  petechias,  their  faces  fwelled,  co- 
lour blue,  and  eyes  yellow,  &c.  Soon  after  he  faw  feven  Ma- 
layans executed  in  the  fame  way,  and  faw  the  fame  effedls  fol- 
low ; on  which  he  relblved  to  try  it  on  other  animals,  and  found 
the  operation  fimilar  on  three  puppies,  a cat,  and  a fowl,  none 
of  which  furvived  more  than  13  minutes.  He  alfo  tried  its 
effedls  internally  on  a dog  feven  months  old  ; the  animal  became 
deliriouB,  was  feized  with  convulfions,  and  died  in  half  an  hour. 
From  all  which  our  author  concludes,  that  it  is  the  moft  vio- 
lent of  all  vegetable  poifons,  and  that  it  contributes  greatly  to 
the  unhealthinefs  of  the  ifland  in  v/hich  it  grows.  By  mean3 
of  it  many  cruel  and  treacherous  murders  are  perpetrated.  He 
adds,  that  there  exifts  a fort  of  eajoe-npas  on  the  coaft  of 
Maeaflar,  the  poifon  of  which,  though  not  near  fo  violent  or 
malignant,  operates  nearly  in  the  fame  manner. 

To  this  account  our  readers  will  give  fuch  a degree  of  credit 
as  they  think  is  due  ; it  is  our  bufinefs  however  to  add,  that  it 
has  been  controverted  in  all  its  parts  in  a memoir  of  Lambert 
Nolft,  M.  D.  fellow  of  the  Batavian  Experimental  Society  at 
Rotterdam,  (fee  Gentleman’s  Mag.  May  1794,  p.  433.)  This 
memoir  was  procured  from  John  Matthew  a l\hyn,  who  had 
been  23  years,  from  1763  to  1786,  refident  in  the  ifland,  and 
therefore  had  every  opportunity  of  informing  himfelf  on  the 
fpot.  In  this  memoir  we  are  told,  that  Foerfch’s  account  of 
the  tree  is  extremely  fufpicious,  from  a variety  of circumftances  : 

1.  Though  he  had  letters  of  introduction,  he  went  to  no  confi- 
derable huufe,  and  afterwards  privately  withdrew  among  the 
Eng'ifh.  2.  When  the  emperor  was  alked  refpedling  Foerfch, 
and  the  fafts  he  relates,  he  anlwered,  that  he  had  never  heard 
either  of  him  or  of  the  tree.  3.  The  diitances  given  to  mark 
the  fitualion  of  the  tiee  are  not  accurate.  4.  The  execution  of 
criminals  is  different  from  what  he  reprefents.  3.  The  circum- 
ftance  of  feveral  criminals  returning  when  Foerfch  was  there 
has  a fufpicious  appearance.  6.  There  exifts  no  fuch  tradition, 
as  that  the  tree  was  plated  there  by  Mahomet.  7.  There  were 
no  fuch  diflurbances  in  1775  as  Foerfth  reprefents,  the  trad  to 
.which  he  alludes  having  lubmitted  to  the  Dutch  Kaft  India 
Company  as  early  as  1756.  8.  The  ifland  is  not  w healthy, 

Foerfch  allcrts ; nor  are  violent  or  premature  deaths  frequ  nt, 
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9.  The  Javanefe  are  a curious  and  intelligent  people,  and  of 
courle  could  not  be  fo  ignorant  of  this  tree  if  it  had  any  exig- 
ence. 10.  The  aftertions  ahd  pretended  fafts  of  E'oerkh  have 
no  collateral  evidence;  and  every  thing  which  we  gather  from 
the  accounts  of  others,  or  from  the  hiltory  of  the  j ■ ople,  inva- 
lidates them.  For  thefe  and  other  feafons,  Dr.  Noltl  con- 
cludes, that  very  little  credit  is  due  to  the  representations  of 
Foerkh,  and  that  the  ifland  of  Java  produces  nofuch  tree,  which, 
if  it  really  grew  there,  would  be  the(moft  remarkable  of  all  trees. 

POLA,  in  ichthyology,  is  the  name  of  a flat  filh,  refembling 
the  foal,  but  fomewhat  lhorter  and  fmaller.  It  is  called  cyvo- 
gloffus  and  l ngu  a tula.  It  abounds  in  the  Mediterranean,  and 
is  fold  both  in  Rome  and  in  Venice  for  the  table. 

POLACRE,  a fh ip  with  three  mads,  ufually  navigated  in 
the  Levant  and  other  parts  of  the  Mediterranean.  Thele  vefiels 
are  generally  furnifhed  with  fquare  fails  upon  the  main-mad,  and 
lateen  fails  upon  the  fore-mall  and  mizen-maft.  Some  of  them, 
however,  carry  fquare  fails  upon  all  the  three  malts,  particular- 
ly thofe  of  Provence  in  France.  Each  of  their  malls  is  common- 
ly formed  of  one  piece,  fo  that  they  have  neither  top-mall  nor 
top-gailant-maft ; neither  have  they  any  borfes  to  their  yards,  be- 
caufe  the  men  (land  upon  the  top-fail-yard  to  loofe  or  furl  the  top- 
gallant-fail-, and  on  the  lower -yard  to  reef,  to  loofe,  or  furl,  the 
top-fail,  whole  yard  is  lowered  fulHciently  down  for  that  purpofe. 

POL  AEDRASTYLA,  in  natural  hi  (lory,  is  the  name  of  a 
genus  of  cryftals,  derived  from  the  Greek  -moXvg  many, 
fdes,  the  primitive  particle  a not,  and  raAoj  a column ; and 
means  a crvlta]  with  many  planes,  and  without  a column. 

The  bodies  of  this  genus  are  cryftals  of  two  oilangular  py- 
ramids, with  the  bales  joined,  the  whole  body  confuting  of  16 
planes.  Of  this  genus  there  are  only  two  fpecies  known  : 1. 
A brown  kind  with  Ihort  pyramids,  found  in  great  plenty  in 
Virginia  on  the  fides  of  hills;  and,  2.  A colourlefs  one,  with 
longer  pyramids.  This  has  yet  been  found  only  in  one  place, 
which  the  great  mine  at  GoiTalaer,  in  Saxony. 

POLAND,  a confiderable  country  of  Europe,  bounded  on  the 
north  by  Pruftia.  Courland,  and  Ruftia,  on  the  eall  by  Ruftia, 
on  the  fouth  by  Elungary  and  Moldavia,  and  on  the  weft  by  Sile-  \ 
lia,  Pomerania,  and  Moravia ; about  800  miles  in  length,  and 
0o  in  breath.  Poland  in  its  utmoft  latitude  included  thirteen 
provinces,  cr  countries  ; 1.  Great  Poland,  or  Wielkopollka 

Prowincya,  called  alio  Lower  Poland,  which  included  the  pala- 
tinates of  Pofen,  or  Pofnania,  Kalifti,  Siradia,  Lenczicz,  and 
Rawa  ; 2.  Cujavia,  including  the  palatinates  of  Rrfellue  and 
Wladiftaw;  3.  Mafovia,  containing  the  palatinates  of  Czerfk, 
and  Ploczko  ; 4.  Polifh  Pruftia,  including  Ponoerelia,  the  palati- 
nate of  Culm,  the  government  of  Marienberg  and  Ermeland  ; 

5.  Little  Poland,  containing  the  palatinates  of  Cracow,  Sando- 
mir,  and  Lublin  ; 6.  Podlachia,  or  the  palatinate  of  Bielfk  ; 

7.  Little  Ruftia,  or  Red  Ruftia,  including  the  palatinates  of 
C'helm,  Belz,  and  Lemberg;  8.  Podolia,  in  which  are  included 
the  palatinates  of  Podolia  and  Braclaw  ; 9.  Pdlatinate  of  Kiov; 
10.  Volhynia.  Befides  thefe,  Lithuania  has  been  confidered  a 
part  of  Poland ; as  likewife  v amogitia  and  Courland.  Of 
thefe,  Great  Poland,  Polifh  Piuftia  and  part  of  Lithuania  have 
been  feized  by  Pruftia.  Little  Poland  and  Red  Ruftia  were  an- 
nexed to  Auftria  : while  the  remainder  and  greater  part  of  Li- 
thuania Courland,  Polefia,  Podolia,  palatinate  of  Kiov  and 
Volhynia,  were  feized  by  Ruftia;  fo  that,  in  the  year  1793,  only 
Samogitia,  Mafovia,  and  Podlachia,  were  left  to  conltitute  the 
kingdom  of  Poland.  The  air  is  fomething  cold,  but  falubrious  : 
and  the  country  is,  for  the  moft  part,  level,  and  has  but  few 
bills.  On  the'Krapack  mountains,  which  feparate  Poland  from 
Elungary,  the  air  is  very  cold  ; for  it  Inows  there  frequently  in 
the  midft  of  tuinmer,  and  in  fome  parts  of  them  the  (now 
never  melts.  The  foil  of  this  country  is  exceedingly  fertile, 


and  yields  plenty  of  grain,  of  which  there  cannot  be  a greater 
proof  than  that  near  4C00  vetlels  and  floats,  moll  of  which  are 
laden  with  corn,  annually  pals  down  the  Viftula  to  Dantzick. 
In  Podolia,  Volhynia,  the  Ukraine,  and  the  province  of  Ruftia 
corn  grows  in  vat!  plenty,  and  with  little  culture  or  manure’ 
In  Great  and  Little  Poland,  agriculture  requires  more  attention 
and  labour;  but  the  harvefts  make  ample  amends  for  the  pain3 
01  the  induthious  peatant.  1 he  toil  of  Lithuania  is  as  fruitful 
as  that  of  Podolia  ; and  Samogitia  produces  abundance  of 
grain  befides  hemp  and  flax.  Polifh  Pruftia  is  alfo  a very  fer- 
tile country  : here  are  likewife  excellent  paftures.  The  follow- 
ing is  a remarkable  inftance  of  the  fertility  of  the  foil,  and  the 
plenty  of  all  kinds  of  provifions  in  this  country;  namely, 
that  from  the  year  1701  to  17  18,  „ during  which  time  there 
were  leveral  armies  in  Poland,  there  was  not  the  lead 
Scarcity  of  bread.  Peat,  oker  of  all  kinds,  chalk,  helemnites, 
agate,  chalcedony,  cornelians,  onyxes,  opals,  jafper,  fine 
rock  cryftal,  amethyfls,  granite,  top'azes,  fapphires,  and  even 
rubies  and  diamonds  are  found  in  Poland.  This  country  like- 
wite  affords  marienglas,  or  mu'eovy  glafs,  talc,  alum,  falt- 
petre,  amber,  pit-coal,  and  an  inexhauftible  quantity  of  fait, 
which  is  hewn  out  of  the  rock  in  large  blocks,  and  fait  fprings  ’ 
alfo  fpar,  quick-filver,  lapis  calaminaris,  iron,  lead,  a fmall 
quantity  of  tin,  gold  and  Giver ; but  there  are  no  mines  of  the 
two  lall  metals  wrought  in  Poland.  The  Polifti  manna  is  pro- 
duced" by  an  herb  that  grows  in  the  meadows  and  fenny  grounds  ; 
and  it  is  gathered,  in  great  quantities,  from  the  twentieth  of 
June  to  the  end  of  July.  The  Polifti  kermes-berries  are  always 
gathered  in  May,  before  they  are  quite  ripe  ; for  in  the  month 
of  July  they  fwarm  with  infers,  which  leave  a kind  of  protube- 
rance behind  them  ; fo  that  the  berries  are  rendered  unfit  either 
for  dyeing  or  medicine.  Here  are  feveral  woods  of  oak,  beech, 
pine,  and  fir-trees  : Poland  alfo  yields  abundance  of  honey  and 
wax.  Plorned  cattle  are  bred  in  this  country  in  fuch  numbers, 
that  8o,oco  or  90,000  oxen  are  driven  every  year  out  of  Po- 
land. The  Polith  horfes  are  very  ftrong,  fwift,  and  beautiful. 
Of  thefe  there  are  great  numbers  in  this  country,  and  likewife 
of  wild  beatts:  as  the  elk,  called  in  the  Polifh  language,  los, 
or  a wild  ram  with  one  horn  ; the  bifon,  called  zubr  by  the 
Poles  ; the  hyena,  in  the  Polifh  language  called  rofomak  ; the 
fuhak,  which  refembles  a wild  goat  ; and  laftly,  the  aurracks 
are  very  common  in  Poland.  The  Poles,  when  confidered  as 
members  of  the  community,  are  either  nobles,  citizens  (in 
which  clafs,  merchants,  artitts,  and  mechanics  are  included)  or 
pealants,  who  are  moftly  vafials  to  the  nobles.  The  Polith 
towns  are  for  the  moft  part  built  with  wood  ; and  the  villages 
confift  of  mean  cottages,  or  huts.  The  nobles  of  Poland  have, 
from  time  immemorial,  refided  in  the  country.  Every  noble- 
man lives  in  his  own  village,  feat,  or  caftle  ; manages  his  eftate 
by  his  vafials,  or  hired  fervants  ; and  maintains  himfelf  and 
whole  family  by  agriculture,  breeding  of  bees,  grazing,  and 
hunting.  Some  of  the  nobility  alfo  fpend  part  of  their  time  in 
the  cities  or  towns.  A nobleman  in  the  Polifh  language  is 
called  Szlakcic,  and  the  dignity  is  termed  Shlakelftwo.  There 
are  among  the  Polifh  nobility  certain  gentes,  or  tribes,  and  thefe 
again  are  divided  into  diftintt  families  : this  diftinilion,  how- 
ever, is  not  owing  to  the  different  places  or  provinces  where 
they  live,  but  they  are  ranked  according  to  the  names  and  arms 
they  bear.  Though  Poland  has  its  princes,  counts,  and  barons, 
yet  the  whole  noblefte  are  naturally  on  a level,  excepting  the 
difference  arifing  Irom  the  polls  tonic  of  them  enjoy : hence  all 
thofe  who  are  ot  noble  birth  call  one  another  brothers.  How- 
ever, noblcn  en  whole  circumftances  are  low,  fubmit  to  enter 
into  the  fervice  of  the  richer  tort,  efpecially  if  the  latter  are  in 
any  eminent  polls,  either  for  a comfoitable  lubfiftence,  or  to 
learn  politenels  and  addrels,  and,  perhaps,  to  raile  their  fortunes  •, 
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and  this  is  accounted  no  difgrace.  The  Polifti  nobility  enjoy  a 
r,eat  many  confiderable  privileges  ; and,  indeed,  the  fo  much 
boatied  olifli  liberty  is  properly  limited  to  the  nobles  only  : 
for  they  have  the  power  of  life  and  death  over  their  vaflkls,  who 
on  that  account  groan  under  an  oppretRve  vatfalage,  or  rather 
flavery.  Every  nobleman  is  abfolute  lord  of  his  eftates  ; lo 
that  the  king  can  require  no  fuhfidy  from  him,  nor  is  he  obliged 
to  maintain,  or  find  quarter  for  any  toldiers.  If  a foreigner  dies 
on  a nobleman’s  eftate  in  Poland,  without  leaving  any  heirs, 
his  effects  fall  to  the  lord  of  the  manor,  as  an  efcheat ; but  on 
the  demife  of  a nobleman  without  heirs,  his  eftate  does  not  ef- 
cheat to  the  king,  whilft  there  are  any  perfons  living  who  are 
related,  in  the  eighth  degree,  to  the  deceafed  ; and  if  a noble- 
man dies  without  heirs,  or  any  fuch  relations,  the  king  cannot 
appropriate  his  eflatc  to  himfelf,  but  is  obliged  to  beftow  it  on 
fome  other  nobleman  of  merit.  The  houte  of  a nobleman  is  a 
fecure  alylum  for  perfons  who  have  committed  any  crime; 
for  none  muft  prefume  to  take  them  from  thence  by  force. 
The  judges  in  the  town  dare  not  caufe  a nobleman’s  vaflal  to 
be  arrelied,  or  his  effects  to  be  feized.  Noblemen  and  their 
vallals  pay  no  toll,  or  duty,  for  the  cattle,  corn.  See.  which 
they  fend  out  of  the  kingdom  for  l'ale  : they  have  alio  the  li- 
berty of  working  any  mines  or  fr.lt  works  on  their  own  eftates. 
No  inagiftrate,  nor  even  the  king  himfelf,  can  caufe  a noble- 
man to  be  arrelied,  without  fignifying  the  crime  he  is  guilty  of, 
and  a previous  citation  ; unlel’s  he  be  a robber,  and  have  been 
three  times  impeached  by  his  affociates : or  be  furprifed  in  any 
other  crime,  ipfo  fafio  ; or  laftly,  when  he  cannot,  or  will  not, 
put  in  bail.  A nobleman  is  fubjedt  to  none  but  the  king  ; 
however,  he  is  not  obliged  to  appear  before  his  majefly  out  of 
the  kingdom,  when  cited  on  any  caufe,  unlefs  it  relate  to  the 
royal  treafury,  but  mull  be  judged  in  Poland.  A 11  eccletiallical 
dignities,  and  civil  polls,  in  this  kingdom,  are  to  be  held  only 
by  the  nobility.  None  but  noblemen  are  qualified  to  be  pro- 
prietors of  eftates,  except  the  burghers  of  the  cities  of  Thorn, 
Cracow,  Wilna,  Lemberg,  and  Lublin,  who  have  the  privilege 
of  purchafing  lands.  Any  nobleman  may  purchafe  a houfe,  and 
live  in  a city,  or  town  : but  he  mull  then  fubmit  to  ferve  mu- 
nicipal offices;  and,  if  he  is  concerned  in  trade,  or  commerce, 
he  forfeits  the  privileges  of  a noble  Pole.  Every  nobleman  has 
a vote  in  the  election  of  a king;  and  is  even  qualified  to  wear 
the  crown,  if  he  be  raifed  to  it  by  the  free  choice  of  the  reft  of 
the  nobility.  The  Polifti  nobility  has  alfo  fome  exclufive  ad- 
vantages in  purchafing  fait : thele,  and  other  important  privi- 
leges, the  nobles  of  Poland  enjoy,  partly  by  the  indulgence  of 
their  kings,  and  partly  by  ancient  cuftorn  or  prefeription.  A 
perfon  delcended  from  noble  anceftors  is  much  more  honoured 
than  one  newly  ennobled.  All  civil  caufes  relating  to  the  no- 
bility are  tried  in  the  provincial  courts  of  judicature;  but  if  a 
nobleman  commence  a fuit  with  the  farmers  of  the  royal  de- 
mefnes,  a commitforial  court  is  appointed  to  terminate  the  dif- 
pute.  The  Polifti  burghers  alfo  enjoy  fome  valuable  privileges. 
The  Polifti  language  is  derived  from  the  old  Sclavonic  ; however, 
it  differs  extremely  from  all  the  other  languages  which  come 
from  the  fame  lource.  The  German  language  is  very  much  in 
vogue  in  Poland.  The  Latin  tongue  is  alio  commonly  fpoken 
in  Poland,  even  by  the  lower  clafs  of  people,  but  without  any 
legard  to  accent,  quantity,  or  purity  of  language.  There  arc 
no  manufactures  in  Poland;  but  all  the  commodities  of  the 
country  are  exported,  unwrought,  out  of  the  kingdom.  The 
Poles,  indeed,  export  grain  of  all  kinds,  flax,  hemp,  linfeed, 
hops,  honey,  wax,  tallow,  hides,  leather  (drelled  in  the  Ruffian 
manner),  pitch,  pot-aftr,  mafts,  deal-boards,  ffiip  and  houfe  tim- 
ber, horned  cattle,  horlcs,  and  other  home  commodities  ; but 
ihefe  are  greatly  over  balanced  by  the  imports,  namely,  wine 
(that  of  Hungary  alone  carrying  fome  millions  annually  out 


of  the  kingdom),  fpices,  cloths,  filk  fluffs,  fine  linen,  pearls, 
precious  ftones,  plate  copper,  brafs,  ftecl,  furs,  &c.  As  for  the 
religion  profeffed  in  this  country,  it  was  decreed  by  the  Cotifti- 
tution6  of  the  Pacification  Diet,  held  in  the  year  1736,  that  no 
perfon  ftiould  be  eleCted  king  of  Poland,  and  great  duke  of  Li- 
thuania, without  firft  making  a folenrn  profeffion  of  the  Roman 
Catholic  religion  ; and  that  the  queen  muft  either  have  been 
brought  up  in  that  communion,  or  publicly  declare  herfelf  a 
member  of  it : hence  it  appears  that  the  Roman  Catholic  is 
the  eftabliftied  religion.  The  diffidents,  i.  e.  the  Lutherans, 
Calvinifts,  and  Greeks,  by  the  treaties  concluded  with  the  an- 
cient confederations,  and  particularly  the  conllitution  of  the 
year  r 7 1 7 , are  promifed  fecurity  as  to  their  effects,  and  an 
equality  with  the  other  fubjeCts  as  to  their  perfons;  and,  for, 
this  end,  feveral  other  powers  interefted  themfelves  in  their  be- 
half. This  procured  them  many  fair  promiles ; which,  how- 
ever, were  not  fulfilled.  The  Jews  are  indulged  with  great 
privileges,  and  are  very  numerous  in  Poland  : hence  this 
country  is  ftyled  the  paradife  of  the  Jews.  It  is  luppofed 
that  there  are,  at  leaft,  two  millions  of  Jews  only  in  the  vil- 
lages ; and  here  it  muft  be  obferved  that  there  are,  at  leaft,  one, 
two,  or  three  Jewifh  families  in  every  village,  exclufive  of  the 
great  number  of  Jews  in  the  towns.  Their  annual  capitation, 
or  poll-tax,  amounts  to  220,000  Polifh  guilders  in  the  kingdom 
of  Poland,  and  120,000  in  Lithuania,  which  makes,  in  the 
whole,  the  fum  of  56,666  rix-dollars  ; and  this  over  and  above 
the  general  imports  and  taxes.  All  the  writers  who  have  treat- 
ed of  the  ancient  hiftory  of  Poland  are  of  opinion,  that  the 
prefent  inhabitants  were  not  the  original  potleflbrs  of  this 
country,  but  emigrated  hither  as  colonies  from  other  parts  ; it 
is  alfo  the  general  opinion,  that  they  came  from  Sarmatia,  and 
fettled  on  the  banks  of  the  Viftula.  Poland  was  formerly  an 
hereditary  kingdom  ; but  afterwards,  the  acceffion  of  a new 
king  to  the  government  was  always  preceded  by  a declaration 
of  the  nobility  : however,  the  kings  did  not  only  ftyle  themfelves 
fovereigns  of  Poland  by  the  confent  of  the  people,  but  alfo 
heirs  to  the  kingdom  and  its  dependencies,  by  right  of  fuccef- 
fion.  Sigilmund  Auguftus  was  the  laft  who  aftumed  this  title. 
After  his  deceale  it  was  enacted  by  a law,  That.no  king  fhould 
in  his  life-time  appoint  or  choole  a fucceflor  ; nor  convoke  a 
diet  for  the  election  ; nor,  laftly,  in  any  manner  intermeddle 
with  the  fucceffion  to  the  crown:  but  that,  on  the  deceafe  of 
a king,  the  choice  ftiould  perpetually  remain  free  and  open  to 
all  the  nobles  of  the  kingdom:  this  law  has,  accordingly,  been 
hitherto  obferved  : thus  Poland  became  an  elective  kingdom. 
The  plate  of  election  is  in  a common,  or  open  field,  near  the 
village  of  Wola,  not  far  from  Warfaw.  The  l'overeign  is 
elefted  by  the  fpiritual  and  temporal  councilors  of  ftate  ; by  the 
nobles,  who  fend  their  reprefentatives,  or  proxies,  though  every 
nobleman  may  attend  in  perfon  if  he  pieafes  ; by  the  cities  of 
Cracow,  Pofnan,  Vilna,  Lemberg,  and  Warfaw,  whole  choice 
always  coincides  with  that  of  the  nobility;  and  likewife  by 
Thorn,  Elbing,  and  Dantzic,  the  three  principal  cities  of  Polifti 
Prufiia  : none  but  Roman  Catholics  dare  appear  at  the  election. 
The  king  cleft  is  obliged,  either  perfonally,  or  by  his  amballa- 
dor  or  proxy,  to  (wear  to  the  obfervance  of  the  Pafta  Conventa, 
which  are  drawn  up  in  the  Polifti  language,  and.adminiftered 
by  the  ftates  : after  this  he  is  proclaimed  king,  and  crowned  in 
the  cathedral  of  Cracow,  by  the  archbilhop  of  Gnefna.  Po- 
land, in  conjunction  with  the  great  duchy,  which  is  annexed 
to  it,  conllitutes  a republic,  of  which,  indeed,  the  king  is  confi- 
dered  as  the  head  ; but  molt  of  the  power  is  lodged  in  the  fenate, 
or  council  of  ftate,  and  the  nobldle.  The  king  is  not  permit- 
ted to  enter  into  a war,  to  affemble  an  army,  to  conclude  a 
peace,  or  to  make  any  public  alliances  ; neither  is  he  inverted 
with  tVie  power  of  lending  envoys  on  important  occafions,  im- 
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poling  taxes,  contributions,  or  cuftoms,  or  of  coining  money, 
without  the  confent  of  the  dates  : he  is  to  make  no  laws,  deter- 
mine no  religious  difputes,  nor  to  alienate  any  of  the  royal  de- 
mefnes  ; nor,  laftly,  is  he  to  undertake,  and  carry  into  execution, 
any  matters  of  importance  that  concern  the  kingdom,  without 
the  confent  of  the  dates  duly  convened.  Among  his  royal 
preroga' ives,  the  chief  is,  that  the  king  has  the  difpofalof  the 
pods  of  honour,  and  the  royal  demefnes;  but  without  the  con 
fent  of  the  dates,  he  is  neither  to  diminilb,  or  increafe,  the  ho- 
norary pods,  nor  to  confer  above  one  office  on  one  perfon, 
nor  to  deprive  any  one  of  his  pod.  The  king  of  Poland  has 
little  or  no  property  in  what  is  called  the  royal  eftates,  bait  is 
obliged  to  bellow  them  on  private  perfons  ; and  the  conli- 
deration-money  does  not  come  into  the  king’s  coffers,  but  is  ap- 
plied to  the  fervice  of  the  republic.  The  other  royal  prero- 
gatives are  as  follows:  the  chief  care  of  the  public  welfare  is 
committed  to  the  king,  who  is  to  confult  with  the  dates  about 
every  thing.  The  Poliffi  fenate,  or  council  of  date,  confids  of 
144  members,  who  are  all  dyled  fenators  of  the  kingdom, 
counfellors  of  date,  and  have  the  title  of  excellency  : however, 
they  have  no  appointments  or  penfions  as  fenators-.  The 
fenate  confids  of  two  archbilbops,  fifteen  bilbops,  thirty- feven 
woiewodas,  or  palatines,  including  the  three  catlellans  and  the 
ftarofta  of  Samogitia,  who  rank  with  the  palatines.  The  office 
of  a woiewoda,  or  palatine,  is  to  march  at  the  head  of  the  no- 
bility of  his  woiewodzwo,  or  palatinate,  in  time  of  war.  Every 
palatine  is  a prince  by  his  office.  Eighty-two  catlellani,  or 
cadellans,  who  in  time  of  peace  are  only  fenators,  without  any 
jurilcli&ion;  but  in  time  of  war,  by  general  fummons,  they 
a£f  as  palatines,  whole  lieutenants  they  in  fome  meafure  are, 
and  march  at  the  head  of  the  nobility,  under  the  woiewodas. 
The  great  cadellans,  together  with  the  other  fpiritual  and  tem- 
poral fenators,  are  admitted  into  the  mod  fecret  councils,  from 
which  the  others  are  fometimes  excluded  : and,  ladly,  the  crown 
officers.  The  diets  are  ufually  held  on  two  accounts  ; namely, 
to  conlider  on  the  relolutions  of  the  fenate  relating  to  the  pub- 
lic welfare,  and  for  the  adminiftration  of  judice.  Nofuch  thing 
as  a danding  army,  kept  in  conftant  pay,  was  formerly  known 
in  this  country;  but  all  that  were  capable  of  bearing  arms  in 
the  nation  took  the  field  on  any  emergency.  In  the  year  1551, 
the  Lithuanians  fird  began,  for  the  fecurity  of  their  frontiers, 
to  keep  on  foot,  and  pay,  a certain  number  of  troops.  Their 
example  was  followed  by  the  Poles,  who  raifed  an  army  to  de- 
fend their  frontiers  from  the  ravages  of  their  roving,  lawlefs 
neighbours,  who  live  on  plunder.  The  fourth  part  of  the  pro- 
duce of  the  royal  table  lands,  as  they  are  called,  are  appropri- 
ated to  maintain  thefe  troops  ; hence  they  are  called  quartians, 
and  the  money  appointed  for  the  payment  of  them  is  depofited 
in  the  cadle  of  Rawa.  But  as  thefe  quartians  were  found  not 
to  be  fufficient  for  the'  defence  of  the  kingdom,  the  army  was 
augmented,  and  divided  into  cavalry  and  infantry  ; but  the  for- 
mer was  more  numerous  than  the  foot.  The  troops  are  now 
divided  into  the  crown  army,  and  that  of  Lithuania  ; but  fome 
of  the  troops  in  both  armies  are  clothed  and  exercifed  in  the 
Polifh,  and  others  in  the  German  manner.  Betides  this  hand- 
ing army,  which  receives  conftant  pay,  Poland,  on  any  prelling 
exigency,  is  provided  with  another,  which  can  be  fpeedily  got 
together,  and  is  of  no  charge  to  the  public.  For,  on  any  fud- 
den  and  imminent  danger,  the  whole  body  of  the  nobility  are 
fummoned  to  appear  in  the  field  on  horfeback  ; and  fuch  a ge- 
neral fummons  of  the  nobles  is,  in  the  Polifh  language,  called 
Pofpolite  Rufzenie.  This  is  concluded  upon  in  a diet,  after 
having  been  previoufly  propofed  in  the  provincial  meetings ; and 
is  done  by  royal  letters,  with  the  teals  of  the  kingdom  and  the 
great  duchy  of  Lithuania.  Thefe  being  fattened  to  poles  by  the 
fummoners,  are  carried  to  the  principal  noblemen,  ftnte- officers, 


and  perfons  of  rank,  in  every  palatinate,  and  read  in  the  mar- 
ket-places of  the  cities  and  towns.  When  this  has  been  three 
times  repeated,  the  nobility,  after  holding  their  affemblies  in 
their  palatinates  and  diftri&s,  appear  in  the  field  on  horfeback. 
The  univerfities  of  Poland  are  Cracow,  Wilna,  and  Pofen.  The 
proteftants  and  Greeks,  under  name  of  diffidents,  were  deprived 
of  many  of  their  privileges  by  the  Roman  catholics,  contrary 
to  the  treaty  of  Oliva  ; and  notwithftanding  the  remonftrances 
of  the  court  of  London,  Peterfburgh,  Berlin,  and  Copenhagen, 
a diet  affemblcd  in  the  year  1 766  did  not  feem  inclined  to  re- 
ftore  them,  or  repeal  fome  of  the  exceptionable  laws.  Such  was 
the  firuation  of  the  diffidents  at  the  elefition  of  Staniliaus,  in 
the  year  1764,  and  was  the  occafion  of  great  difturbances,  and 
almott  a civil  war,  and  alfo  cauled  the  introducing  troops 
of  Ruffia,  Pruffia,  and  Aullria.  The  partition  of  Poland  was 
firft  proje&ed  by  the  king  of  Pruffia.  Polifh  or  Weftern  Pruf- 
fia had  long  been  an  object  of  his  ambition  : exclufive  of  its 
fertility,  commerce,  and  population,  its  local  fituation  rendered 
it  highly  valuable  to  that  monarch  ; it  lay  between  his  German 
dominions  and  Eaflern  Pruffia,  and,  while  poffeffed  by  the  Poles, 
cut  oft,  at  their  will,  all  communication  between  them.  During 
the  courfe  of  the  laft  general  war,  he  experienced  the  mofl  fatal 
effefts  from  this  disjointed  flate  of  his  territories.  By  the 
acquifition  of  Weftern  Pruffia,  his  dominions  would  be  ren- 
dered compaft,  and  his  troops,  in  time  of  war,  be  able  to  march 
from  Berlin  to  Konigfberg  without  interruption.  The  period 
was  now  arrived,  when  the  fituation  of  Poland  leemed  to  pro- 
mife  the  attainment  of  this  favourite  objefit;  and  by  political 
management  he  brought  over  Ruffia  and  Auftria  to  his  fcheme. 
By  the  firft  difmemberment,  in  the  year  1772,  the  portion 
taken  by  Ruffia  was  the  largeft,  the  Auftrian  the  mod  populous, 
and  the  Pruffian  the  mod  commercial.  The  population  of  the 
whole  amounts  to  near  5,000,000  of  fouls  ; the  firft  containing 
1,500,000,  the  fecond  2,500,000,  the  third  860,000.  Weftern 
Prutfia  was  the  greateft  lofs  to  Poland,  as,  by  the  difmember- 
ment of  that  province,  the  navigation  of  the  Viftula  entirely 
depends  upon  the  king  of  Pruffia:  by  the  lofs,  confequently, 
of  this  diftrift,  a fatal  blow  was  given  to  the  trade  of  Poland  : 
for  his  Pruffian  majefty  laid  fuch  heavy  duties  upon  the  mer- 
chandize paffing  to  Dantzic,  as  very  greatly  to  diminiffi  the 
commerce  of  that  town,  and  to  transfer  a confiderable  portion 
of  it  to  Memel  and  Koniglberg  ; and  in  the  year  1793  the 
fecond  partition  took  place.  Some  attempts  were  made  by  a 
few  patriotic  noblemen  to  deliver  their  country  from  their  op- 
preflors,  and  they  were  at  firft  fuccefsful ; but  the  brave  lvofci- 
ulko  being  taken  prifoner,  and  his  army  defeated,  no  further 
efforts  were  made.  Kofciuiko  was  carried  into  Ruffia,  and  the 
king  formally  refigned  his  crown  at  Grodno,  in  the  year  1 795. 

POLAR,  in  general,  fomethmg  relating  to  the  poles  of  the 
world,  or  poles  of  the  artificial  globes.  The  Polar  Regions 
are  thofe  parts  of  the  world  lying  near  the  north  and  fouth  poles. 

POLARITY,  the  quality  of  a thing  conlidered  as  having 
poles,  or  a tendency  to  turn  itfelf  into  one  certain  pofture;  but 
chiefly  ufed  in  fpeaking  of  the  magnet. 

POLE  (Reginald),  cardinal,  and  archbilhop  of  Canter- 
bury, a younger  Ion  of  Sir  Richard  Pole,  Lord  Montague,  was 
born  at  Stoverton  cnftle,  in  Staffordfhire,  in  the  year  1500.  At 
feven  years  of  age  he  was  fent  to  a Carthufian  monaftery  at 
Shene,  near  Richmond  in  Surry:  and  thence,  when  he  was 
about  12  years  old,  removed  to  Magdalen  college  in  Oxford, 
where,  by  the  inftru£tions  of  the  celebrated  Lineacre  and  Lati- 
mer, he  made  contideruble  progrefs  in  learning.  In  1515  he 
took  the  degree  of  bachelor  of  arts,  and  was  admitted  to  dea- 
con’s orders  fome  time  after  : in  1517  he  was  made  preben- 
dary of  Salilbury,  and  in  15  19  dean  of  Wimborne  and  dean  of 
Exeter.  We  are  not  furprifed  at  this  young  nobleman’s  early 
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preferments,  when  we  confider  him  as  the  kinfman  of  Henry 
VIII.  and  that  he  was  bred  to  the  church  by  the  king’s  fpecial 

command. 

Being  now  about  the  age  of  19,  he  was  fent,  according  to  the 
fathion  of  the  times,  to  finilh  his  (Indies  at  Padua  in  Italy, 
where  he  redded  fome  time  in  great  fplendor,  having  a handlome 
penfion  from  the  king.  He  returned  to  England  in  15^5, 
where  he  was  moftgracioufly  received  at  court,  and  univerfally 
admired  for  his.  talents  and  addrefs;  but  preferring  lludy  and 
lequeftration  to  the  plea  lures  of  a court,,  he  retired  to  the  Car- 
thufian  convent  at  Shene,  where  he  had  continued  about  two 
years,  when  the  pious  king  began  to  divulge  his  fcruples  of  con- 
fidence concerning  his  marriage  with  Catharine  of  Spain.  Pole 
forefaw  that  this  affair  would  neceifarily  involve  him  in  dilfi 
culties ; he  therefore  determined  to  quit  the  kingdom,  and  ac- 
cordingly obtained  leave  to  -vifit  Paris.  Having  thus  avoided 
the  ftorni  for  the  prefent,  he  returned  once  more  to  his  convent 
at  Shene;  but  bis  tranquillity  was  again  interrupted  by  the  king’s 
relolution  to  (hake  off  the  pope’s  fupremacy,  of  which  Pole’s  ap- 
probation was  thought  indifpenfably  necelfary.  Plow  he  ma- 
naged in  this  affair-,  is  not  very  clear.  However,  he  obtained 
leave  to  revifit  Italy,  and  his  penfion  was  continued  for  fome 
time. 

The  king,  having  now  divorced  Queen  Catharine,  married 
Anne  Boleyn.  and,  being  refolved  to  throw  off  the  papal  yoke, 
ordered  Dr.  Richard  Sampfon  to  write  a book  in  j unification 
of  his  proceedings,  which  he  fent  to  Pole  for  his  opinion.  To 
this  Pole,  fecure  in  the  pope’s  prote&ion,  wrote  a fcurrilous  an- 
fwer,  entitled  Pro  Unitate  Ecdcfafica,  and  fent  it  to  the  king  ; 
who  was  fo  offended  with  the  contents,  that  he  withdrew  his 
penfion,  flripped  him  of  all  his  preferments,  and  procured  an 
a£l  of  attainder  to  be  palled  agairift  him.  In  the  mean  time, 
Pole  was  created  a cardinal,  and  fent  nuncio  to  different  parts 
of  Europe.  King  Plenry  made  feveral  attempts  to  have  him 
■ fecured  and  brought  to  England.,  but  without  effe£l.  At 
length  the  pope  fixed  him  as  legate  at  Viterbo,  where  he  con- 
tinued till  the  year  1543,  when  he  was  appointed  legate  at  the 
council  ofTrent,  and  was  afterwards  employed  by  the  pope  as 
his  chief  counfellor. 

Pope  Paul  TIL  dying  in  1549,  Pole  was  twice  elected  his  fuc- 
ceflfor,  and,  we  are  told,  twice  refufed  the  papal  dignity  : firft, 
becaufe  the  election  was  made  in  too  great  haffe  ; and  the  fe- 
cond  time,  becaufe  it  was  done  in  the  night.  This  delicacy  in 
a cardinal  is  truly  wonderful  : but  the  Intrigues  of  the  French 
party  feem  to  have  been  the  real  caufe  of  his  mifearriage  ; they 
darted  many  obje&ions  to  Pole,  and  by  that  means  gained  time 
to  procure  a majority  againd  him.  Cardinal  Maria  de  Monte 
obtained  the  triple  crown;  and  Pole,  having  kiffed  his  flipper, 
retired  to  the  convent  ofMagazune  near  Verona,  where  he  con- 
tinued till  the  death  of  Edward  VI.  in  the  year  1553.  On  the 
acceiiion  of  Queen  Mary,  Pole  was  fent  legate  to  England, 
where  he  was  received  by  her  majelfy  with  great  veneration, 
and  conduced  to  the  archbifhop’s  palace  at  Lambeth,  poor 
Cranmer  being  at  that  time  prifoner  in  the  Tower.  He  imme- 
diately appeared  in  the  Houfe  of  Lords,  where  he  made  a long 
fpeech;  which  being  reported  to  the  commons  by  their  fpeaker, 
both  thefe  abfcquious  houfes  concurred  in  an  humble  Applica- 
tion to  be  reconciled  to  the  fee  of  Rome.  They  prefented  it  on 
their  knees  to  her  majelly,  who  interceded  with  the  cardinal, 
and  he  gracioully  condefeended  to  give  them  abfolution.  This 
bufinefs  being  over,  the  legate  made  his  public  entry  into  Lon- 
don, and  immediately  (et  about  the  extirpation  of  herefy.  The 
day  after  the  execution  of  Cranmer,  which  he  is  laid,  though 
we  believe  falfely,  to  have  advifecl,  he  was  ronfecratcd  arch- 
bifhopof  Canterbury.  In  the  fame  year,  1 5 56,  he  was  eledled 
chancellor  of  the  univerfity  of  Oxford,  and  foun  after  of  Cam- 
bridge ; both  which  he  vifited  by  his  commiffioncrs.  He.dicd 
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of  a double  quartan  ague  in  the  year  1^58,  about  16  hours  after 
the  death  of  the  queen  ; and  was  buried  "in  the  cathedral  of  Can- 
terbury. 

As  to  his  chara&er,  the  Romifh  writers  aferibe  to  him  every 
virtue  under  heaven  : even  Bifhop  Burnet  is  extremely  lavith 
in  his  pratfe,  and  attributes  the  cruelties  of  Mary’s  reign  to  the 
advice  of  Gardiner.  In  this  Mr.  Hume  agrees  with  the  bi- 
fhop, and  reprefents  Pole  as  the  advocate  of  toleration.  By 
every  impartial  account  he  feems  to  have  been  a man  of  mil. I 
manners,  and  of  real  worth,  though  undoubtedly  a zealous  mem- 
ber of  the  church  of  Rome. — He  wrote.  Pro  unitate  ecclefia/lica, 
De  ejufdem  potflate,  A treatife  on  Juftification,  and  various 
other  trails. 

Mr.  Philips  publifhed  a very  well  written,  though  a very 
partial  account,  of  Pole’s  life,  to  which  Glocefter  Ridley  replied. 
This  laft  work,  which  is  entitled  A Re-view  of  Mr.  Philips's  Life 
of  Reginald  Pole,  was  publifhed  in  1766.  It  is  a complete 
confutation  of  the  former,  and  is  a very  learned  and  temperate 
vindication  of  thedoilrines  of  the  Reformation. 

Pole,  in  aftronomy,  that  point  in  the  heavens  round  which 
the  whole  fphere  feems  to  turn.  It  is  alfo  ufed  for  a point  di- 
re£lly  perpendicular  to  the  centre  of  any  circle’s  plane,  and 
diffant  from  it  by  the  length  of  a radius. 

Pole,  in  geography,  one  of  the  points  on  which  the  terraque- 
ous globe  turns ; each  of  them  being  90  degrees  diffant  from 
the  equator,  and,  in  confequence  of  their  fituation,  the  inclina- 
tion of  the  earth’s  axis,  and  its  parallelifm  during  the  annual 
motion  of  our  globe  round  the  fun,  having  only  one  day  and  one; 
night  throughout  the  year. 

It  is  remarkable,  that  though  the  north  in  Hebrew,  Greek, 
Latin,  and  French,  derives  its  name  from  gloom,  obfeurity,  and 
darknefs,  the  poles  enjoy  more  light  than  any  other  part  of  the 
world.  The  ancients  believed  the  north  to  be  covered  with 
thick  darknefs  ; Strabo  tells  us,  that  Homer,  by  the  word  ootpoc,, 
which  properly  fignifies  obfeurity  or  darknefs,  meant  the  north-, 
and  thus  Tibullus,  fpeaking  of  the  north,  layv“  Ulic  et  denfa. 
tellus  abfeonditur  umbra,"  The  Arabians  call  the  northern 
ocean  the  dark  fea  ; the  Latins  gave  the  name  of  Aquilo  to  the 
north  wind,  becaufe  aquilus  fignifies  black  ; and  the  French  call 
it  la  bife,  from  bis  “black.”  According  to  the  ancients,  the 
Cimmerians  lived  in  darknefs,  becaufe  they  were  placed  near 
the  north.  But  all  this  is  mere  prejudice  ; for  there  are  n®> 
places  in  the  world  that  enjoy  light  longer  than  the  ar£lic  and 
antardffic  poles;  and  this  is  accounted  for  by  confidering  the 
nature  of  twilight.  In  the  torrid  zone,  and  under  the  line, 
night  immediately  follows  the  fetting  of  the  fun,  without. any 
fenfible  twilight  ; whereas  the  twilight  begins  and  continues 
increafing  in  proportion  as  places  are  diffant  from  the  equatoc- 
or  approach  the  pole.  To  this  long  twilight  we  muff  add  the 
aurora  borealis,  which  appears  in  the  northern  regions,  Green- 
land, &c.  in. clear  nights,  at  the  beginning  of  the  new  moon, 
calling  a light  equal  to  that  of  full  moon.  See  Gaffendi  in  the 
Lifeof  Peyrefc,  book  iii.  and  La  Perere  inhis  Account  of  Green- 
land. There  is  alfo  long  moonlight  at  the  poles  during  winter. 
See  Astronomy-.  But  though  there  is  really  more  light  in 
the  polar  regions  than  elfewhere;  yet.  owing  to  the  obliquity 
with,  which  the  rays  of  the  fun  fall  upon,  them,  and  the  great 
length  of  winter  night,  the  cold  isfointenfe,  that  thofe  parts 
of  the  globe  which  lie  near  the  poles  have  never  been  fully  ex- 
plored, though  the  attempt  has  been  repeatedly  made  by  the 
moll  celebrated  navigators.  Indeed  their  attempts  have  chiefly 
been  confined  to  the  northern  regions  ; for,  with  regardNto  the 
fouth  pole,  there  is  not  the  fame  incitement  to.  attempt  it.  The 
great  object  for  which  navigators  have  ventured  thcmfelves 
in  thefe  frozen  Teas,  was  to  find  out  a.  more  quick  and  more 
ready  paflage  to  thi  Eat!  Indies  ; (See  Cook)  and  this  hath  been 
attempted  three  feveral  ways  ; one  by  coalling  along  the  north- 
$ A 


POL 


POL 


[ 366  ] 


ern  parts  of  Europe  and  Afia,  called  the  north- eaft'  pajfage ; an- 
other, by  failing  round  the  northern  part  of  the  American  conti- 
nent, called  the  nortb-iuejl  pajfage  ; and  the  third  by  failing 
direffly  over  the  pole  itfelf. 

We  have  already  given  a fhort  account  of  feveral  unfuccefs- 
l\l  attempts  which  have  been  made  from  England  to  difeover 
the  fir'd  two  of  thefe.  See  North  IPeJl  Paffage,  and  North 
Eaft  Paftagc.  But  before  we  proceed  to  the  third  we  (hall  make 
a few  further  obfervations  on  them,  and  mention  the  attempts 
of  fome  other  nations. 

During  the  laft  century,  various  navigators,  Dutchmen  par- 
ticularly, attempted  to  find  out  the  nortb-eajl  pajfage,  with 
great  fortitude  and  perleverance.  They  always  found  it  irn- 
poffible  however  to  iurmount  the  obftacles  which  nature  had 
thrown  in  the  way.  Sublequent  attempts  are  thought  by  many 
to  have  demon ftrated  the  impodibility  of  ever-failing  eaftward 
along  the  northern  coaft  of  Afia  ; and  this  impodibility  is  ac- 
counted for  by  the  increafe  of  cold  in  proportion  to  the  extent 
of  land.  This  is  indeed  the  cafe  in  temperate  climates  ; but 
much  more  fo  in  thofe  frozen  regions  where  the  influence  of  the 
fl^n,  even  in  fummer,  is  but  fmall.  Hence,  as  the  continent  of 
Afia  extends  a vaft  way  from  weft  to  eaft,  and  has  befides  the 
continent  of  Europe  joined  to  it  on  the  weft,  it  follows,  that 
about  the  middle  part  of  that  traft  of  land  the  cold  fhould  be 
greater  than  anywhere  elfe.  Experience  has  determined  this  to 
be  faff ; and  it  now  appears,  that  about  the  middle  part  of  the 
northern  coaft  of  Afia  the  ice  never  thaws  ; neither  have  even 
the  hardy  Ruffians  and  Siberians  themfelves  been  able  to  over- 
come the  difficulties  they  met  with  in  that  part  of  their  voyage. 
In  orderto  make  this  the  more  plain,  and  the  following  accounts 
more  intelligible,  we  (hall  obferve,  that  from  the  north-weftern 
extremity  of  Europe,  called  the  North  Cape,  to  the  north-eaftern 
extremity  of  Afia,  called  the  Promontory  of  the  Tfchvtjki,  is  a 
J'pace  including  about  160  degrees  of  longitude,  viz.  from  _;o 
to  200  eaft  from  Ferro  : the  port  of  Archangel  lies  in  about  57 
degrees  eaft  longitude,  Nova  Zembla  between  70  and  95  ; which 
laft  is  alfo  the  fituation  of  the  mouth  of  the  great  river  Oby. 
Still  further  eaftward  are  the  mouths  of  the  rivers  Jenifey  in 
aoo°;  Piafida  in  1050  ; Chatanga  in  1240;  Lerta,  which  has 
many  mouths,  between  1340  and  142°  ; Indigirka  in  162°  ; 
and  the  Kovyma  in  175°.  The  coldeft  place  in  all  this  traft, 
therefore,  ought  to  be  that  between  the  mouths  of  the  Jenifey 
and  the  Chatanga  ; and  indeed  here  the  unfurmountable  diffi- 
culty has  always  been,  as  will  appear  from  the  following  ac- 
counts of  the  voyages  made  by  the  Ruffians  with  a view  to  dif- 
eover the  north-eaft  palTage. 

In  1734,  lieutenant  Morzovieff  failed  from  Archangel  to- 
wards the  river  Oby,  but  could  fcarce  advance  20  degrees  of 
longitude  during  that  feafon.  The  next  fummer  he  patfed 
through  the  ftraits  of  Weygatz  in  the  fea  of  Kara  ; but  did 
not  double  the  promontory  which  feparates  the  fea  of  Kara  from 
the  bay  or  mouth  of  Oby.  In  1738,  the  lieutenants  Malgyin 
and  Shurakoff  doubled  that  promontory  with  great  difficulty, 
and  entered  the  bay  of  Oby.  Several  unfuccefsful  attempts  were 
made  to  pafs  from  the  bay  of  Oby  to  the  Jenifey  ; which  was  at 
laft  effected,  in  1738,  by  two  vetfels  commanded  by  lieutenants 
Offzin  and  Kofkeletf.  The  fame  year  the  pilot  Feodor  Menin 
failed  eaftwards  from  the  Jenifey  to  the  mouth  of  the  Piafida  : 
tut  here  he  was  flopped  by  the  ice  ; and  finding  it  iinpotfible 
to  force  a paflage,  he  was  in  confequcnce  obliged  to  return  to 
the  Jenifey. 

In  July  1735,  lieutenant  ProntfhiftchefF  failed  down  the 
river  Lena,  in  order  to  pafs  by  fea  to  the  mouth  of  the 
Jenifey.  The  weftern  mouths  of  the  Lena  were  fo  choalced 
Up  with  ice,  that  he  was  obliged  to  pafs  through  the  moft  eafterly 
one,  and  was  prevented  by  contrary  winds  from  getting  out 
rill  the  13th' of  Auguft.  Having  fleered  north-weft  along 


the  iflands  which  lie  fcattered  before  the  mouths  of  the  Lena, 
lie  found  himfelt  in  lat.  70.  4.  ; yet  even  here  he  faw  pieces  of 
ice  from  24  to  60  feet  in  height,  and  in  no  place  was  there  a 
free  channel  lett  of  greater  breadth  than  100  or  200  yards.  His 
veftel  being  much  damaged,  he  entered  the  mouth  of  the  Ole- 
nek,  a fmall  river  near  the  weftern  mouth  of  the  Lena  ; and 
here  he  continued  till  the  enfuing  feafon,  when  he  got  out  in 
the  beginning  of  Auguft.  But  before  he  could  reach  the  mouth 
of  the  Chatanga,  he  was  fo  entirely  furrounded  and  hemmed  in 
with  ice,  that  it  was  with  the  utmoll  difficulty  he  could  get  loofe. 
Obferving  then  a large  field  of  ice  ftretching  into  the  fea,  he 
was  obliged  to  fail  up  the  Chatanga.  Getting  free  once  more, 
he  proceeded  northward,  doubled  the  cape  called  Taimura , and 
reached  the  bay  of  that  name,  lying  in  about  1 150  eaft  from 
Ferro  ; from  thence  he  attempted  to  proceed  weftward  along 
the  coaft.  Near  the  fhore  were  feveral  fmall  iflands,  between 
which  and  the  fhore  the  ice  was  immoveably  fixed.  He  theR 
diredted  his  courfe  towards  the  fea,  in  order  to  pafs  round  the 
chain  of  iflands.  At  firlt  he  found  the  fea  more  free  to  the  north 
of  thefe  illands,  butobferved  much  ice  lying  between  them.  At 
laft  he  arrived  at  what  he  took  to  be  the  laft  of  the  iflands,  ly- 
ing in  lat.  77.  25.  Between  this  iiland  and  the  fhore,  as  well 
as  on  the  other  fide  of  the  ifland  which  lay  moft  to  the  north, 
the  ice  was  firm  and  immoveable.  Fie  attempted,  however,  to 
fleer  ftill  more  to  the  north  ; and  having  advanced  about  fi-x 
miles,  he  was  prevented  by  a thick  fog  from  proceeding : this 
fog  being  dilperfed,  he  faw  nothing  everywhere  but  ice,  which 
at  laft  drove  him  eaftward,  and  with  much  danger  and  diffi- 
culty he  got  to  the  mouth  of  the  Olenek  on  the  29th  of 
Auguft. 

Another  attempt  to  pafs  by  fea  from  the  Lena  to  the  Jenifey 
was  made  in  1739  by  Chariton  Laptieff,  but  with  no  better 
fuccefs  than  that  juft  mentioned.  This  voyager  relates,  that 
between  the  rivers  Piafida  and  Taimura,  a promontory  ftretches 
into  the  fea,  which  he  could  not  double,  the  fea  being  entirely 
frozen  up  before  he  could  pafs  round. 

Befide3  the  Ruffians,  it  is  certain  that  fome  Englifh  and  Dutch 
veflels  have  palled  the  iiland  of  Nova  Zembla  into  the  fea  of 
Kara  : “ But  (fays  Mr.  Coxe  in  h s Account  of  the  Ruffian 
voyages)  no  velfel  of  any  nation  has  ever  palled  round  that 
cape  which  extends  to  the  north  of  the  Piafida,  and  is  laid  down 
in  the  Ruffian  charts  in  about  78°  lat.  We  have  already  feen 
that  no  Ruftian  veftel  has  ever  got  from  the  Piafida  to  the  Cha- 
tanga, or  from  the  Chatanga  to  the  Piafida;  and  yet  fome 
authors  have  pofitively  alferted  that  this  promontory  has  been 
failed  round.  In  order  therefore  to  elude  the  Ruffian  accounts, 
which  clearly  aftert  the  contrary,  it  is  pretended  that  Gmelin 
and  Muller  have  purpofely  concealed  fome  parts  of  the  Ruftian 
journals,  and  have  impofed  on  the  world  by  a mifreprefentation 
of  faffs.  But,  without  entering  Into  any  difpute  upon  this  head, 
1 can  venture  to  affirm,  that  no  fufficient  proof  has  been  as  yet 
advanced  in  fupport  of  this  aflertion ; and  therefore,  until  fome 
pofitive  information  fhall  be  produced,  we  cannot  deny  plain 
faffs,  or  give  the  preference  to  hearfay  evidence  over  circum- 
ftantial  and  well  attefted  accounts.” 

The  other  part  of  this  norrh-eaft  paflage,  viz.  from  the  Lena 
to  Kamfchatka,  though  futficiently  difficult  and  dangerous,  is 
yet  practicable  ; as  having  been  once  performed,  if  we  may  be- 
lieve the  accounts  of  the  Ruffians.  According  to  fome  authors 
indeed,  fays  Mr.  Coxe,  this  navigation  has  been  open  a century 
and  a half;  and  feveral  veflels  at  different  times  have  palled 
round  the  north-eaflern  extremity  of  Afia.  But  if  we  conlult 
the  Ruffian  accounts,  we  fhall  find  that  frequent  expeditions 
have  been  unquetlionably  made  from  the  Lena  to  the  Kovyma, 
but  that  the  voyage  from  the  Kovyma  round  Tfchutfkoi  Nols 
into  the  Paftern  Ocean  has  been  performed  but  once.  Accord- 
ing to  Mr.  Muller,  this  formidable  cape  was  doubled  in  the  year 
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i6|3-  The  nialerial  incidents  of  this  remarkable  voyage  are 
as  follow : 

« jn  i <548  feven  kotches,  or  velTels,  failed  from  the  mouth  of 
the  river  Kovyma,  in  order  to  penetrate' into  the  Eaftern  Ocean. 
Ofthefe,  four  were  never  more  heard  of : the  remaining  three 
were  commanded  by  Simon  Defhneff,  Gerafim  AnkudinofF, 
and  Fedot  Alexeeff.  Defhneff  and  AnkudinofF  quarrelled  be- 
fore their  departure  concerning  the  divifion  of  profits  and  ho- 
nours to  be  acquired  by  their  voyage  ; which,  however,  was  not 
fo  eafily  accomplifhed  as  they  had  imagined.  Yet  DefhnetFin 
his  memorials  makes  no  mention  of  obltruClions  from  the  ice, 
nor  probably  did  he  meet  with  any  ; for  he  takes  notice  that 
the  fea  is  not  every  year  fo  free  from  ice  as  it  was  at  that  time. 
The  velTels  failed  from  the  Kovyma  on  the  20th  of  June,  and  in 
September  they  reached  the  promontory  of  the  Tfchutfki,  where 
AnkudinofF’s  veflel  was  wrecked,  and  the  crew  diftributed 
among  the  other  two.  Soon  after  this  the  two  velTels  lolt  fight  of 
each  other,  and  never  joined  again.  DefhnefF  was  driven  about 
bv  tempeftuous  winds  till  October,  when  he  was  fhipwrecked 
confiderably  to  the  fouth  of  the  Anadyr.  Having  at  lall  reached 
that  river,  he  formed  a fcheme  of  returning  by  the  lame  way 
that  he  had  come ; but  never  made  the  attempt.  As  for 
AlexeefF,  after  being  alfo  fhipwrecked,  he  had  died  of  the  feurvy, 
together  with  AnkudinofF;  part  of  the  crew  were  killed  by 
the  favages,  and  a few  efcaped  to  Kamtfchatka,  where  they 
fettled.” 

From  Captain  Cook’s  voyage  towards  the  north-eaftern  parts 
of  Alia,  it  appears,  that  it  is  poffible  to  double  the  promontory 
of  Tfchutfki  without  any  great  difficulty  : and  it  now  appears, 
that  the  continents  of  Afia  and  America  are  feparated  from  one 
another  but  by  a narrow  ftrait,  which  is  free  from  ice  ; but,  to 
the  northward,  that  experienced  navigator  was  every  where 
flopped  by  ice  in  the  month  of  Auguft,  fo  that  he  could  neither 
trace  the  American  continent  further  than  to  the  latitude  of  70°, 
nor  reach  the  mouth  of  the  river  Kovyma  on  the  Afiatic  conti- 
nent ; though  it  is  probable  that  this  might  have  been  done  at 
another  time  when  the  fituation  of  the  ice  was  altered  either  by 
winds  or  currents. 

On  the  whole,  therefore,  it  appears  that  the  infurmountable 
obflacle  in  the  north-eafl  pafFage  lies  between  the  rivers  Piafida 
and  Chatanga  ; and  unlefs  there  be  in  that  fpace  a conne&ion 
between  the  Afiatic  and  American  continents,  there  is  not  in 
any  other  part.  Ice,  however,  is  as  efte&ual  an  obftruCtion  as 
land  : and  though  the  voyage  were  to  be  made  by  accident  for 
once,  it  never  could  be  efteemed  a pafFage  calculated  for  the 
purpofas  of  trade,  or  any  other  beneficial  purpofe  whatever. 

With  regard  to  the  north-weft  pafFage,  the  fame  difficulties 
occur  as  in  the  other.  Captain  Cook’s  voyage  has  now  alFured 
us,  that  if  there  is  any  ftrait  which  divides  the  continent  of  Ame- 
rica into  two,  it  mull  lie  in  a higher  latitude  than  70®,  and  con- 
fequently  be  perpetually  frozen  up.  If  a north-well  pafFage  can 
be  found,  then,  it  mull  be  by  failing  round  the  whole  American 
continent,  inftead  of  feeking  a palFage  through  it,  which  fome 
have  fuppofed  to  exift  in  the  bottom  of  Baffin’s  Bay.  But  the 
extent  of  the  American  continent  to  the  northward  is  yet  un- 
known ; and  there  is  a pollibility  of  its  being  joined  to, that  part 
of  Afia  between  the  Piafida  and  Chatanga,  which  has  never  yet 
been  circumnavigated.  It  remains  therefore  to  confider,  whe- 
ther there  is  any  potlibility  of  attaining  the  wifhed  for  pallage 
by  failing  direitly  north,  between  the  eaftern  and  wetlern  con- 
tinents. 

Of  the  practicability  of  this  method,  the  Honourable  Daines 
Barrington  is  very  confident,  as  appears  by  feveral  traCts  which 
he  publifhed  in  the  years  1775  and  1776,  in  confequence  of  the 
unfucccfsful  attempts  made  by  Captain  Phipps,  now  Lord  Mul- 
gntve.  See  North  Eajl  Pajfage.  In  thefc  traCts  he  inftances 
» great  number  of  navigators  who  have  reached  very  high 
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northern  latitudes  ; nay,  fome  who  have  been  at  the  pole  rtfeTJ* 
or  gone  beyond  it. — Thefe  inflances  are,  1.  One  Captain  Tho- 
mas Robertfon  allured  our  author,  that  he  had  been  in  latitude 
82 1°,  that  the  fea  was  open,  and  he  was  certain  that  he  could 
have  reached  the  latitude  of  83°. — 2.  From  the  teftimony  of 
Captain  Cheyne,  who  gaveanfwers  to  certain  queries  drawn  up 
by  Mr.  Dalrymple  concerning  the  polar  feas,  it  appears  that 
he  had  been  in  the  latitude  of  82°. — 3.  One  Mr.  Watt  informed 
our  author,  that  when  he  was  T7  years  of  age,  at  that  time 
making  his  firlt  voyage  with  Captain  M'Caliam,  a bold'and 
fkilful  navigator,  who  commanded  a Scotch  whale-fifhing  Hup, 
as  during 'the  time  that  the  whales  are  fuppofed  to  copulate  no 
fiftiing  can  be  carried  on,  the  captain  refolved  to  employ  that 
interval  in  attempting  to  reach  the  north  pole.  He  accord- 
ingly  proceeded  without  the  leaft  obftruCtion  to  8 3 i,  when  the 
fea  was  not  only  open  to  the  northward,  but  they  had  feen  no 
ice  for  the  laft  three  degrees  ; but  while  he  ftili  advanced,  the 
mate  'complained  that  the  compafs  was  not  Heady,  and  the 
captain  was  obliged  with  relu&aiice  to  give  over  his  attempt. — 
4.  Ur.  Campbell,  the  continuator  of  Harris’s  Voyages,  informed 
Mr.  Barrington,  that  Dr.  Dallie,  a native  01  Holland,  being  in 
his  youth  aboard  a Dutch  fhip  of  war  which  at  that  time  was 
ufually  lent  to  fuperintend  the  Greenland  fifbery,  the  captain 
determined,  like  the  Scotchman  above  mentioned,  to  make  an 
attempt  to  reach  the  pole  during  the  interval  between  the  firft 
and  fecond  fifheries.  He  penetrated,  according  to  the  bed  of 
Dr.  Campbell’s  recollection,  as  far  as  8'8Q;  when  the  weather 
was  warm,  the  fea  free  from  ice,  and  rolling  like  the  bey  of 
Bifcay.  Dallie  now  p re  lied  the  captain  to  proceed:  but  he  an- 
fwerejd,  that  he  had  already  gone  too  far,  and  lhould  be  blamed 
in  Holland  for  neglecting  his  ftation  ; upon  which  account 
he  would  futFer  no  journal  to  be  kept,  but  returned  as  foon  as 
poffible  to  Spitfbergen. — 5.  In  the  year  1662-3,  Mr.  Olden- 
burg, then  fecretary  of  the  Royal  Society,  was  ordered  to  regif- 
ter  a paper,  entitled  “ Several  inquiries  concerning  Greenland, 
anfwered  by  Mr.  Gray,  who  had  vifited  thefe  parts.”  The  1 9th  of 
thefe  queries  is  the  following  : How  near  hath  any  one  been 
known  to  approach  the  pole  ? — The  anfwer  is,  “ I once  met  upon 
the  coaft  of  Greenland  a Hollander  that  fwore  he  had  been  halt 
a degree  from  the  pole,  fhowing  me  his  journal,  which  was  alfo 
attefted  by  his  mate  : where  they  had  feen  no  ice  or  land,  but 
all  water.’’ — 6.  In  Captain  Wood's  account  of  a voyage  in  quell 
of  the  north-eall  pallage,  we  have  the  following  account  of  a 
Dutch  ftiip  which  reached  the  latitude  of  8y°.  “Capt.  Goulden, 
who  had  made  above  30  voyages  to  Greenland,  did  relate  to  his 
majefty,  that  being  at  Greenland  fome  20  years  before,  he  was 
in  company  with  two  Hollanders  to  the  eallward  of  Edge’s 
iiland  ; and  that  the  whales  not  appearing  on  the  ftiore,  the 
Hollanders  were  determined  to  go  further  northward  ; and  in  a. 
fortnight’s  time  returned,  and  gave  it  out  that  they  had  failed 
into  the  latitude  89°,  and  that  they  did  not  meet  with  any  ice, 
but  a free  and  open  fea,  and  that  there  ran  a very  hollow groum 
fea  like  that  of  the  Bay  of  Bilcay.  Mr,  Goulden  being  not 
fatisfied  with  the  bare  relation,  they  produced  him  four  jour- 
nals out  of  the  two  (hips,  which  teftiiied  the  fame,  and  that 
ley  all  agreed  within  four  minutes.” — 7.  In  the  Philofophieal 
’ranfaCtions  for  167?  we  fiave  the  following  palFage  : “ For 
it  is  well  known  to  all  that  fail  northward,  that  moll  of  the 
northern  coafts  are  frozen  up  for  many  leagues,  though  in  the 
open  fea  it  is  not  fo,  no  nor  under  the  pole  it/elf,  unlefs  by  acci- 
dent.” In  which  pallage  the  having  reached  the  pole  is  alluded 
to  as  a known  faCt,  and  as  Inch  Hated  to  the  Royal  Society. — 
8,  Mr.  Miller,  in  his  Gardener’s  Dictionary,  mentions  the  voy- 
age of  one  Captain  Johnfon,  who  reached  88  degrees  of  latitude. 
Mr.  Barrington  was  at  pains  to  find  a full  account  of  this  voy- 
age ; but  met  only  with  the  following  pallage  in  Rutfon’s 
Natural  ilillory,  which  he  takes  to  be  a confirmation  of  it.  11  [ 
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have  been  allured  by  perfons  of  credit,  that  an  Englifh  captain, 
wbofe  name  was  Mon'on,  inftead  of  feeking  a paft’age  to  China 
between  the  northern  countries,  had  directed  his  courfe  to  the 
pole,  and  had  approached  it  within  two  degrees,  where  there 
was  an  open  fea,  without  any  ice.”  Here  he  thinks  that 
.Mr.  Button  has  miftaken  Johnfon  for  Monfon. — 9.  A map  of 
the  northern  hemifphere,  publifhed  at  Berlin  (under  the  direc- 
tion of  the  Academy  of  Sciences  and  Belles  Lettres),  places  a 
ihip  at  the  pole,  as  having  arrived  there  according  to  the  Dutch 
accounts. — ro.  Moxon,  hydrographer  to  Charles  II.  gives  an 
account  of  a Dutch  fliip  having  been  two  degrees  beyond  the 
pole,  which  was  much  relied  on  by  Wood.  This  veflel  found 
the  weather  as  warm  there  as  at  Amfterdam. 

Betides  thefe,  there  are  a great  number  of  other  teftimonies 
of  fhips  which  have  reached  the  lat.  of  81,  82,  83,  84,*  &c. ; 
from  all  which  our  author  concludes,  that  if  the  voyage  is  at- 
tempted at  a proper  time  of  the  year,  there  would  not  be  any 
great  difficulty  of  reaching  the  pole.  Thofe  vaft  pieces  of  ice 
which  commonly  obftrutt  the  navigators,  he  thinks,  proceed 
from  the  mouths  of  the  great  Afiatic  rivers  which  run  north- 
ward into  the  frozen  ocean,  and  are  driven  eaftward  and  weft- 
ward  by  the  currents.  But  though  we  fliould  fuppofe  them  to 
come  dircCtly  from  the  pole,  ftiil  our  author  thinks  that  this 
affords  an  undeniable  proof  that  the  pole  itfelf  is  free  from  ice; 
becaufe,  when  the  pieces  leave  it,  and  come  to  the  fouthward, 
it  is  impoffible  that  they  can  at  the  fame  time  accumulate  at  the 
pole. 

The  extreme  cold  of  the  winter  air  on  the  continents  of  Afia 
and  America  has  afforded  room  for  fufpicion,  that  at  the  pole  it- 
felf, and  for  leveral  degrees  to  the  fouthward  of  it,  the  fea  niuft  be 
frozen  to  a vaft  depth  in  one  folid  cake  of  ice;  but  this  Mr. 
Barrington  refutes  from  feveral  confiderations.  In  the  firft 
place,  he  fays,  that  on  fuch  a fuppofition,  by  the  continual 
intenfity  of  the  cold,  and  the  accumulation  of  ftiow  and  frozen 
vapour,  this  cake  of  ice  muft  have  been  increafing  in  thicknefs 
fince  the  creation,  or  at  leaft  fince  the  deLuge  ; fo  that  now  it 
muft  be  equal  in  height  to  the  higheft  mountains  in  the  world, 
and  be  vifible  at  a great  diftance.  Befides,  the  pieces  broken 
off  from  the  Tides  of  fuch  an  immenfe  mountain  muft  be  much 
thicker  than  any  ice  that  is  met  with  in  the  northern  ocean; 
none  of  which  is  above  two  yards  in  height  above  the  furface  of 
the  water,  thofe  immenfe  pieces  called  ice-mountains  being  al- 
ways formed  on  land. 

Again,  the  fyftem  of  nature  is  fo  formed,  that  all  parts  of 
the  earth  are  expofed  for  the  fame  length  of  time,  or  nearly  fo, 
throughout  the  year,  to  the  rays  of  the  fun.  But,  by  reafon  of 
the  fpheroidal  figure  of  the  terraqueous  globe,  the  poles  and 
polar  regions  enjoy  the  fun  fornewhat  longer  than  others  ; and 
hence  ttye  Dutch  who  wintered  in  Nova  Zembla  in  1672  faw 
the  fun  a fortnight  fooner  than  they  ought  to  have  done  by 


aftronomical  calculations.  By  reafon  of  this  fiatnefs  about  the- 
poles,  too,  the  (un  not  only  ffiines  for  a greater  fpace  of  timeor^ 
thefe  inhofpitable  regions,  but  with  lets  obliquity  in  the  fum- 
mer-time,  and  hence  the  effect  of  his  rays  muft  be  the  greater. 
Now  Mr.  Barrington  confiders  it  as  an  abfurd  fuppofition,  that 
this  glorious  luminary  fliould  thine  for  fix  months  on  a cake  of 
barren  ice  where  there  is  neither  animal  nor  vegetable.  He 
fays  that  the  polar  Teas  are  alligned  by  nature  as  the  habitation 
of  the  whales,  the  largeft  animals  in  the  creation  ; hut  if  the 
greateft  part  of  the  polar  feas  are  for  ever  covered  with  an  im- 
penetrable cake  of  ice,  thefe-  huge  animals  will  be  confined 
within  very  narrow  bounds  ; for  they  cannot  fubfift  without 
frequently  coming  to  the  top  of  the  water  to  breathe. 

Laflly,  the  quantity  of  water  frozen  by  different  degrees  of 
cold  is  by  no  means  direflly  in  proportion  to  the  intenfity‘of 
the  cold,  but  likewife  to  the  duration  of  it.  Thus,  large  bodies 
of  water  are  never  frozen  in  any  temperature  of  ffiort  duration, 
though  fhallow  bodies  often  are.  Our  author  obferves,  that  as 
much  of  a given  mafs  of  water  was  frozen  in  five  hours  of  a 
temperature  120  below  the  freezing  point,  as  was  frozen  in  one 
hour  of  the  temperature  300  below  it ; and  that  long  duration 
of  the  temperature  between  20  and  32  is,  with  regard  to  the 
congelation  of  water,  equivalent  to  intenfity  of  cold  fuch  as  is 
marked  o and  below  o in  Fahrenheit,  but  of  ftiort  duration. 
See  Cold  and  Congelation. 

On  the  other  hand,  Mr.  Forfter,  in  his  Obfervatlons,  takes 
the  contrary  fide  of  the  queftion  with  no  little  vehemence.  “ I 
know  (fays  he)  that  M.  de  Buffon,  Lomonofof,  and  Crantz, 
were  of  opinion,  that  the  ice  found  in  the  ocean  is  formed  near 
the  lands  only  from  the  freffi  water  and  ice  carried  down  into 
the  fea  by  the  many  rivers  in  Siberia,  Hudfon’s  Bay,  &c. ; and 
therefore,  when  we  fell  in  with  fuc'h  quantities  of  ice  in  De- 
cember 1772,  I expeCIed  we  fliould  foon  meet  with  the  land 
from  whence  thefe  ice  mafles  had  been  detached.  But  being 
difappointed  in  the  difeovery  of  this  land,  though  we  penetrated 
beyond  67°  twice,  and  once  beyond  710,  fouth  latitude,  and 
having  befides  fome  other  doubts  concerning  the  exiftence  of  the 
pretended  fouthern  continent,  I thought  it  neceffary  to  inquire 
what  reafons  chiefiy  induced  the  above  authors  to  form  the  opi- 
nion that  the  ice  floating  in  the  ocean  muft  be  formed  near  land, 
or  that  an  auftral  land  is  abfolutely  requifite  for  that  purpofe  ; 
and  having  looked  for  their  arguments,  I find  they  amount 
chiefiy  to  this:  ‘ That  the  ice  floating  in  the  ocean  is  all  freffi : 
that  fait  water  does  not  freeze  at  all ; or,  if  it  does,  it  contains 
briny  particles.  They  infer  from  thende,  that  the  ice  in  the 
ocean  cannot  be  formed  in  the  fea  far  from  any  land:  there 
muft  therefore  exift  auftral  lands  ; becaufe,  in  order  to  form  an 
idea  of  the  original  of  the  great  ice-maffes  agreeably  to  what  is 
obferved  in  the  northern  hemifphere,  they  find  that  the  firft 
point  for  fixing  the  high  ice-ifiands  is  the  land  ; and,  fecondlyy 


* See  M.  Buacbe's  Olfervations  on  the  North  or  Ice  Sea,  where  he  gives  an  account  of  various  attempts  made  to  reach  the 
pole,  from  which  he  is  convinced  that  the  fea  is  there  open,  and  that  the  thing  is  practicable.  M.  de  Pages,  in  his  Travels , 
vol.  iii.  informs  u9,  that  he  wifhed  to  take  a voyage  to  the  north  feas,  for  the  purpofe  of  bringing  under  one  view  the  various 
obftacles  from  the  ice,  which  have  impeded  the  refearches  of  navigators  in  tbofe  feas  ; and  for  this  purpofe  he  was  prepared  to  con- 
tinue his  voyage  to  as  high  a latitude  as  poffible,  and  that  he  might  be  able  to  fay  whether  any  land  aCtually  exifts  north  from  the 
■coaft  of  Greenland.  He  failed,  without  any  encouragement  from  his  court  (France),  on  the  16th  of  April  1776  from  the  Texel, 
in  a Dutch  veffel  bound  to  Spitfbergen.  On  the  16th  of  May  ffie  was  a little  way  north  of  8i°,  the  higheft  latitude  file  reached. 

" Being  now  (fays  the  author)  lefs  than  180  leagues  from  the  pole,  the  idea  of  fo  fmall  a diftance  ferved  effectually  to  awaken 
my  curiofity.  Had  I been  able  to  infpire  my  fellow -voyagers  with  fentiments  fimilar  to  my  own,  the  winds  and  currents  which  at 
this  moment  carried  us  faft  towards  the  pole,  a region  hitherto  deemed  inacceflible  to  the  eye  of  mortals,  would  have  been  faluted 
with  acclamations  of  joy.  This  quarter,  however,  is  not  the  moft  eligible  for  fuch  an  enterprife  : here  the  fea,  lying  in  the  vici- 
nity of  thole  banks  of  ice  fo  frequent  a little  further  to  the  weft,  is  much  too  confined.  Neverthelels,  when  I confider  the  very 
changeable  nature  of  the  fiioals  under  whatever  form,  even  in  their  moft  crowded  and  compaft  Hate;  their  conftant  changes  ancL 
concuflions,  which  break  and  detach  them  from  one  another;  and  the  various  expedients  that  may  be  employed  for  freeing  the 
{hip  from  confinement,  as  well  as  for  obviating  impending  danger — I am  far  from  viewing  a voyage  to  the  pole  as  a chimerical, 
idea.”  2 
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that  the  great  quantity  of  flat  ice  is  brought  down  the  rivers.’ 
I have  impartially  and  carefully  confidered  and  examined  thefe 
arguments,  and  compared  every  circumftance  with  what  we 
law  in  the  high  fouthem  latitude,  and  with  other  known  fa£ts; 
and  will  here  inf'ert  the  relult  of  all  my  inquiries  on  this 
lubjetf. 

“ Firft,  they  obferve  the  ice  floating  in  the  ocean  to  yield, 
by  melting,  frelh  water : which  I believe  to  be  true.  However, 
hitherto  it  has  by  no  means  been  generally  allowed  to  be  frefh  : 
for  Crantz  fays  exprefsly,  that  1 the  flat  pieces  (forming  what 
they  call  the  ice-Jields ) are  fait,  becaufe  they  were  congealed 
from  fea  water.’  The  ice  taken  up  by  us  for  wa'ering  the  fhip 
was  of  all  kinds,  and  neverthelefs  we  found  it  conftantly  frefh  : 
which  proves,  either  that  the  principle  of  analogy  cannot  be 
applied  indiferiminately  in  both  hemilpheres ; and  that  one 
thing  may  be  true  in  the  northern  hemifphere  which  is  quite 
otherwife  in  the  fouthern,  from  reafons  not  yet  known  or  dif- 
covered  by  us  ; or  we  mult  think  that  Crantz  and  others  are 
nnftaken,  who  l'uppofe  the  ice  floating  in  the  ocean  to  be  fait. 

“ The  next  remark  is,  That  fait  water  does  not  freeze  at  all ; 
or,  if  it  does,  it  contains  briny  particles.  M.  de  BufFon  tells  us, 

‘ that  the  fea  between  Nova  Zembla  and  Spitfbergen,  under 
the  790  north  latitude,  does  not  freeze,  as  it  is  there  confidera- 
bly  broad  : and  that  it  is  not  to  be  apprehended  to  find  the  fea 
frozen  not  even  under  the  pole  itfelf ; for  indeed  there  is  no 
example  of  having  ever  found  a fea  wholly  frozen  over,  and  at 
a confiderable  diftance  from  the  fhores  ; that  the  only  inftance 
of  a fea  entirely  frozen  is  that  of  the  Black  Sea,  which  is  nar- 
row and  not  very  fait,  and  receives  a great  many  rivers  coming 
from  northern  regions,  and  bringing  down  ice : that  this  fea 
therefore  fometimes  freezes  to  fuch  a degree,  that  its  whole  fur- 
face  is  congealed  to  a conliderable  thicknefs  ; and,  if  the  hilio- 
rians  are  to  be  credited,  was  frozen,  in  the  reign  of  the  emperor 
Conftantine  Copronymus,  30  ells  thick,  not  including  20  ells 
of  fnow  which  was  lying  on  the  ice.  This  faft,  continues 
M.  de  BufFon,  feems  to  be  exaggerated  : but  it  is  true,  however, 
thatpt  freezes  almoft  every  winter;  whiltt  the  high  feas  which 
are  tooo  leagues  nearer  towards  the  pole  do  not  freeze;  which 
can  have  no  other  caufe  than  the  difference  in  faltnefs,  and  the 
little  quantity  of  ice  carried  out  by  rivers,  if  compared  to  the 
enormous  quantity  of  ice  which  the  rivers  convey  into  the  Black 
Sea.’  M.  de  BufFon  is  not  miflaken  when  he  mentions  that  the 
Black  Sea  frequently  freezes.  Strabo  informs  us,  that  the  peo- 
ple near  the  Bofphorus  Cimmerius  pafs  this  fea  in  carts  from 
Panticapaeum  to  Phanagorea;  and  that  Neoptolemus,  a general 
of  Mithridates  Eupator,  won  a battle  with  his  cavalry  on  the 
ice  on  the  very  fpot  where  he  gained  a naval  victory  in  the  fum- 
mer.  Marcellinus  Comes  relates,  that  under  the  confullhip  of 


Vinccntius  and  Fravita,  in  the  year  40 1 after  Chrift,  the  whole 
furface  of  the  Pontus  was  covered  with  ice,  and  that  the  ice  in 
fpring  was  carried  through  the  Propontis,  during  30  days,  like.- 
mountains.  Zonaras  mentions  the  fea  between  Conftantinople 
and  Scutari  frozen  to  fuch  a degree  in  the  reign  of  Conftantine 
Copronymus,  that  even  loaded  carts  palfed  over  it.  The  prince 
Demetrius  Cantemir  obferves,  that  in  the  year  1620-1  there 
happened  fo  intenfe  a froft,  that  the  people  walked  over  the  ice 
from  Conftantinople  to  Ifkodar.  All  thefe  inftances  .confirm 
M.  de  BufFon’s  affertion.  But  as  this  great  natural  hiftorian  ' 
lays,  that  the  Black  Sea  is  the  only  inftance  of  a fea  being  en- 
tirely frozen  *,  I muft  beg  leave  to  diflent  from  him  ; for  it  is 
equally  well  attefted  that  the  Baltic  is  fometimes  entirely,  frozen, 
according  to  Cafpar  Schutz’s  account.  In  the  year  1426,  the 
winter  was  fo  fevere,  that  people  travelled  over  the  ice  acrofs  the 
Baltic  from  Dantzic  to  Lubec  ; and  the  fea  was  likewife 
paflable  from  Denmark  to  Mecklenburgh  : and  in  the  year  1459 
the  whole  Baltic  was  entirely  frozen,  fo  that  perfons  travelled, 
both  on  foot  and  on  horfeback,  over  ice  from  Denmark  to  the 
Venedick  Hans-towns,  called  Lubec,  Wifmar , Rojlock,  and 
Straifuvd,  which  had  never  happened  before;  people  likewife 
travelled  acrofs  the  Baltic  over  ice  from  Reval  in  Eftland  to 
Denmark  and  to  Sweden,  and  back  again,  without  the  leaft 
danger-)-.  But,  according  to  Sasmund  Frode,  even  the  great 
German  Ocean  between  Denmark  and  Norway  was  frozen  it* 
the  year  1048,  fo  that  the  wolves  frequently  ran  over  the  ice 
from  one  country  to  the  other.  The  great  northern  ocean  is 
likewife  mod;  certainly  fometimes  frozen  to  a great  diftance 
•from  any  land:  for  Muller  relates,  that  in  the  year  1715  a 
Cofiack  called  Markoff,  with  fome  other  perfons,  was  fent  by 
the  Ruffian  government  to  explore  the  north  fea  ; but  finding  it 
next  to  impoffible  to  make  any  progrefs  during  fummer  on  ac- 
count of  the  vaft  quantities  of  ice  commonly  filling  this  ocean, 
he  at  laft  determined  to  try  the  experiment  during  winter.  He 
therefore  took  feveral  fledges  drawn  according  to  the  cuftom  of 
the  country  by  dogs,  which  commonly  go  about  80  or  100  verfts 
per  day,  105  of  which  make  a degree  ; and  on  March  the  15th, 
old  ftyle,  with  this  caravan  of  nine  perfons,  he  left  the  fhores  of 
Siberia  at  the  mouth  of  the  river  Yana,  under  the  710  of  north 
latitude,  and  proceeded  for  feven  days  together  northward,  fo 
that  he  had  reached  at  leal!  the  77°  or  78°  north  latitude,  when 
he  was  flopped  by  the  ice,  which  there  began  to  appear  in  the 
fhape  of  prodigious  mountains.  He  climbed  up  to  the  top  of 
fome  of  thefe  ice-mountains  : but  feeing  from  thence  no  land, 
nor  any  thing  except  ice  as  far  as  the  eye  could  reach,  anil  having 
befides  no  more  food  for  his  dogs  left,  he  thought  it  very  neceftary 
to  return  ; which  he  with  great  difficulty  performed,  on  April 
the  3d,  as  feveral  of  the  dogs,  which  had  periflied  for  want. 


* In  the  year  860  the  Mediterranean  was  covered  with  ice,  fo  that  people  travelled  in  carts  ami  horfes  acrofs  the  Ionian  Sea 
to  Venice  ; (Hcrm&nnus  Conlradus  ap.  Pi/lor.  Script,  t.  ii.  p.  236.)  And  in  1234  the  Mediterranean  was  again  thus  frozen,  that 
the  Venetian  merchants  travelled  over  the  ice  with  their  merchandife  to  what  place  they  chofe  ; Mattb.  Paris,  p.  78. 

f In  1296  the  Baltic  was  frozen  from  Gothland  to  Sweden.  (Incerti  audhris  /Inn  ales  Dcnor.  In  IVeJlpbalii  monument c 
Cirnbr.  t.  i.  p.  1392. 

In  1306  the  Baltic  was,  during  fourteen  weeks,  covered  with  ice  between  all  the  Danifli  and  Swedifh  iflands.  (Ludwig. 
Reliquiae,  MSS.  t.  ix.  p.  170.) 

In  1323  there  was  a road  for  foot-palFengers  and  horfemen  over  the  ice  on  the  Baltic  during  fix  weeks.  (Id.  ibid.) 

In  '349,  people  walked  o-er  the  ice  from  Stralfund  to  Denmark,  (lnccrti  audt.  cit.  ap.  Ludwig,  t.  ix.  p.  1 8 1 . ) 

In  1408  the  whole  lea  between  Gothland  and  Oeland,  and  likewife  between  Bollock  and  Gezoer,  was  frozen.  ( Id.  ibid.) 

In  1423  the  ice  bore  riding  from  Pruffia  to  Lubec.  (Crantzii  Vandal.  1.  x.  c.  40.)  The  whole  fea  was  covered  with  ice  from 
Mecklenburg  to  Denmark.  ( Incert . audl.  ap.  Ludwig,  t.  ix.  p.  123.) 

In  1461  (fays  L'icol.  Marfcballus  in  Annul.  Htrul.  ap.  Wc/lpbal.  t.  i.  p.  261.)  Tanta  erat  hyems,  ut  concreto  gelu  oceano 
plauftris  millia  pafluum  fupra  CCC  merces  ad  ultimam  Thylen  (Iceland)  ct  Orcades  vehcrentur  e Germania  tota  pene  bruma. 

In  1 54'  ^e  fea  between  Roftock  and  Denmark,  and  likewile  between  Fionia  and  Nealand,  was  thus  frozeh,  that  the  people 
travelled  over  the  ice  on  foot,  with  fledges  to  which  horlcs  and  oxen  weie  put.  (Anonym,  ap.  Ludwig,  t.  ix.  p.  176.) 

In  1294  the  Cattegat  or  fea  between  Norway  and  Denmark  was  frozen  ; that  from  Oxllu  in  Norway,  they  coulu  travel  on  it  to 
Jutland.  (Strelow  Vbron.  Jutbiland , p.  148.) 
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were  employed  to  ftipport  thofe  that  remained  alive.  Thefe 
fa  els,  1 believe,  will  convince  the  unprejudiced  reader,  that  there 
are  other  leas  betides  the  Black  Sea  which  really  do  freeze  in 
winter,  and  that  the  ice  carried  down  the  rivers  could  not  at 
leatt  freeze  the  German  Ocean  between  Norway  and  Denmark, 
becaufe  the  rivers  there  are  fo  fmall,  and  bear  a very  inconfidera- 
ble  proportion  to  the  immenfe  ocean,  which,  according  to  expe- 
riments made  by  Mr.  Wilke,  is  very  fait,  though  near  the  land, 
in  the  Swedilh  harbour  of  Landl'crona. 

“ Now,  if  lix  or  feven  degrees  of  latitude,  containing  from 
360  to  420  fea-miles,  are  not  to  be  reckoned  a great  diftance 
from  the  land,  1 do  not  know  in  what  manner  to  argue,  be- 
caufe no  diftance  whatfoever  will  be  reckoned  far  from  any 
land.  Nay,  if  the  Cotl'ack  Markoff,  being  mounted  on  one  of 
the  highelt  ice-mountains,  may  be  allowed  to  fee  at  leatt  to  the 
diftance  of  20  leagues,  the  extent  alluded  to  above  muft  then 
be  increafed  to  4S0  Englith  fea-miles  3 which  certainly  is  very 
confiderable,  and  makes  it  more  than  probable  that  the  ocean 
is  frozen  in  winter,  in  high  northern  latitudes,  even  as  far  as  the 
pole.  Betides,  it  invalidates  the.  argument  which  thefe  gentle- 
men with  to  infer  from  thence,  that  the  ocean  does  not  freeze  in 
high  latitudes,  e/pccially  where  there  is  a confiderably  broad  fca  3 
for  we  have  fhown  inttances  to  the  contrary. 

“But  M-  de  Buffon  l'peaks  of  ice  carried  down  the  rivers 
into  the  northern  ocean,  and  forming  there  thefe  immenfe  quan- 
tities of  ice.  ‘ And  in  cafe,  fays  he,  we  would  l'uppofe,  againft 
all  probability,  that  at  the  pole  it  could  be  fo  cold  as  to  congeal 
the  furface  of  the  fea,  it  would  remain  equally  incomprehenfible 
how  thefe  enormous  floating  ice-mafles  could  be  formed,  if  they 
had  not  land  for  a point  to  fix  on,  and  from  whence  they  are 
fevered  by  the  heat  of  the  fun.  The  two  fhips  which  the  India 
Company  fent  in  1739  upon  the  difeovery  of  the  aultral  lands, 
found  ice  in  470  or  48°  fouth  latitude,  but  at  no  great  diftance 
from  land  3 which  they  difeovered,  without  being  able  to  ap- 
proach it.  This  ice,  therefore,  muft  have  come  from  the  in- 
terior parts  of  the  lands  near  the  fouth  pole  ; and  we  muft  con- 
jedture,  that  it  follows  the  courfe  of  feveral  large  rivers,  walh- 
ing  thefe  unknown  lands  in  the  fame  manner  as  the  rivers 
Oby,  the  Yenifea,  and  the  other  great  rivers  which  fall  into  the 
northern  fea,  carry  the  ice-mafl'es,  which  flop  up  the  ftraits  of 
Waigats  for  the  greater  part  of  the  year,  and  render  the  Tar- 
tarian fca  inacceflible  upon  this  courfe.’  Before  we  can  allow 
the  analogy  between  the  rivers  Oby,  Yenifea,  and  the  reft  which 
fall  into  the  northern  ocean,  and  thofe  coming  from  the  interior 
parts  of  the  auftral  lands,  let  us  compare  the  fituation  of  both 
countries,  fuppofing  the  auftral  lands  really  to  exift.  The  Oby, 
Yenifea,  and  the  reft  of  the  Siberian  rivers,  falling  down  into 
the  northern  ocean,  have  their  fources  in  48°  and  50°  north  la- 
titude, where  the  climate  is  mild,  and  capable  of  producing  corn 
of  all  kinds.  All  the  rivers  of  this  great  continent  increafing, 
thefe  great  rivers  have  likewife  their  fources  in  mild  and  tem- 
perate climates,  and  the  main  diredtion  of  their  courfe  is  from 
fouth  to  north3  and  the  coaft  of  the  northern  ocean,  not  reckon- 
ing its  finuofities,  runs  in  general  weft  and  eaft.  The  fmall 
rivers  which  are  formed  in  high  latitudes  have,  properly  fpeak- 
ing,  no  fources,  no  fprings,  but  carry  off  only  the  waters  gene- 
rated by  the  melting  of  fnow  in  fpring,  and  by  the  fall  of  rain  in 
the  ftiort  fummer,  and  are  for  the  greateft  part  dry  in  autumn. 
And  the  reafon  of  this  phenomenon  is  obvious,  after  confidering 
the  coiillitution  of  the  earth  in  thofe  high  northern  climates. 
At  Yakutfk,  in  about  62°  north  latitude,  the  foil  is  eternally 
frozen,  even  in  the  height  of  fummer,  at  the  depth  of  three 
ieet  from  the  furface.  In  the  years  1685  and  1686,  an  attempt 
was  made  to  dig  a well ; and  a man,  by  great  and  indefatigable 
labour,  continued  during  two  fummer-feafons,  and  fucceeded 
fo  far  in  this  laborious  talk,  that  he  at  laft  reached  the  depth  of 
(j x feot  5 but  the  whole  earth  at  this  depth  was  frozen,  and  he 
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met  with  no  water  ; which  forced  him  to  defifl  from  fo  fruitless 
an  attempt.  And  it  is  eafy  to  infer  from  hence  how  impoflible 
it  is  that  Iprings  ftiould  be  formed  in  the  womb  of  an. eternally 
frozen  foil. 

“ The  argument,  therefore,  is  now  reduced  to  this,  That  fait 
water  does  not  freeze  at  all-,  or,  if  it  does,  the  ice  contains  briny 
particles.  But  we  have  already  produced  numberlefs  inttances, 
that  the  fea  does  freeze  ; nay,  Crantz  allows,  that  the  fat  pieces 
of  ice  are  fait,  becaufe  they  were  congealed  from  fea-water.  We 
beg  leave  to  add  a few  decifive  fa<5ts  relative  to  the  freezing  of 
the  fea.  Barentz  obferves  in  the  year  1596,  September  the 
1 6th,  the  fea  froze  two  fingers  thick,  and  next  night  the  ice 
was  as  thick  again.  This  happened  in  the  midl't  of  September  ; 
what  effect  then  muft  the  intenle  froft  of  a night  in  January  not 
produce  ? When  Captain  James  wintered  in  Charleton’s  Ifle, 
the  fea  froze  in  the  middle  of  December  1631.  It  remains, 
therefore,  only  to  examine,  whether  the  ice  formed  in  the  fca 
muft  necefl'arily  contain  briny  particles.  And  here  I find  mv- 
felf  in  a very  difagreeable  dilemma  ; for  during  the  intenfe  froft 
of  the  winter  in  177 6,  two  fets  of  experiments  were  made  on 
the  freezing  of  fea-water,  and  publiflied,  contradicting  one 
another  almolt  in  every  material  point  : the  one  by  Mr.  Edward 
Nairne,  F.  R.  S.  an  ingenious  and  accurate  obferver  3 the  other 
by  Dr.  Higgins,  who  reads  lectures  on  chemiftry  and  natural 
philofophy,  and  confequently  muft  be  fuppofed  to  be  well  ac- 
quainted with  the  fubjeCt.  I will  therefore  (till  venture  to  con- 
fider  the  queftion  as  undecided  by  thefe  experiments,  and  con- 
tent myfelf  with  making  a few  obfervations  on  them  : but  pre- 
vioufly  I beg  leave  to  make  this  general  remark,  that  thofe  who 
are  well  acquainted  with  mechanics,  chemiftry,  natural  philo- 
fophy, and  the  various  arts  which  require  a nice  obfervation  of 
minute  circumftances,  need  not  be  informed,  that  an  expe- 
riment or  machine  fucceeds  often  very  well  when  made  upon  a 
fmaller  fcale,  but  will  not  anfwer  if  undertaken  at  large 3 and, 
vice  verfa,  machines  and  experiments  executed  upon  a fmall 
fcale  will  not  produce  the  effeCt  which  they  certainly  have  when 
made  in  a more  enlarged  manner.  A few  years  ago  an  expe- 
riment made  on  the  dyeing  of  fcarlet,  did  not  fucceed  when 
undertaken  on  a fmall  fcale,  whereas  it  produced  the  defired 
effeCt  when  tried  at  a dyer’s  houfe  with  the  large  apparatus  5 
and  it  evidently  confirms  the  above  atfertion,  which  J think  I 
have  a right  to  apply  to  the  freezing  of  falt-water.  It  is  there- 
fore probable,  that  the  ice  formed  in  the  ocean  at  large,  in  a 
higher  latitude,  and  in  a more  intenfe  degree  of  cold,  whereof 
we  have  no  idea  here,  may  become  folid,  and  free  from  any 
briny  particles,  though  a few  experiments  made  by  Dr.  Higgins, 
in  his  houfe,  on  the  freezing  of  falt-water,  produced  only  a loofe 
fpongy  ice  filled  with  briny  particles. 

“ The  ice  formed  of  fea-water  by  Mr.  Nairne  was  very 
hard,  3-^  inches  long,  and  2 inches  in  diameter  : it  follows  from 
thence,  that  the  waffling  the  outfide  of  this  ice  in  frelh  water, 
could  not  aff'eCt  the  infide  of  a hard  piece  of  ice.  This  ice 
when  melted  yielded  frelh  water,  which  was  fpecifically  lighter 
than  water  which  was  a mixture  of  rain  and  fiiow-water,  and 
next  in  lightnefs  to  di (tilled  water.  Had  the  ice  thus  obtained 
not  been  frelh,  the  refiduum  of  the  fea-water,  after  this  ice  had 
been  taken  out,  could  not  have  been  fpecifically  heavier  than 
fea-water,  which,  however,  was  the  cafe  in  Mr.  Nairne’s  ex- 
periment. It  feems,  therefore,  in  my  opinion,  evident  from 
hence,  that  falt-water  does  freeze,  and  has  no  other  briny  par- 
ticles than  what  adhere  to  its  outfide.  All  this  perfectly  agrees 
with  the  curious  fa6t  related  by  Mr.  Adanlon,  in  his  fecond 
Supplement  to  the  Probability  of  reaching  the  North  Pole, 
p.  1 19.  who  had  brought  to  France  two  bottles  of  fea-water, 
taken  up  in  different  parts  of  the  ocean,  in  order  to  examine  if, 
and  to  compare  its  laltnefs,  when  more  at  leifure ; but  both  the 
bottles  containing  the  falt-water  were  burftby  being  frozen,  and 


POL 


P O I 


[ 371  J 

and  the  water  produced  from  melting  the  ice  proved  perfectly  This  is  in  fome  meafure  confirmed  by  the  ftate  in  which  the 
frefii  This  fart  is  fo  fairly  ftated,  and  fo  very  natural,  that  Cofl'ack  Markoff  found  the  ice  at  the  diftance  of  420  miles 
I cannot  conceive  it  is  necellary  to  fuppofe,  without  the  lead  north  from  the  Siberian  coaffs.  The  high  malfes  were  not 
foundation  for  it,  that  the  botlh’s  were  changed,  or  that  Mr.  found  formed,  as  is  1 ul petted  in  the  Second fupplcment  to  the- 
Adanfon  does  not  mention  the  encamp  ance  by  which  the  fca-watcr  probability  of  reaching  the  north  pole,  p.  143-145,  near  the  land, 
.'Has  thus  altered  upon  its  being  dijfolved  : for,  as  he  exprefsly  ob-  under  the  high  cliffs,  but  far  out  at  fea;  and  when  thefe  ice 
ferves  the  bottles  to  have  been  bur  ft,  it  is  obvious  that  the  con-  mountains  were  climbed  by  Markoff,  nothing  but  ice,  and  no 
centrated  briny  parts  ran  out,  and  were  entirely  drained  from  veftiges  of  land,  appeared  as  far  as  the  eye  could  reach.  The 
the  ice,  which  was  formed  of  the  frefh  water  only.  high  climates  near  the  poles  are  likewife  fubjert  to  heavy  falls 

« The  ice  formed  by  Dr.  Higgins  from  fea-water  ponfifeel  of  fnow,  of  leveral  yards  in  thickncls,  which  grow  more  and 
of  thin  lamina,  adhering  to  each  other  weakly.  Dr.  Higgins  more  compart,  and  by  thaws  and  rain  are  formed  into  folid 
took  out  the  frozen  ice  from  the  vetfels  wherein  he  expofed  the  ice,  which  increafe  the  ltupendous  lize  of  the  floating  ice 


fea-water,  and  continued  to  do  fo  till  the  remaining  concen- 
trated fea-water  began  to  form  cryltals  of  fea-falt.  Both  thefe 
experiments,  therefore,  by  no  means  prove  what  the  Dortor  in- 
tended to  infer  from  thence  ; for  it  was  wrong  to  take  out  fuch 
ice,  which  only  conjified  of  thin  lamina,  adhering  to  each  other 
weakly.  Had  he  waited  with  patience,  he  would  have  obtained 
a hard  ice  as  well  as  Mr.  Nairne,  which,  by  a more  perfert 
congelation,  would  have  excluded  the  briny  particles  intercepted 
between  the  thin  lamina,  adhering  to  each  other  weakly  ; and 
would  have  connerted  the  laminae  by  others  formed  by  frefh 
water.  The  Dortor  found  afterwards,  it  is  true,  thicker  and 
fomewhat  more  folid  ice  : but  the  fea-water  had  already  been  fo 
much  concentrated  by  repeated  congelations,  that  it  is  no  won- 
der the  ice  formed  in  it  became  at  laft  brackifh  : it  fliould  feem, 
then,  that  no  conclufive  arguments  can  be  drawn  from  thefe 
experiments. 

“ There  are  two  other  objertions  againft  the  formation  of  the 
ice  in  the  great  ocean.  The  firf  is  taken  from  the  immenfe 
bulk  and  lize  of  the  ice  mafies  formed  in  the  ocean,  which  is 
the  deepef  inafs  of  water  we  know  of.  But  it  has  been  experi- 
mentally proved,  that  in  the  midtt  of  fummer,  in  the  latitudes 
of  550,  550  26',  and  64s  fouth,  at  100  fathoms  depth,  the 
thermometer  flood  at  340,  34k0  and  320  ; and  that  in  all  in- 
ftances,  the  difference  between  the  temperature  at  top  and  100 
fathoms  depth  never  exceeded  four  degrees  of  Fahrenheit’s  ther- 
mometer, or  that  the  temperature  of  the  air  did  not  differ  five 
degrees  from  that  of  the  ocean  at  100  fathoms  deep.  If  we  now 
add  to  this,  that  beyond  the  710  fouth  the  temperature  of  the 
air  and  ocean  muft  be  ffill  colder,  and  that  the  rigours  of  an  ant- 
arrtic  winter  are  certainly  more  than  fufficicnt  to  cool  the  ocean 
to  281°,  which  is  requifite  for  congealing  the  aqueous  particles 
in  it ; if  we  moreover  confider,  that  thele  fevere  frofts  are  con- 
tinued during  fix  or  eight  months  of  the  year,  we  may  eafily 
conceive  that  there  is  time  enough  to  congeal  large  and  exten- 
five  maffes  of  ice.  But  it  is  likewife  certain,  that  there  is  more 
than  one  way  by  which  thofe  immenfe  ice  maffes  are  formed. 
We  fuppofe  very  juftly,  that  the  ocean  does  freeze,  having  pro- 
duced lo  many  inffanccs  of  it ; we  allow  likewife,  that  the  ice 
thus  formed  in  a calm,  perhaps  does  not  exceed  three  or  four 
yards  in  thick nefs  ; a florm  probably  often  breaks  fuch  an  ice- 
field, which  Crantz  allows  to  be  200  leagues  one  way  and  80 
the  other;  the  preflurc  of  the  broken  fragments  againlt  one 
another  frequently  fets  one  upon  the  other  piece,  and  they 
freeze  in  that  manner  together ; feveral  fuch  double  pieces, 
thrown  by  another  preflure  upon  one  another,  form  at  laft  large 
maffes  of  miles  extent,  and  of  20,  40,  60,  and  more  fathoms 
thicknefs,  or  of  a great  bulk  or  height.  Martens,  in  his  de- 
icription  of  Spitfbergen,  remarks,  that  the  pieces  of  ice  caule 
fo  great  a noife  by  their  flioclc,  that  the  navigators  in  thofe  re- 
gions can  only  with  difficulty  hear  the  words  of  thofe  that 
fpeak  ; and  as  the  ice-pieces  are  thrown  one  upon  another, 
ice-mountains  are  formed  by  it.  And  I obferved  very  fre- 
quently, in  the  years  1772  and  1773,  when  we  were  among 
the  ice,  maffes  which  had  the  moft  evident  marks  of  fuch  a 
formation,  being  compofed  of  tlrata  of  fome  feet  in  thicknefs. 


mountains. 

“ The  fecond  objection  againft  the  freezing  of  the  ocean  into 
fuch  ice  as  is  found  floating  in  it,  is  taken  from  the  opacity  of 
ice  formed  in  fait  water  ; becaufe  the  largeft  maffes  are  com- 
monly tranfparent  like  cryflal,  with  a tine  blue  tint,  caufed  by 
the  refleftion  of  the  fea.  This  argument  is  very  fpecious,  and 
might  be  deemed  unanfwerable  by  thofe  who  are  not  ufed  to 
cold  winters  and  their  efferts.  But  whofoever  has  fpent  feveral 
winters  in  countries  which  are  fubjert  to  intenfe  frofts,  will  find 
nothing  extraordinary  or  difficult  in  this  argument : for  it  is  a 
well-known  fart  in  cold  countries,  that  the  ice  which  covers 
their  lakes  and  rivers  is  often  opaque,  efpecially  when  the  froft 
fets  in  accompanied  by  a fall  of  fnow;  for,  in  thofe  inftances, 
the  ice  looks,  before  it  hardens,  like  a dough  or  pafte,  and 
when  congealed  it  is  opaque  and  white  : however,  in  fpring,  a 
rain  and  the  thaw,  followed  by  frofty  nights,  change  the  opacity 
and  colour  of  the  ice,  and  make  it  quite  tranfparent  and  co- 
lourlefs  like  a cryftal  : but,  in  cafe  the  thaw  continues,  and  it 
ceafes  entirely  to  freeze,  the  fame  tranfparent  ice  becomes  foft 
and  porous,  and  turns  again  entirely  opaque.  This  I believe 
may  be  applicable  to  the  ice  feen  by  us  in  the  ocean.  The  field- 
ice  was  commonly  opaque ; fome  of  the  large  maffes,  probably 
drenched  by  rain,  and  frozen  again,  were  tranfparent  and  pel- 
lucid ; but  the  ffnall  fragments  of  loofe  ice,  formed  by  the  de- 
cay of  the  large  maffes,  and  foaked  by  long-continued  rains,  we 
found  to  be  porous,  foft,  and  opaque. 

“ It  is  likewife  urged  as  an  argument  againft  the  formation 
of  ice  in  the  ocean,-  that  it  always  requires  land,  in  order  to 
have  a point  upon  which  it  may  be  fixed.  Firft,  I obferve,  that 
in  Mr.  Nairne’s  experiments,  the  ice  was  generated  on  the  fur- 
face,  and  was  feen  /hooting  cry  Hals  downwards  : which  evi- 
dently evinces,  in  my  opinion,  that  ice  is  there  formed  or  ge- 
nerated where  the  intenfeft  cold  is  : as  the  air  fooner  cools  the 
furface  than  the  depth  of  the  ocean,  the  ice  fiioots  naturally 
downwards,  and  cools  the  ocean  more  and  more,  by  which  it 
is  prepared  for  further  congelation.  I fuppofe,  however,  that 
this  happens  always  during  calms,  which  are  not  uncommon  in 
high  latitudes,  as  we  experienced  in  the  late  expedition.  Nor 
does  land  feem  abfolutely  neceffary  in  order  to  fix  the  ice  ; for 
this  may  be  done  with  as  much  eafe  and  propriety  to  the  large 
ice  mountains  which  remain  undiffolved  floating  in  the  ocean 
in  high  latitudes  j or  it  may,  perhaps,  not  be  improper  to 
fuppofe,  that  the  whole  polar  region,  from  8o°  and  upwards, 
in  the  fouthern  hemifphere,  remains  a lblid  ice  for  feveral  years 
together,  to  which  yearly  a new  circle  of  ice  is  added,  and  of 
which,  however,  part  is  broken  off  by  tire  winds  and  the  re- 
turn of  the  mild  feafon.  Wherever  the  ice  floats  in  large  mafles, 
and  fometimes  in  compart  bodies  formed  of  an  infinite  number 
of  fmall  pieces,  there  it  is  by  no  means  difficult  to  freeze  the 
whole  into  one  piece ; for  amongft  the  ice  the  wind  has  not  a 
power  of  railing  high  and  great  waves.  This  circumftance  was 
not  entirely  unknown  to  the  ancients  ; and  it  is  probable  they 
acquired  this  information  from  the  natives  of  ancient  Gaul,  anil 
from  the  Britons  and  other  northern  nations,  who  fometimes 
undertook  long  voyages.  The  northern  ocean  was  called  by 
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the  ancients  the  frozen,  the  dead,  the  lazy,  and  immovealle  fea  : 
fometimes  they  gave  it  the  name  of  mare  crcnium,  the  concrete 
fea,  and  morimarufa,  the  dead  fea.  And,  what  is  very  remark- 
able, in  all  the  northern  cold  countries  the  froit  fometimes  is 
fo  intenfe,  that  all  the  waters  become  fuddenly  coagulated  into 
a kind  of  pafte  or  dough,  and  thus  at  once  congeal.” 

On  this  reafoning  of  Mr.  Forfler’s,  however,  we  rriuft  ob- 
ferve,  that  it  cannot  polhbly  invalidate  any  fa£t  which  Mr.  Bar- 
rington has  advanced.  The  bed  concerted  and  mod  plaufible 
theory  in  the  world  mud  yield  to  experience  ; for  this  is  in  fadt 
what  mud  judge  all  theories.  Now,  from  what  we  have  al- 
ready related,  it  is  demondrated,  that  in  the  fpace  between  the 
mouths  of  the  rivers  Piafida  and  Chatanga  more  ice  mud  be 
formed,  and  more  intenfe  colds  generated,  than  in  any  other 
part  of  the  world  ; confequently,  for  a confiderable  fpace  both 
on  the  ead  and  welt  lide  of  that,  the  fea  mud  be  more  full  of 
ice  than  anywhere  elfe.  Now,  between  thefe  two  rivers  there 
is  the  promontory  of  Taimura,  which  runs  out  to  the  lati- 
tude of  78°,  or  near  it,  and  which  of  necellity  mud  obdruft 
the  difperfion  of  the  ice ; and  that  it  aftually  does  fo  is  in 
fome  degree  probable,  becaufe  in  one  of  the  Ruffian  voyages 
above  mentioned,  the  eadern  rnouth  of  the  Lena  was  quite 
free,  when  the  wedern  ones  were  entirely  choaked  up  with 
ice.  Now  the  mouth  of  the  Yana  lies  feveral  degrees  to 
the  eadward  of  the  Lena:  confequently,  when  the  ice  comes 
eadvvard  from  the  Cape  of  Taimura,  it  mud  necelfarily  fill 
all  that  fea  to-  the  latitude  of  78°  and  upwards;  but  the 
CofTack  Markoff,  if  he  proceeded  diredtly  north,  could  not 
be  further  than  the  promontory  of  Taimura,  and  confequently 
dill  enveloped  among  the  ice.  Belides,  we  are  certain,  that 
the  fea  in  78°  is  not  at  all  frozen  into  a folid  cake  in  fome 
places,  fince  Lord  Mulgrave,  in  1773,  reached  8i°.  Mr.  Fol- 
der’s argument,  therefore,  cither  proves  nothing,  or  it  proves 
too  much.  If  it  proves,  that  about  the  middle  of  the  eadern 
continent  the  cold  is  fo  intenfe,  that  a fufficient  quantity  of  ice 
is  formed  to  obftrudt  the  navigation  for  feveral  hundred  miles 
round,  this  proves  nothing  ; becaufe  we  knew  before  that  this 
mud  be  the  cafe  : But  if  it  proves,  that  the  fea  mud  be  unna- 
vigable  by  reafon  of  ice  all  round  the  globe  at  7S®  N.  lat.  this  is 
too  much;  becaufe  we  certainly  know,  that  in  1 7 73  Lord 
Mulgrave  reached  the  latitude  of  8 1 °.  However,  though  it 
fhould  be  allowed  that  the  fea  is  quite  clear  all  the  way  to  the 
pole,  it  mud  be  a very  great  uncertainty  whether  any  fhip  could 
by  that  way  reach  the  Ead  Indies;  becaufe  we  know  that  it 
mud  fail  down  between  the  continents  of  Ada  and  America, 
thiough  that  drait  whofe  mouth  mud  often  be  blocked  up  with 
ice  driving  eadvvard  along  the  continent  of  Alia. 

The  fouth  pole  is  dill  more  inacceffible  than  the  north  pole ; 
for  the  ice  is  found  in  much  lower  fouthern  than  northern  la- 
titudes. Upon  this  fubjedt  M.  Pages  fpeaks  thus:  “ Having 
in  former  voyages  (fays  he)  vifited  many  parts  of  the  terra- 
queous globe  in  diderent  latitudes,  I had  opportunites  of  ac- 
quiring a confiderable  knowledge  of  climate  in  the  torrid  as 
well  as  in  the  temperate  divifions  of  the  earth.  In  a fubfequent 
voyage  I made  it  my  bufinefs  to  be  equally  well  informed  re- 
Jpedting  the  reputed  inhofpitable  genius  of  the  South  Seas  ; and 
upon  my  return  from  that  expedition  I entertained  not  the 
fmalled  doubt  that  there  exifts  a peculiar  and  perpetual  rigour 
in  the  fouthern  hemifphere.”  (See  his  Travels  rauncl  the  World , 
vol.iii.  tranflated  from  the  French,  and  printed  at  London,  1792, 
for  Murray.)  This  fuperior  degree  of  cold  has  by  many  been 
fuppofed  to  proceed  from  a greater  quantity  of  land  about 
the  fouth  than  the  north  pole ; and  the  notion  of  a vad  con- 
tinent in  thefe  regions  prevailed  almod  tiniverfally,  info- 
much  that  many  have  fought  for  it,  but  hitherto  in  vain.  See 
the  articles  Cook’s  D'fcovcrits,  South-«5Yz,  and  Tekra  Au- 
Jlralis. 
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Magnetic  Pole.  See  Magnet,  Magnetism,  and  Vari. 
ation. 

North  Pole.  See  Pole. 

Von- Axe,  a fort  of  hatchet  nearly  refembling  a battle-axe, 
having  a handle  about  15  inches  in  length,  and  being  furniffied 
w'lth  a ffiarp  point  or  claw,  bending  downwards  from  the  back 
'of  its  head  ; the  blade  whereof  is  formed  like  that  of  any  other 
hatchet.  It  is  principally  employed  in  fea-fights  to  cut  away 
and  deftroy  the  rigging  of  any  adverfary  who  endeavours  to 
board.  Pole-axes  are  alfo  faid  to  have  been  fuecefsfully  ufed 
on  fome  occafions  in  boarding  an  enemy,  whofe  fides  were 
above  thofe  of  the  boarder.  This  is  executed  by  detaching 
feveral  gangs  to  enter  at  different  parts  of  the  (hip’s  length,  at 
which  time  the  pole-axes  are  forcibly  driven  into  her  fide,  one 
above  another,  fo  as  to  form  a fort  of  fcaling-ladders. 

PoLE-Cbtf.  See  Mustfla. 

Pole- Star.  See  Astronomy. 

_ POLEIN,  in  Englifh  antiquity,  is  a fort  of  (hoe,  ffiarp  or 
picked  at  the  point.  This  faffiion  took  its  rife  in  the  time  qf 
king  William  Rufus;  and  the  picks  were  fo  long,  that  they 
were  tied  up  to  the  knees  with  filver  or  golden  chains.  They 
were  forbidden  by  flat.  an.  4 Edw.  IV.  cap.  7.  Time fluxvs 
crintum,  tunc  Itixus  veflium , tunc  ufus  calceorum  cum  arcuatis 
aculeis  inventus  cjj.  Malmffi.  in  Will.  ii. 

POLEMARCHUS  was  a magiftrate  at  Athens,  who  had 
under  his  care  all  the  (Irangers  and  fojourners  in  the  city,  over 
whom  he  had  the  fame  authority  that  the  archon  had  over  the 
citizens.  It  was  his  duty  to  offer  a folemn  facrilice  to  Enyalus 
(faid  to  be  the  fame  with  Mars,  though  others  will  have  it  that 
he  was  only  one  of  his  attendants),  and  another  to  Diana,  fur- 
named  Aypilepot,  in  honour  of  the  famous  patriot  Harmodius* 
It  was  alfo  his  bufinefs  to  take  care  that  the  children  of  thofe 
that  had  loft  their  lives  in  tire  fervice  of  their  country  fhould  be 
provided  for  out  of  the  public  treafury. 

POLEMICAL,  in  matters  of  literature,  an  appellation 
given  to  books  of  controverfy,  efpecially  thofe  in  divinity. 

FOLEMO,  who  fucceeded  Xenocratesin  the  diredtion  of  the 
academy,  was  an  Athenian  of  diltinguiffied  birth,  and  in  the  ear- 
lier part  ot  his  life  a man  of  loofe  morals.  The  manner  in  which  he 
was  reclaimed  from  the  purfuit  of  infamous  pleafures,  and 
brought  under  the  difeipline  of  philofophy,  affords  a memorable 
example  of  the  power  of  eloquence  employed  in  the  canfe  of  vir- 
tue. His  hiftory  is  thus  related  by  Dr.  Enfield  : “As  he  was.  one 
morning  about  the  riling  of  the  fun,  returning  home  from  the 
revels  of  the  night,  clad  in  a loofe  robe,  crowned  with  garlands, 
llrongly  perfumed,  and  intoxicated  with  wine,  he  paffed  by  the 
fchool  of  Xenocrates,  and  faw  him  furrounded  with  his  dif- 
ciples.  Unable  to  refill  fo  fortunate  an  opportunity  of  indulging 
his  fportive  humour,  he  ruftied  without  ceremony  into  the 
fchool,  and  took  his  place  among  the  philofophers.  The  whole 
affembly  was  aftonifhed  at  this  rude  and  indecent  intrufion,  and 
all  but  Xenocrates  difeovered  figns  of  refentment.  Xenocrates, 
however,  preferved  the  perfedt  command  of  his  countenance  ; 
and  with  great  prefence  of  mind  turned  his  difeourfe  from  the 
fubjedl  on  which  he  was  treating  to  the  topics  of  temperance 
and  modelty,  which  he  recommended  with  fuch  ftrength  of 
argument  and  energy  of  language,  that  Polemo  was  conftraincd 
to  yield  to  the  force  of  conviction.  Inftead  of  turning  the 
philofopher  and  his  dodtrine  to  ridicule,  as  he  at  firft  intended, 
he  became  fenfible  of  the  folly  of  his  former  condudt ; was 
heartily  afhamed  of  the  contemptible  figure  which  he  had  made 
in  fo  refpedtable  an  affembly  ; took  his  garland  from  his  head; 
concealed  his  naked  arm  under  his  cloak;  affirmed  a fedate  and 
thoughtful  afpedt  ; and,  in  (hort,  refolved  from  that  hour  to  re- 
linquifh  his  licentious  pleafures,  and  devote  himfelf  to  the  pur- 
fuit of  wifdom.  Thus  was  this  young  man,  by  the  powerful 
energy  of  truth  and  eloquence,  in  an  inflant  converted  from  an 
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Infamous  libertine  to  a refpe  ttible* philofopher.  In  Rich  a fad- 
den  change  of  character  it  is  difficult  to  avoid  paffing  from  one 
extreme  to  another.  Polemo  after  his  reformation,  in  order 
to  brace  up  his  mind  to  the  tone  of  rigid  virtue,  conftahtly 
p raft t fed  the  fevered  aufterity  and  mod  hardy  fortitude.  From 
the  thirtieth  vear  of  his  age  to  his  death  he  drank  nothing  but 
water.  When  he  differed  violent  pain  he  (bowed  no  external 
fign  of  anguidi.  In  order  to  preferve  his  mind  undifturbed  by 
paffion,  he  habituated  himfelf  to  fpealc  in  an  uniform  tone  of 
voice,  without  elevation  or  depredion.  The  aufterity  of  h:s 
manners  was,  however,  tempered  with  urbanity  and  generolity. 
He  was  fond  of  folitude,  and  puffed  much  of  his  time  in  agar- 
den  near  his  fchool.  He  died,  at  an  advanced  age,  of  a con- 
fumption.  Of  his  tenets  little  is  Paid  hy  the  ancients,  becaufe 
he  ftriftly  adhered  to  the  do&rine  of  Plato.” 

POLEMONIUM,  Greek  Valerian,  or  Jacob's  Ladder  : 
A genus  of  the  monogynia  order,  belonging  to  t lie  pentandria 
clafs  of  plants  ; and  in  the  natural  method  ranking  under  the 
29th  order,  Campanaceae.  The  corolla  is  quinquepartite  ; the 
{lamina  inferted  into  fcales,  which  clofe  the  bottom  of  the  co- 
rolla ; the  ftigma  is  trifid  : the  capfule  bilocular  fuperior.  There 
are  two  fpecies,  of  which  the  mod  remarkable  is  the  coeruleum, 
with  an  empalement  longer  than  the  flower.  It  grows  natu- 
rally in  fome  places  of  England  : however,  its  beauty  has  ob- 
tained it  a place  in  the  gardens.  There  are  three  varieties  ; one 
with,  a white,  another  with  a blue,  and  another  with  a varie- 
gated flower;  alfo  a kind  with  variegated  leaves.  They  are  ea- 
sily propagated  by  feeds  ; but  that  kind  with  variegated  leaves 
is  "preferred  by  parting  its  roots,  becaufe  the  plants  railed  from 
feeds  would  be  apt  to  degenerate  and  become  plain. 

POLEMQSCOPE,  in  optics,  the  fame  with  Opera-glass. 
See  Dioptrics. 

POLEVBURG  (Cornelius),  an  excellent  painter  of  little 
landfcapes  and  figures,  was  born  at  Utrecht  in  1 586,  and  edu- 
cated under  Blomaert,  whom  he  foon  quitted  to  travel  into 
Italy;  and  ftudied  for  along  time  in  Rome  and  Florence, 
where  he  formed  a flyle  entirely  new,  which,  though  preferable 
to  the  Flemi(h,is  unlike  any  Italian,  except  in  his  having  adorned 
his  landfcapes  with  ruins.  There  is  a varnifhed  fmoothnds  and 
finifhing  in  his  pictures  that  render  them  always  pleafing, 
though  fimple  and  too  nearly  refembling  one  another.  The 
Roman  cardinals  were  charmed  with  the  neatnefs  of  his  works, 
as  was  alfo  the  great  duke  ; but  could  not  retain  him.  He  re- 
turned to  Utrecht,  and  pleafed  Rubens,  who  had  feveral  of  his 
performances.  King  Charles  I.  invited  him  to  London,  where 
he  generally' painted  the  figures  in  Steenwyck’s-  perfpedlivcs : 
but  the  king  could  not  prevail  on  him  to  fix  here  3 for  after 
flaying  only  four  years,  and  being  handfomely  rewarded  by  his 
majelty  for  feveral  pieces  which  he  performed  for  him,  he  re- 
turned to  Utrecht,  and  died  there  at  the  age  of  74.  His  works 
are  very  fearce  and  valuable. 

POLERON,  one  of  the  Banda. or  nutmeg  iflands  in  the 
Eaft  Indies.  This  was  one  of  tbofe  fpicc  iflands  which  put 
themfelvts  under  the  protection  of  the  Englifli,  and  voluntarily 
acknowledged  James  1.  king  of  England  for  their  fovereign ; 
for  which  reafon  the  natives  of  this  and  the  refl  of  the  iflands 
were  murdered  or  driven  thence  by  the  Hutch,  togethet  with 
the  Englifh. 

POLES! A,  a province  of  Poland,- bounded  by  Polachio  and 
Proper  Lithuania  on  the  north,  and  by  Volhinia  on  the. font h. 
It  is  one  of  the  palatinates  of  Lithuania,  and  is. commonly  called 
Brefcia,  and  its  capital  is  of  this.  name.  It  is  full  of.fordts  and. 

lakes. 

POLESINO-de-Rgvioo,  a province  of  Ttaly,  in  the  re- 
public of- Venice,  lying  to  the.  north  of  the  river  Po  ; and 
bounded  on  that  fide  by  the  Paduan,  on  the  foutlt  by  . the  Fer- 
raj-cfe,  on  the  eaft  by  Degado,  and  on  the  weft  by  the  Vcro- 
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nefe.  It  is  45  milts  in  length,  and  1,7  in  breadth,  and  13  a fer- 
tile country.  Rovigo  is  the  capital 

PO^ET-ZE  were  ten  magillrates  of  Athens,. who,  with  three 
that  had  the  management  of  money  allowed  for  public  /hows, 
were  empowered  to  let  out  the  tribute- money  and  other  public 
revenues,  and  to  fell  confiscated . eftates  ; ail  which  bargains 
were  ratified  by  their  prefident,  or  in  his  name.  They- were  by 
their  office  alfo  bound  to  convift  fuch-as  had  not  paid  'he  tri- 
bute cabled  u-shmov,  and  fell  them  in  the  market  by  auclion. 
The  ma  ket  where  thefe  wretches  were  fold:  was  called  hxma^- 
lrtptOV  TB  IJsSloiHlii. 

POLIANTHES,  the  Tuberose:  A'  genus  of  the  mo- 
nogyuia  order,  belonging  to  the  hexandria  clafs  of  plants  3 and 
in  the  natural  method  ranking  under  the  loth  order,  Ccronaru, 
The  corolla  is  funnel-fliaped,  incurvated,  and  equal  j.’ihe.fila— 
ments  are  inferted  into  the  throat  of  the  corolla  5 in  the  bottom 
of  which  the  germen  is  fituated.  There  is  but  one  fpecies,  con- 
fiding of  fome  varieties  5 all  of  Which  being,  exotics  of  tender 
quality,  require  aid  of  artificial  heat,  under  fhelter  of  frames 
and  glaffes,  See.  to  bring  them  to  flower  in  perfeftion  in  this 
country.  The  polianthes,  or  tuberofe,  hath  an.  oblong.  bulb- 
like, tuberous,  white  root  5 crowned  with  a few  Jong  very  nar- 
row leaves ; amidft  them,  an  upright,  ftraight,  firm  ftem,  Jthree 
or  four  feet  high,  terminated  by  a long  fpike  of  large  white 
flowers  arranged  alternately'.  The  varieties  are  the  common 
tuberofe,vvith  Angle  flowers, — double  flowered, — dwarf-  (talked, 
— variegated  leaved.  They  all  flower  here  in  June,  July,  and. 
Auguil : the  flowers  are  funnel  or  bell-fliaped ; garnilh  the 
upper  part  of  the  ftem  in  a long  fpike,  confiding  of  from  10  ■ 
to  ao  or  more  feparate  in  alternate  arrangements,,  the  lower 
flowers  opening  firft,  which  are. fucceeded  by  thofe  above,  in 
regular  order,  making  in  the.whole  a mod  beautiful  appearance, 
highly'  eni iched ' with  a molt  fragrant  odour.  The  common 
fingle-flowered  tuberofe  is  thefort  the  moll  commonly  culti- 
vated, as  it  generally  blows  the  mod  freely,  and  poffefles  the 
fined  fragrance.  The  doublefhiwered  kind  alfo  highly  merits  • 
culture,  as  when  it  blows  fair  it  makes  a Angularly  fine  appear- 
ance. The  dwarf  and  the  variegated  kinds  are  inferior  to  the 
other  two,  but  may  be  cultivated  for  variety. 

All  the  varieties  being  exotics  from  warm  countries,  although 
they  are  made  to  dower  in  great  perfection  in  our  gardens  by 
the  affiftance  of  hot-beds,  they  will  not  profper- in  the  open 
ground,  and  do  not  iucreafe  freely  in  England  3 fo  that  afuq- 
ply  of.  the  roots  is  imported  hither  annually  from  Genoa,  and 
other  parts  of  Italy,  by  mod  of  the  eminent  nurfery-  and 
feedfmen,  and  the  Italian  warelioufe-keepers ; , generally  ar- 
riving in  February  or  March,  time  enough  for  the  enfuing  Cum- 
mer's bloom  ; and  are  fold  commonly  at  the  rate  of  twelve  at* 
fifteen  (hillings  per  hundred,  being  careful  always  to  procure  as- 
large  roots  as  poffible,  for  on  this  depends  the  fuccefs  of  hav- 
ing a complete  blow.  They,  requiring  artificial  beat  to  blow 
them  , in  this  country,  .are  planted  in  pots,  and  plunged  in  a.  < 
hot-bed,  under  a deep  frame  furniflied  with  glafs  lights  ; or 
placed  in  a h.Ot-houfe,  where  they  may  he  Mowed  to  gj  eat  per- 
fetliun  with  little  trouble.  The  principal  feafon  for  planting 
them  is  March  and  Aprd  c obferving,  however,  that-  in  order 
to  continue  a long  fucceffion  of  the  bloom,  it  is  proper  to  make 
two  or  three  different  plantings,  at  about  a month  interval  ; . 
one  in  March,  another  in  April,  and. a thiid  the  beginning  of 
May,  whereby  the  blow  may  be  continued  from  June,  until 
September  3 obferving,  as  above  mentioned,  they  mav  be  flow- 
ered either  by  aid  of  a common  dung  or.  bark  Jiot-bed,  or  in. 
a hot-.houfe'.  . 

With  refpe£l  to  the  propagation  of. thefe  plants,  it  is  princ; 
pally  by  offsets  of  the  roots.  The  blowing  roots  that  r.t« 
brought  annually  from  abroad  for  ale  are  often  furniflied  with, 
offsets,  which  ought  to  be  iepainted  previous  to  plauting, 
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Thole  alfo  that  are  planted  here  in  our  gardens  frequently  fur- 
nidi  offsets  lit  for  leparation  in  autumn  when  the  leaves  decay  : 
they  mud  then  be  preferred  in  fand  all  winter  in  a dry  fheltered 
place  ; and  in  the  beginning  of  March,  plant  them  either  in 
a bed  of  light  dry  earth,  in  the  full  ground  ; or,  to  forward 
them  as  much  aspoffible,  allow  them  a moderate  hot-bed  ; and 
in  either  method  indulge  them  with  a fhelter  in  cold  weather, 
either  of  a frame  and  lights,  or  arched  with  hoops  and  occalion- 
a)!y  matted ; but  let  them  enjoy  the  full  air  in  all  mild  weather, 
giving  alfo  plenty  of  water  in  dry  weather  during  the  feafon  of 
their  growth  in  fpring  and  fummer.  Thus  let  them  grow  till 
their  leaves  again  decayr  in  autumn  : then  take  them  up,  clean 
them  from  earth,  and  lay  them  in  fand  till  fprmg;  at  which 
time  fuch  toots  as  are  large  enough  to  blow  may  be  planted 
and  managed  as  already  directed,  and  the  fmaller  roots  planted 
again  in  a nurfery-bed,  to  have  another  year’s  growth  ; after- 
wards plant  them  for  flowering.  The  Egyptians  put  the 
flowers  of  tuberofe  into  fweet  oil;  and  by  this  means  give  it 
a moll  excellent  flavour,  fcarce  inferior  to  oil  of  jafinine. 

POL1CANDRO,  a Imall  ifland  in  the  Archipelago,  feared 
between  Milo  and  Morgo.  It  has  no  harbour,  but  has  a town 
«bout  three  miles  from  the  fliore  near  a huge  rock.  It  is  a rag- 
ged  flony  fifland,  but  yields  as  much  corn  as  is  fufficient  for  the 
inhabitants,  who  conlifl  of  about  120  Greek  families,  all  Clirif- 
tians  The  only  commodity  is  cotton  ; of  which  they  make 
napkins,  a dozen  of  which  are  fold  for  a crown.  E.  Ion.  35.  25. 
N.  lat.  36.  36. 

POLICASTRO,  an  epifcopal  town  of  Italy,  in  the  king- 
-dom  of  Naples,  and  in  the  Hither  Principato  ; but  now  almoll 
m ruins,  for  which  reafon  the  bilhop  refides  in  another  town. 
L Ion.  .15.  46.  N.  lat.  40.  26. 

POLILY,  or  Polity,  in  matters  of  government.  See 
Polity, 

Policy  cf  Infurance,  or  AJfurancc,  of  fhips,  is  a contract 
or  convention,  whereby  a perlon  takes  upon  himfelf  the  rifles 
-of  a fea- voyage;  obliging  himfelf  to  make  good  the  lofles  and 
damages  that  may  befall  the  veflel,  its  equipage,  tackle,  victual- 
ling, lading,  &c.  either  from  tempi  fts,  fhipvvrecks,  pirates, 
fire,  war,  reprifals,  in  part  or  in  whole  ; in  confideration  of 
a certain  fum  of  feven,  eight,  or  ten  per  cent,  more  or  lefs  ac- 
cording to  the  rifle  run;  which  fum  is  paid  down  to  the 
affurer  by  the  affuree  upon  his  flgning  the  policy.  See  In- 
surance. 

POLIDORO  da  Caravaggio,  an  eminent  painter,  born 
at  Caravaggio  in  the  Milanefe  in  1492.  He  went  young  to 
Rome,  where  he  worked  as  a labourer  in  preparing  ftucco  for 
the  painters  ; andjwas  fo  animated  by  feeing  them  at  work  in 
the  Vatican,  that  he  folicited  fome  of  them  to  teach  him  the 
rules  of  dtfigning.  He  attached  himfelf  particularly  to  Matu- 
Tino,  a young  Florentine  ; and  a fimilarity  in  talents  and  tafte 
producing  a dilinterefled  aff  ection,  they  affociated  like  brothers, 
laboured  together,  and  lived  on  one  common  purfe,  until  the 
death  of  Matiiiino.  He  undtrffood  and  praCtifed  the  chiaro- 
feuro  in  a degree  fuperior  to  any  in  the  Roman  fchool ; and 
fmiflied  an  incredible  number  of  pictures  both  in  frefco  and  in 
oil,  few  of  the  public  buildings  at  Rome  being  without  fome  of 
his  paintings.  Being  obliged  to  fly  from  Rome  v hen  it  was 
flo-med  and  pillaged,  he  retired  to  Mefflna,  where  he  obtained 
a large  fum  of  money  with  great  reputation,  by  painting  the 
triumphal. arches  for  the  reception  of  Charles  V after  his  vic- 
tory at  Tunis  ; and  when  he  was  pteparing  to  return  10  Rome, 
lie  was  murdeied,  for  the  fake  of  his  riches,  by . his  Sicilian 
-valet  with  other  aflafTins,  in  the  year  1 543. 

P(  LIEOLI A.  See  Andromeda. 

TOl  1GNAC  (Melc  hior  de),  an  excellent  French  genius 
and  a cardinal,  was  born  of  an  ancient  and  noble  family  at  Puv, 
#he  capitii  of  Velay,  1111062.  He  wa3  fent  by  Louis  XI V. 


ambaflador  extraordinary  to  Poland,  where,  on  the  death  of 
Sobiefki,  he  formed  a projeCt  of  procuring  the  eledtion  of  the 
prince  of  Conti.  But  failing,  he  returned  home  under  fome 
difgrace ; but  when  reflored  to  favour,  he  was  fent  to  Rome 
as  auditor  of  the  Rota.  He  was  plenipotentiary  during  the 
congrefs  at  Utrecht,  at  which  time  Clement  l.  created  him  a 
cardinal;  and  upon  the  accelfion  of  Louis  XV.  he  was  ap- 
pointed to  refide  at  Rome  as  inittifter  of  France.  He  remained 
there  till  the  year  1732,  and  died  in  the  year  1741.  He  left 
behind  him  a MS.  poem  entitled  Ami- Lucretius,  feu  de  Deo  et 
Natura  ; the  plan  of  which  he  is  faid  to  have  formed  in  Hol- 
land in  a converfation  with  Mr.  Bayle.  This  celebrated  poetn 
was  firft  publifbed  in  the  year  1 749,  and  has  (nice  been  feveral 
times,  printed  in  other  countries  befldes  France.  He,  had  been 
received  into  the  French  Academy  in  170.J,  into  the  Academy 
of  Sciences  in  1713,  into  that  of  the  Belles  Lettres  in  1717: 
and  he  would  have  been  an  ornament  to  any  fociety,  having  all 
the  accompli fhments  of  a man  of  parts  and  learning. 

POLISHER,  or  Burnish  er,  among  mechanics,  an  inflru- 
ment  for  poliflting  and  burnifhiug  things  proper  to  take  a poliffi. 
The  gilders  ufe  an  iton-polifher  to  prepare  their  metals  before 
gilding,  and  the  blood-ltone  to  give  them  the  bright  polifli 
after  gilding.  The  polifhers,  among  cutlers,  are  a kind  of  wooden 
wheels  made  of  walnut-tree,  about  an  inch  thick,  and  of  a dia- 
meter at  pleafuse,  which  are  turned  round  by  a great  wheel ; 
upon  thefe  they  fmooth  and  polifh  their  work  with  emery  and 
putty.  The  polifhers  for glafs  confilt  of  two  pieces  of  wood  ; 
the  one  flat,  covered  with  old  hat : the  other  long  and  half- 
round,  fallened  on  the  former,  ivhofc  edge  it  exceeds  on  both 
Tides  by  fome  inches,  which  ferves  the  workmen  to  take  hold  of, 
and  to  work  backwards  and  forwards  by.  The  polifhers  ufed 
by  fpe  ilacle -makers  are  picCes  of  wood  a foot  long,  feven  or  eight 
inches  broad,  and  an  inch  and  a half  thick,  covered  with  old 
beaver  hat,  whereon  they  polifli  the  fhell  and  horn  frames  their 
fpeCtacle-glaffes  are  to  be  let  in. 

POLISHING,  in  general,  the  operation  of  giving  a glofs  or 
luffve  to  certain  fubftances,  as  metals,  glafs,  marble,  &c.  The 
operation  of  poliflting  optic-glafTes, after  being  properly  ground,' 
is  one  of  the  moil  difficult  points  of  the  whole  proceis.  -See 
Telescope. 

POLITENESS  means  elegance  of  manners  or  good  breed- 
ing : Lord  Chefterfield  calls  it  the  art  of  pleafing.  It  has  alfo 
betn  called  an  artificial  good  nature;  and  indeed  good  nature 
is  the  foundation  of  true  politenefs ; without  which  art  will 
make  but  a very  indifferent  figure,  and  will  generally  defeat  its 
own  ends.  “ Where  compliance  and  aflent,  caution  and  can- 
dour, fays  Dr.  Knox,  arife  from  a natural  tendernefs  of  difpo- 
fition  and  foftnefs  of  nature,  as  they  fometimes  do,  they  are 
almoll  amiable,  and  certainly  excufable ; but  as  the  effeCts  of 
artifice,  they  mull  be  defpifed.  The  perfons  who  poffefs  them 
are,  indeed,  often  themfelves  the  dupes  of  their  own  deceit, 
when  they  imagine  others  are  deluded  by  it.  For  exceffive  art 
always  betrays  itl'elf ; and  many,  who  do  not  openly  take  notice 
of  the  deceiver,  from  motives  of  delicacy  and  tendernefs  for 
his  character,  fecretly  deride  and  warmly  refent  his  ineffectual 
fubtiity.” 

The  following  obfervations  perhaps  contain  the  fum  of  the 
art  of  pleafing  : 1.  A fixed  and  habitual  refolution  of  endea- 

vouring to  pleafe,  is  a circumflauce  which  will  feldom  fail  of 
cffe£t,  and  its  effeCt  will  every  day  become  more  vifiblc  as  this 
habit  iucreafes  in  ffrength.  2.  This  refolution  muff  be  regu- 
lated by  a very  confiderable  degree  of  good  fenfe.  3.  It  is.  a 
maxim  of  almolt  general  application,  that  what  pleafes  us  in 
another  will  alfo  pleafe  others  in  us.  4.  A conflant  and  habi- 
tual attention  to  the  different  difpofltions  of  mankind,  to  their 
ruling  paffions,  and  to  their  peculiar  or  occafional  humours,  is 
absolutely  neceffar-y.  5.  A man  who  would  pleafe,  mult  pof- 
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fefs  a fir™?  equa^  and  fteady  temper.  And,  6.  An  eafy  and 
graceful  manner,  as  diftant  from  bafhfulnefs  on  the  one  hand 
as  from  impudence  on  the  other.  “ lie  who  thinks  himfelf 
fure  of  plealing  (fays  Lord  Chellerfield),  and  he  who  defpairs 
of  it,  are  equally  fure  to  fail.”  And  he  is  undoubtedly  in  the 
right.  The  one,  by  his  a (Turning  vanity,  is  inattentive  to  the 
means  of  plealing  ; and  the  other,  from  iear,  .is  rendered  inear 
pal'le  of  employing  them. 

A variety  of  excellent  rules  for  acquiring  politenefs,  with 
ftri&ures  on  particular  kinds  of  impolitenefs,  may  be  found  in 
the  Spectator,  Rambler,  Idler , Lounger,  Mirror,  and  other  pe- 
riodical works  of  that  kind  ; in  Knox's  L'Jfays,  and  among  Swift's 
{Forks  ; fee  Good  Manners.  Che/leijield’s  Art  oJP  leafing,  and 
his  Letters,  are  alfo  worthy  of  perufal,  provided  the  reader  be 
on  his  guard  again!!  the  inlincerity  and  other  vices  which  thofe 
books  are  calculated  to  infufe,  and  provided  he  always,  bear  in 
mind,  that  true  politenefs  doe3  not  confill  in  fpecious  manners 
and  a diffimulating  addrefs,  but  that  it  muft  always  be  founded 
-on  real  worth  and  intrinjtc  virtue. 

POL1TIAN  (Angelo),  was  born  at  Monte  Pulciano  in 
Tufcany  in  1454.  He  learned  the  Greek  tongue,  of  which  he 
became  a complete  mailer,  under  Andronicus  of  Theflalonica. 
He  is  faid  to  have  written  verfes  both  in  Greek  and  Latin  when 
he  was  not  more  than  12  years  of  age.  He  ftudied  alfo  the  Pla- 
tonic philofophy  under  Marfilius  Ficinus,  and  that  of  Ariiiotle 
under  Argyropylns.  He  was  one  of  the  moll  learned  and 
polite  writers  of  his  time.  The  firft  work  which  gained  him  a 
reputation  was  a poem  on  the  tournament  of  Julian  dc  Media's. 
The  account  he  wrote  fomc  time  after  of  the  confpiracy  of  the 
Pazzis  was  very  much  elleemctf.  Pie  wrote  many  other  pieces 
which  have  merited  approbation  ; and  had  he  lived  longer,  he 
would  have  enriched  the  republic  of  letters  with  many  excel- 
lent works  ; but  he  died  at  the  age  of  40  years.  Plis  morals  an- 
fwered  the  homelinefs  of  his  face  rather  than  the  beauty  of  his 
genius  ; for  Paul  Jovius  informs  us,  “ he  was  a man  of  awkward 
and  perverfe  manners,  of  a countenance  by  no  means  open  and 
liberal,  with  a nofe  remarkably  large,  and fquinling  eyes.  He  was 
crafty,  fatirical,  and  full  of  inward  malice  : for  his  conftant  way 
was,  to  fneeratand  ridicule  the  productions  of  other  men,  and 
never  to  allow  any  criticifm,  however  jull,  upon  his  own.’’ 

He  was,  neverthclefs,  as  all  acknowledge,  a man  of  mod  con- 
fummate  erudition  ; and  not  only  fo,  but  a very  polite  and  ele- 
gant writer.  Erafmus,  in  his  Ciceroni  anus,  calls  him  a rare 
miracle  of  nature,  on  account  of  his  excelling  in  every  kind  of 
writing  : his  words  are  remarkable  : “ Fateor  Angclum  prorfus 
angelica  fuipfe  matte,  rarum  nature e miraoulum,  ail  quodcunque 
feripti  genus  applicaret  animum Some  of  his  poems  Were  fo 
much  admired,  that  feveral  learned  mcfi  have  made  it  their  bufi- 
nefs  to  conmrr.ent  on  them.  It  has  been  often  reported  that  he 
fpoke  of  the  Bible  with  great  contempt ; and  that,  having  read 
it  but  once,  he  complained  he  had  never  fpent  his  time  fo  ill. 
But  this  is  not  probable,  for  it  mud  be  remembered  that  lie 
was  a priefland  canon  of  Florence  ; and  we  learn  from  one  of 
his  epillles  that  he  preached  a whole  Lent.  It  does  not  indeed 
follow  hence,  that  he  did  not  think  contemptuoufly  of  the 
Bible,  becaufe  many  of  his  church,  efpecially  among  the  better 
fort,  have  not  been  very  good  believers,  and  he  might  be  one  of 
them  : but  it  is  not  likely  he  would  fpeak  out  fo  freely.  “ I 
could  (as  Bayle  fays)  much  more  ealily  believe  the  judgment 
he  is  faid  to  have  made  on  the  Pfalms  of  David  and  the  Odes  of 
Pindar:  he  did  not  deny  that  there  are  many  good  and  fine 
things  in  the  Pfalms ; but  he  pretended  that  the  fame  things 
appear  in  Pindar  with  more  brightnefs  and  fweetnefs.”  The 
two  Scaligers  have  fpoken  highly  of  Politian  : the  elder  has 
preferred  a confolatory  elegy  of  his  to  that  which  Ovid  Cent  to 
Livia  upon  the  death  of  Drufu3,  and  fays  he  had  rather  have 
h«en  the  author  of  it ; the  younger  calls  him  an  excellent  poet, 
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but  thinks  the  flyle  of  his  epillles  too  dated  and  dechma- 
tory.  . .. 

Ills  works  have  been  printed  at  various  times,  and  in  va- 
rious places;  his  epillles  have  probably  been  moll  read,  becaufe 
thefe  are  things  which  the  generality  of  people  are  belt  plea  fed 
with. 

POLITICAL,  from  aroMf  “a  city,"  fignifies  any  thing 
that  relates  to  policy  or  civil  government. 

Political  Arithmetic,  is  the  art  of  reafoning  by  figures 
upon  matters  relating  to  government,  fuch  as  the  revenues, 
number  of  people,  extent  and  value  of  land,  t.rfes,  trade.  Sax 
in  any  nation.  Thefa  calculations  are  generally  made  with  a 
view  to  alcertain  the  comparative  ftrength,  profperity,  &c.  of 
any  two  or  more  nations.  With  this  view,  Sir  William  Petty, 
in  his  Political  Arithmetic,  p.  74,  &c.  computes  the  land  of 
Holland  and  Zealand  to  be  about  1,000,000  acres,  and  that  of 
France  to  be  8,000,000  ; and  yet  the  former  is  one  third  part 
as  rich  and  Itrong  as  the  latter.  The  flapping  of  Europe  he 
computes  to  be  about  2,000,000,  of  which  Britain  has  50^,000 ; 
Holland  900,000  ; France  100,000  ; Hamburgh,  Denmark, 
Sweden,  and  Dantzic  250,000  ; . and  Spain,  Portugal,  Italy, 
&c.  the  reft.  The  exports  of  France  he  computes  at 

5.000. 0001.  of  which  one-fourth  came  to  Britain;  of  Hol- 
land i8,oco,cool.  of  which-  ,900,0001.  came  to  Britain; 
The  money  railed  yearly  by  the  king  of  France  was  about 
6,500,000!.  fterling ; that  of  all  the  Dutch  provinces 

3.000. 000b  of  which  2,xoo,oooI.  was  railed  in  Holland  and 
Zealand.  The  number  of  people  in  England  he  computed  to 
be  fix  millions,  and  their  expences  at  7I.  per  annum  a head- 
42, coo, ocol. ; the  rent  of  land  8, 000, ocol.;  and  the  in- 
terells,  &c.  of  perfonal  eftates  as  much,  the  rents  of  houfes 

4. 000,  pool,  and  the  profits  of  labour  26,000,000!.  Tbe 
people  of  Ireland  he  reckoned  1,200,000.  The  corn  fpent  iit 
England,  at  5s.  a bufhel  for  wheat,  and  2s.  Cd.  for  barleys 
amounts  to  io,oco,oool.  a-year.  The  navy  of  England  then 
required  ,36,000  men  to  man  it,  and  other  trade  and  Hupping 

48.000.  In  France,  to  manage  the  whole  (hipping  trade,  there 
were  then  required  only  1500  men.  The  whole  people  of 
France  were  13,500,000;  and  thofe  of  England,  .Scotland,  and 
Ireland,  about  9,500,000.  In  the  three  kingdoms  are  about 

20.000  churchmen,  and  in  France  more  than  270,000.  In  the 
dominions  of  England  were  above  40,000  teamen,  and  in 
France  not  more  than  10,000.  In  England,  Scotland,  and 
Ireland,  and  all  their  dependencies,  there  was  then  about  6o,oco 
ton  of  (hipping,  worth  about  4,500,0001.  in  money.  The  lea- 
line  round  England,  Scotland  and  Ireland,  and  the  adjacent 
iiles,  is  about  3800  miles.  In  the  whole  world  he  reckoned 
about  350,000,000  of  people  ; and  thole  with  whom  the 
Englilh  and  Dutch  have  any  commerce,  not  more  than  eighty 
millions  ; and  the  value  of  commodities  annually  traded  for  in 
the  whole  not  above  45,000,0001.  That  the  manufactures 
exported  from  England  amounted  to  about  5,000,000!.  per 
annum  ; lead,  tin,  and  coals,  to  500,000b  per  annum.  The  va- 
lue of  the  French  commodities  then  brought  into  England  did 
not  exceed  1,200,000b  per  annum  ; and  the  whole  calh  of  Eng- 
land in  current  money  was  then  about  6,000,000b  fterling. 

With  thele  calculations  Dr.  Davenant  was  diilatisfied;  and 
therefore,  from  the  obfervations  of  Mr.  Greg.  King,  he  advanced 
others  of  his  own.  He  reckons  the  land  of  England  39  mil- 
lions of  acres ; the  number  of  people  5 millions  and  a half,  in- 
creafing  9000  a year,  making  allowance  for  wars,  plagues,  and 
other  accidents.  He  reckons  the  inhabitants  of  London 

530.000  ; of  other  cities  and  market-towns  in  England 
870,000;  and  thofe  of  villages,  &c.  4,100,000.  The  yearly- 
rent -of  land  he  reckons  io, 000, 000b;  of  houfes,  See. 

2.000. 000b  ; the  produce  of  all  kinds  of  grain  in  a tolerable 
year  9,075,000!.;  the  annual  rent  of  corn  lands  2,200,000!- 
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and  their  net  produce  9, "00,0001. ; the  rent  of  pnfhtre,  mea- 
dows, woods,  forelts,  commons,  heaths,  See.  7,000,000).  ; the 
S-nnual  produce  by  cattle  in  butter,  ched'e.  and  milk,  about 
2,-500,  ool.  ; the  value  of  the  wool  yearly -thorn  about 
2',o^r,oo"l. ; ot  horles  yearly  bred  about  '50,000*1.5  ot  the 
tlefh  yearly  (pent  as  food  about  3,55^,0001.5  of  the  tallow 
and  hides  about  6oo,goo1.;  of  the  hay  yearly  oonfumed  by 
horles  about  1,500, oocl.  ; of  the  hay  confumed  by  other  cattle 
1,000, oool  5 of  the  timber  yearly  felled  for  building 
5~o, oool.  5 and  of  the  wood  yearly  ('pent  in  tiring,  &c. 
about  500,000b  The  proportion  of  the  land  of  England  to 
its.  inhabitants  is  now  about  7^  acres  per  head  ; the  value  of 
the  wheat,  rye,  and  barley,  necefiary,  for  the  fultenance  of 
England,  amounts  to  at  lea'll  6,ooo,ocol.  lterling  per  annum  ; 
oi  the  woollen  manufacture  about  8,o.:o,oocl.  per  annum  ; 
and  exports  of  all  kinds  of  the  woollen  manufacture  amount 
to.  above  a, 000, cool,  per  annum  ; the  annual  income  of 
England,  on  which  the  whole  people  fubfift,  and  out  of  which 
all*  taxes  are  paid,  is  reckoned  to  be  about  43,000,000!. 
that  of  France  8 r,oco,ocol.  and  of  Holland  18,250,000b 
See  Davenant’s  EJJay  on  Trade,  in  vol.  vi.  of  bis  works.  For 
calculations  reflecting  mortality,  fee  Major  Grant’s  Obfer- 
vatijns  on  the  Bills  of  Mortality,  and  our  article  Bills  of  MOR- 
TALITY. 

In-  vol.  xlix.  of  the  Philofophical  Tranfadtions  we  have 
ameltimate  of  the  number  of  people  in  England  by  Dr.  Bra- 
kenridge,  from  conlidering  the  number  of  houfes  and  quantity 
of  bread  confumed.  On  the  former  principle  he  computes  the 
number  of  people  to  be  6,257,418  of  all  ages,  counting  in 
England  and  Wales  911,510  houfes,  and  allowing  fix  perfons 
to  a houfe.  From  a furvey  of  the  window  lights  after  the  year 
3.750,  the  number  of  houfes  charged  in  England  and  Wales 
were  690,000,  befides  200,600  cottages  that  pay  nothing  ; the 
whole  number  therefore  was  890,000,  and  the  number  of  peo- 
ple, allowing  fix  to  a houfe,  5,340,000.  On  the  latter  princi- 
ple, he  eftimates  the  number  of  quarters  of  wheat  confumed  at 
home  to  be  2,026,100  ; and  allowing  a quarter  for  three  per- 
fons. in  a year,  or  feven  ounces  a day  for  each  perfon,  he  con  - 
cludes the  number  of  people  to  be  6, 078,300.  Of  this  num- 
ber, according  to  Dr.  Halley’s  rule,  he  fuppofes  about  1,500,000 
men  able  to  carry  arms.  The  country  he  fuppofes  capable  of  lup- 
porting  one  half  more  inhabitants,  or  9,000,000 ; for,  according 
to  Mr.  Templeman’s  furvey,  England  contains  49,450  fquare 
miles,  that  is,  3 t ,658,000  acres,  of  which  25,300,000  acres  are 
proper  to  be  cultivated  5 and  allowing  three  acres,  well  manured, 
for, the  maintenance  of  one  perfon,  there  will  be  maintenance  in 
England  for  8,430,000  people  ; to  which  add  the  produce  of 
fifimig,  and  it  will  enable  the  country  to  fupport  9,000,000. 
In  Ireland,  Mr.  Templeman  reckons  .17,536,000  acres,  of 
which  Dr.  Brakenridge  thinks  12,000,000  are  capable  of  cul- 
tivation ; and  allowing  four  acres  to  each  perfon,  and  the  num- 
ber of  inhabitants  to  be  only  1,000,000,  Ireland  could  main- 
tain 2,oco,ooo  more  people  than  it  has  no w.  In  Scotland, 
containing  1,500,000  people,  and  17,728,000  acres  of  land,  of 
which  there  are  1 1,000,000  good  acres,  allowing  five  for  each 
perfon,  he  fuppofes  there  may  be  provifion  for  a, 200, 000  peo- 
ple, or  for  700,000  more  than  there  are  at  prefent.  Hence  he 
infers,  that  were  both  the  Britilh  illes  properly  cultivated,  there 
rs  a proviliori  for  6,000,000  inhabitants  beyond  the  prefent 
number.  Extending  his  furvey  to  the  whole  globe,  he  fuppofes 
the  whole  Airfare  to  be  to  the  quantity  of  land  as  8 to  3,  i.  e. 
as  197,819,550  to  74,182,33  1 fquare  miles  ; out  of  which  de- 
ducting one  third  for  walte  ground,  there  will  be  49,4541^87 
lquare  miles,  or  3 1,651,127,680  good  acres.  And  Hating  tho 
whole  number  of  inhabitants  on  the  globe  to  be  400,000,000, 
there  will  be  79  good  acres  to  eat  h f erfon.  See  Dr.  Halley’s 
Cumulations  on  the  fame  fubjedt,  and  Dr.  Brice's  (for  a lilt  of 
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whofe  works  fee  his  life  at  the  word  Price),  and  King  on  the 
Na'ional  Debt. 

POLITICS,  the  firft  part  of  economy  or  ethics,  confiftirig 
in  the  well  governing  and  regulating  the  affairs  of  a Hate  for 
the  maintenance  of  the  public  fafetys  order,  tranquillity,  and 
morals.  Lord  aeon  divides  politics  into  three  parts,  viz.  the 
preservation  of  the  date,  its  happinefs  and  fiourijbing,  and  its 
enlargement.  Of  the  firlt  two,  he  informs  us,  various  authors 
have  treated,  but  the  lali  has  never  been  handled ; and  he  has. 
given  a fpecimen  of  an  effay  to  fupply  the  want. 

POLITY,  or  Policy,  denotes  the  peculiar  form  and  con- 
ftitution  of  the  government  of  any  Itate  or  nation  ; or  the  laws 
orders,  and  regulations,  relating  thereto. — See  Government. 
Polity  differs  only  from  politics,  as  the  theory  from  the  practice 
of  any  art. 

Of  the  nature  of  our  focial  duties,  both  private  and  political, 
we  have  already  fpoken  at  fome  length  (fee  Moral  Pbilofopby)  ; 
and  we  (hall  have  occafion  to  take  a view  of  the  origin  and  na- 
ture of  the  feveral  political  ettablifliments  of  Europe,  &c.  here- 
after. (See  Civil  Society.)  We  fhall  only  further  remark 
in  this  place  upon  the  neceifity  of  always  joining  politics  and 
morality  together.  This  view  of  the  fubjedt  is  indeed  anti- 
quated and  negledted  j but  the  connedtion  has  always  been  exter- 
nally refpedted  even  by  thofe  who  have  feparated  them  themoff 
widely.  Politics  and  morality,  far  from  llanding  in  oppofition 
to  each  other,  have  the  mod  intimate  connedtion,  and  exhibit' 
the  relation  which  the  part  bears  to  the  whole  $ that  is  to  fay, 
that  politics  are  only  a part  or  a branch  of  morality.  No 
truth  can  be  more  evident  than  this  ; for,  as  morality  is  the 
guide  of  human  life,  the  principle  of  order,  and  the  univerfal 
fource  of  real  improvement  and  genuine  happinefs  to  all  man- 
kind, everything  relative  to  the  diredtion  of  individuals,  or  the 
■government  of  nations,  mud  be  comprehended  within  its  fphere, 
and  be  fubfervient  to  its  laws.  - All  the  fchemes  and  projedts 
of  pretended  political  wifdom,  that  deviate  from  or  violate  the 
rules  of  this  malfer-lcience,  turn  out  in  the  iliue  often  to  the 
detriment  of  their  contrivers,  always  to  that  of  the  nation; 
and  it  is  a palpable  and  abfurd  error  to  think  of  advancing  the 
happinefs  of  one  country  at  the  expence  of  the  general  good 
of  mankind.  The  experience  of  ages,  and  the  hiltory  of  the 
world,  confirm  thefe  atfertions  ; from  which,  and  from  daily 
oblervation,  we  obtain  a convincing  proof  of  the  wifdom  of 
the  good  old  maxim,  both  in  its  application  to  individuals  and- 
to  nations,  “ that  honefty  is  the  belt  policy.”  Oee  Baron 
Dahlberg’s  Conf derations  on  the  Connection  between  Morality 
and  Politics,  read  by  himlelf  to  the  Academy  of  Sciences  at 
Erfurt. 

POLL,  a word  ufed  in  ancient  writings  for  the  head  : hence 
to  poll,  is  either  to  vote,  or  to  enter  down  the  names  of  thofe. 
perfons  who  give  their  votes  at  an  eledtion. 

Poll-jE vi/.  See  Farriery. 

Pol v- Money,  or  Capitation,  a tax  impofed  by  authority  of 
parliament  on  the  perfon  or  head  ; either  on  all  indifferently, 
or  according  to  fome  known  mark  or  diltindtion,  as  quality, 
calling,  &c.  Thus,  by  the  (tatute  18  Car.  II.  every  fubjedt  in. 
the  kingdom  was  afi'efled  by  the  head  or  poll,  according  to 
his  degree  ; every  duke  iool.  marquis  80I.  baronet  30!. 
knight  20I.  efquire  10).  bcc.  and  every  Angle  private  per- 
fon i:d.  This  was  no  new  tax,  as  appears  by  former  adts  ofr. 
parliament, 

POL  LAC  HI  US,  or  Pollack*  See  Gadus. 

POLL.A:RD,  or  Crocahp,  the  name  of  a fort  of  bafe  mo- 
ney current  in  Ireland  in  the  tim'e  of  Edward  1.  See  Simon's 
Hifory  of  Ir.ifb  Coins. 

POLLEN,  the  fecundating  or  fertilizing dlift  contained  with*, 
in  the  antherae  or  tops  of  the  (lamina,  and  difperfed  upon  the, 
female  organ  when  ripe  for  the.  purp.ofcs.of  impregnation,  See; 
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Botany.  This  duff,  correfponding  to  the  feminal  fluid  in  ani- 
mals, is  commonly  of  a yellow  colour,  and  is  very  confpicuous 
in  the  fuinmits  of  fome  (lowers,  as  the  tulip  and  lily,  its  par- 
ticles are  very  minute,  and  of  extreme  hardnefs.  Examined 
by  the  microfcope,  they  are  generally  found  to  afl’ume  fome  de- 
terminate form,  which  often  predominates,  not  only  through  all 
the  fpecies  of  a particular  genus,  but  alfo  through  the  genera  of  a 
natural  family  or  order.  The  powder  in  queflion  being  triturated, 
and  otherwife  prepared  in  theftomach  of  the  bees,  by  whom  great 
quantities  are  collected  in  the  hairy  brufhes  with  which  their 
legs  are  covered,  is  fmppofed  by  fome  authors  to  produce'  the 
ftibftance  known  by  the  name  of  wax-,  a fpecies  of  vegetable 
oil,  rendered  concrete  by  the  prefence  of  an  acid,  which  mud 
be  removed  before  the  fubftance  can  be  rendered  fluid. 

POLLENTIA,  a town  ot  colony  of  Romaii  citizens  in  the 
Balearis  Major.  It  is  now  laid  to  be  Alcudta,  fituated  on  the 
north-eaft  fide  of  the  ifland  Majorca.  There  was  another  Pol- 
lentia  of  the  Picenum,  likewife  a colony.  It  is  thought  to  be 
either  the  fame  with  or  near  to  the  Urbs  Salvia,  but  is  now  ex- 
t'mdh.  There  was  a third  of  Liguria,  fituated  at  the  confluence 
of  the  Stura  and  Tanarus.  Suetonius  calls  it  a municipium, 
and  the  people  Pollentina  Plebs.  It  was  famous  for  its  abund- 
ance of  black  fleeces;  but  was  afterwards,  under  Arcadius  and 
Honorius,  ftained  with  a defeat,  rather  of  the  Romans  under 
Stilico  than  of  the  Goths  under  Alaricus,  though  palliated  by 
Claudian  the  poet,  after  which  Rome  was  taken  and  fet  on 
fire.  It  is  now  called  Solcnza,  a frnall  town  of  Piedmont,  not 
far  from  Alii. 

POLLEX,  in  anatomy,  denotes  either  the  thumb  or  great-toe, 
according  as  manus  or  pedis  is  added  to  it. 

POLLICHIA,  in  botany:  A genus  of  the  monogynia  order, 
belonging  to  the  monaudria  clafs  of  plants  ; and  in  the  natural 
method  ranking  with  thole  that  are  doubtful.  Of  this  there 
is  only  one  fpecies,  viz.  the  campejlris,  or  whorl-leaved  polli- 
chia,  which  is  a native  of  the  Cape  of  Good  Hope,  and  flowers 
in  September. 

POLLICIPES,  the  toe-shell,  in  natural  hiftory,  is  the 
name  of  a genus  of  (hells,  the  chara&ers  of  which  are  thefe  : 
they  are  multivalve  flat  lliells,  of  triangular  figure,  each  being 
compofed  of  leveral  lamime,  which  end  in  a (harp  point.  They 
Rand  upon  pedicles,  and  are  furnifhed  with  a great  number  of 
hairs.  We  have  only  one  known  fpecies  of  this  genus,  which 
is  always  found  in  large  clufters. 

POLLIC1S  pressio,  and  Pollicis'  vf.rsio,  were  ufed  at 
the  combats  of  gladiators  as  fignals  of  life  or  death  to  the  van- 
quiftied  combatant ; or  to  the  vidtor  to  fpare  or  take  the  life  of 
his  antagonift.  The  pollicis  prejjio,  by  which  the  people  granted 
life  to  the  proftrate  gladiator,  was  no  more  than  the  clenching 
of  the  fingers  of  both  hands  together,  and  fo  holding  the  two 
thumbs  upright  dole  together.  The  pollicis  verfio , which  au- 
thorifed  the  viftor  to  kill  the  other  as  a coward,  was  the  bending 
back  of  the  thumbs.  Such  is  Dacier’s  opinion  ; but  others  fay 
the  pollicis  prejjio  was  when  the  people  held  up  one  hand  with 
the  thumb  bent,  and  the  pollicis  verjio  whefl  they  (bowed  the 
hand  with  the  thumb  railed.  Authors,  however,  are  not  per- 
iod ly  agreed,  though  the  phrafes  polliccm  premere , and  pollicem 
vertere,  frequently  occur  in  the  Latin  dallies  as  indications  of 
the  people’s  will  that  a gladiator  (hould  live  or  die. 

POLLIO  (Caius  Asinius),  a celebrated  Latin  poet  and 
orator,  was  of  confular  dignity,  and  compofed  fome  tragedies 
which  were  efleemed,  but  are  now  loft.  He  was  thcfirlt  who 
opened  at  Rome  a library  for  the  ufeof  the  public.  Pie  was  the 
friend  of  Mark  Antony;  which  prevented  his  complying  with  the 
folicitations  of  Auguftus,  who  prefled  him  to  embrace  his  patty. 
At  length  Auguftus  having  written  Ionic  verfes  againft  Pollio, 
he  was  urged  to  anfwer  them  : on  which  he  laid,  “ 1 (hall  take 
care  of  writing  againft  a man  who  has  the  power  of  pro- 
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feribing  us."  He  is  praifed  by  Virgil  and  Horace,  whofe  pa- 
tron he  wa9. 

There  was  another  Pollio,  a friend  of  Auguftus,  who  ufed 
to  feed  his  fifties  with  human  fle(h.  This  cruelty  was  difeo- 
vered  when  one  of  his  fervants  broke  a glafs  in  the  prefence  of 
Auguftus,  who  had  been  invited  to  a feaft.  The  matter  or- 
dered the  fervant  to  be  feized,  but  he  threw  hitnfelf  at  the  feet 
of  the  emperor,  and  begged  him  to  interfere,  and  not  to  fuffer 
him  to  be  devoured  by  fifties.  Upon  this  the  caufes  of  his  ap- 
prehenfion  were  examined ; and  Auguftus,  attoniftied  at  the  bar- 
barity of  his  favourite,  caufed  the  fervant  to  be  difmiffed,  all  the 
filh  ponds  to  be  filled  up,  and  the  cryftal  glades  of  Pollio  to 
be  broken  to  pieces. 

POLLUTION,  in  general,  fignifies  defilement,  or  the  render- 
ing a perfon  or  place  unclean  or  unholy.  For  the  Jewi(h  pollu- 
tions, fee  the  article  Impurity.  The  Romanifts  hold  a church  to 
be  polluted  by  the  eftufien  of  blood  or  of  feed  therein  : and  that 
it  muft  be  confecrated  anew.  And  the  Indians  are  fo  fuperfti- 
tious  on  this  head,  that  they  break  all  the  vefl'els  which  thofe  of 
another  religion  have  drunk  out  of,  or  even  only  touched;  and 
drain  all  the  water  out  of  a pond  in  which  a ftranger  has  bathed. 

Pollution,  in  medicine,  adifeale  which  confifts  in  an  in- 
voluntary emilflon  of  feed  in  time  of  deep.  This,  in  different 
perfons,  is  very  different  in  degree  ; fome  being  afteded  with  it 
only  once  in  a week,  a fortnight,  three  weeks,  or  a month,  and 
others  being  fubjedt  to  it  almoft  every  night,  The  perfons  moft 
fubjedl  to  it,  are  young  men  of  a fanguineous  temperament, 
who  feed  high  and  lead  a fedentary  life.  When  this  happens  to 
a perfon  but  once  in  a fortnight  or  a month,  it  is  of  no  great 
confequence ; but  when  it  happens  almoft  every  night,  it 
greatly  injures  the  health  ; the  patient  looks  pale  and  fickly  ; 
in  fome  the  eyes  become  weak  and  inflamed,  are  fometimes  af- 
feded  with  violent  defludions,  and  are  ufually  at  laft  encircled 
with  a livid  appearance  of  the  (kin.  This  difeafe  is  to  be  cured 
rather  by  a change  of  life  than  by  medicines.  When  it  has 
taken  its  rife  from  a high  diet  and  a fedentary  life,  a coarfer 
food  and  the  ufe  of  exercife  will  generally  cure  it.  Perfons 
fubjed  to  this  difeafe  (hould  never  take  any  flimulating  purges, 
and  muft  avoid  as  much  as  polfible  all  violent  paflions  of  the 
mind  : and  though  exercife  is  recommended  in  moderation, 
yet  if  this  be  too  violent,  it  will  rather  increafe  the  diforderthan  ’ 
contribute  to  its  cure. 

Sclf-Po l i.uti o n.  See  Onanism. 

1 OLLUX  (Julius),  a Greek  writer  of  antiquity,  flourifhed 
in  the  reign  of  the  emperor  Commodus,  and  was  born  at  Nau- 
crates,  a town  in  Egypt.  He  was  educated  under  the  fophifts, 
and  made  great  progrefs  in  grammatical  and  criticallearning. 
He  taught  rhetoric  at  Athens,  and  became  fo  famous  that  he 
was  made  preceptor  of  the  emperor  Commodus.  He  drew 
up  for  his  ufe,  and  inferibed  to  him,  while  his  father  Marcus 
Antoninus  was  living,  an  Ononiq/licon  or  Greek  Vocabulary, 
divided  into  ten  books.  It  is  extant,  ar.d  contains  a vaft 
variety  of  fynonomous  words  and  phrafes,  agreeably  to  the  co- 
pioufnefs  of  the  Greek  tongue,  ranged  under  the  general  clafies 
of  things.  It  was  intended  to  facilitate  the  knowledge  of  the 
Greek  language  to  the  young  prince;  and  it  is  ftill  very  ufeful 
to  all  who  have  a mind  to  be  perfed  in  it.  The  firft  edition  of 
it  was  printed  at  Venice  by  Aldus  in  1502,  and  a Latin  ver- 
fion  was  afterwards  made  and  publiflicd  with  it:  but  there  was 
no  corred  and  handlbmc  edition  of  it  till  that  of  Amfterdam, 
1706,  in  folio,  by  Lederlinus  and  Plemftei hufius.  Lederlinus 
went  through  the  firft  (even  books,  eorreding  the  text  and 
verfion,  and  fubjoining  his  own,  with  the  notes  of  Salmafius, 

If.  Voflius,  Valcfius,  and  of  Kuhnius,  whole  lcholar  he  had 
been  and  whom  he  fucceedcd  in  the  profeflorftiip  of  the  oriental 
languages  in  the  univerfity  of  Stralbourg.  Henifterhufius  con- 
tinued the  lame  method  through  the  three  laft  books  ; this 
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learned  man  has  fincedifiinguifhed  himfelf  byan  excellent  edition 
of  Luci'an,' and  other  monuments  of  folid  and  profound  litera- 
ture. Pollux  wrote  many  other  things,  none  of  which  remain. 
‘He  lived  to  the  age  of  .58.  Philollratus  and  Lucian  have 
treated  him  with  much  contempt  and  ridicule.  Pbiloftrat.  de 
’iiit. Sopbifl.  lib.  ii.  and  Lucian  in  Rbctoram  ft  in  cep  tore. 

' Pollux.  8ee  Castor  and  Pollux. 

Pollux,  in  aftronomy,  a fixed  liar  of  the  fecond  magnitude 
in' the  contlellation  Gemini,  or  the  Twins.  See  Castor, 

Pollux,  and  Cajior , a fiery  meteor.  See  Castor  arid 
Pollux. 

POLOCSKT,  a palatinate  in  the  duchy  of  Lithuania, 
^bounded  on  the  north  by  the  palatinate  of  Weytepflu,  on  the 
fouth  by.  the  Dwina,  on  the  north  by  Mufcovy,  and  on  the  well 
by  Livonia.  It  is  a detert  country  full  of  wood,  and  had  for* 
■jmerly  its  own  dukes. 

PoLocsKi,  a town  of  Lithuania,  and  capital  of  a palatinate 
of  the  fame  name,  with  two  cattles  to  defend  it.  It- was  taken 
by  the  Mufcovites  in  1563,  and  retaken  the  fame  year.  It  is 
feated  on  the  river  Dwina,  50  miles  fouth-wed  of  Weytepfki, 
and  80  ead  of  Bracklaw.  E.  Ion.  29.  o.  N.  lat.  56.  4. 

POLTROON,  or  Poltron,  a coward  or  dadard,  wanting 
courage  to  perform  any  thing  great  or  noble.  The  word  is  bor- 
rowed from  the  French,  who,  according  to  Salmafius,  derive  it  a 
follice  tnmeato  ■,  becaufe  anciently  thofe  who  would  avoid  going 
to  the  wars  cut  off  their  thumb.  But  Menage,  with  more  pro- 
bability, derives  it  from  the  Italian  paltrone , and  that  from 
paltro  a “ bed becaufe  timorous,  pufillanimous  people  take 
pleafure  in  lying  a-bed.  Others  choofe  to  derive  the  word  from 
the  Italian paltro  a “colt  3”  becaufe  of  that  creature’s  readinefs 
to  run  away. 

POLVERINE,  the  calcined  allies  of  a plant  3 of  a fimilar 
nature  with  our  pot-afhes  or  pearl-afhes.  It  is  brought  from 
the  Levant  and  Syria  ; and  in  the  glafs-trade  it  is  always  to  be 
preferred  to  any  other  afhes.  The  barilla,  or  pot-afhes  of  Spain, 
yield  more  pure  fait  than  the  polverine  of  the  Levant,  but  the 
glafs  made  with  it  has  always  tome  blue  tinge  ; that  made  with 
the  polverine  is  perfeftly  white,  which  ought  always  to  be  ufed 
for  the  fined  cry  dal. 

POLYADELPHIA  (from  zzoXvs  many , and  a.Se\<pux.  bro- 
tberboodj,  many  brotherhoods.  The  name  of  the  iSth  clafs  of 
I.innaeus’s  fexual  fydem,  confiding  of  plants  with  .hermaphro- 
dite flowers  in  which  feveral  damina  or  male  organs  are  united 
by  their  filaments  into  three  or  moredidindl  bundles. 

POLYiENUS,  the  name  of  many  famous  men  recorded  in 
ancient  writers.  Among  them  was  Julius  Polyaenus,  of  whom 
we  have  fome  Greek  epigrams  extant  in  the  fird  book  of  the 
Antbologia.  The  Polyjenus  whom  it  mod  concerns  us  to  know 
about,  is  the  author  of  the  eight  books  of  the  Stratagems  of 
illudrious  Commanders  in  War.  He  was  probably  a Mace- 
donian, and  perhaps  a foldier  in  the  early  part  of  his  life  ; but 
of  this  there  is  no  certainty.  He  was  undoubtedly  a rheto- 
rician and  a pleader  of  caufes  ; and  appears,  from  the  dedica- 
tion of  his  work  to  the  emperors  Antoninus  and  Verus,  to  have 
Jived  towards  the  latter  part  of  the  fecond  century.  The  Stra- 
tagemata  were  publiflied  in  Greek  by  Ifaac  Cafaubon,  with 
notes,  in  1589,  nmo  j but  no  good  edition  of  them  appeared 
till  that  of  Leyden,  1690,  in  8vo.  The  title-page  runs  thus: 
Poly.eni  Stratagcmatum  ULri  otto,  JuJlo  Vulleio  interprete , Pan- 
era  this  Maafvicius  reccnjuit , IJaaci  Cafauboni  ncc  non  fuas  notas 
ddjecit. 

We  have  in  this  work  the  various  dratagems  of  above  300 
captains  and  generals  of  armies,  chiefly  Greeks  and  barbarians: 
for  the  Romans  feldom  ufed  fuch  finelles  3 and  Polyaemis  has 
fhowu  further,  that  he  was  not  well  verfed  in  Roman  affairs. 
A great  number  of  thefe  dratagems  appear  to  us  to  be  ridi- 
culous or  impracticable  3 and  neither  the  generals,  nor  even  com- 


mon foldiers  of  our  days,  would  be  found  fimple  enough  to  be 
caught  by  them.  Few  of  this  . order  are  capable  of  reading 
Polyanus  s Stratagems’,  and  if  they  were,  they  would  reap 
little  benefit  from  it.  The  boyk  is-ul’eful  to  luch  as  dudy  the 
Greek  language  and  antiquity  ; for  many  things  will  be  found 
in  it,  ill  nitrating  the  cultoms  and  opinions  of  ancient  times. 
The  fixth  and  feventh  books  are  imperfeft. 

Polysenus  compofed  other  works  befides  th <t  Stratagemata. 
Stobceus  has  produced  fome  padages  out  of  a book  De  Repub- 
lica  Macedomm  3 and  Suidas  mentions  a piece  Concerning  the 
Thebans  arid  three  books  of  Tacitus.  If  death  had  not  pre- 
vented, he  would  have  written  Memorabilia  of  the  Emperors 
Antoninus  and  Verus : for  he  makes  a promile  of  this  in  the 
preface  to  his  fixth  book  of  Stratagems.  Cafaubon,  in  the  de- 
dication of  Polysenus  to  Mornaeus,  Calls  him  an  elegant,  acute t 
and  learned  writer. 

POLYANDRIA  (from  tuoXvg  many,  and  ayyp  a man  or  buf- 
band),  many  hufbands.  The  name  of  the  1 th  clals  in  Lin- 
naeus’s fexual  method,  confiding  of  plants  with  hermaphrodite 
flowers,  which  are  furnifhed  with  feveral  damina,  tnat  are  in- 
lerted  into  the  common  receptacle  of  the  dower. 

POLYANTHEA,  a collection  of  common-places  in  alpha- 
betical order,  for  the  ule  of  orators,  preachers,  &c.  The  word 
is  formed  from  the  Greek  tzroAuf  much,  and  evAis  flower  3 and 
has  much  the  fame  meaning  with  anthology  or  florilege.  The 
fird  author  of  the  polyanthea  was  Dominic  Nanni  de  Mirabel- 
lio,  whole  labour  has  been  improved  on  by  Barth.  Amantius, 
and  Franc.  Torfius ; and  fince  thele,  by  Jof.  Langius,  under 
the  title  of  Polyantbea  novel,  16x3. 

POLYANTHLTS,  in  botany.  See  Primula. 

POLYBIUS,  a famous  Greek  hidonan  was  born  at  Mega- 
lopolis, a city  of  Arcadia,  20  , years  before  Chrid  ; and  was 
the  l'on  of  Lycortas,  chief  of  the  republic  of  the  Achaeans. 
He  was  trained  to  arms  under  the  celebrated  Philopoemen,  and 
isdelcribed  by  Plutarch  carrying  the  urn  of  that  great  but  unfor- 
tunate general  in  his  funeral  proceffion.  He  role  to  confiderable 
honours  in  his  own  country,  but  was  compelled  tovilit  Rome 
with  ' other  principal  Achaeans,  who  were  detained  there  as 
pledges  for  the  lubmitfion  of  their  date.  From  hence  he  be- 
came intimate  with  the  lecond  Scipio  Africanus;  and  was  pre- 
fent  with  him  at  the  demolition  of  Carthage.  He  law  Corinth 
alfo  plundered  by  Mummius,  and  thence  palling  through  the 
cities  of  Achaia,  reconciled  them  to  Rome.  He  extended  his 
travels  into  Egypt,  France,  and  Spain,  that  he  might  avoid  fuch 
geographical  errors  as  he  h*as  cetilured  in  others. 

It  was  in  Rome  that  he  compofed  his  excellent  hidory,  for  the 
fake  of  which  his  travels  were  undertaken.  The  hittory.was 
divided  into  40  books  ; but  there  only  remain  the  bve  fird,  with 
extracts  of  l'ome  parts  of  the  others.  It  has  had  feveral  edir 
tions  in  Greek  and  Latin;  and  there  is  an  Englith  tranflation, 
by  Mr.  Hampton..  He  died  at  the  age  of  82, 

POLYCARP,  one  of  the  mod  ancient  fathers  of  the  Chrif- 
tian  church,  was  born  towards  the  end  of  the  reign  of  Nero, 
probably  at  Smyrna  ; where  fie  was  educated  at  the  expenfe  of 
Calida,  a noble  matron  didinguiflied  by  her  piety  and.  charity. 
He  was  unquedionably  a dilciple  of  St.  John  the  Evangelift, 
and  converted  familiarly  with  others  of  the  apodles.  When  of 
a proper  age,  Bucolus  ordained  him  a deacon  and  catechjd  of 
his  church  ; and  upon  his  death  he  fucceeded  him  in  the  bilhop- 
ric,  to  which  he  is  laid  to  have  been  confecrated  by  St.  John, 
who  alio  directed  his  Apocalypfe,  among  others,  to. him,  under 
the  title  of  the  Angel  of  the  Church  of  Smyrna.  At  length  the 
controverfy  about  the  obfervation  of  Ealter  beginning  to  g,row 
high  between  the  eallern  and  wedern  churches,  he  went  to 
Rome  to  difeourie  with  thole  who  were  of  the  oppolite  party. 
The  fee  was  then  pufiefled  by  Anicetus,  with  wlipm  he  had 
ru^ny  conferences,  that  were  carried  on  in  the  mod  peaceable 
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and  amicable  manner  ; and  though  neither  of  them  could  bring 
the  other  to  embrace  his  opinion,  they  both  retained  their  own 
fentiments  wiihout  violating  that  charity  which  is  the  great  law 
of  their  religion. 

Wbilft  at  Rome  he  particularly  oppofed  the  herefies  of  Mar- 
ciou  and  Valentinus.  His  conduit  on  this  ocealion  is  related  by 
frenaeus  ; who  informs  us,  that  when  Polycarp  paflfed  Marcion 
in  the  (beet  wiihout  fpeaking,  Marcion  laid,  “ Polycarp,  own 
U- !’’  To  which  he  replied  with  indignation,  " I own  thee  to  be 
the  firfl-born  ot  Satan.’’  Iremeus  adds,  that  when  any  hereti 
Cal  doftrines  were  fpokc.n  in  his  prefence,  he  would  flop  his  ears 
and  fay,  “ Good  God  1 to  what  times  haft  thou  referved  me, 
thrt  I (hould  hear  ’fuch  things  1”  and  immediately  left  the 
place.  He  was  wont  to  tell,  that  St.  John,  going  into  a bath 
at  Ephefus,  and  finding  Cerinthus  the  heretic  in  it,  immediately 
lUrted  back  without  bathing,  crying  out,  “ Let  us  .run  away, 
left  the  bath  fhould  fall  upon  us  while  Cerinthus  the  enemy  of 
truth  is  in  it.”  Poiycarp  governed  the  church  of  Smyrna  with 
apoftolic  purity,  till  he  fuffered  martyrdom  in  the  7th  year  of 
Marcus  Aurelius  3 the  manner  of  which  is  thus  related. 

The  perfecution  waxing  hot  at  Smyrna,  and  many  having 
fealed  their  faith  with  their  blood,  the  general  cry  was,  " Away 
with  the  impious  ; let  Polycarp  be  fought  for.”  Upon  which 
he  privately  withdrew  into  a neighbouring  village,  where  he 
continued  for  iome  time  praying  night  and  day  for  the  peace  of 
the  church.  He  was  thus  employed,  when  one  night  he  fell 
into  a trance,  and  dreamed  that  his  pillow  took  fire,  and  was 
burnt  to  alhes  3 which,  when  he  awoke,  he  told  his  friends  was 
a prefage  that  he  fhould  be  burnt  alive  for  the  caufe  of  Chrift. 
Three  days  afterwards,  in  order  toelcape  the  inceflant  fearch  for 
him,  he  retired  into,  another  village  : his  enemies,  however, 
were  at  hand,  who  feized  upon  two  youths  (one  of  whom  they 
forced  by  ftripes  to  a confeflion),  by  whom  they  were  conducted 
to  his  lodging.  He  might  have  faved  himfelf  by  getting  into 
another  houle  3 but  he  l'ubmitted,  faying,  “ The  will  of  the 
Lord  be  done.”  He  therefore  came  down  from  his  tx’.d-chamber, 
and  faluting  his  perfecutors  with  a lerene  and  chearful  counte- 
nance, he  ordered  a table  to  be  fet  with  provifions,  invited 
them  to  partake  of  them,  and  only  requefted  for  himfelf  one 
hour  for  prayer;  after  which  be  was  fet  upon  an  afs,  and  con- 
duced to  Smyrna.  On  the  road  he  met  Herod,  an  irenarch  or 
juftice  of  the  province,  and  his  father,  who  were  the  principal 
inftigators  of  the  perfecution.  Herod  took  him  up  into  his 
chariot,  and  ftrenuoufly  endeavoured  to  undermine  his  con- 
ftancy  ; but  having  failed  in  the  attempt,  he  thrult  him  out  of 
the  chariot  with  fo  much  violence  and  indignation,  that  he 
bruifed  his  thigh  with  the  fall.  When  at  the  place  of  execu- 
tion, there  came,  as  is  faid,  a voice  from  heaven,  faying, 
Polycarp,  be  ltrong,  and  quit  thyfelf  like  a man.”  Before 
the  tribunal  he  was  urged  to  fwear  by  the  genius  of  Caelar. 
“ Repent  (fays  the  proconful),  and'lay  with  us,  take  away  the 
impious.  ’ Whereupon  the  martyr  looking  round  at  the  crowd 
with  a fevere  and  angry  countenance,  beckoned  with  his  hand, 
and  looking  up  to  heaven,  faid  with  a figh,  in  a very  ditlerent 
tone  from  what  they  meant,  “ Take  away  the  impious.”  At 
latt,  confetling  himfelf  to  be  a Chriftian,  the  crier  thrice  pro- 
claimed his  coufelfion,  and  the  people  lliouted,  “ This  is  the 
great  doCor  of  Afia,  and  the  lather  of  the  Chriftians;  this  is 
the  deftroyer  of  our  gods,  that  teaches  men  not  to  do  facrifice, 
or  worlhip  the  deities.”  When  the  fire  was  prepared,  Polycarp 
requefted  not  to  be  nailed,  as  ulual,  but  only  tied  to  the  ftake; 


and  after  a Ihort  prayer,  which  he  pronounced  with  a clear  and 
audible  voice,  the  executioner  blew  up  the  fine,  which  increaling 
to  a mighty  flame,  “ Behold  a wonder  feen  (lays  my  author) 
by  us  who  were  purpofely  referved,  that  we  might  declare  it  to  ■ 
others  3 the  flames  dilpofing  themfelves  into  the  refemblance  of 
an  arch,  like  the  fails  of  a (hip  fwelled  with  the  wind/  gently 
encircled  the  body  of  the  martyr,  who  ftood  all  the  while  in 
the  midft,  not  like  roafted  flelh,  but  like  the  gold  or  filver  pu- 
rified in  the  furnace,  his  body  fending  forth  a delightful  fra- 
grancy,  which,  like  frankincenfe  or  lome  other  coftly  fpices, 
prefented  itfelf  to  our  fenfes.  The  infidels,  exafperated  by  the 
miracle,  commanded  a fpearman  to  run  him  through  with  a 
fword  ; which  he  had  no  fooner  done,  but  fuch  a vail  quantity 
of  blood  flowed  from  the  wound  as  extinguifhed  the  fire  3 when 
a dove  was  feen  to  fly  from  the  wound,  which  fome  fuppofe  to 
have  been  his  foul,  clothed  in  a vilible  lhape  at  the  time  of  its 
departure*.”  The  Chriftians  endeavoured  to  carry  off  his  body 
entire,  but  were  not  allowed  by  the  irenarch,  who  commanded 
it  to  be  burned  to  alhes.  The  bones,  however,  were  gathered  up, 
and  decently  interred  by  the  Chriftians. 

Thus  died  St.  Polycarp,  the  7th  of  the  kalends  of  May, 
A.  C.  167.  The  amphitheatre  on  whigh  he  fuffered  was  moftiy 
remaining  not  many  years  ago;  and  his  tomb,  which  is  in  a little 
chapel  in  the  fide  of  a mountain,  on  the  fouth-eaft  of  the  city, 
was  lolemnly  vifited  by  the  Greeks  on  his  fefti-val  day  3 and  for 
the  maintenance  and  repairing  of  it,  travellers  were  wont  to 
throw  a few  alpers  into  an  earthen  pot  that  Hands  there  for  the. 
purpofe.  He  wrote  fome  homilies  and  epi (lies,-  which  arenow 
loft,  except  that  to  the  Philippians,  which  is  a truly  pious  and 
Chriftian  piece,  containing  fhort  and  ufeful  precepts  and  rules 
of  life,  which  St.  Jerome  informs  us  was  even  in  his  time  read 
in  the  public  aftemblies  of  the  Afiatic  churches.  It  is  Angularly 
ufeful  in  proving  the  authenticity- of  the  books  of  the  New- 
Teftament  ; for  he  has  feveral  paflages  and  exprelfious  from  » 
Matthew,  Luke,  the  AHs,  St.  Paul’s  EpilUes  to  the  Philip- 
pians, Ephelians,  Galatians,  Corinthians,  Romans,  Thelfalo- 
nians,  ColotTians,  j ft  Timothy,  tft  Epiftle  of  St.  John,  and  1 ft 
of  Peter;  and  makes  particular  mention  of  St.  Paul’s  Epiftle 
to  the  Ephelians.  Indeed  his  whole  Epiftle  confifts  of  phrafes 
and  fentiments  taken  from  the  New  Teftament  f. 

POLYCARPON,  in  botany:  a genus  of  the  trigyniu  order, 
belonging  to  the  triandria  dais  of  plants  3 and  in  the  natural 
method  ranking  under  the  22tl  order,  Caryopbyileu  Tub  calyx  ^ 
is  pentaphyllous  3 there  are  five  very  . Email  ovate  petals;  the 
capfule  is  unilocular  and  trivalved. 

_ POLYCHREST,  in  pharmacy,  fignifies  a medicine  that*. 
fer*es  for  many  ufes,  or  that  cures  many  difeafes. 

Sal  PoLYciruiisT,  a compound  fait  made  of  equal  parts  of 
faltpetre  and  lulphur,  deflagrated  in  a red-hot  crucible. 

1 OLY  CNEMUM,  in  botany.  : a genus  of  the.monogyn^i  > 
order,  belonging  to  the  triandria  clafs  of  plants  3 and  in  the  ■ 
natural  method  ranking  under  the  i/th  order,  Haloraccct.  The 
calyx  is  tripbyllous  ; and  there  are  five  calciform  petals,  with  1 
one  feed  alrnoft  naked. 

POLYCRATES,  was  a tyrant  of  Samos,  famous  fonthe 
good  fortune  which  always  attended  him.  Ele  became  very 
powerful;  and  got  pollelfion  not  onLy  of  the  neighbouring, 
illands,  but  alio  of  fome  cities  on  the  eoaft  of  Alia.  He  had 
a fleet  of  100  Ihips  of  war,  and  was  lb  univerially  efteemed,  ihat  • 
A mafia,  the  king  of  Egypt  made  a treaty  of  alliance  with  him. 
The  Egyptian  lung  was,  however,  afraid  of  his  continued  pro- 


• *<r  * *\e  n,iracu*0lMJ  Part  account  is  ridiculed  by  Ur.  Middleton  in  his  Free  Enquiry  and  Defence  of  it  3 but  lomethifur 

is  a cred  in  its  tavour  by  Mr.  Jurtin,  who  oblervcs,  “ the  circuraftances  are  futlicient  only  to  create  a paufe  and  a doubt  ” 
marks  on  Eccl.  Hift.  vol.  i.  r e 

^JMwrtin,  vol.  i.  p.  68.  who  to  the  particulars  made  out  by  Cotelerius,  had  added  one  from  Galat.  iv.  26.  and  another  fron> 
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fperity,  and  advlfed  him  to  chequer  his  enjoyments,  bylrelinquifh- 
>ng  tome  of  his  molt  favorite  ohjefts.  Polycrates,  in  compli- 
ance, threw  into  the  fea  a beautiful  feal,  the  molt  valuable  of 
his  jewels.  The  lots  of  fo  precious  a feal  afflicted  him  for  fome 
time  ; but  foon  alter  he  received  as  a prefent  a large  fifti,  in 
whnfe  belly  it  was  found.  Amafis  no  iooner  he^rd  this,  than 
he  gave  up  all  alliance  with  the  tyrant  of  Samos,  and  obferved, 
that  lboner  or  later  his  good  fortune  would  vanifh.  Some  time 
after  Polycrates  vifited  Magnefia  on  the  Mneander,  where  he  had 
been  invited  by  Orontes  the  governor.  Here  he  was  fhamefully 
■put  to  death,  merely  becaul'e  the  governor  v/ilhed  to  terminate 
his  profperity.  The  daughter  of  Polycrates  had  difluaded  her 
father  from  going  *0  the  houfe  of  Orontes,  on  account  of  the  bad 
dreams  which  file  had,  but  in  vain. 

POLYCRO  TA,  in  the  naval  archite&ure  of  the  ancients, 
•is  a word  ufed  to  exprefsfuch  of  their  galleys  as  had  three,  four, 
five,  or  more  tiers  of  rowers,  feated  at  difterent  heights  ; they 
were  diftinguithed  by  this  term  from  the  monocrota,  or  thofe 
which  had  only  tingle  rows  of  oars.  The  number  of  rows  of 
rowers  in  the  polycrote  galleys  has  given  occafion-  to  fome  to 
fuppofe  thofe  velfels  of  fuch  a height  from  the  water  as  is  fcarce 
•credible.  Commentators  are  not  at  all  agreed  upon  the  con- 
ftruftion  of  thefe  veft'els. 

POLYDAMAS,  was  a famous  athlete,  who  imitated  Her- 
cules in  whatever  he  did.  He  killed  a lion  with  his  fift,  and 
it  fs  reported  he  could  Hop  a chariot  with  his  hand  in  its  molt 
rapid  courfe.  He  was  one  day  with  fome  of  his  friends  in  a 
cave,  when  on  a fudden  a large  piece  of  rock  came  tumbling 
down,  and  while  all  tied  away  he  attempted  to  receive  the  fall- 
ing fragment  in  his  arms.  His  prodigious  ftrength,  however, 
was  infufficient,  and  he  was  iuftantly  crufhed  to  pieces  under 
the  rock. 

POLYDECTES,  a fon  of  Magnes,  was  king  of  the  ifland 
-of  Seriphos.  He  received  with  great  kindnefs  Danae  and  her 
fon  Perfeus,  who  had  been  expofed  on  the  fea  by  Acrifius.  He 
look  great  care  of  the  education  of  Perfeus;  but  becoming  en- 
amoured of  Danae,  he  removed  her  from  his  kingdom,  appre- 
ihenfive  of  his  refentment.  He  afterwards  paid  his  addrelles  to 
Danae  ; and  being  rejefted,  he  prepared  to  offer  her  violence. 
Danae  fled  to  the  altar  of  Minerva  for  protedlion  ; and  Dibtys, 
the  brother  of  Polydebles^,  who  had  himfelf  faved  her  from  the 
fea  waters,  oppofed  her  ravifher,  and  armed  himfelf  in  her  de- 
fence. At  this  critical  moment  Perfeus  arrived  ; and  withMe- 
tlufa’s  head  he  turned  into  ftones  Polydeiles,  with  the  aflbeiates 
of  his  guilt.  The  crown  of  Seriphos  was  given  to  Diftys,  who 
had  fhown  himfelf  fo  active  in  the  caufe  of  innocence. 

POL.YDORE  vjkgil.  See  Virgil. 

POLYDORUS,  a fon  of  Priam  by  Hecuba,  or,  according  to 
■others,  by  Laothoe,  the  daughter  of  Altes,  king  of  Pedafus.  Be- 
ing young  and  inexperienced  when  Troy  was  befieged  by  the 
Greeks,  his  father  removed  him  to  the  court  of  Polymneftor, 
king  of  Thrace,  to  whole  care  he  entrufted  the  greateft  part  of 
his  treafures  till  his  country  fliould  be  freed  from  foreign  inva- 
fion.  On  the  death  of  Priam,  Polymneftor  made  himfelf  mailer 
of  the  riches  which  were  in  his  pofl'effion  ; and  to  infure  them 
the  better,  he  murdered  the  young  prince,  and  threw  his  body 
into  the  fea,  where  it  was  found  by  Hecuba.  According  to 
Virgil,  his  body  was  buried  near  the  Ihore  by  his  afl'aflin  ; and 
there  grew  on  his  grave  a myrtle,  whole  boughs  dropped 
blood,  when  iEiieas  going  to  Italy  attempted  to  tear  them 
from  the  tree. 

POLYGALA,  milkwort:  A genus  of  the  oflandria  or- 
der, belonging  to  the  diadelphia  clafs  of  plants  ; and  in  the 
natural  method  ranking  under  the  33d  order,  Lomtntacece . 
The  calyx  is  pentaptiyllous,  with  two  of  its  leaflets  wing-lhaped 
and  coloured  ; the  legumen  is  obcordate  and  bilocular.  There 
are  .24  Ipecies  ; of  which  the.  molt  remarkable  are, 
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X.  Tile  vulgaris,  or  common  milkwort,  is  a native  of  the 
Brit  ilia  heaths  and  dry  pallures.  The  ftalks  are  about  five  or 
lix  inches  long,  feveral  arifing  from  the  fame  root  : the  leaves 
are  firm,  fmooth,  entire,  ami  grow  alternate  upon  the  (talks, 
which  are  terminated  with  Ipikes  of  flowers,  molt  commonly 
blue,  but  often  red  or  white  : the  calyx  confifts  of  five  leaves, 
three  of  which  are  fmall  and  green,  two  below  and  one  above 
the  corolla;  the  other  two  intermediate  ones  are  large,  oval,  flat, 
coloured,  veined,  and  refemble  petals,  which  at  length  turn 
greenifh,  and  remain  a defence  to  the  feed-vellel ; the  corolla 
confilt9  of  three  petals  folded  together,  and  forming  a tube  : the 
carina  is  terminated  by  a kind  of  heart-fhaped  concave  appen- 
dage, fringed  at  the  extremity.  The  root  of  this  plant  has  a 
bitter  tafte,  and  has  been  found  to  poffefs  the  virtues  of  the  Ame- 
rican rattlefnake-root.  It  purges  without  danger,  and  is  alfo 
emetic  and  diuretic:  fometimes  operating  all  the  three  ways 
at  once.  A fpoonful  of  the  decobfion  made  by  boiling  an  ounce  of 
the  herb  in  a pint  of  water  till  one  half  has  exhaled,  has  been 
found  ferviceable  in  pleurifies  and  fevers,  by  promoting  a dia- 
phorefis  and  expectoration  ; and  three  lpoonfuls  of  the  fame, 
taken  once  an  hour,  has  proved  beneficial  in  the  droply  and 
anafarca.  It  has  alfo  been  found  ferviceable  in  confumptive 
complaints. 

2 . The  fenega,  or  feneka,  rattlefnake-wort,  grows  naturally 
in  mod  parts  of  North  America.  This  hath  a perennial  root 
compofed  of  feveral  flefhy  fibres,  from  which  arile  three  or  four 
branching  ftalks  which  grow  erebt,  garnifhed  with  fpear-fhaped 
leaves  placed  alternately.  The  flowers  are  produced  in  loofe 
fpikes  at  the  end  of  the  branches  : they  are  fmall,  white,  and 
ftiaped  like  thofe  of  the  common  fort.  It  flowers  herein  July, 
but  the  plants  do  not  produce  feeds.  The  root  of  this  fpecies 
operates  more  powerfully  than  the  laft ; but  betides  the  virtues 
of  a purgative,  emetic,  and  diuretic,  it  has  been  recommended 
as  an  aNtidote  againrt  the  poifon  of  a rattlefnake  ; but  this 
opinion  is  now  exploded.  It  ftill,  however,  maintains  its  cha- 
racter in  feveral  dil'orders.  Its  efficacy,  particularly  in  pleuri- 
ties,  is  molt  fully  eftablithed  in  Virginia  : formerly  near  50 
out  of  100  died  of  that  diftemper,  but  by  the  happy  ufe  of  thi3 
root  hardly  three  out  of  the  fame  number  have  been  loft. 

As  the  feeds  of  the  rattlefnake-wort  feldom  fucceed  even  in 
the  countries  where  the  plant  is  a native,  the  beft  method  of  pro- 
pagating it  is  to  procure  the  roots  from  America,  and  plant 
them  in  a bed  of  light  earth  in  a fheltered  fituation,  where  they 
will  thrive  without  any  other  culture  than  keeping  them  free 
from  weeds.  But  though  the  plant  will  ftand  out  01  dinary 
winters,  it  will  be  proper  to  cover  it  during  that  feafon  with 
old  tanner's  bark,  or  other  mulch,  to  keep  out  the  froft. 

POLYGAMIA  (tzo\v;  many , and  yxy,os  marriage).  This 
term,  expreffing  an  intercommunication  of  lexes,  is  applied,  by 
Linnaeus,  both  to  plants  and  flowers.  A polygamous  plant  is 
that  which  bears  both  hermaphrodite  flowers  and  male  or  female, 
or  both. 

POLYGAMY,  a plurality  of  wives  or  hufbands,  in  the  pof- 
feflion  of  one  man  or  woman  at  the  fame  time.  Polygamy  is 
fo  univerfally  eftcemed  unlawful,  and  even  unnatural,  through 
Europe,  and  in  all  Chrillian  countries,  that  we  have  generally 
reafoned  upon  this  conviction.  Both  religion  and  realon  ap- 
pear at  firlt  fight  at  leall  to  condemn  it  ; and  with  this  view  of 
the  fubjebt  mankind  in  general  reft  fatisfied  : but  fome  bolder 
geniuses  have  taken  the  oppofite  fide  ot  the  queftion  ; have  cad 
oft’  the  prejudices  of  education,  and  attempted  to  (how  that  po- 
lygamy is  not  unlawful,  but  that  it  is  juft  and  neceffary,  and 
would  be  a public  benefit.  Such  writers;  to  ute  the  words  of  an 
intelligent  critic,  “ recur  to  the  common  fubterfuge,  of  which 
ever y fetter  up  of  f range  gods,  and  every  conscientious  trou- 
blcrof  the  public  peace,  have  artfully  availed  tbemfelves  tofilence 
the  clamour  of  cxpoftulation.  ‘Truth!  Ikuth  ! is  their 
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«^neral  cry  : and  with  this  hopeful  pretence,  prudence  and  hu- 
mility, and  every  amiable  and  ufeful  virtue,  are  left  behind  ; 
while  conscience  ( 'conference  !)  blindly  rufhes  forward  to 
oppofe  order,  infult  authority,  and  overturn  the  cuftoms  of  ages.’’ 
But,  notwith {landing  thefe  fair  pretences,  it  will,  we  doubt 
not,  be  ealy  to  (how  that  truth  is  not  upon  their  fide  ; prudence 
and  delicacy  are  certainly  at  open  war  with  them  : for  Dr.  Per- 
cival,  Phil.Tranf.  vol.  lxvi.  part  i.  p.  163.  has  very  jutlly  ob- 
ferved,  that  the  praftice  is  brutal,  dedruftive  to  friendihip  and 
moral  fentiment,  inconfitient  with  one  great  end  of  marriage, 
the  education  of  children,  and  fubverfive  of  the  natural  rights 
of  more  than  half  of  the  fpecies.  Betides,  it  is  injurious  to 
population,  and  therefore  can  never  be  countenanced  or  allowed 
in  a well-regulated  Bate  ; for,  though  the  number  of  females  in 
the  world  may  confiderably  exceed  the  number  of  males,  yet 
there  are  more  men  capable  of  propagating  their  fpecies  than 
women  capab'e  of  bearing  children  ; and  it  is  a well  known 
fact,  that  Armenia,  in  which  a plurality  of  wives  is  not  allowed, 
abounds  more  with  inh-oitants  than  any  other  province  of  the 
Turkifh  empire. 

Indeed  it  appears  that  in  fome  countries  where  it  is  allowed 
the  inhabitants  do  not  take  advantage  of  it.  “ The  Europeans 
(fays  M.  Niebuhr)  are  mitlaken  in  thinking  the  (late  of  marri- 
age fo  different  among  the  Mutfulmans  from  what  it  is  with 
Chridian  nations.  1 could  not  difeern  any  fuch  difference  in 
Arabia.  The  women  of  that  country  feem  to  be  as  free  and' 
as  happy  as  thofe  of  Europe  can  poffibly  be.  Polygamy  is  per- 
mitted, indeed,  among  Mahometans,  and  the  delicacy  of  our  la- 
dies is  (hocked  at  this  idea ; but  the  Arabians  rarely  avail  them- 
felves  of  the  privilege  of  marrying  four  lawful  wives,  and  enter- 
taining at  the  fame  time  any  number  of  female  (laves.  None 
but  rich  voluptuaries  marry  fo  many  wives,  and  their  conduft  is 
blamed  by  all  fober  men.  Men  of  lenfe,  indeed,  think  this  pri- 
vilege rather  troublelbme  than  convenient.  A hufband  is  by 
law  obliged  to  treat  his  wives  fuitably  to  their  condition,  and  to 
difpenfe  his  favours  among  them  with  perfeft  equality  : but 
thefe  are  duties  not  a little  difagreeable  to  mod  Mulfulmans  ; 
and  fuch  modes  of  luxury  are  too  expenfive  to  the  Arabians, 
who  are  feldom  in  eafy  circumllances.  I mull,  however,  except 
one  cafe;  for  it  fometimes  happens  that  a man  marries  a num- 
ber of  wives  in  the  way  of  commercial  (peculation.  I know  a 
Mullah,  in  a town  near  the  Euphrates,  who  had  married  four 
wives,  and  was  fupported  by  the  profits  of  their  labour.” 

See  a curious  kind  of  polygamy  under  the  article  Nayres. 
The  ancient  Britons,  too,  had  a kindof  polygamy  among  them, 
12  women  being  common  to  12  men. 

Selden  has  proved,  in  his  Uxor  Ilebraica,  that  plurality  of 
wives  was  allowed  of,  not  only  among  the  Hebrews,  but  alfo 
among  all  other  nations,  and  in  all  ages.  It  is  true,  the  ancieqt 
Romans  were  more  fevere  in  their  morals,  and  never  pradlifed 
it,  though  it  was  not  forbidden  among  them  :and  Mark  Antony 
is  mentioned  as  the  firfl  who  took  the  liberty  of  having  two  wives. 

From  that  time  it  became  pretty  frequent  in  the  empire  till 
the  reigns  of  Theodofius,  Honorius,  and  Arcadius,  who  firfl 
prohibited  it  by  exprefs  law  in  393.  After  this  the  emperor 
Valentinian,  by  an  edidl,  permitted  all  the  fubjcdls  of  the  empire, 
if  they  pleafed,  to  marry  leveral  wives;  nor  does  it  appear, 
from  the  ccclcfiaftical  hiftory  of  thofe  times,  that  the  bilhops 
made  any  oppofition  to  this  introdudlion  of  polygamy.  In  efledt, 
•here  are  fome  even  among  the  Chriflian  cafuifls  who  do  not 
look  on  polygamy  as  in  itfelf  criminal.  Jurieu  obferves,  that 
'he  prohibition  of  polygamy  is  a pofitive  law  ; but  from  which 
a man  may  be  exempted  by  fovereign  neceflity.  Baillet  adds, 
that  the  example  of  the  patriarchs  is  a very  powerful  argument 
>n  favour  of  polygamy  ; of  thefe  arguments  we  (hall  (peak 
hereafter. 

It  has  been  much  difputed  among  the  dodlors  of  the  civil  law 
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whether  polygamy  be  adultery.  In  the  Homan  law  it  1 i 
called  Jluprtim,  and  punifhed  as  fuch,  that  is,  in  fome  cafes, 
capitally.  But  a (mailer  punifhmenl  is  more  confiftent  with  the 
Jewifh  law,  wherein  the  prohibition  of  adultery  is  perpetual, 
but  that  of  polygamy  temporary  only. 

In  Germany,  Holland,  and  Spain,  this  offence  is  differently 
pun  idled.  By  a conflitution  of  Charles  V.  it  was  a capital 
crime.  By  the  laws  of  ancient  and  modern  Sweden  it  is  pu- 
nifhed with  death.  In  Scotland  it  is  punilhed  as  perjury. 

In  England  it  is  enadled  by  datute  1 Jac.  1.  cap;  it.  that 
if  any  perfon,  being  married,  do  afterwards  marry  again,  the 
former  hufband  or  wife  being  alive,  it  is  felony,  but  within  the 
benefit  of  clergy.  The  fird  wife  in  this  cafe  fhall  not  be  ad- 
mitted as  an  evidence  againd  her  hufband,  becaufe  (he  is  the 
true  wife  ; but  the  fecond  may,  for  die  is  indeed  no  wife  at  a!! ; 
and  fo  rvice  verja  of  a fecond  hufband.  This  a Cl  makes  an  ex- 
ception to  five  cafes,  in  which  fuch  fecond  marriage,  though  in 
the  three  fird  it  is  void,  is,  however,  no  felony,  j.  Where  * 
either  party  hath  been  continually  abroad  for  (even  years,  whe- 
ther the  party  in  England  had  notice  of  the  other’s  being  living 
or  not.  2.  Where  either  of  the  parties  hath  been  abfent  from 
the  other  (even  years  within  this  kingdom,  and  the  remaining 
party  hath  had  no  ncftice  of  the  other’s  being  alive  within  that 
time.  3.  Where  there  is  a divorce  or  feparation  a meiifa  et 
ihoro  by  fentence  in  the  eccledadical  court.  4.  Where  the 
firll  marriage  is  declared  abfolutely  void  by  any  fuch  fentence, 
and  the  parties  loofed  a vinculo.  Or,  3.  Where  either  of  the 
parties  was  under  the  age  of  confent  at  the  time  of  the  firfl 
marriage  ; for  in  fuch  cafe  the  fird  marriage  was  voidable  by  the 
difagreement  of  either  party,  which  this  fecond  marriage  very 
clearly  amounts  to.  But  if  at  the  age  of  confent  the  parties 
had  agreed  to  the  marriage,  which  completes  the  contraft,  and 
is  indeed  the  real  marriage,  and  afterwards  one  of  them  fhould 
marry  again,  judge  Blackdone  apprehends  that  fuch  fecond 
marriage  would  be  within  the  reafon  and  penalties  of  the  aft. 

Bernardus  Ochinus,  general  of  the  order  of  Capuchins,  and 
and  afterwards  a Protedant,  publifhed,  about  the  middle  of  the 
1 6th  century,  Dialogues  in  favour  of  Polygamy,  which  were  an- 
fwered  by  Theodore  Beza.  And  about  the  concludon  of  the 
lad  century  we  had  at  London  an  artful  treadle  publifhed  in 
behalf  of  a plurality  of  wives,  under  the  title  of  Polygamia 
Triumphatrix  : the  author  whereof  alfumes  the  name  of  Tbeo- 
pbihis  Aletbcus ; but  his  true  name  was  Lyferus.  He  was  a 
native  of  Saxony.  It  has  been  anfwered  by  feveral. 

A new  argument  in  favour  of  polygamy  has  been  adduced 
by  Mr.  Bruce,  on  this  principle,  that  in  (ome  parts  of  the  world 
the  proportion  of  female  children  is  much  greater  than  that  of 
the  males.  *•  From  a diligent  inquiry  (fays  he)  into  the  fouth 
and  fcripturc-part  of  Mefopotamia,  Armenia,  and  Syria,  from 
Mouful  or  Nineveh  to  Aleppo  and  Antioch,  T find  the  propor- 
tion to  be  fully  two  women  to  one  man.  There  is  indeed  a 
fraftion  over,  but  it  is  not  a confiderable  one.  From  Latikea, 
Laodicea  ad  mare,  down  the  coad  of  Syria  to  Sidon,  the  num- 
ber is  nearly  three,  or  two  and  three-fourths,  to  one  man. 
Through  the  Holy  Land,  the  country  called  Horan,  in  the 
Idhmus  of  Suez,  and  the  parts  of  the  Delta  unfrequented  by 
llrangers,  it  is  fomething  lefs  than  three.  But  from  Suez  to 
the  Straits  of  Babclmandd,  which  contains  the  three  Arabias, 
the  proportion  is  fully  four  women  to  one  man  ; which  I have 
reafon  to  believe  holds  as  far  as  the  line,  and  30°  beyond  it. 
The  Imam  of  Sama  was  not  an  old  man  when  1 was  in  Ara- 
bia helix  in  1)69  ; but  he  had  88  children  then  alive,  of  whom 
14  only  were  fons.  The  pried  of  the  Nile  had  70  and  odd 
children  ; of  whom,  as  1 remember,  above  30  were  daughters. 

“It  may  be  objefted,  that  Dr.  Arbuthnot,  in  quoting  the 
bills  of  mortality  for  20  years,  gave  the.  moll  unexceptionable 
grounds  for  his  opinion  : anil  that  my  Angle  aflertion  of  what 
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happens  in  a foreign  country,  without  further  foundation,  can- 
not be  admitted  as  equivalent  teftimony  : and  1 am  ready  to 
admit  this  objeiSlion,  as  there  are  no  bills  of  mortality  in  any 
of  thefe  countries.  I fliall  therefore  fay  in  what  manner  I at- 
tained the  knowledge  which  I have  juft  mentioned.  When- 
ever I went  into  a town,  village,  or  inhabited  place,  dwelt  long 
in  a mountain,  or  travelled  journeys  with  any  let  of  people,  I 
always  made  it  my  bufinefs  to  inquire  how  many  children  they 
had,  or  their  fathers,  their  next  neighbours  or  acquaintance.  I 
then  ajked  my  landlord  at  Sidon,  fuppofe  him  a weaver,  how 
many  children  he  had  ? He  tells  me  how  many  Tons  and  how 
many  daughters.  The  next  I afk  is  a tailor,  a fmith,  kc.  in 
fhort,  every  man  who  is  not  a ftranger,  from  whom  I can  get 
the  proper  information.  I fay,  therefore,  that  a medium  of 
both  fexes  arifing  from  three  or  four  hundred  families,  indif- 
crimi'riately  taken,  fliall  be  the  proportion  in  which  one  differs 
from  the  other  ; and  this,  1 am  confident,  will  give  the  refill t 
to  be  three  women  in  jo°  of  the  9a9  under  every  meridian  of 
the  globe. ’’ 

Our  author  corroborates  this  argument  by  fuppofing  that 
Mahomet  perceived  this  difproportion,  and  that  upon  it  he 
founded  his  inftitution  allowing  one  man  to  have  four  wives. 
“ With  this  view  he  enabled,  or  rather  revived,  the  law  which 
gave  liberty  to  every  individual  to  marry  four  wives,  each  of 
whom  was  to  be  equal  in  rank  and  honour,  without  any  prefer- 
ence but  what  the  predlleftion  of  the  hufband  gave  her.’’ 

Having  thus  eftablilhed,  as  he  fuppofes,  the  neceflity  of  po- 
lygamy in  the  Eaft,  Mr.  Bruce  proceeds  to  confider  whether 
there  be  not  fome  other  reafons  why  it  fliould  not  be  praiStifed 
in  Britain  further  than  the  mere  equality  in  numbers  of  the 
fexes  to  one  another.  This  reafon  he  finds  in  the  ditference  be- 
tween the  confutations  of  the  Europeans  and  Eaflern  nations. 
“ Women  in  England  (fays  he)  are  capable  of  child-bearing 
at  14  ; let  the  other  term  be  48,  when  they  bear  no  more  ; 
34  years  therefore  an  Englifh  woman  bears  children.  At  the 
age  of  14  or  15  they  are  objects  of  our  love;  they  are  endeared 
by  bearing  us  children  after  that  time  ; and  none,  I hope,  will 
pretend,  that  at  48  and  50  an  Englifliwoman  is  not  an  agree- 
able companion.  The  Arab,  on  the  other  hand,  if  flie  begin 
to  bear  children  at  11,  feldom  or  never  has  a child  after  20. 
The  time,  then,  of  her  child-bearing  is  nine  years  ; and  four 
women,  taken  altogether,  have  then  the  term  of  36.  So  that 
the  Englifli  woman  who  bears  children  for  34  years  has  only 
two  years  lefs  than  the  term  enjoyed  by  the  four  wives  whom 
Mahomet  has  allowed  ; and  if  it  be  granted  that  an  Englifli  wife 
may  bear  at  50,  tbs  terms  are  equal.  But  there  are  other  griev- 
ous differences.  An  Arabian  girl,  at  1 1 years  old,  by  her  youth 
and  beauty,  is  the  objeft  of  man’s  defire  : being  an  infant,  how- 
ever, in  underftanding,  flie  is  not  a rational  companion  for  him. 
A man  marries  there,  fay  at  20  ; and  before  he  is  30,  his  wife, 
improved  as  a companion,  ceafesto  be  an  objeft  of  his  defires  and 
a mother  of  children  : fo  that  all  the  beft  and  molt  vigorous  of 
bis  days  are  (pent  with  a woman  he  cannot  love  ; and  with 
her  he  would  be  deftined  to  live  40,  or  45  years,  without  com- 
fort to  himfelf  by  increafe  of  family,  or  utility  to  the  public. 
The  reafons,  then,  againft  polygamy,  which  fubfift  in  England, 
do  not  by  any  means  fubfill  in  Arabia;  and  that  being  the  cafe, 
it  would  be  unworthy  of  the  wifdom  of  God,  and  an  uneven- 
nefs  in  his  ways,  which  we  fliall  never  fee,  to  fubjeft  two  na- 
tions under  fuch  different  circumflanccs  abfolutely  to  the  fame 
obfervances." 

To  all  this  argumentation,  however,  it  may  be  replied,  that 
whatever  we  may  no,w  fuppofe  to  be  the  conftitution  of  nature 
in  the  warmer  parts  of  the  globe,  it  was  certainly  different  at 
the  beginning.  We  cannot  indeed  afeertain  the  exaft  pofition 
of  the  Garden  of  Eden  ; but  it  is  with  reafon  fuppofed  not  to 
have  been  far  from  the  ancient  feat  of  Babylon,  in  that  coun 


try,  therefore,  where  Mr.  Bruce  contends  that  four  women  arc 
necefiary  to  the  comfort  of  one  man,  it  pleafed  God  to  grant 
only  one  to  the  firft  man  ; and  that,  too,  when  there  was  more 
occafion  for  population  than  ever  there  has  been  fince,  beeaufe 
the  whole  earth  was  be  peopled  from  a Angle  pair.  Matters 
were  not  altered  at  the  flood  ; for  Noah  had  but  one  wife- 
And  this  is  the  very  argument  ufed  by  our  Saviour  himfelf  when 
fpeaking  of  divorce  without  any  fuflicient  caufe,  and  then  mar- 
rying another  woman,  which  is  a fpecies  of  polygamy. — 
Again,  with  refpe£t  to  the  alleged  multiplicity  of  females  in 
the  eaflern  part  of  the  world,  it  is  by  no  means  probable  that 
the  calculations  of  Mr.  Bruce  or  any  other  perfon  can  be  ad- 
mitted in  this  cafe.  Hiftory  mentions  no  fuch  thing  in  any 
nation  ; and,  conlidering  the  vaft  deftruffion  among  the  male 
part  of  the  human  fpecies  more  than  of  the  females  by  war 
and  other  accidents,  we  may  fafely  fay  that  if  four  women 
chilJren  were  born  for  every  tingle  male,  there  would  in  fuch 
countries  be  five  or  fix  grown  up  women  for  every  man  ; a pro- 
portion which  we  may  venture  to  affirm  does  not,  nor  ever  did, 
exift  anywhere  in  the  world.  That  it  was  not  fo  in  former 
times  we  can  only  judge  from  the  particular  examples  recorded 
in  hiftory,  and  thefe  are  but  few.  We  read  in  the  Greek  hif- 
tory,  indeed,  of  the  fifty  daughters  of  Dauaus;  but  thefe  were 
matched  by  as  many  fons  of  another  man.  Job  had  only  one 
wife,  yet  had  feveti  fons  and  but  three  daughters.  Jacob  had., 
two  wives,  who  bore  twelve  fons,  and  only  one  daughter.  Abra- 
ham had  only  one  child  by  his  firft  wife,  and  that  was  a fon. 
By  his  fecond  wife  Keturah  he  had  fix  fons  ; and  confidering  his 
advanced  age  at  the  time  he  married  her,  it  is  by  no  means  pro- 
bable that  he  could  have  24  daughters  ; nay,  if,  as  Mr.  Bruce 
tells  us,  the  women  in  the  eaflern  countries  bear  children  only 
for  nine  years,  it  was  impotfible  ftte  could  have  fo  many.  Gi- 
deon, who  had  many  wives,  had  no  fewer  than  feventy  fons 
by  thefe  wives,  and  even  his  concubine  had  a fon  ; fo  that  if  all 
thefe  women  had, produced  according  to  Mr.  Bruce’s  proportion, 
of  nearly  three  females  to  one  male,  he  rnuft  have  had  almoft. 
284  children  ; a better  family  than  any  of  Mr.  Bruce’s  eaflern 
acquaintances  can  probably  boaft  of. 

With  regard  to  this  fubjeT,  however,  it  mull  be  obferved, 
that  the  procreation  of  male  or  female  children  depends  in  fome 
degree  on  the  health  and  vigour  of  the  parents.  It  is  by  no 
means  improbable,  therefore,  that  the  eaflern  voluptuaries,, 
whole  conftituiiuns  are  debilitated  by  their  excefles,  may  have 
many  more  female  than  male  children  born  to  them.  The 
women  themfclves,  by  premature  enjoyment,  will  alfo  be  inclined, 
to  produce  females  inftead  of  males;  but  neither  of  thefe  cir- 
cmnllances  can  prove  this  to  be  an  original  law  of  nature. 
Something  like  this  may  be  gathered  from  facred  hiftory.  Gi- 
deon above-mentioned,  who  was  a hardy  and  affive  warrior,  had’ 
many  fons.  The  fame  was  the  cafe  with  David,  who  led  an 
active  and  laborious  life  ; while  Solomon,  who  was  a volup- 
tuary, had  only  one  fon,  notwithllanding  his  multitude  of  wives. 

The  moft  barefaced  defence  of  polygamy  that  has  appeared' 
in  modern  times  is  by  the  Rev.  Mr.  Madan,  who  publiflied  a 
treatife,  artfully  vindicating,  and  flrongly  recommending  it, 
under  the  title  of  Tbelypbtbora  ; or,  A 7 reatife  on  Female  Ruin,, 
in  its  Caufe: , Effefts,  Confluences,  Prevention,  ani  Remedy, 
&:c.  Marriage,  according  to  this  writer,  limply  and  wholly 
confllls  in  the  a£t  of  perfonal  union,  or  a flits  coitus.  Adultery, 
he  fays,  is  never  ufed  in  the  facred  writings  but  to  denote  the 
defilement  of  a betrothed  or  married  woman,  and  to  this  fenfe 
he  reftrifts  the  ule  of  the  term  ; fo  that  a married  man,  in  hia 
opinion,  is  no  adulterer,  if  his  commerce  with  the  fex  be  con- 
fined to  firigla  women,  who  are  under  no  obligations  by  cfpoufals 
or  marriage  to  other  men  : but,  on  the  other  hand,,  the  wo- 
man who  fliould  dare  to  have  even  but  once  an  intrigue  with 
any  other  man  bcfidcs  her  hulband  (let  him  have  as  many 
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urives  as  Solomon),  would,  ipfo  fuSlo,  be  an  adultrefs,  and 
ought,  together  with  her  gallant,  to  be  punched  with  immediate 
death.  This,  he  boldly  ('ays,  is  the  law  of  God  : and  on  this 
foundation  he  limits  the  privilege  of  polygamy  to  the  man  ; 
in  fupport  of  which  he  refers  to  the  polygamous  connections  of 
the  patriarchs  and  faints  of  the  Old  Teftament,  and  infers  the 
lawfulnefs  of  their  practice  from  the  bleilings  which  attended 
it,  and  the  laws  which  were  inftituted  to  regulate  and  fuperin- 
tend  it.  He  contends  for  the  lawfulnefs  of  Chriftians  having, 
like  the  ancient  Jews,  more  wives  than  one  ; and  labours  much 
to  reconcile  the  genius  of  the  evangelical  difpenfation  to  an 
arrangement  of  this  fort.  With  this  view  he  afterts,  that  there 
rs  not  one  text  in  the  New  Teftament  that  even  hints  at  the 
criminality  of  a polygamous  connection  ; and  he  would  infer 
from  St.  Paul’s  direction  that  bifiiops  and  deacons  fhould  have 
but  one  wife,  that  it  was  lawful  for  laymen  to  have  more. 
Chrilt,  he  fays,  was  not  the  giver  of  a new  law  3 but  the  bufi- 
nefs  of  marriage,  polygamy,  &rc.  had  been  fettled  before  his 
appearance  in  the  world,  by  an  authority  which  could  not  be 
revoked.  Betides,  this  writer  not  only  thinks  polygamy  lawful 
in  a religious,  but  advantageous  in  a civil  light,  and  highly  po- 
litic in  a domeftic  view. 

In  defence  of  his  notion  of  marriage,  which,  he  fays,  confilts 
.in  the  union  of  man  and  woman  as  one  body,  the  effeXs  of 
which  in  the  fight  of  God  no  outward  forms  or  ceremonies  of 
man’s  invention  can  add  to  or  detraX  from,  he  grounds  his 
principal  argument  on  the  Hebrew  words  made  ufe  of  in  Gen. 
ii.  24.  to  exprefs  the  primitive  inftitution  of  marriage,  viz. 
Tntl’fO  pH'i,  rendered  by  the  LXX.  ZupGCX'jAXYfiyalai  ‘srpos  Try 
yvvaiY.a  avis,  which  tranflation  is  adopted  by  the  evangel ift 
(Mat.  xix.  5.)  with  the  omiftion  only  of  the  luperfluous  pre- 
pofition  (vrpoc)  after  the  verb.  Our  tranflation,  “ fliall  cleave 
to  his  wife,”  doth  not,  he  fays,  convey  the  idea  of  the  Hebrew, 
which  is  literally,  as  Montanus  renders  the  words,  “ (hall  be 
joined  or  cemented  in  his  woman,  and  they  fhall  become  (i.  e. 
by  this  union)  one  fiefli.”  But  on  this  criticifm  it  is  well  re- 
marked, that  both  the  Hebrew  and  Greek  terms  mean  (imply 
and  literally  attachment  or  adherence  3 and  are  evidently  made 
ufe  of  in  the  facred  writings  to  exprefs  the  whole  icope  of  con- 
jugal fidelity  and  duty,  though  he  would  reftrain  them  to  the 
grofter  part  of  it. 

With  refpeX  to  the  Mofaic  law,  for  which  Mr.  Madan  is  a 
warm  advocate,  it  was  certainly  a local  and  temporary  inftitu- 
tion, adapted  to  the  ends  for  which  it  was  appointed,  and  ad- 
mirably calculated,  in  its  relation  to  marriage,  to  maintain  and 
perpetuale  the  leparalion  of  the  Jewifh  people  from  the  Gen- 
tiles. In  attempting  to  depreciate  the  outward  forms  of  mar- 
riage, this  writer  would  make  his  readers  believe  that  becaufe 
none  are  explicitly  deferibed,  therefore  none  exifted  3 and  coni'e- 
quentlythat  theyare  the  luperfluous  ordinances  of  human  policy. 
But  it  is  evident,  from  comparing  Ruth  iv.  10.  13.  with  To- 
bit  vii.  13.  14.  and  from  the  cafe  of  Dinah,  related  Gen.  xxxiv. 
that  fome  forms  were  deemed  etfential  to  an  honourable  alliance 
by  the  patriarchs  and  faints  under  the  Old  Teftament,  exclu- 
five  of  the  carnal  knowledge  of  each  other’s  perfons.  It  is 
alfo  evident  in  tile  cafe  of  the  woman  of  Samaria,  whofe  con- 
nexion with  a man  not  her  hufband  is  mentioned  in  John  iv. 
that  fomething  befides  cohabitation  is  nccell’ary  to  eonliitute 
niarriage  in  the  fight  of  God. 

Having  ftated  his  notion  of  marriage,  he  urges  in  defence  of 
polygamy,  that,  notwitbftanding  the  feventh  commandment,  it 
was  allowed  by  God  himfelf,  who  made  laws  for  the  regulation 
ot  it,  wrought  miracles  in  fupport  of  it  by  making  the  barren 
woman  fruitful,  and  declared  the  ilTue  legitimate  to  all  intents 
and  purpofes.  God’s  allowance  of  polygamy  is  argued  from 
Lod.  xxi.  10.  and  particularly  from  Dcut.  xxi.  1$.  which  he 
%s  amounts  to  a dcnionftration.  This  paflage,  however,  at 


the  utmoft,  only  prefuppofes  that  the  praXice  might  have  ex- 
iftence  among  Co  hard-hearted  and  fickle  a people  as  the  Jews  ; 
and  therefore  wifely  provides  againft  fome  of  its  more  unjuft: 
and  pernicious  conlequences,  fuch  as  tended  to  afteX  the  rights 
and  privileges  of  heirfhip.  Laws  enaXedlo  regulate  it  cannot 
be  fairly  urged  in  proof  of  its  lawfulnefs  on  the  author’s  own 
hypothefis;  becaufe  laws  were  alfo  made  to  regulate  divorce, 
which  Mr.  Madan  condemns  as  abfolutely  unlawful,  except 
in  cafes  of  adultery.  Befides,  it  is  more  probable  that  the 
“ hated  wife”  had  been  difmifled  by  a bill  of  divorcement, 
than  that  (he  was  retained  by  her  hufband  : and  moreover,  it 
is  not  certain  but  that  the  two  wives,  fo  far  from  living  with 
the  fame  hufband  at  the  fame  time,  might  be  dead  5 for  the 
words  may  be  rendered  thus,  “ if  there  Jbould  have  been  to  a 
man  two  wives,  &c.”  The  words  expreffing  the  original  in- 
ftitution of  marriage,  Gen.  ii.  24.  compared  with  Mat.  xix. 
4,  5,  8.  afford  infuperable  objeXions  againft  Mr.  Madan’s- 
dodtrine  of  polygamy. 

If  we  appeal  on  this  fubjeX  from  the  authority  of  Scripture 
to  the  writings  of  the  earlieft  fathers  in  the  Chriftian  church, 
there  is  not  to  be  found  the  fainteft  trace  of  any  thing  refem- 
bling  a teftimony  to  the  lawfulnefs  of  polygamy;  on  the  con- 
trary, many  paffages  occur,  in  which  the  praXice  of  it  is  ftrong- 
ly  and  explicitly  condemned. 

We  fliall  clofe  this  article  with  the  words  of  an  excellent  ano- 
nymous writer  already  quoted,  and  to  whole  critique  on  Mr. 
Madan’s  work,  we  are  indebted  for  the  above  remarks:  “ In 
a word,  when  we  refleX  that  the  primitive  inftitution  of  mar- 
riage limited  it  to  one  man  and  one  woman  ; that  this  inftitu- 
tion was  adhered  to  by  Noah  and  his  fons,  amidft  the  degene- 
racy of  the  age  in  which  they  lived,  and  in  fpite  of  the  exam- 
ples of  polygamy  which  the  accurfed  race  of  Cain  had  intro- 
duced ; when  we  confider  how  very  few  (comparatively  fpeak- 
ing)  the  examples  of  this  praXice  were  among  the  faithful  3 
how  much  it  brought  its  own  punifhment  with  it;  and  how 
dubious  and  equivocal  thofe  paffages  are  in  which  it  appears 
to  have  the  fanXion  of  divine  approbation  ; when  to  theie  re- 
fleXions  we  add  another,  refpeXing  the  limited  views  and 
temporary  nature  of  the  more  ancient  difpenfations  and  inffi- 
tutions  of  religion — how  often  the  imperfeXions  and  even  vices 
of  the  patriarchs  and  people  of  God  in  old  time  are  recorded, 
without  any  exprefs  notification  of  their  criminality—  how 
much  is  faid  to  be  commanded,  which  our  reverence  for  the  ho- 
linefs  of  God  and  his  law  will  only  luffer  us  to  fuppole  were, 
for  wife  ends,  permitted — how  frequently  the  melfengers  oft 
God  adapted  ihemfelves  to  the  genius  of  the  people  to  whom 
they  were  lent,  and  the  circumtlances  of  the  times  in-  which- 
they  lived  : — above  all,  when  we  confider  the  purity,  equity, 
and  benevolence  of  the  Chriftian  law  ; (he  explicit  declarations 
of  our  Lord,  and  his  apoftle  St.  Paul,  refpeXing  the  inftitution. 
of  marriage,  its  defign  and  limitation  ; — when  we.  refleX,  too, 
on  the  teftimony  of  the  mod  ancient  fathers,  who  could  not 
pollibly  be  ignorant  of  the  general  and  common  praXice  of  the 
apoftolic  church  ; and,  finally,  when  to  thefe  confiderations  we 
add  thole  which  are  founded  on  juftice  to  ihe  female  fex,  and 
all  the  regulations  of  domeftic  economy  and  national  policy — 
we  muft  wholly  condemn  the  revival  of  polygamy  ; and  thus 
bear  our  bonell  teftimony  againft  the. leading  deligu  of  this  dan- 
gerous and  ili-advifed  publication.” 

We  would  advife  our  readers  to  read  the  whole  criticifms  on 
Madan’s  book  in  the  Monthly  Review,  together  with  their  ac- 
count of  the  feveral  anfwer?  to  it.  The  reverend  author  of  the 
Thelyphthora  has  here  met  with  a moll  able  antagonift,  who 
traces  him  through  all  his  deceitful  windings,,  and  expoles  the 
futility  and  lallehood  of  his  arguments  with  lingular  ability 
See  Monthly  Review,  vol.  ixiii.  p.  273,  & c.;  fee  alto  Fahy'i 
Moral  Philo/ophy,  4to.  p.  262. 
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POLY  GARS,  arc  natives  of  Hindofian.  They  inhabit  al- 
mofl  impenetrable  woods,  and  are  under  the  abfoiute  direction 
of  their  own  chieftains.  In  time  of  peace  they  are  profeifion- 
ally  robbers,  but  in  times  of  war  are  the  guardians  of  the  coun- 
try. The  general  name  of  the  fe  people  is  Poly  gar.  Their  ori- 
ginal inftitution,  for  they  live  in  diftinft  clans,  is  not  very  well 
underftood.  It  probably  took  its  rife  from  the  municipal  re- 
gulations relative  to  the  deftrudtion  of  tygers  and  other  fero- 
cious beafts.  Certain  tracts  of  woodland  were  indifputably  al- 
lotted as  rewards  to  thofe  who  fliould  flay  a certain  number  of 
thofe  animals ; and  thofe  lands  approximating,  probably  laid 
the  foundation  of  the  feveral  confederacies  of  Polygars. 

“ The  Pol  la  ms,  or  woods,  from  which  is  derived  the  word 
Palygar,  lying  in  profufion  through  all  the  fouthern  parts  of 
Hindoftan,  the  ravages  committed  in  the  open  countries  by 
thefe  adventurous  clans,  are  both  frequent  and  deftruftive. 
Cattle  and  grain  are  the  corrftant  booty  of  the  Polygars.  They 
not  unfrequently  even  defpoil  travellers  of  their  property,  and 
fometimes  murder,  if  they  meet  with  oppofition  : yet  thefe  very 
Polygars  are  the  hands  into  which  the  aged  and  infirm,  the 
wives,  children,  and  treafure,  of  both  Hindoos  and  others  are 
entrufted,  when  the  circumjacent  country  unfortunately  hap- 
pens to  be  the  feat  of  war.  The  protection  they  afford  is  paid 
for  ; but  the  price  is  inconfiderable,  when  the  helplefs  fitua- 
tion  of  thofe  who  fly  to  them  for  fhelter  is  confidered,  and 
efpecially  when  their  own  very  peculiar  character  is  properly 
attended  to.  The  native  governments  of  Hintlollan  are  under 
the  neceffity  of  tolerating  this  honourable  banditti.  Many  of 
them  are  lb  formidable  as  to  be  able  to  bring  15,000  and 
20,000  men  into  the  field. 

“ The  Hindoo  code  of  laws,  in  fpeaking  of  robberies, 
hath  this  remarkable  claufe — ‘ The  mode  of  fhares  amongft 
robbers  (hall  be  this: — If  any  thief  or  thieves,  by  the  com- 
mand of  the  magiftrate,  and  with  his  affifiancc,  have  com- 
mitted depredations  upon,  and  brought  away  any  booty 
from  another  province,  the  magiftrate  fhall  receive  a {hare  of 
one-fixth  part  of  the  whole.  If  they  received  no  command  or 
alliftance  from  the  magiftrate,  they  (hall  give  the  magiftrate  in 
that  cafe  one-tenth  part  for  his  fhare,  and  of  the  remainder  their 
chief  fhall  receive  four  fhares  ; and  whofoever  among  them 
is  perfect  matter  of  his  occupation,  fhall  receive  three  fhares : 
alfo,  whichever  of  them  is  remarkably  ftrong  and  ftout,  fhall 
Teceive  two  fhares,  and  the  reft  fhall  receive  each  one  fhare.’ 
Here,  then,  we  fee  not  only  a fanCtion,  but  even  an  inducement, 
to  fraudulent  practices — Another. fingular  inconfiftency  among 
a people  who,  in  many  periods  of  their  hiftory,  have  been  pro- 
verbial for  innocency  of  manners,  and  for  uncommon  honefty 
in  their  conduCt  towards  travellers  and  ftrangers. 

“ At  the  firft  fight,  it  would  appear  that  the  toleration  of 
the  Polygars,  owing  to  their  great  numbers,  and  to  thefecurity 
of  their  fortrefles,  which  are  in  general  impenetrable  but  to 
polygars,  that  the  government  licence,  in  this  manner  given 
to  them,  to  live  on  the  fpoils  of  the  induftrious,  might  have 
originally  occafioncd  the  formal  divifion,  and  encouragement  to 
perfeverance,  which  we  have  juft  quoted  : but  the  caufe  I 
fliould  rather  fuppofe  to  lie  in  the  nature  of  certain  govern- 
ments, than  to  have  arifen  from  any  accidental  circumftance 
afterwards  ; and  I am  the  more  inclined  to  this  opinion  from 
the  fituation  of  the  northern  parts  of  Hindoftan,  which  are, 
and  always  have  been,  uninfefted  by  thefe  freebooters. 

“ The  dominion  of  the  Taft  was,  in  former  days,  moll  pro- 
bably divided  and  fubdivided  into  all  the  various  branches  of 
the  feodal  fyllem.  The  veftiges  of  it  remain  to  this  hour  : ra- 
jahs and  zemindars  are  nothing  more  than  chieftains  of  a certain 
degree  of  confequence  in  the  empire.  If,  then,  experience  has 
fhown,  in  other  parts  of  the  world,  that  clans  have  always  been 
obferved  to  commit  the  moft  pernicious  a&3  of  depredation  and 


boftility  on  each  other,  and  that  the  paramount  lord  hd3  feldotri 
been  able  effectually  to  crufh  fo  general  and  fo  complicated  a 
feene  of  mifehief- — may  we  not  reafonably  venture  to  fuppofe, 
that  the  Hindoo  legiflatuve  palled  this  ordinance  for  the  I'u p- 
preflion  of  fuch  provincial  warfare,  and  for  the  wholefome  pur- 
pofe  of  drawing  the  people,  by  unalarming  degrees,  more. im- 
mediately under  the  controul  of  the  one  fovereign  authority  ? 
The  conclufion,  I own,  appears  to  me  fatisfaCtory.  Moreover, 
Polygars  cannot  but  be  of  modern  growth  ; for  the  law  re- 
lative to  thefts  is  antecedent  to  the  mention  of  Polygars  in 
hiftory.”  Sullivan’s  Philofophieal  Rhapfodics . 

POLYGLOT,  among  divines  and  critics,  chit  fly  denote*  a 
Bible  printed  in  feveral  languages.  See  Birlf,  and  Printing. 

POLYGLOTTUS,  in  ornithology.  SeeTuKDUs. 

POLYGNO  l'US,  a famous  painter  of  Thafos,  flourifhed 
about  422  years  before  the  Chrillian  seta,  and  W3S  the  fon  and 
fcholar  of  Aglaophon.  He  adorned  one  of  the  public  porti- 
coes of  Athens  with  his  paintings,  in  which  he  had  reprefented 
the  moft  ft r iking  events  of  the  Trojan  war.  The  Athenians 
were  fo  pleafed  with  him  that  they  offered  to  reward  his  labours 
with  whatever  he  pleafed  to  accept  ; but  he  declined  the  offer  ; 
and  the  AmphiCtyom’c  council,  which,  was  compofed  of  the  re- 
prefentatives  of  the  principals  of  the  principal  cities  of  Greece, 
ordered  that  Polygnotus  fhould  be  maintained  at  the  public  ex- 
penfe  wherever  he  went. 

Of  the  talents  of  Polygnotus  much  honourable  mention  is 
made  by  many  of  the  beft  authors  of  antiquity,  as  Ariltotle 
and  Plutarch,  Dionyfius  Halicarnaftenfis,  &c.  Paufanias  fpeaks 
of  his  pictures  of  the  events  of  the  Trojan  war,  and,  in 
his  Tenth  Book,  introduces  a very  long  delcription  of  other 
pictures  by  the  fame  artift,  painted  alfo  from  Homer  in  the 
temple  at  Delphos.  The  paflage,  however,  gives  but  a con- 
fufed  and  imperfeCt  idea  of  the  painter’s  performance.  How 
much  the  art  is  indebted  to  this  ancient  mailer,  what  grace 
and  foftnefs  he  gave  to  the  human  countenance,  what  embellifh- 
mentshe  added  to  the  female  figure  and  drefs,  are  much  more 
happily  deferibed  by  Pliny.  “ Primus  mulieres  lucida  vefte 
pinxit,  ‘capita  earum  mitris  verficoloribus  operuit,  plurimum- 
que  piCturas  primus  contulit  : fiquidem  inftituit  os  adapeiire, 
dentes  oftendere,  v-ultum  ab  antiquo  rigore  variare.” — The 
fame  author  likewife  bears  honourable  teflimony  to  the  liberal 
fpirit  of  this  great  artift,  who  refufed  any  reward  for  his  in- 
genious labours  in  the  portico. “ Porticum  gratuito,  cum 

partem  ejus  Mycon  mercede  pingeret.”  Plin.  lib.  3$.  cap.  8.' 

POLYGON,  in  geometry,  a figure  with  many  fides,  or 
whofe  perimeter  confifts  of  more  than  four  fides  at  leaf!  ; fuch 
are  the  pentagon,  hexagon,  heptagon,  &cc. 

POLYGONUM,  Knot-grass  : A genus  of  the  trigynia 
order,  belonging  to  the  oCtandria  clafs  of  plants  ; and  in  the 
natural  method  ranking  under  the  12th  order,  Holoracces. 
There  is  no  calyx  ; the  corolla  is  quinqnepartite,  and  calycine, 
or  ferving  inllead  of  a calyx  ; there  is  one  angulated  feed. 
There  are  27  fpecies  ; but  the  moft  remarkable  are,  1.  The 
bijlorla,  biftort,  or  greater  fnakeweed,  hath  a thick  oblique  in- 
toned root,  blackifli  without,  and  red  within  ; a fimplc,  round, 
{lender  ftem,  near  two  feet  high;  ova!  1 raves,1  having  decur- 
rent  foot -{talks,  and  the  ftalk  terminated  thick  fhort  fpikes 
of  wliitifh-rcd  flowers.  2.  The  vivipatilm , or  fmaller  biftort, 
hath  a thickifh  root,  a Ample  {lender  ftem  half  a foot  high, 
fpear-flnped  leaves,  and  the  (talks  and  branches  terminated  by 
long  fpikes  of  wliitifh-rcd  flowers.  Both  thefe  perennials 
flower  in  May  and  June,  fuccceded  by  ripe  feeds  in  Auguft. 
They  grow  wild  in  England,  See.  the  firft  in  moift,  the  other 
in  mountainous,  fitliations.  3.  Oriental  polygonum,  commonly 
called  prrficaria,  hath  fibrous  roots;  an  upright,  robtift,  ftrong, 
jointed  ftem,  riling  eight  or  ten  feet  high,  dividing  at  top  into 
leveral  branches;  very  large  oval-lanceolatc  alternate  leaves,' 
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on  broad  foot-Aalks  half  furrounding  the  Aem  ; and  all  the 
branches  terminated  by  long,  (lender,  hanging  fpik.es  of  reddifh- 
purple  heptandrous  and  digyniqus  flowers,  from  July  till  Octo- 
ber. 4.  Fagopyrum,  buck-wheat,  or  brank,  rifes  with  an  up- 
right, fmooth,  branchy  item  from  about  a foot  and  a half  to  a 
yard  high,  heart-fhaped  fagittated  leaves,  and  the  branches  ter- 
minated by  clufters  of  whitifli  flowers,  fucceeded  by  large  an- 
gular feeds  j excellent  for  feeding  pigeons  and  molt  forts  of 
poultry. 

AH  thefe  plants  are  hardy,  and  fucceed  in  almoft  any  foil  and 
fituation  : the  two  firlt  are  perennial  in  root ; and  the  third 
and  fourth  are  annua!,  wholly  decay  at  the  end  of  fummer,  or 
early  in  winter.  The  firlt  two  forts  are  retained  in  fome  cu- 
rious gardens  for  variety  j but  their  chief  merit  is  for  medical 
purpofes;  they  are  powerful  aftringents,  and  are  ufed  both  in- 
ternally and  externally  ; efteemed  very  efficacious  in  hsemor- 
rhagies  and  other  fluxes,  and  good  to  heal  fore  mouths.  The 
third  fort,  Oriental  polygonum,  or  perficaria,  is  a mofl  elegant 
annual  for- the  embellilhment  of  pleafure-ground  ; affiiming  a 
majeftic  tree-like  growth  by  its  credit  luxuriant  flem,  and 
branchy  head  ; which  being  garniflied  with  noble  large  foliage, 
and  numerous  pendulous  fpikts  of  flowers,  in  conftant  fuccef- 
fion  three  or  four  months,  exhibits  a very  ornamental  appear- 
ance from  June  or  July  until  Odlober,  and  is  fo  eafy  of  culture, 
that  from  its  fcattered  feeds  in  autumn,  young  plants  rifefpon- 
taneoufly  in  abundance  the  enfuing  fpring,  and  (hoot  up  fo  ra- 
pidly as  to  attain  fix  or  eight  feet  in  height  by  July,  when  they 
generally  begin  flowering,  and  continue  till  attacked  by  the  froft, 
when  they  totally  periflr ; fo  that  a fre(h  fupply  mud  be  raifed 
from  feed  annually.  The  fourth  fort  (buck-wheat)  is  a fort 
of  corn,  and  is  frequently  cultivated  both  by  way  of  fodder, 
cutting  its  (talks  while  young  and  green  to  feed  cattle,  and 
for  its  grain  to  feed  pigeons,  poultry,  hogs,  &rc.  It  flou- 
riflies  in  any  foil  and  fituation,  but  generally  thrives  bed  in  a 
light  dry  earth  ; and  the  dried  feafons  feldom  retard  its  growth. 
The  fird  and  fecond  forts  are  eafily  propagated  in  plenty,  by 
parting  the  roots  in  autumn.  The  third  fort.  Oriental  poly- 
gonum, being  annual,  is  always  propagatedfrom  feed  annually, 
cither  in  the  full  ground,  or  by  means  of  hot-beds. 

The  root  of  a kind  of  bidort,  according  to  Gmelin,  is  ufed  in 
Siberia  for  ordinary  food.  This  fpecies  is  by  Haller  called 
Injlorta  folds  ad  oram  ner*vo/is,  and  by  fome  other  botanids 
bijlorta  montana  minor.  The  natives  call  it  mouka  : and  fo 
indolent  are  they,  that,  to  fave  themfelves  the  trouble  of  dig- 
ging it  out  of  the  earth,  they  go  in  fpring  and  pillage  the 
holes  of  the  mountain  rats,  which  they  find  filled  with  thefe 
roots.  In  our  country,  bidort  is  ufed  as  a medicine.  All 
the  parts  of  bidort  have  a rough  audere  tade,  particularly  the 
root,  which  is  one  of  the  dronged.  of  the  vegetable  adringents. 
It  is  employed  in  all  kinds  of  immoderate  haemorrhagies  and 
other  fluxes,  both  internally  and  externally,  yvhere  adringency 
is  the  only  indication.  It  is  certainly  a very  powerful  ftyptic, 
and  is  to  be  looked  on  Amply  as  fuch  ; the  fudorific,  anti- 
pcflilential,  and  other  like  virtues  aferibed  to  it,  it  has  no  other 
claim  to  than  in  confequence  of  its  adringency,  and  of  the  «nti- 
feptic  power  which  it  has  in  common  with  o'thcr  vegetable 
ftyptics.  The  larged  dofe  of  the  root  in  powder  is  a (ingle 
dram. 

POLYGRAPHY,  Polygraphia,  or  Polygraphice , the  art 
of  writing  in  various  unufual  manners  or  ciphers  ; as  alfo  of  de- 
ciphering the  fame.  The  word  is  formed  from  the  Greek,  tto\u 
multum,  and  yqafYi  fertptura,  “ writing.”  The  ancients  feem 
to  have  been  very  little  acquainted  with  this  art ; nor  is  there 
any  mark  of  their  having  gone  beyond  -the  Lacedtcmoniaii  fey- 
tala.  Trithemius,  Porta,  Vigenere,  and  father  Niceron,  have 
written  on  the  fubjedt  of  polygraphy  or  ciphers.  See  Cipher. 

POLYHEDRON,  in  geometry,  denotes  a body  or  folid 
comprehended  under  many  (ides  or  planes, 
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Polyhedron,  in  optics,  is  a multiplying  glafs  or  lens  con- 
fiding of  feveral  plane  furfaces  difpofed  into  a convex  form. 
See  Optics. 

POLYHYMNIA,  in  the  pagan  mythology,  one  of  the  nine 
mufes,  thus  named  from  the  Greek  words  HoAu^  “ much,” 
and  pvsicc  “ memory.”  She  prefided  over  hiltory,  or  rather 
rhetoric ; and  is  reprefented  with  a crown  of  pearls  and  a white 
robe ; her  right  hand  in  aftion  as  if  haranguing,  and  holding-; 
in  her  left  a caductus  or  feeptre  to  (how  her  power. 

POLYMATHY,  denotes  the  knowledge  of  many  arts  and 
fciences.  The  word  is  derived  from  the  Greek  tzqXu  mul- 
tum, and  pavdavm  difeo , 

POLYMNESTOR,  was  a king  of  the  Thracian  Cherfcne- 
fus.  He  married  Ilione,  Priam’s  elded  daughter  ; and  for  the 
fake  of  the  treafure  with  which  he  was  entrufled  by  Priam  du- 
ring the  fiege  of  Troy,  he  murdered  Polydorus  (fee  Poly- 
dorus). The  fleet  in  which  the  victorious  Greeks  returned,, 
together  with  their  Trojan  captives,  among  whom  was  Hecuba, 
flopped  on  the  coafls  of  Thrace,  where  one  of  the  female  cap- 
tives difeovered  on  the  fhore  the  body  of  Polydorus,  whom  Po- 
lymnedor  had  thrown  into  the  fea.  The  dreadful  intelligence 
was  immediately  communicated  to  Hecuba  his  mother,  who  re- 
collecting the  frightful  dreams  (he  had  the  preceding  night,, 
did  not  doubt  but  PolymneAor  was  the  cruel  afl'affin.  Re- 
folved  to  revenge  her  fon’s  death,  die  immediately  called  out 
Polymneflor,  as  if  to  impart  to  him  fomething  of  importance. 
He  was  drawn  into  the  fnare;  and  no  fooner  was  he  intro- 
duced into  the  apartment  of  the  Trojan  princefs,  than  the  fe- 
male captives  ruflring  upon  him,  put  out  his  eyes  with  their 
pins,  while  Hecuba  murdered  his  two  children,  who  had  ac- 
companied him.  Euripides  informs  us,  that  the  Greeks  con- 
demned Polymneflor  to  be  baniflied  into  a didant  ifland  for  his 
perfidy.  Hyginus,  however,  relates  the  whole  differently,  and 
tells  us,  that  when  Polydorus  was  fent  to  Thrace,  Ilione  his 
fider  took  him  indead  of  her  fon  Deiphilus,  who  was  of  the; 
fame  age,  being  fearful  of  her  hufband’s  cruelty.  The  mo- 
narch, unacquainted  with  the  impofition,  looked  upon  Polydo— 
rus  as  his  own  fon,  and  treated  Deiphilus  as  her  brother. 
After  the  deftrudtion  of  Troy,  the  conquerors  wifhed  the  houfe 
and  family  of  Priam  to  be  extirpated,  and  therefore  offered 
EleCtra,  the  daughter  of  Agamemnon  to  Polymneflor,  if  he 
would  deflroy  Ilione  and  Polydorus.  He  accepted  the  offer, 
and  immediately  difpatched  his  own  fon  Deiphilus,  whom  he 
took  for  Polydorus.  Polydorus,  who  paffed  as  the  fon  of  Po- 
lymneAor, confulted  the  oracle  after  the  murder  of  Deiphilus  ; 
and  being  informed  that  his  father  was  dead,  his  mother  a 
captive  in  the  hands  of  the  Greeks,  and  his  country  in  ruins, 
lie  communicated  the  anfwer  to  Ilione,  whom  he  had'  always 
regarded  as  his  mother.  She  told  him  the  meafures  die  had 
purfued  to  fave  his  life ; upon  which  he  avenged  the  perfidy  of 
Polymneflor  by  putting  out  his  eyes. 

POLYMNIA,  in  botany  : A genus  of  the  polygamia  ne- 
ceffaria  order,  belonging  to  the  fyngenefia  chfs  of  plants  ; 
and  in  the  natural  method  ranking  under  the  49th  order,  Com - 
poftta.  The  receptacle  is  paleaceous  j.  there  L no  pappus  ; the 
exterior  calyx  is  tetraph.yllous,  or  pentaphyllous  ; the  interior 
decaphyllous,  and  compofed  of  concave  leaflets. 

FQLYNICES,  the  fon  of  CEdipus  by  his  mother  Jbcafla. 
See  Jocasta,  GUdipus,  and  Eteocles. 

POLYPE.  See  Polypus. 

POLYPETALOUS,  among  botanids,  an  epithet  applied 
to  fuch  flowers  as  confift  of  feveral  petals  or  flower- leaves. 

POLYPHEMUS  (fab.  hid.),  a celebrated  Cyclops,  and 
king  of  all  the  Cyclops  in  Sicily,  was  the  fon  of  Neptune  and 
Thoofa  the  daughter  of  Phorcys.  Pie  is  faid  to  have  been 
a monfler  of  great  drength,  very  tail,  and  with  one  eye  in  the 
middle  of  the  forehead.  He  ate  human  flcfli,  and  kept  his 
flocks  on  the  coafls  of  Sicily,  when  Ulvffcs,  at  his  return  from 
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the  Trojan  war,  was  driven  there.  Ulyfles,  together  with  12 
of  his  companions,  vifited  th.e  coaft.and  with  them  was  feized 
by  the  Cjc’ops,  who  confined  them  in  his  cave,  and  daily  de- 
voured two  of  them.  Ulyfles  would  have  fliared  the  fate  of 
the- reft  had' he  not  intoxicated  the  Cyclops,  and  put  out  his 
e?e  with  a firebrand  when  he  was  alleep.  Polyphemus  was 
awakened  by  the  fudden  pain,  and  Hopped  the  entrance  of  his 
cave  ; but  Ulyfles  efcaped,  by  creeping  between  the  legs  of  the 
rams  of  the  Cyclops,  as  they  were  led  out  to  feed  on  the 
mountains.  Polyphemus  became  enamoured  of  Galataea  ; but 
his  addreffes  were  difregarded,  and  the  nymph  fhunned  his 
p re  fence.  The  Cyclops  was  ftill  more  earned  ; and  when  he 
faw  Galataea  furrender  herfelf  to  the  pleafures  of  Acis,  he  crufh- 
cd  his  rival  with  a piece  of  a broken  rock. 

POLYPOD1UM,  in  botany;  a genus  of  the  order  of  Ali- 
ces, belonging  to  the  cryptogamia  clafs  of  plants.  The  fruc- 
tifications are  in  roundifh  points,  fcattered  over  the  inferior 
dife  of  the  frons  or  leaf. — There  are  65  fpecies,  of  which  the 
molt  remarkable  is  the  filix  mas,  or  common  male  fern.  This 
grows  in  great  plenty  throughout  Britain  in  woods  and  fionv 
uncultivated  foils.  The  greateft  part  of  the  root  lies  horizon- 
tally, and  has  a great  number  of  appendages  placed  clofe  to 
each  other  in  a vertical  direction,  while  a number  of  fmall 
fibres  ftrike  downwards.  The  leaves  are  a cubit  high,  and 
grow  in  circular  tufts.  They  are  at  firft  alternately  pinnate, 
the  pinnae  increafing  in  iize  from  the  bafe  towards  the  middle, 
and  afterwards  gradually  decreafing  upwards  to  the  furnmit  of 
the  leaf.  Thefe  pinnae  are  again  pinnatifid,  or  fubdivided 
almoft  to  the  nerve  into  obtufe  parallel  lobes,  crenated  on  the 
edges.  The  ftalks  are  covered  with  brown  filmy  feales.  The 
fru&ifications  are  kidney-fhaped,  and  covered  with  a perma- 
nent fcaly  fhield  or  involucrum.  The  capfules  are  of  a pale 
brown,  furrounded  with  a faffron-coloured  elaftic  ring. 

This  fern  has  nearly  the  fame  qualities,  and  is  ufed  for  inoft 
of  the  fame  intentions,  as  the  pteris  aquilina.  They  are  both 
burnt  together  for  the  fake  of  their  alhes,  which  are  purchafed 
by  the  foap  and  glafs-nvakers.  In  the  ifland  of  Jura  are  ex- 
ported annuallyr  150I.  worth  of  thefe  allies. 

Gunner  relates,  in  his  Flor.  Noveg.  that  the  young  curled 
leaves,  at  their  firft  appearance  out  of  the  ground,  are  by 
fome  boiled  and  eaten  like  afparagus;  and  that  the  poorer 
Norwegians  cut  off  thofe  fucculent  laminae,  like  the  nails  of 
the  finger  at  the  crown  of  the  root,  which  are  the  bafes  of 
the  future  ftalks,  and  brew  them  into  beer,  adding  thereto  a 
third  portion  of  malt,  and  in  times  of  great  fcarcity  mix  the 
famc  tn'fheir  bread.  The  fame  author  adds,  that  this  fern  cut 
green,  and  dried  in  the  open  air,  affords  not  only  an  excellent 
litter  for  cattle,  but,  if  infufed  in  hot  water,  becomes  no  conr 
temptible  fodder  to  goats,  fheep,  and  other  cattle,  which  will 
readily  eat  and  fometimes  grow  fat  upon  it  : a circumftance 
well  worth  the  attention  of  the  inhabitants  of  the  Highlands 
and  Hebrides,  as  great  numbers  of  their  cattle,  in  hard  win- 
ters, frequently  perilh  for  want  of  food. 

But  the  anthelmintic  quality  of  the  root  of  the  male  fern  is 
that  for  which  it  is  chiefly  to  be  valued,  and  of  which  an  ac- 
count is  given  in  the  French  publications  of  madame  Nouffer, 
who  employed  this  remedy  with  great  luccefs.  Dr.  Simmons 
alfo  has  deferibed  the  mode  of  adminiftcring  the  fern  root  in 
his  treatife  on  the  Tape  Worm. 

The  polypodium  oreopteris  is  only  remarkable  becaufe  it  ha6 
been  confounded  by  mod  of  the  Englifh  botanills  with  the  fpe- 
cies  which  we  have  now  defci  ibed,  and  the  polypodium  thelyp- 
teris.  It  has  a large  fcaly  root,  wrapped  and  tied  together 
with  fmall  ftrong  fibres,  not  to  be  feparated  without  difficulty. 
The  fru&ifications  are  on  the  margins  both  when  young  and 
old,  and  never  run  into  one  another  : the  lobes  are  oval  and 
plain.  It  is  four  times  as  large  as  the  thelypteris,  and  grows 
jh  dry  woods,  moors,  or  hills,  and  very  feldom  near  water  ; all 


which  characters  "are  widely  different  from  thofe  of  the  fpecies 
with  which  it  has  been  confounded.  It  is  to  be  found  both  in 
England  and  Scotland,  in  the  latter  place  very  plentifully..  See 
Linruean  TranfaSions,  vol.  i.  p.  181. 

I OLYP  RE  MUM,  in  botany  : A genus  of  the  monogynia 
order,  belonging  to  the  tetraudria  clafs  of  plants  ; and  in  the 
natural  method  ranking  under  the  2 2d  order,  Caryopbylleh 
The  calyx  is  tetraphyllous ; the  corolla  quadrifid  and  rota- 
ceous,  with  its  lobes  obcordate ; thecapfule  compreffed,  emar- 
ginated,  and  bilocular. 

POLYPUS,  a fpecies  of  frefh-water  infeits,  belonging  to 
the  genus  of  hydra,  of  the  order  of  zoophytes,  an'd  'clafs  of 
vermes.  (See  Animalcule.)  The  name  of  hydra  was  given 
them  by  Linnaeus  on  account  of  the  property  they  have  of  re- 
producing themfelves  when  cut  in  pieces,  every  part  foon  be- 
coming a perfedl  animal.  Dr.  Hill  called  them  biota,  on  account 
of  the  ftrong  principle  of  life  with  which  every  part  of  them 
is  endowed. 

Thefe  animals  were  firft  difeovered  by  Leeuwenhoek,  who 
gave  fome  account  of  them  in  the  Philofophical  Tranfa&ions 
for  1703  ; but  their  wonderful  properties  wore  not  thoroughly 
known  till  the  year  1740,  when  Mr.  Trembley  began  to  invet- 
tigate  them.  Previous  to  his  difeoveries,  indeed,  Leibnitz  and 
Boerhaave,  by  reafonings  a prion,  had  concluded  that  animals 
might  be  found  which  would  propagate  by  Hips  like  plants ; 
and  their  conjectures  were  foon  verified  by  the  obfervations  of 
the  gentleman  above  mentioned.  At  firft,  however,  Trembley 
was  uncertain  whether  he  fhould  reckon  thefe  creatures  animaL 
or  plants;  and,  while  thus  uncertain,  he  wrote  a letter  on  the 
fubjedt  to  Mr.  Bonnet  in  January  1741  ; but  in  March  the 
fame  year  he  had  fatisfied  himfelf  that  they  were  real  ani- 
mals. The  furprife  of  Mr.  Trembley  and  of  others,  on  dif* 
covering  the  true  nature  of  thefe  animals,  was  very  great. 
When  Mr.  Reaumur  faw  for  the  firft  time  two  polypes  formed 
from  one  which  he  had  divided  into  two  parts,  he  could  hardly 
believe  his  own  eyes;  and  even  after  having  repeated  the  ope- 
ration a hundred  times,  he  Paid  that  the  fight  was  by  no 
means  familiar  to  him.  On  the  eighteenth  of  July  1741,  M. 
Buffon  wrote  to  Martin  Folkes,  Efq.  prefident  of  the  Royal  So- 
ciety, acquainting  him  with  “the  difeovery  of  a fmall  infedt  call- 
ed a polypus,  which  is  found  about  the  common  duck-weed  ; and 
which,  being  cut  in  two,  puts  forth  from  the  upper  part  a tail, 
and  from  the  lower  end  a head,  fo  as  to  become  two  animals  in- 
ftead  of  one.  If  it  be  cut  into  three  parts,  the  middlemoft  alfoputs 
out  from  one  end  a head,  and  from  the  other  a tail,  fo  as  to  be- 
come three  diftindl  animals,  all  living  like  the  firft,  and  perform- 
ing the  various  offices  of  their  fpecies.” — In  September  the  fame 
year,  a letter  was  communicated  from  C.  Bentinck,  Efq.  at  the 
Hague,  deferibing  the  infedts  difeovered  by  Mr.  Trembley, 
adding,  that  he  himfelf  had  fecn  them  ; and  in  November  that 
year,  a letter  was  read  before  the  Society  from  Gronovius  at 
Leyden,  giving  an  account  of  a water  infiedt,  which,  fays  he,  if 
cut  into  five  or  fix  pieces,  in  a few  hours  there  will  be  as  many 
animals  exadlly  fimilar  to  their  parent.  Thefe  accounts,  how- 
ever, were  all  deemed  fo  extraordinary,  that  they  were  not  cre- 
dited, until  proftffors  Albinus  and  Mufchenbroeck  provided 
themfelves  with  them,  and  found  every  tiling  related  concerning 
them  to  be  exadtly  true.  In  March  1742,  Mr.  Folkes  gave  an 
account  of  them  to  the  Royal  Society,  from  fome  obfervations 
made  on  feveral  polypes  which  Mr.  Trembley  had  fent  from 
Holland.  They  were  foon  after  found  in  England,  and  the 
obfervations  made  upon  them  were  publifliedby  feveral  perfons; 
fo  that  no  doubt  remained  concerning  the  reality  of  what  had 
been  related  concerning  them. 

The  general  charadler  of  the  polype  is,  that  it  fixes  itfelf  by 
its  bafe,  is  gelatinous,  linear,  naked,  contradiile ; and  can 
change  its  place.  The  mouth,  which  is  placed  at  one  end,  is 
furrounded  by  hair-like  feelers,  'lhe  young  ones  grow  out 
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from  Its  tides  ; bat  in  autumn  it  produces  eggs  from  its  tides. 
There  are  fix  varieties  : 1.  The  viridk,  or  green  polype,  has 

commonly  ten  ihort  arms.  a.  The  fufea  has  frequently  eight 
arms  leveral  times  longer  than  the  body.  3.  The  grifea  is  of  a 
yellowith  colour,  fmall  towards  the  bottom,  and  has  long  arms, 
generally  about  feven  in  number.  4.  The  pallehs  has  generally 
about  fix  arms  of  a moderate  length.  5.  The  bydatula  has  a 
veticular  body,  and  four  obfolete  arms.  It  is  found  in  the  ab- 
domen of  tlieep,  twine,  &c.  6.  The  Jlentorea  has  been  called 

the  tunnel-Jbafed,  and  has  a mouth  furrounded  with  a row  of 
hairs.  7.- The  foci  alls  is  bearded,  thick,  and  wrinkled. 

The  three  firft  fpecies  are  thofe  on  which  the  greateft  number 
of  experiments  have  been  made  ; and  their  tliapes  are  fo  various, 
that  it  is  by  no  means  ealy  to  deferibe  them.  They  are  ge- 
nerally found  in  ditches.  Whoever  has  carefully  examined 
thefe  when  the  fun  is  very  powerful,  will  find  many  little  tranf- 
parent  lumps  of  the  appearance  of  a jelly,  and  fize  of  a pea, 
and  flatted  upon  one  fide.  The  fame  kind  of  (ubftances  are 
likewife  to  be  met  with  on  the  under  fide  of  the  leaves  of  plants 
which  grow  in  fuch  places.  Thefe  are  the  polypes  in  a qui- 
elcent  Hate,  and  apparently  inanimate.  They  are  generally 
fixed  by  one  end  to  lome  l'olid  fubftance,  with  a large  opening, 
which  is  the  mouth,  at  the  other  3 having  feveral  arms  fixed 
round  it,  projetting  as  rays  from  the  centre.  They  are  {lender, 
pellucid,  and  formed  of  a tender  fubftance  like  the  horns  of  a 
inail,  and  capable  of  contrafting  themfelves  into  a very  fmall 
compafs,  or  of  extending  to  a conliderable  length.  The  arms 
are  capable  of  the  fame  contraction  and  expanfion  as  the  body  ; 
and  with  thefe  they  lay  hold  of  minute  worms  and  other  in- 
fers, bringing  them  to  the  mouth  and  fwallowing  them  3 the 
indigeftible  parts  are  again  thrown  out  by  the  mouth. 

The  green  polype  was  that  firft  difeovered  by  Mr.  Trembley  ; 
and  the  firft  appearances  of  fpontaneous  motion  were  perceived 
in  its  arms,  which  it  can  contradt,  extend,  and  twift  about  in 
various  directions.  On  the  firft  appearance  of  danger  they 
contraCt  to  fuch  a degree  that  they  appear  little  bigger  than  a 
grain  of  fand,  of  a fine  green  colour,  the  arms  difappearing 
entirely.  Soon  after  he  found  the  grifea,  and  afterwards  the 
lufea. 

The  bodies  of  the  viridis  and  grifea  diminifti  almoft  infenfibly 
from  the  anterior  to  the  pofterior  extremity  ; but  the  fufea  is 
for  the  molt  part  of  an  equal  fize  for  two-thirds  of  its 
length  from  the  anterior  to  the  pofterior  extremity,  from 
which  it  becomes  abruptly  fmaller,  and  then  continues  of  a re- 
gular fize  to  the  end.  Thefe  three  kinds  have  at  lead  fix,  and 
at  moft  12  or  13  arms,  though  fometimes  the  grifea  is  met  with 
having  18  arms.  They  can  contraft  themfelves  till  their  bo- 
dies do  not  exceed  one-tenth  of  an  inch  in  length,  and  they 
can  flop  at  any  intermediate  degree  of  contraction  or  extenfion. 
They  are  of  various  fizes,  from  half  an  inch  to  an  inch  and  a 
half  long ; their  arms  are  feldom  longer  than  their  bodies,  though 
fome  have  them  an  inch,  and  fome  even  eight  inches  long. 
The  thicknefs  of  their  bodies  decreafes  as  they  extend  them- 
felves, and  vice  verfa ; and  they  may  be  made  to  contraCt  them- 
felves either  by  agitating  the  water  in  which  they  are  contained, 
or  by  touching  the  animals  themfelves.  When  taken  out  of 
the  water,  they  all  contraCt  fo  much  that  they  appear  only 
like  a little  lump  of  jelly.  The  arms  have  the  fame  power  of 
contraction  or  expanfion  that  the  body  has  ; and  they  can  con- 
tract or  expand  one  arm,  or  any  number  of  arms,  independent 
of  the  reft  ; and  they  can  likewife  bend  their  bodies  or  arms  in 
all  potlible  directions.  They  can  alio  dilate  or  contraCt  their 
bodies  in  various  places,  and  fometimes  appear  thick  fet 
with  folds,  which,  when  carelefsly  viewed,  appear  like  rings. 
Their  progreflive  motion  is  performed  by  that  power  which 
they  have  of  contracting  and  dilating  their  bodies.  When 
*iout  to  move,  they  bend  down  their  head  and  arms,  lay  hold 
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by  means  of  them  on  fome  other  fubftance  to  which  they  de.  ’ 
fign  to  fallen,  themfelves  ; then  they  loofen  their  tail,  and  draw* 
it  towards  the  head  ; then  either  fix  it  in'  that  place,  or, 
ftretching  forward  their  head  as  before,  repeat  the  fame  opera-  ' 
tion.  They  afeend  or  defeend  at  pleafure  in  this  manner  upon 
aquatic  plants,  or  upon  the  fides  of  the  veflel  in  which  they  are 
kept ; they  fometimes  hang  by  the  tail  from  the  furface  of  the  ' 
water,  or  fometimes  by  one  of  the  arms  ; and  they  can  walk;  - 
with  eafe  upon  the  furface  of  the  water.  On  examining  the 
tail  with  a microfcope,  a fmall  part  of  it  will  be  found  to  be  ' 
dry  above  the  furface  of  the  water,  and  as  it  were  in  a little 
concave  fpace,  of  which  the  tail  forms  the  bottom  3 fo  that  it 
feems  to  be  fufpended  on  the  furface  of  the  water  on  the  fame 
principle  that  a fmall  pin  or  needle  is  made  to  fwim.  When 
a polype,  therefore,  means  to  pafs  from  the  fides  of  the  glafs 
to  the  furface  of  the  water,  it  has  only  to  put  that  part  out  of 
the  water  by  which  it  is  to  be  fupported,  and  to  give  it  time  to 
dry,  which  it  always  does  upon  thefe  occafions;  and  they  at- 
tach themfelves  fo  firmly  by  the  tail  to  aquatic  plants,  ftones, 
&c.  that  they  cannot  be  eafily  difengaged  : they  often  further 
ftrengthen  thefe  attachments  by  means  of  one  or  two  of  their 
arms,  which  ferve  as  a kind  of  anchors  for  fixing  them  to  the 
adjacent  fubftances. 

The  ftomach  of  the  polype  is  a kind  of  bag  or  gut  into 
which  the  mouth  opens,  and  goes  from  the  head  to  the  tail. 
This,  in  a ftrong  light,  is  vifible  to  the  naked  eye,  efpecially  if 
the  animal  be  placed  between  the  eye  and  a candle;  for  thefe 
animals  are  quite  tranfparent,  whatever  their  colour  may  be. 
The  ftomach,  however,  appears  to  more  advantage  through  a 
powerful  magnifier.  Mr.  Trembley,  by  cutting  one  of  thefe 
animals  tranfverfely  into  three  parts,  latisfied  himfelf  that  they 
were  perforated  throughout.  Each  piece  immediately  contra&ed 
itfelf,  and  the  perforation  was  very  vifible  through  a micro- 
fcope. The  fkin  which  inclofes  the  ftomach  is  that  of  the  po- 
lype itfelf ; fo  that  the  whole  animal,  properly  fpeaking,  con- 
fifts  only  of  one  {kin,  in  the  form  of  a tube,  and  open  at  both 
ends.  No  veflels  of  any  kind  are  to  be  diftinguifhed. 

The  mouth  is  fituated  at  the  anterior  end  in  the  middle  be- 
tween the  fhooting  forth  of  the  arms,  and  afliimes  different 
appearances  according  to  circumftances j being  joineiimes 
lengthened  out  in  the  form  of  a nipple,  at  others  appearing 
truncated  ; fometimes  the  aperture  is  quite  clofed,  at  others 
there  is  a hollow  ; though  at  all  times  a fmall  aperture  may  be 
difeovered  by  a powerful  magnifier. 

The  fkin  of  a polype,  when  examined  with  a microfcope, 
appears  like  fhagreen,  or  as  if  covered  with  little  grains,  more 
or  iefs  feparated  from  each  other,  according  to  the  degree  of 
contraftion  of  the  body.  If  the  lips  of  a polype  be  cut  tranf- 
verfely, and  placed  fo  that  the  cut  part  of  the  fkin  may  lie  di- 
re£Uy  before  the  microfcope,  the  {kin  throughout  its  whole 
thicknefs  will  be  found  toconfift  of  an  infinite  number  of  grains, 
and  the  interior  part  is  found  to  be  more  ftiagreened  than  the 
exterior  one  ; but  they  are  not  ftrongly  united  to  each  other, 
and  may  be  feparated  without  much  trouble.  They  even  fepa- 
rate  of  themfelves,  though  in  no  great  numbers,  in  the  moft 
healthy  animals  of  this  kind  ; for,  where  they  are  obferved  to 
feparate  in  large  quantities,  it  is  a fymptom  of  a very  dan  ■ 
gerous  diforder.  in  the  progrefs  of  this  diforder,  the  furface 
of  the  polype  becomes  gradually  more  and  more  rough  and  un- 
equal, and  no  longer  well  defined  or  terminated  as  before. 
The  grains  fall  off  on  all  fides  ; the  body  and  arms  contrail 
and  dilate,  and  affume  a while  (liining  colour  ; and  at  laft  the 
whole  diftolves  into  a heap  of  grains,  which  is  more  particu- 
larly obferved  in  the  green  polype.  Jly  a careful  examination 
we  find,  that  the  {kin  of  the  polype  is  entirely  eompofed  of 
grains,  cemented  by  means  of  a kind  of  gummy  fubftance  ; but 
it  is  to  the  grains  entirely  that  the  polype  owes  its  colour.  Hie 
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ftrudlure  of  the  arms  is  analogous  to  that  of  the  body ; and 
they  appear  lhagreened  when  examined  by  the  microfcope, 
whether  they  be  in  a ftate  of  contradlion  or  extenfion  ; but  if 
very  much  contrafted,  they  appear  more  (bagreened  than  the 
body,  though  almoft  quite  i'mooth  when  in  their  utmoft  ftate  of 
extenfion.  In  the  green  polype  the  appearance  of  the  arm  is 
continually  varying  ; and  thefe  variations  are  more  fenfible  to- 
wards the  extremity  of  the  arm  than  at  its  origin,  but  more 
fcattercd  in  the  parts  further  on.  The  extremity  is  often  ter- 
minated by  a knob,  the  hairs  of  which  cannot  be  oblerved 
without  a very  powerful  magnifier.  They  have  a remarkable 
inclination  of  turning  towards  the  light  ; fo  that  if  that  part 
of  the  glafs  on  which  they  are,  be  turned  from  the  light,  they  will 
quickly  remove  to  the  other. 

That  fpecies  named  the  fufca  has  the  longeft  arms,  and 
makes  ufe  of  the  moft  curious  manoeuvres  to  feize  its  prey. 
They  arebeft  viewed  in  a glafs  feven  or  eight  inches  deep,  when 
their  arms  commonly  hang  down  to  the  bottom.  When  this, 
or  any  other  kind,  is  hungry,  it  fpreads  its  arms  in  a kind  of 
circle  to  a confiderable  extent;  inclofing  in  this,  as  in  a net, 
every  infeft  which  has  the  misfortune  to  come  within  the  cir- 
cumference. (See  Animalcule.)  While  the  animal  is  con- 
tracted by  feizing  its  prey,  the  arms  are  obferved  to  fwell  like 
the  mufcles  of  the  human  body  when  in  a£tion.  Though  no 
appearance  of  eyes  can  be  obferved  in  the  polype,  they  certainly 
have  fome  knowledge  of  the  approach  of  their  prey,  and  fliow 
the  greateft  attention  to  it  as  foon  as  it  comes  near  them.  It 
feizes  a worm  the  moment  it  is  touched  by  one  of  the  arms; 
and  in  conveying  it  to  the  mouth,  it  frequently  twifts  the  arm 
into  a fpiral  like  a cork-fcrew  ; by  which  means  the  infeft  is 
brought  to  the  mouth  in  a much  (hotter  time  than  othcrwife 
it  would  be ; and  fo  foon  are  the  infefts  on  which  the  polypes 
feed  killed  by  them,  that  M.  Fontana  thinks  they  mud  contain 
the  moft  powerful  kind  of  poifon  ; for  the  lips  fcarce  touch  the 
animal  when  it  expires,  though  their  cannot  be  any  wound  per- 
ceived on  it  when  dead.  The  worm,  when  fwallowed,  appears 
fometimes  fingle,  fometimes  double,  according  to  circumftances. 
When  full,  the  polype  coatrafts  itfelf,  hangs  down  as  in  a kind 
of  ftupor,  but  extends  again  in  proportion  as  the  food  is  di- 
gefted  and  the  excrementitious  part  is  difcharged.  The  bodies 
of  the  infefts,  when  fwallowed,  are  firft  macerated  in  the  fto- 
mach,  then  reduced  into  fragments,  and  driven  backward  and 
forward  from  one  end  of  the  ftomach  to  the  other,  and  even 
into  the  arms,  however  fine  they  may  be;  whence  it  appears 
that  the  arms,  as  well  as  the  other  parts  of  this  remarkable 
creature,  are  a kind  of  hollow  guts  or  ftomachs.  In  order  to 
obferve  this  motion,  it  is  beft  to  feed  the  polypes  with  fuch  food 
as  will  give  a lively  colour  ; fuch,  for  inftance,  as  thofe  worms 
which  are  furnifhed  with  a red  juice.  Some  bits  of  a fmall  black 
fnail  being  given  to  a polype,  the  fubftance  of  the  (kin  was 
foon  diffolved  into  a pulp  confiding  of  fmall  black  fragments  ; 
and  on  examining  the  polype  with  a microfcope,  it  was  found 
that  the  particles  were  driven  about  in  the  ftomach,  and  that 
they  paffed  into  the  arms,  from  thence  back  into  the  fto- 
mach, then  to  the  tail ; from  whence  they  palled  again  into 
the  arms,  and  fo  on.  The  grains  of  which  the  body  of  the 
polype  confift  take  their  colour  from  the  food  with  which  it  is 
uourilhed,  and  become  red  or  black  as  the  food  happens  to 
afford  the  one  colour  or  the  other.  They  are  likewife  more  or 
lefs  tinged  with  thefe  colours  in  proportion  to  the  ltrength  of 
the  nutritive  juices  ; and  it  is  obfcrvable  that  they  lofe  their 
colour  if  fed  with  aliments  of  a colour  different  from  themfclves. 
They  feed  on  moft  infefts  found  in  frefii  water ; and  will  alfo 
be  fupported  with  worms,  the  larvae  of  gnats,  &c.  and  even 
•with  fnails,  large  aquatic  infefts,  and  fifli  or  flefii  if  cut  into 
fmall  bits.  Sometimes  two  polypes  lay  hold  of  the  fame  worm, 
and  each  begins  to  fwallow  its  own  end  till  their  mouths  meet. 


and'  the  worm  breaks.  But  Ihould  this  happen  not  to  be  the 
cafe,  the  one  polype  will  fometimes  devour  the  other  along 
with  its  portion.  It  appears,  however,  that  the  ftomach  of 
one  polype  is  not  fitted  for  diffolving  the  fubftance  of  another  j 
for  the  one  which  is  fwallowed  always  gets  clear  again  after 
being  imprifoned  for  an  hour  or  two. 

The  manner  in  which  the  polypes  generate  is  moft  perceptible 
in  the  grifea  and  fufca,  as  being  confiderably  larger  than  the 
viridis.  If  we  examine  one  of  them  in  fummer,  when  the  amT 
mals  are  moft  adtive,  and  prepared  for  propagation,  fome  fmall 
tubercles  will  be  found  proceeding  from  its  fides,  which  con- 
ftantly  increafe  in  bulk,  until  at  laft  in  two  or  three  days  they 
affume  the  figure  of  fmall  polypes.  When  they  firft  begin  to 
(hoot,  the  txcrefcence  becomes  pointed,  alfuming  a conical 
figure,  and  deeper  colour  than  the  reft  of  the  body.  In  a Ihort 
time  it  becomes  truncated,  and  then  cylindrical,  after  which 
the  arms  begin  to  fhoot  from  the  anterior  end.  The  tail  ad- 
heres to  the  body  of  the  parent-animal,  but  gradually  grows 
fmaller,  until  at  laft  it  adheres  only  by  a point,  and  is  then 
ready  to  be  feparated.  When  this  is  the  cafe,  both  the  mother 
and  young  ones  fix  themfelve6  to  the  fides  of  the  glafs,  and  arc 
feparated  from  each  other  by  a fudden  jerk.  The  time  requifite 
for  the  formation  of  the  young  ones  is  very  different,  according 
to  the  warmth  of  the  weather  and  the  nature  of  the  food  eaten 
by  the  mother.  Sometimes  they  are  fully  formed,  and  ready 
to  drop  off,  in  24  hours;  in  other  cafes,  when  the  weather  is 
cold,  15  days  have  been  requifite  for  bringing  them  to  per- 
fedrion. 

It  is  remarkable,  that  there  is  a reciprocal  communication 
of  food  betwixt  the  young  and  old  before  they  be  feparated. 
The  young  ones,  as  foon  as  they  are  furnifiied  with  arms, 
catch  prey  for  themfelves,  and  communicate  the  digefted  food 
to  the  old  ones,  who  on  the  other  hand  do  the  fame  to  the 
young  ones.  This  was  fully  verified  by  the  following  experi- 
ment : One  of  the  large  polypes  of  the  fufca  kind  being  placed 
on  a flip  of  paper  in  a little  water,  the  middle  of  the  body  of 
a young  one  growing  out  from  it  was  cut  open  ; when  the  fu- 
perior  part  of  that  end  which  remained  fixed  to  the  parent  was 
found  to  be  open  alfo.  By  cutting  over  the  parent  polype  on 
each  fide  of  the  flioot,  a ihort  cylinder  was  obtained,  open  at 
both  ends ; which  being  viewed  through  a microfcope,  the 
light  was  obferved  to  come  through  the  young  one  into  the 
ftomach  of  the  old  one.  On  cutting  open  the  cylindrical  por- 
tion lengthwife,  not  only  the  hole  of  communication  was  ob- 
ferved) but  one  might  fee  through  the  end  of  the  young  one 
alfo.  On  changing  the  fituation  of  the  two  pieces,  the  light 
was  feen  through  the  hole  of  communication.  This  may  be 
feen  between  the  parent  polype  and  its  young  ones  after  feed- 
ing them  ; for,  after  the  parents  have  eaten,  the  bodies  of  the 
young  ones  fwell  as  if  they  themfelves  had  been  eating. 

The  polypes  produce  young  ones  indifcriminatcly  from 
all  parts  of  their  bodies,  and  five  or  fix  young  ones  have  fre- 
quently been  produced  at  once  ; nay,  Mr.  Trembley  has  ob- 
ferved nine  or  ten  produced  at  the  fame  time. 

Nothing  like  copulation  among  thefe  creatures  was  ever 
obferved  by  Mr.Trembley,  though  for  two  years  he  had  thou- 
fands  of  them  under  his  infpeftion.  To  be  more  certain  on 
tliis  fubjedl,  he  took  two  young  ones  the  moment  they  came 
from  their  parent,  and  placed  them  in  feparate  glaffes.  Both 
of  them  multiplied,  not  only  themfelves,  but  alfo  their  offspring* 
which  were  feparated  and  watched  in  the  fame  manner  to  the 
feventh  generation  ; they  have  even  the  fame  power  of  genera- 
tion while  adhering  to  their  parent.  In  this  ftate  the  parent,, 
with  its  children  and  grandchildren,  exhibits  a fingular  appear- 
ance, looking  like  a (hi  ub  thick  fet  with  branches.  Thus  feveral 
generations  fometimes  are  attached  to  one  another,  and  all  of 
them  to  one  parent.  Mr.  Adams  gives  a figure  of  one  polype 
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with  nineteen  young  ones  hanging  at  it  ; the  whole  group  being 
about  an  inch  broad,  and  an  inch  and  a half  in  length  : the 
old  polype  ate  about  twelve  monoculi  per  day,  and  the  young 
ones  about  20  among  them. 

When  a polype  is  cut  tranfverfely  or  longitudina'ly  into  two 
or  three  parts,  each  part  in  a fhort  time  becomes  a perfeft  ani- 
mal ; and  fo  great  is  this  prolific  power,  that  a new  animal  will 
be  produced  even  from  a fmall  portion  of  the  fkin  of  the  old 
one.  If  the  young  ones  be  mutilated  while  they  grow  upon 
the  parent,  the  parts  fo  cut  off  will  be  reproduced,  and  the 
lame  property  belongs  to  the  parent.  A truncated  portion 
will  fend  forth  young  ones  before  it  has  acquired  a new  head 
and  tail  of  its  own,  and  fometimes  the  head  of  the  young  one 
l'upplies  the  place  of  that  which  fhould  have  grown  out  of  the 
old  one.  If  we  flit  a polype  longitudinally  through  the  head 
to  the  middle  of  the  body,  we  lhall  have  one  formed  with  two 
heads ; and  by  flitting  thefe  again  in  the  fame  manner,  we  may 
form  one  with  as  many  heads  as  we  pleafe. 

A Hill  more  furprifing  property  of  thefe  animals  is,  that  they 
may  be  grafted  together.  If  the  truncated  portions  of  a po- 
lype be  placed  end  to  end,  and  gently  puflied  together,  they 
will  unite  into  a Angle  one.  The  two  portions  are  firft  joined 
together  by'  a (lender  neck,  which  gradually  fills  up  and  dif- 
appearB,  the  food  palfing  from  the  one  part  into  the  other  ; 
and  thus  we  may  form  polypes  not  only  from  portions  of  the 
fame,  but  of  different  animals ; we  may  fix  the  head  of  one  to 
the  body  of  another,  and  the  compound  animal  will  grow,  eat, 
and  multiply,  as  if  it  had  never  been  divided.  By  pufhing  the 
body  of  one  into  the  mouth  of  another,  fo  far  that  their  heads 
may  be  brought  into  contaft,  and  kept  there  for  fome  time, 
they  will  at  lafl  unite  into  one  animal,  only  having  double  the 
number  of  arms  which  it  would  otherwife  have  had.  The  hydra 
fufea  may  be  turned  infide  out  like  a glove,  at  the  fame  time 
that  it  continues  to  live  and  aft  as  before.  The  lining  of  the 
flomach  now  forms  the  outer  fkin,  and  the  former  epidermis 
conftitutes  the  lining  of  the  flomach.  If  previous  to  this  ope- 
ration the  polype  have  young  ones  attached  to  it,  fuch  as  are 
' but  newly  beginning  to  vegetate  turn  themfelves  infide  out, 
while  the  larger  ones  continue  to  increafe  in  fize  till  they  teach 
beyond  the  mouth  of  the  parent,  and  are  then  feparated  in  the 
ufual  manner  from  the  body.  When  thus  turned,  the  polype 
combines  itfelf  in  many  different  ways.  The  fore  part  fre- 
quently clofes,  and  becomes  a fupernumerary  tail.  The  animal, 
which  was  at  firfl  llraight,  now  bends  itfelf,  fo  that  the  two 
tails  referable  the  legs  of  a pair  of  compaflfes,  which  it  can  open 
and  fhut.  The  old  mouth  is  placed  as  it  were  at  the  joint  of 
the  compaffes,  but  lofes  its  power  of  aftion  ; to  fupply  which 
a new  one  is  formed  in  its  neighbourhood  ; and  in  a little  time 
there  is  a new  fpecics  of  hydra  formed  with  feveral  mouths. 

The  fi  des  of  a polype,  which  has  been  cut  through  in  a lon- 
gitudinal direction,  begin  to  roll  themfelves  up,  commonly 
from  one  of  the  extremities,  with  the  outfide  of  the  fkin  in- 
wards ; but  in  a little  time  they  unroll  themfelves,  arid  the  two 
cut  edges  join  together,  fometimes  beginning  at  one  extremity, 
and  fometimes  approaching  throughout  their  whole  length. 
As  foon  as  the  edges  join,  they  unite  fo  clofely  that  no  tear 
can  be  perceived.  If  a polype  be  partly  turned  back,  the  open 
part  clofes,  and  new  mouths  are  formed  in  different  places. 
Every  portion  of  a polype  i;.  capable  of  devouring  infefts  almoft 
as  foon  as  it  is  cut  off : and  the  voracity  of  the  whole  genus  is 
Stftonifhing  ; for  Mr.  Adams  obferve-,  that  nioft  of  the  infefts 
on  which  they  feed  hear  the  fame  proportion  to  the  mouth  of 
a polype  that  an  apple  of  the  fize  ot  a man's  head  bears  to  his 
mouth. 

The  hydra  fallens  is  very  rarely  met  with,  and  is  deferibed 
only  by  M.  Rocfel.  It  is  of  a pale  yellow  colour,  growing  gra- 
dually fmaller  from  the  bottom;  the  fail  is  round  or  knobbed; 
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the  arms  are  about  the  length  of  the  body,  of  a white  colour, 
generally  feven  in  number,  and  are  apparently  compoftd  of  a 
chain  of  globules.  The  young  are  brought  forth  from  all  parti 
of  its  body. 

The  hydratula  is  mentioned  by  many  medical  writers.  Dr. 
Tyfon,  in  diffefting  an  antelope,  found  feveral  hydatides  or 
films,  about  the  fize  of  a pigeon’s  egg,  filled  with  water,  and 
of  an  oval  form,  fattened  to  the  omentum  ; and  fome  in  the 
pelvis  between  the  bladder  of  urine  and  rectum.  He  fufpefted 
them  to  be  animals  for  the  following  reafons  : 1.  Becaufe  they 
were  included  in  a membrane  like  a matrix,  fo  loofely,  that  by 
opening  it  with  the  finger  ora  knife,  the  imernal  bladder,  con 
taining  the  ferum  or  lympha,  feemed  nowhere  to  have  any  con- 
neftion  with  it,  but  would  very  readily  drop  out,  (till  retaining 
its  liquor  without  fpilling  any.  2.  This  internal  bladder  had 
a neck  or  white  body,  more  opaque  than  the  reft,  and  protu- 
berant from  it,  with  an  orifice  at  its  extremity  ; by  which,  a? 
with  a mouth,  it  exhaufted  the  ferum  from  the  external  mem- 
brane, and  fo  fupplied  its  bladder  or  ltomach.  3.  On  bringing 
this  neck  near  the  candle,  it  moved  and  fbortened  itfelf.  It  is 
found  in  the  abdomen  of  fheep,  fwine,  mice,  &c.  lying  between 
the  peritoneum  and  the  inteftines. 

The  Jlentorea,  cr  funnel-like  polype,  is  of  three  colours, 
green,  blue,  and  white;  but  the  laft  is  the  moil  common. 
They  do  not  form  clufters,  but  adhere  fingly  by  the  tail  to 
whatever  comes  in  their  way  : the  anterior  end  is  wider  than 
the  pofterior  ; and,  being  round,  gives  the  animal  fomewhat 
of  a funnel  form,  though  the  circle  is  interrupted  by  a kind  of 
flit  or  gap.  The  edge  of  this  gap  is  furrounded  with  a great 
number  of  little  fimbrillae,  which  by  their  motions  excite  a cur- 
rent of  water,  that  forces  into  the  mouth  of  the  animal  the 
fmall  bodies  that  come  within  its  reach.  Mr.  Trembley  fays, 
that  he  has  often  feen  a great  number  of  animalcules  fall  into 
the  mouths  of  thefe  creatures;  fome  of  which  were  let  out 
again  at  an  opening  which  he  could  not  deferibe.  They  can 
fafhion  their  mouths  into  feveral  different  forms  ; and  they  mul- 
tiply by  dividing  neither  tranfverfely  nor  longitudinally,  but 
diagonally. 

The  facialis  is  deferibed  by  Muller  under  the  title  of  'vorti- 
cella.  They  are  found  in  clufters  ; and,  when  viewed,  by  a mi- 
crofcope,  appear  like  a circle  furrounded  with  crowns  or  cili- 
ated heads,  tied  by  fmall  thin  tails  to  a common  centre,  from 
whence  they  advance  towards  the  circumference,  and  then  turn 
like  a wheel,  occafioning  a vortex  which  brings  along  with  it 
the  food  proper  for  them. 

The  anajlatka,  or  cluftering  polypes,  form  a group  refem- 
bling  a duller,  or  rather  an  open  flower,  fupported  by  a Item, 
which  is  fixed  by  its  lower  extremity  to  fome  of  the  aquatic 
plants  or  extraneous  bodies  that  are  found  in  the  water;  the 
upper  extremity  is  formed  into  eight  or  nine  lateral  branches, 
perfeftly  fimilar  to  each  other,  which  have  alfo  fubordin'ate 
branches,  whofe  collefted  form  much  refembles  that  of  a leaf. 
Every  one  of  thefe  affembhges  is  compofed  of  one  principal 
branch  or  nerve,  which  makes  the  main  Item  of  the  clufter  an 
angle  fomewhat  larger  than  a right  one  : the  fin  a Her  lateral 
branches  proceed  from  both  fides  of  this  nerve,  and  thefe  are 
fhorter  the  nearer  their  origin  is  to  the  principal  branch.  There 
is  a polype  at  the  extremity,  and  others  on  both  fides  of  the 
lateral  twigs,  but  at  different  diftances  from  their  extremities. 
They  are  all  exceedingly  fmall,  and  bell-lhaped,  with  a quick 
motion  about  the  month,  though  it  is  impoflible  to  difeern  the 
caufe  of  it.  See  A nim alculk,  Pui.kx,  and  Vortichm.a. 

The  feveral  ftrange  properties  recorded  of  this  animal; 
though  very  lurpriling,  are,  however,  none  of  them  peculiar 
to  it  alone.  The  Surinam  toad  is  well  known  to  produce  its 
young  not  in  the  ordinary  way,  but  in  cells  upon  its  hack. 
Mr.  Sherwood  has  very  lately  difeovered  the  fmall  eel?  in  four 
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pafte  to  be  without  exception  full  of  living  young  ones.  And 
as  to  the  moil  amazing  of  all  its  properties, -the  reproduction  of 
its  parts,  we  know  the  crab  and  lobiler,  if  a leg  be  broken  off, 
always  produce  a new  one  : and  Monf.  Bonet,  Monf.  Lyonet, 
Monf.  de  Reaumur,  and  Mr.  Folkes,  have  all  found,  by  expe- 
riment, that  fevtral  eaith  and  water  worms  have  the  fame  pro- 
perty, fome  of  them  even  when  cut  into  thirty  pieces.  The 
urtica  marina,  or  fea-nettle,  has  been  alfo  found  to  have  the 
fame  ; and  the  fea  ftar-fifh,  of  which  the  polype  is  truly  a fpe- 
cies,  though  it  had  long  efcaped  the  fearchcs  of  the  naturaliils, 
was  always  well  known  by  the  fifhermen  to  have  it  alfo. 

Marine  Polypus,  is  different  in  form  from  the  frefh-water 
polype  already  deferibed ; but  is  nourilhed,  increafes,  and  may 
be  propagated  after  the  fame  manner:  Mr.  Ellis  having  often 
found  in  his  inquiries,  that  fmall  pieces  cut  off  from  the  living 
parent,  in  order  to  view  the  feveral  parts  more  accurately,  foon 
gave  indications  that  they  contained  not  only  the  principles  of 
life,  but  likevvife  the  faculty  of  increafing  and  multiplying  into 
a numerous  iffue.  It  has  been  lately  difeovered  and  fufficier.tly 
proved  by  PeyfTonel,  Ellis,  JuITieu,  Reaumur,  Donati,  &c.  that 
many  of  thofe  fubftances  which  had  formerly  been  confidered 
by  naturaliils  as  marine  vegetables  or  fea-plants,  are  in  reality 
animal  productions ; and  that  they  are  formed  by  polypes  of 
different  (hapes  and  fizes,  for  their  habitation,  defence  and  pro- 
pagation. To  this  clafs  may  be  referred  the  corals,  corallines, 
keratophyta,  efehara,  fponges,  and  alcyonium  : nor  is  it  im- 
probable, that  the  more  compact  bodies,  known  by  the  common 
appellations  of  Jlar-flonei,  brain-Jlones , petrified  fungi,  and  the 
like,  brought  from  various  parts  of  the  Ealt  and  Weft  Indies, 

P O L Y T 

THE  doCtrine  of  a plurality  of  gods  or  invifible  powers  fu- 
perior  to  man. 

“ That  there  exift  beings,  one  or  many,  powerful  above 
the  human  race,  is  a propofition  (fays  Lord  Karnes)  univer- 
fally  admitted  as  true  in  all  ages  and  among  all  nations.  I 
boldly  call  it  univerfal,  not  with  (landing  what  is  reported  of 
fome  grofs  favages ; for  reports  that  contradict  what  is  ac- 
knowledged to  be  general  among  men,  require  more  able 
vouchers  than  a few  illiterate  voyagers.  Among  many  favage 
tiibes  there  are  no  words  but  for  objects  of  external  fenfe:  is 
it  furprifing  that  fuch  people  are  incapable  of  ex  prefling  their 
religious  perceptions,  or  any  perception  of  internal  fenfe  ? The 
conviction  that  men  have  of  fuperbr  powers,  in  every  country 
where  there  are  words  to  exprefs  it,  is  fo  well  vouched,  that 
in  fair  reafoning  it  ought  to  be  taken  for  granted  among  the 
few  tribes  where  language  is  deficient.’’ 

Thcfe  are  judicious  obfervations,  of  which  every  man  will 
admit  the  force  who  has  not  fome  favourite  fyftem  to  build 
upon  the  unstable  foundation  which  his  Lordlhip  overturns. 
Taking  it  for  granted,  then,  that  our  conviCtion  of  luperior 
powers  has  long  been  univerfal,  the  important  queftion  is,  From 
what  caufe  it  proceeds  ? The  fame  ingenious  author  (hows, 
with  great  ftrength  of  reafoning,  that  the  operations  o(  nature 
and  the  government  of  this  world,  which  to  us  loudly  proclaim 
the  exiftence  of  a Deity,  arc  not  fuflicient  to  account  for  the 
univerfal  belief  of  fuperior  beings  among  favage  tribes.  He  is 
therefore  of  opinion,  that  this  univerfality  of  cbnvi&ion  can 
fpring  only  from  the  image  of  Deity  (lamped  upon  the  mind 
of  every  human  being,  the  ignorant  equally  with  the  learned. 
“ Nothing  lef3  (he  fays)  is  fuflicient : and  the  original  per- 
ception which  we  have  of  Deity  mull  proceed  (he  thinks) 
from  an  internal  fenfe,  which  may  be  termed  th z fenfe  of  Deity.’’ 
We  have  clfewhere  exprefled  our  opinion  of  that  pliilofophy 


are  of  the  fame  origin.  To  this  purpofe  Mr.  Ellis  obferves,  that 
the  ocean,  in  all  the  warmer  latitudes  near  the  (hore,  and 
wherever  it  is  pollible  to  obferve,  abounds  fo  much  with  ani- 
mal life,  that  no  inanimate  body  can  long  remain  unoccupied 
by  (ome  fpecits.  In  thofe  regions,  (hips-bottorns  are  foon  co- 
vered with  the  habitations  of  thoufands  of  animals  : rocks, 
ftones,  and  every  thing  lifclefs,  are  covered  with  them  inftautly  j 
and  even  the  branches  of  living  vegetables  that  hang  into  the 
water  are  immediately  loaded  with  the  fpawn  of  different  ani- 
mals, (hell  fifli  of  various  kinds  : and  (hell-iifti  tliemfelves, 
when  they  become  impotent  and  old,  are  the  bafis  of  new  colo- 
nies of  animals,  from  wliofe  attacks  they  can  no  longer  defend 
themfelves.  For  a further  account  of  this  fyftem,  fee  Coral 
and  Corallines. 

Polypus  of  the  Heart,  properly  a flefliy  rooted  excrefcence 
growing  from  fome  part  of  its  fubllance.  This  name,  howeveiw^ 
is  ufually  given  to  thofe  concretions  of  coagulable  lymph  found 
in  the  heart  on  difle&ion,  and  arifing  fiom  a fpontaneous  fe- 
paration  of  one  of  the  component  parts  of  the  blood. 

POLYSAlvCIA,  the  fame  as  Obesity  or  Cor  pulency. 

POLYSCH IDES,  or  sea  hunger.  See  Fucus. 

POLYSPERMOUS  (from  u>  o\v  many,  and  (nrsp'j.a  f ed),  in 
botany,  is  applied  to  fuch  plants  as  have  more  than  four  feeds 
fucceeding  each  flower,  without  any  certain  order  or  number. 

POLYSYLLABLE,  in  grammar,  a word  confiding  of 
more  than  three  fyllablesj  for,  when  a word  confifts  of  one 
two,  or  three  fyllables,  it  is  called  a monofyllallc , a di/Ty  liable, 
and  trifyllable. 

POLYSYNDETON.  See  Oratory. 


FI  E I S M, 

which  accounts  for  every  phenomenon  in  human  nature,  by  at- 
tributing it  to  a particular  inftinft  (fee  Instinct);  but  to 
this  inftinCt  or  fenfe  of  Deity,  confidered  as  complete  evidence, 
many  obje&ions,  more  than  ufually  powerful,  force  themfelvts 
upon  us.  All  nations,  except  the  Jews,  were  once  polytheifts 
and  idolaters.  It  therefore  his  Lordlhip’s  hypothefis  be  ad- 
mitted, either  the  doCtrine  of  polytheifm  mull  be  true  theo- 
logy,  or  this  in'linCl  or  fenfe  is  of  fuch  a nature  as  to  have  at 
different  periods  of  the  world  mifled  all  mankind.  All  favage 
tribes  are  at  prefent  polytheifts  and  idolaters  ; but  among  fa- 
vages every  inllinct  appears  in  greater  purity  and  vigour  than 
among  people  polifiied  by  arts  and  fciences;  and  inltinft  never 
miftakes  its  objeCt.  The  inftindt  or  primary  impreflion  of  na- 
ture, which  gives  rife  to  felf-love,  affeCtion  between  the  fexes, 
love  of  progeny,  &c.  has  in  all  nations,  and  in  every  period  of 
time,  a precife  and  determinate  objedt  which  it  inflexibly  pur- 
fues.  How  then  comes  it  to  pafs,  that  this  particular  inftinCt, 
which  if  real  is  furely  of  as  much  importance  as  any  other, 
fhould  have  uniformly  led  thofe  who  had  no  other  guide  to 
purfue  improper  objedls,  to  fall  into  the  groffeft  errors  and  the 
mod  pernicious  practices  i To  no  purpofe  are  we  told,  that 
the  fenfe  of  Deity,  like  the  moral  fenfe,  makes  no  capital  figure 
among  favages.  There  is  reafon  to  believe  that  the  feeling  or 
perception,  which  is  called  the  moral  fenfe , is  not  wholly  in- 
llinctive  : but  whether  it  be  or  not,  a (ingle  inftance  cannot  be 
produced  in  which  it  multiplies  its  objects,  or  makes  even  a fa- 
vage exprefs  gratitude  to  a thoufand  perfons  for  benefits  which 
his  prince  alone  had  power  to  confer. 

For  thcfe  and  other  reafons  which  might  eafily  be  afligned 
we  cannot  help  thinking,  that  the  firft  rengious  principles  mud 
have  been  derived  from  a fource  different  as  well  from  internal 
fenfe  as  from  the  deductions  of  realon  ; from  a fource  which  the 
majority  of  mankind  had  early  forgotten  j and  which,  when  it 
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was  banifhed  from  l^e‘r  m‘n^s<  left  nothing  behind  it  to  prevent 
the  very  firft  principle  of  religion  from  being  perverted  by  vari- 
ous accidents  or  caufes,  or,  in  fome  extraordinary  concurrence 
of  circumltances,  from  being  perhaps  entirely  obliterated.  This 
fource  of  religion  every  confident  Theift  mult  believe  to  be  reve- 
lation. Reafon,  it  is  acknowledged,  and  we  ihall  afterwards  (how 
(lee  Religion),  could  not  have  introduced  lavages  to  the 
knowledge  of  God  ; and  we  have  juft  leen,  that  a Jerft  of  Deity 
is  an  hypotfufis  clogged  with  inluperable  difficulties.  Yet  it 
is  undeniable,  that  all  mankind  have  believed  in  luperior  invili- 
ble  powers  : and  if  reafon  and  inftinft  be  fet  aiide,  there  remains 
mr  other  origin  of  this  univerlal  belief  than- primeval  revelation, 
corrupted,  indeed,  as  it  palled  by  oral  tradition  from  father  to 
fon,  in  the  courfe  of  many  generations.  It  is  no  llight  iupport 
to  this  doctrine,  that  if  there  really  be  a Deity,  it  is  highly  pre- 
l'umable  that  he  would  reveal  himfelf  to  the  firlt  men— creatures 
whom  he  had  formed  with  faculties  to  adore  and  to  worfhip 
him.  To  other  animals  the  knowledge  of  a Deity  is  of  no  im- 
portance ; to  man  it  is  of  the  firlt  importance.  Were  we  totally 
ignorant  of  a Deity,  this  world  would  appear  to  us  a mere  chaos. 
Under  the  government  of  a wile  and  benevolent  Deity,  chance  is 
excluded,  and  every  event  appears  to  be  the  relult  of  ellablifhed 
laws.  Good  men  lubmit  to  whatever  happens  without  repining, 
knowing  that  every  event  is  ordered  by  Divine  Providence  : 
they  lubmit  with  entire  refignation  ; and  fuch  refignation  is  a 
fovereign  balfam  for  every  misfortune  or  evil  in  life. 

Admitting,  then,  that  the  knowledge  of  Deity  was  originally 
derived  from  revelation,  and  that  the  firlt  men  profelied  pure 
theilm,  it  fhall  be  our  bulinels  in  the  prelent  article  to  trace  the 
rife  and  progrefs  of  polytbcifm  and  idolatry  ; and  to  alcertain,  if 
we  can,  the  real  opinions  of  the  Pagan  world  concerning  that 
multitude  of  gods  with  which  they  filled  heaven,  earth,  and  hell. 
]n  this  inquiry,  though  we  fhall  have  occalion  to  appeal  to  the 
writings  of  Mofes,  we  fhall  attribute  to  them  no  other  autho- 
rity than  what  is  due  to  records  of  the  earliefi  ages,  more  an- 
cient and  authentic  than  any  others  which  are  now  extant. 

Whether  we  believe,  with  the  au.horof  the  book  of  Genefis, 
that  all  men  have  defeended  from  the  lame  progenitors  ; or 
adopt  the  hypothecs  of  modern  theorills,  that  there  have  been 
fucceifive  creations  of  men,  and  that  the  European  derives  his 
origin  from  one  pair,  the  AJiatic  from  another,  the  woolly- 
headed African  Irom  a third,  and  the  copper-coloured  American 
from  a fourth — polytbeifm  and  idolatry  will  be  leen  to  have 
arilen  from  the  fame  caufes,  and  to  have  advanced  nearly  in  the 
fame  order  from  one  degree  of  impiety  to  another.  On  either 
luppofition,  it  mull  be  taVen  lor  granted,  that  the  original  pro- 
genitors were  inflru<fted  by  their  Creator  in  the  truths  of  ge- 
nuine theifm  ; and  there  is  no  room  to  doubt,  but  that  thole 
truths,  Ample  and  fublime  as  they  are,  would  be  conveyed  pure 
from  father  to  fon  as  long  as  the  race  lived  in  one  family,  and 
were  not  fpread  over  a large  extent  of  country.  If  any  credit 
be  due  to  the  records  of  antiquity,  the  primeval  inhabitants  of 
this  globe  lived  to  fo  great  an  age,  that  they  mull  have  increafed 
to  a very  large  number  long  before  the  death  of  the  common 
parent,  who  would  ot  courle  be  the  bond  of  union  to  the  whole 
fociety,  and  whole  dictates,  el'pecially  in  what  related  to  the  ori- 
gin of  his  being  and  the  cxiftence  of  his  Creator,  would  be  lifteried 
to  with  the  utmoll  rcfpeiT  by  every  individual  of  his  numerous 
progeny. 

Many  caufes,  however,  would  confpire  to  dilToLve  this  family 
after  the  death  of  its  ancefior  into  leparate  and  independent 
tribes,  of  which  lome  would  be  driven  by  violence,  or  would 
voluntarily  wander,  to  a di  fiance  from  the  refi.  From  this  dif- 
perfion  great  changes  would  take  place  in  the  opinions  ot  lome 
®f  the  tribes  refpevding  the  obje£l  of  their  religions  worOiip.  A 
fingle  family,  or  a (mail  tribe  banifhed  into  a defert  wilderncl's 
(luch  as  the  whole  earth  mult  then  have  been),  would  find  em- 


ployment for  all  their  time  in  providing  the  means  of  fubfiftence,. 
and  in  defending  themfelves  from  beafis  of  prey.  In  luch  cir- 
cumllances  they  would  have  little  leifure  for  meditation,  and,  be-- 
ing  conftantly  converfant  withobjedts  of  fenle,  they  would  gra- 
dually lofe  the  power  of  meditating  upon  the  fpiritual  nature 
of  that  Being  by  whom  their  anceftors  had  taught  them  that  all 
things  were  created.  The  fil'd  wanderers  would  no  doubt  re- 
tain in  tolerable  purity  their  original  notions  ot  Deity  ; and.  the}" 
would  certainly  endeavour  to  imprefs  thofe  notions  upon  their 
children  : but  in  cireumftances  infinitely  more  favourable  to 

lpeculation  than  theirs  could  have  been,  the  human  mind  dwells 
not  long  upon  notions  purely  intelledlual.  We  are  lo  accuftom- 
ed  to  fenlible  objects,  and  to  the  ideas  of  ("pace,  extenlion,  and 
figure,  which  they  are  perpetually  imprdfing  upon  the  imagi- 
nation, that  we  find  it  txtremely  difficult  to  conceive  any  being 
without  alfigning  to  him  a form  and  a place.  Hence  a learned 
writer  has  Tuppofed,  that  the  earliefi  generations  of  men  (even 
thofe  to  whom  he  contends  that  frequent  revelations  were  vouch- 
fafed)  may  have  been  no  better  than  anthropomorpbites  in  their 
conceptions  of  the  Divine  Being. 

Be  this  as  it  may,  it  is  not  conceivable  but  that  the  member# 
of  thofe  firft  colonies  would  quickly  lofe  many  of  the  arts  and 
much  of  the  fcience  which  perhaps  prevailed  in  the  parent  ftate  -r 
and  that,  fatigued  with  the  contemplation  of  intelledlual  objedtsy- 
they  would  relieve  their  overftrained  faculties  by  attributing  to 
the  Deity  a place  of  abode,  if  not  a human  form.  To  men  to- 
tally illiterate,  the  place  fittetl  for  the  habitation  of  the  Deity 
would  undoubtedly  appear  to  be  the  fun,  the  moll  beautiful  and 
glorious  objedl  of  which  they  could  form  any  idea;  an  objedl 
too,  from  which  they  could  not  but  be  fenlible  that  they  received? 
the  benefits  of  light  and  heat,  and  which  experience  mult  foot*- 
have  taught  them  to  be  in  a great  meafure  the  fource  of  vege- 
tation. The  great  fpirit  therefore  inhabiting  the  fun,  which*, 
they  would  confider  as  the  power  of  light  and  heat,  was  in  all- 
probability  the  firft.  objedl  of  idolatrous  adoration. 

From  looking  upon  the  fun  as  the  habitation  of  their  God,, 
they  would  loon  proceed  to  confider  it  as  his  body.  Of  pure 
mind  entirely  feparated  from  matter,  men  in  their  cireumftances 
could  not  long  retain  the  fainteft  notion  ; but  confcious  each  of 
power  in  himfelf,  and  experiencing  the  effects  of  power  in  the  fun, 
they  would  naturally  conceive  that  luminary  to  be  animated 
as  their  bodies  were  animated.  They  would  feel  his  influence 
when  above  the  horizon  ; they  would  fee  him  moving  from  eaft 
to  weft;  they  would  confider  him  when-fetas  gone  to  take  his  re- 
pofe  : and  thofe  exertions  and  intermillions- ot  power  being  ana- 
logous to  what  they  experienced  in  themfelves,  they  would  look 
upon  the  fun  as  a real  animal'.  Thus  would  the  Divinity  appear 
to  their  untutored  minds  to-  be  a compound1  being  like  man ; 
partly  corporeal  and  partly  fpiritual  ; and  as  loon  as  they  im- 
bibed fuch  notions,  though  perhaps-  not  before,  they  may  ba 
pronounced  to  have  been  ablohvte  idolaters. 

When  men  had  once  got  into  this  train,  their  gods  would 
multiply-upon  them  with  wonderful  rapidity.  Darknefs  and 
cold  they  could  not  but  perceive  to  be  contrary  to  light  and  heat ; 
and  not  having  philolbphy  enough  to  diltiaguiffi  between  mere 
privations  and.  pofitive  efteils,  they  would  confider  darknefs  and 
cold  as- entities  equally  real  with  light  ami  heat;  and  attribute- 
thefe  different  and  contrary  effects  to  different  and  contrary  pow- 
ers. Hence  the  fpirit  or  power  of  darknefs  was  in  all  probabi- 
lity the  lecond  god  in  the  Fagan  calendar  ; and  a6  they  con- 
fidered  the  power  of  light  as  a benevolent  principle,  the  fource 
of  all  that  is  good,  they  mull  have  looked  upon  the  contrary- 
power  of  darknefs  as  a malevolent  lpirit,  the  fource  of  all  that 
is  evil.  I his  we  know  from  authentic  htltory  to  have  been  the 
belief  of  the  Perfian  magi,  a very  ancient  leift,  who  called  their 
good  god  Yazdan , and  ali'o  Ormitzd,  and  the  evil  god  Abra- 
man.  Conlidering  light  as  the  lymbol,  or  perhaps  as  the  body. 
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of  OrwnZit,  they  always  woifhipped  him  before  the  fire,  toe 
fourre  ot  light,  and  Specially  before  the  fun,  the  fource  of  the 
molt  perfect  light  ; and  for  the  fame  reafon  fires  were  kept  con- 
tinually burning  on  his  altars.  That  they  fometimes  addreffed 
prayers  to  the  evil  principle,  we  are  informed  by  Plutarch  in  his 
Life  of  Themiftocles ; but  with  what  particular  rites  he  was  wor- 
fhipped,  or  where  he  was  fuppofed  to  refide,  is  not  fo  evident. 
Certain  it  is,  that  his  worfhippers  held  him  in  deteftation  ; apd 
when  they  had  occalion  to  write  his  name,  they  always  inverted 
it  (umupuqy),  to  denote  the  malignity  of  his  nature. 

The  principles  of  the  magi,  though  widely  diitant  from  pure 
tbeUm,  were  much  lefs  ablurd  than  thofe  of  other  idolaters.  It 
does  not  appear  that  they  ever  worfhipped  their  gods  by  the 
medium  of  graven  images,  or  had  any  other  emblems  of  them 
than  light  and  dark  nets.  Indeed  we  are  told  by  Diogenes  Laer- 
tius and  Clemens  Alexandrinus,  that  they  condemned  all  flatues 
and  images,  allowing  fire  andwater  tob'e  the  only  proper  emblems 
or  reprefentatives  of  their  gods.  And  we  learn  from  Cicero, 
that  at  their  inftigation  Xerxes  was  laid  to  have  burnt  all  the 
• temples  of  Greece,  becaufe  the  builders  of  thofe  edifices  irnpi- 
oufly  prefumed  to  inclofe  within  walls  the  gods,  to  whom  all 
things  ought  to  be  open  and  free,  and  whole  proper  temple  is 
the  whole  world.  To  thele  authorities  we  may  add  that  of 
all  the  hiftorians,  who  agree,  that  when  magianifm  wa£  the 
religion  of  the  court,  the  Perfian  monarchs  made  war  upon 
images,  and  upon  every  emblem  of  idolatry  different  from  their 
own. 

The  magi,  however,  were  but  one  feft,  and  not  the  largeft 
fe£l,  of  ancient  idolaters.  The  worfhip  of  the  iun,  as  the  fource  of 
light  and  heat,  foon  introduced  into  the  calendar  of  divinities  the 
other  heavenly  bodies,  the  moon,  the  planets,  and  the  fixed  ffars. 
Men  could  not  but  experience  great  benefit  from  thofe  lumina- 
ries in  the  ablence  oi  their  chief  God  ; and  when  they  had  pro- 
ceeded fo  far  as_to  admit  two  divine  principles,  a good  and  an 
evil,  it  was  natural  for  minds  clouded  with  fuch  prejudices  to 
confider  the  moon  and  the  ftars  as  benevolent  intelligences,  fent 
to  oppole  the  power  of  darknels  whilft  their  firft  and  greateft 
divinity  was  abfent  or  afleep.  It  was  thus,  as  they  imagined, 
that  he  maintained  (for  all  held  that  he  did  maintain)  a con- 
ftant  fuperiority  over  the  evil  principle.  Though  to  aftrono- 
mers  the  moon  is  known  to  be  an  opake  body  of  very  fmall  di- 
menfions  when  compared  with  a planet  or  a fixed  liar,  to  the 
vulgar  eye  fire  appears  much  more  magnificent  than  either. 
By  thole  early  idolaters  file  was  conlidered  as  the  divinity  fecond 
in  rank  and  in  power;  and  whilft  the  liin  was  worffiipped  as 
the  king,  (be  was  adored  as  the  queen,  of  heaven. 

The  earth,  confidered  as  the  common  mother  of  all  things  ; 
the  ocean,  whofe  waters  are  never  at  reft  : the  air,  the  region  of 
ftorms  and  tempells,  and  indeed  all  the  elements — were  gradu- 
ally added  to  the  number  of  divinities;  not  that  mankind  in 
this  early  age  had  fo  far  degenerated  from  the  principles  of  their 
anceftors  as  to  worfhip  brute  matter.  If  fuch  worfhip  was  ever 
pradiiled,  which  to  us  is  hardly  conceivable,  it  was  at  a later 
j eriod,  when  it  was  confined  to  the  very  loweft  of  the  vulgar, 
in  nations  otfierwile  highly  civilized.  The  polytheifts,  of  whom 
we  now  treat,  conceded  every  thing  in  motion  to  be  animated, 
and  animated  by  an  intelligence  powerful  in  proportion  to  the 
magnitude  of  the  body  moved. 

This  feft  of  idolaters,  which  remains  in  fome  parts  of  the 
Taft  to  this  day,  was  known  by  the  name  of  Sabiavs,  which 
they  pretend  to  have  derived  from  babius  a Ion  of  Seth  ; and 
among  the  books  in  which  their  (acred  dodrines  are  contained, 
they  have  one  which  they  call  the  book  of  Seib.  We  need 
hardly  obferve,  that  thefe  are  lenfelefs  and  extravagant  fables. 
The  name  abian  is  undoubtedly  derived  from  the  Hebrew  word 
If  aba,  which  fignilies  “ a holt  or  army  and  this  clafs  of 
polytheifts  was  lb  called,  becaule  they  worfltipped  “ the  holt  of 
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heaven  ;”the  Tfaba  befennm,  againft  which  Mofes  fo  patheti- 
cally cautions  the  people  of  lfrael. 

This  fpecies  of  idolatry  is  thought  to  have  firft  prevailed  in 
Chaldea,  and  to  ha*e  been  that  from  which  Abraham  feparated 
himfelf,  when,  at  the  command  of  the  true  God,  he  “ departed: 
from  his  country,  and  from  his  kindred,  and  from  his  father’s 
houl'e.”  Rut  as  it  nowhere  appears  that  the  Chaldeans  had  fallen 
into  the  fiivage  ftate  before  they  became  polytheifts  and  ido- 
laters, and  as  it  is  certain  that  they  were  not  favages  at  the  call 
of  Abraham,  their  early  Sabiifm  may  be  thought  incor.fiftent 
with  the  account  which  we  have  given  of  the  origin  of  that  fpe- 
cies of  idolatry.  If  a great  and  civilized  nation  was  led  to  wor- 
ffiip  the  hoft  ofheaven,  why  fhould  that  worfhip  be  fuppofed  to 
have  arifen  among  favages?  Theories,  however  plaufible,  can- 
not be  admitted  in  oppofition  to  fails. 

True  : but  we  beg  leave  to  reply,  that  our  account  of  the 
origin  of  polytheifm  is  oppofed  by  no  fait  ; becaufe  we  have  not 
fuppofed  that  the  worfhip  of  the  hoft  ofheaven  arofe  among  la- 
vages only.  That  favages,  between  whom  it  is  impolfible  to 
imagine  any  intercourse  to  have  had  place,  have  univerfaliy 
worffiipped,  as  their  firft  and  fupreme  divinities,  the  fun , moo::, 
and  fan,  is  a fail  evinced  by  every  hiftorian  and  by  every  tra- 
veller : and  we  have  ftiown  how  their  rude  and  uncultivated 
ftate  naturally  leads  them  to  that  fpecies  of  idolatry.  But  there 
may  have  been  circum (lances  peculiar  to(  the  Chaldeans,  which 
led  them  likewife  to  the  worfhip  of  the  heavenly  hoft,  even  in  a 
ftate  of  high  civilization. — We  judge  of  the  philofopliy  of  the 
ancients  by  that  of  ourf'elves,  and  imagine  that  the  fame  refined 
fyftem  of  metaphyfics  was  cultivated  by  them  as  by  the  follow- 
ers of  Defcartrs  and  Locke.  Rut  this  is  a great  mittake  ; for  fo 
grofs  were  the  notions  of  early  antiquity,  that  it  may  be  doubted 
whether  there  was  a fingle  man  uninfpired,  who  had  any  notion 
of  mind  as  a being  diltindl  and  entirely  feparated"  from  matter 
(fee  Metaphysics).  From  feveral  paflages  in  the  books  of 
Mofes,  we  learn,  that  when  in  the  firft  ages  of  the  world  tha 
Supreme  Being  condefcended  to  manifeft  his  prefence  to  men, 
he  generally  exhibited  fome  fenfible  emblem  of  his  power  and 
glory,  and  declared  his  will  from  the  midft  of  a preternatural 
fire.  It  was  thus  that  he  appeared  to  the  Jewifli  lawgiver  him- 
felf, when  he  fpoke  to  him  from  the  midft  of  a burning  buffi  ; 
it  was  by  a pillar  of  cloud  and  fire  that  he  led  the  J fraclitea 
from  Egypt  to  the  Land  of  Promile  ; and  it  was  in  the  midft  of 
fmoke,  and  fire , and  tbunderings,  that  the  law  was  delivered 
from  Mount  Sinai. — That  fuch  manifeftations  of  the  Divine 
Prefence  would  be  occafionally  made  to  the  defendants  of  Noah 
who  fettled  in  Chaldea  loon  after  the  deluge,  mull  appear  ex- 
tremely probable  to  every  one  who  admits  the  authority  of 
the  Hebrew  Scriptures  ; and  he  who  queftions  that  authority,  has 
no  right  to  make  the  objetflion  to  which  we  now  reply  ; becaufe 
it  is  only  from  the  book  of  Genefis  that  we  know  the  Chaldeans 
to  have  been  a civilized  people  when  they  fell  into  idolatry.  All 
hiftories  agree  in  reprefenting  the  inhabitants  of  Chaldea  as  at  a 
very  early  period  corrupted  by  luxury  and  funk  in  vice.  When 
this  happened,  we  mull  fuppofe  that  the  moral  Governor  of  the 
univerfe  would  withdraw  from  them  thofe  occafional  manifefta- 
tions of  himfelf,  and  leave  them  to  their  own  inventions.  In 
fuch  circumftances,  it  was  not  unnatural  fora  people  addicled  to 
the  ftudy  of  allronomy,  who  had  been  taught  to  believe  that  the 
Deity  frequently  appeared  to  their  anceltors  in  a Hame  of  fire, 
to  confider  the  fun  as  the  place  of  his  permanent  refidence,  if 
not  as  his  body.  But  when  either  opinion  was  firmly  eftablilhed, 
polytheifm  would  be  its  inevitable  confequence,  and  the  progrels 
of. Sabiifm  would,  in  the  moll  poltlhcd  nation,  be  Inch  as  we 
have  traced  it  among  favage  tribes. 

From  Chaldea  the  idolatrous  worfhip  ol  the  hoft  of  heaven 
fpread  itfelf  over  all  the  Eaft,  palled  into  Egypt,  and  thence 
into  Greece;  for  Plato  affirms,  that  " the  firft  inhabitants  of 
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££  S ZSfS  ZSteSZ?  na!  :AXtT ZFZlSt"';  11  "'c  - *•* 

,;o„f  (coniines  ho)  .till  *,7  Tib..  Sabiifn,,  or  ,ho  worlMpof  for, her  in  view,' and  ,hat  «», 

lo  nrurl  ..Ml...  ® 


to 


^n'f^.-o"38  «f  Wolalry,  befidjs  .he  bnng  ,he  faced  done  or  pillar  „ nlar  as  poffible"  to'.hTerod 

whom  it  reprelented.  Whatever  be  in  this,  we  ltr.ow  that  th 


probability  of  the  thing,  and  the  many  allutions  to  it  in  lacred 
Scripture,  we  have  the  pohtive  evidence  of  the  moft  ancient 
pagan  hiltorians  of  whole  writings  any  part  has  been  tranf- 
niitted  to  us.  Herodotus,  Ipeaking  of  the  religion  of  the 
Perfians,  fays,  that  “ they  worftiip  the  fun,  moon,  and  earth, 
f.re,  water,  and  the  winds  ; and  this  adoration  they  have  all 

along  paid  from  the  beginning.”  Pic  teflifies  the  fame  thing  of  natrons  which  ve  thall  nofleff  .uir  -- 

the  lavage  Africans,  of  whom  he  affirms, that  they  all  worshipped  mountains,  and  upon  the  bills,  and  under  every  green^ee  And 
the pn  and  moon,  and  no  other  divinity.  Diodorus  Siculus,  ye  ffiall  overthrow  their  altars  and  hreak  ,u  • ’ -77  ° 

writing  of  the  Egyptians,  tells  us,  that  the  M men,  looking  and  burn  tbelr „[,h  fire?  “dfc~k*-» 


practice  i tie  It  prevailed  univerfally  through  the  eall:  and  that 
there  was  nothing  which  the  Jewiffi  legiflator  more  llriftly  en- 
joined  his  people  to  defiroy,  than  the  altars,  ftatues,  and  pillars, 
ercttedlor  idolatrous  worffiip  upon  mountains  and  high  places. 
Pe  ffiall  utterly  deflroy  (fays. he)  all  the  places  wherein  the 

m rmno  . _t.  .1  it  r>  r-  . . * 


up  to  the  world  above  them,  and  terrilied  and  ftruck  with  admi- 
ration at  the  nature  of  the  univerfe,  fuppofed  the  Ion  and  moon 


1 he  mention  of  grows  by  the  Hebrew  lawgiver,  brings  to  our 
recollection  another  fpecies  of  idolatry,  which  was  perhaps  the 


lobe  the  principal  and  eternal  gods.  And  Sanction  iathon  the  lecond  in  order,  as  men  deviating  from  the  principles  of  pure 
Phoenician,  a more  ancient  writer  than  either  of  thele,  informs  theilm  w'ere  more  and  more  intangled  in  the  labyrinths  of  error, 
s,  in  the  fragment  of  his  hiftory  preferved  by;  Eulebius,  that  I he  Chaldeans,  Egyptians,  and  all  the  eadern  nations  who  be- 


“ the  two  firft  mortals  were  AL011  and  Protogonus  3 and  their 
children  were  Genus  and  Genea,  who  inhabited  Phoenicia  3 and 
when  they  were  fcorched  with  the  heat,  they  lifted  up  then- 
hands  to  the  fun,  whom  they  believed  to  be  the  Lord  of 
Heaven,  and  called  him  Baal-fame the  fame  whom  the 
Greeks  call  Zsuc.” 


lieved  in  a luperintending  providence,  imagined  that  the  govern- 
ment of  this  world,  the  care  of  particular  nations,  and  even  the 
luperinterdence  of  groves,  rivers,  and  mountains,  in  each  na- 
tion, was  committed  by  the  gods  to  a clafs  of  fpirits  fuperior 
to  the  foul  of  man,  but  inferior  to  thofe.  heavenly  intelligences 
which  animated  the  fun,  the  moon,  and  the  planets.  Thefe 


ETitherto  thofe  divinities  were  worffiipPe<l  >n  peffon,  or,  as  fpirits  were  by  the  Greeks  called  Sa.iy.oves,  damons,  and  by  the 
Dr  Prideanx  expreffies  it,  in  their  facclla,  or  facred  taber-  Homans  genii.  Timaeus  the  Locrian,  who  flouriflied  before 
nacles  • for  the  votaries  of  each  directed  their  devotions  towards  Plato,  Ipeaking  of  the  puniffiment  of  wicked  men,  fays,  All 
the  nlanet  which  they  fuppofed  to  be  animated  by  the  particular  thefe  things  hath  Nemcfis  decreed  to  be  executed  in  the  fecond 
intelligence  whom  they  meant  to  adore.  But  °>bs,  by  period,  by  the  miniftry  of  vindi&ive  terreftrial  daemons,  .who  are 
their  rifin^  and  fetting,  being  as  much  below  *-be  horizon  as  overfeers  of  human  affairs  3 to  which  daemons  the  Supreme  God, 
above  it  and  their  grofsly  ignorant  worffiippers  not  fuppofing  the  ruler  over  all,  hath  committed  the  government  and  admini- 
it  poffible  that  any  intelligence,  however  divine,  could  exert  its  ftration  of  this  world,  which  is  made  up  of  gods,  men,  and  animals. 
influence  but  in  union  with  fome  body,  ftatues  or  pillars  were  Concerning  the  origin  of  thefe  intermediate  beings,  fcholars 
Don  thought  of  as  proper  emblems  of  the  abfent  gods.  San-  and  philofophers  have  framed  various  hypothefes.  The  belief 

’ 1 :~r *u-‘-  of  their  exiftence  may  have  been  derived  from  five  different 

fources. 

It  feems  to  have  been  impoffible  for  the  limited  capacities 


choniathon,  in  the  fragment  already  quoted,  informs  us,  that 
“ Hyfpouranios  and  his  brother  Oufous,  Phoenician  patriarchs, 
e rented  two  pillars,  the  one  \ofre  and  the  other  to  an  or  Haul, 
and  worfhipped  thofe  pillars,  pouring  out  to  them  libations  of 
the  blood  of  the  wild  beads  hunted  down  in  the  chace.”  As 


1 . 


of  thofe  men,  who  could  not  form  a notion  of  a God  divefttd 
of  a body  and  a place,  to  conceive  how  the  influence  and  agency 


thefe  early  monuments  of  idolatry  were  called  jSaffuXia,  a word  of  fuch  a being  could  evety  inftant  extend  to  every  point  of  the 
evidently  derived  from  the  Hebrew  Bethel,  the  probability  is,  univerfe.  Hence,  as  we  have  ieen,  they  placed  the  heavenly 


that  they  were  altars  of  loofe  (tones,  fuch  as  that  which  was 
built  by  Jacob,  and  from  him  received  the  fame  name.  As  his 
was  confecrated  to  the  true  God,  theirs  were  confecrated  to  the 
hoff  of  heaven  ; and  the  form  of  confecration  feems  to  have  been 
nothing  more  than  the  anointing  of  the  ftone  or  pillar  with  oil  *, 
in  the  name  of  the  divinity  whom  it  was  intended  to  reprefent. 


regions  under  the  government  of  a multitude  of  heavenly  gods, 
the  fun,  the  moon,  and  the  Jlars.  But  as  the  neareft  of  thofe 
divinities  was  at  an  immenfe  diflance  from  the  earth,  and  as 
the  intelligence  animating  the  earth  itfelf  had  fufficient  employ- 
ment in  regulating  the  general  affairs  of  the  whole  globe,  a no- 
tion infinuated  itfelf  into  the  untutored  mind,  that  thefe  fupe- 


When  this  ceremony  was  performed,  the  ignorant  idolaters,  who  rior  governors  of  univerfal  nature  found  it  neceflary,  or  at  lead 
fancied  that  their  gods  could  not  hear  them  but  when  they  were  expedient,  to  employ  fubordinate  intelligences  or  damons  as 
vifible,  fuppofed  that  the  intelligences  by  which  the  fun  and 
planets  were  animated,  took  pofleffion,  in  fome  inexplicable 
manner,  of  the  confecrated  pillars,  and  were  as  well  pleafed 
with  the  prayers  and  praifes  offered  up  before  thofe  pillars,  as 
with  the  devotions  which  were  addrefled  towards  the  luminaries 

themfelves. Hence  Sanehoniathon  calls  them  anivtai,  dor  living 

Jones,  '/.iQryjg  ey.fv%ov;,  from  the  portion  of  the  Divine  Spirit 
which  was  believed  to  rcftdc  in  them  ; and  as  they  were  d<  di- 
cated  to  the  hoft  of  heaven,  they  were  generally  erefted  on  the 
tops  of  mountains  ; or,  in  countries  which,  like  Egypt,  were 
low  and  level,  they  were  elevated  to  a great  height  by  the  labour 
of  men. 

It  has  been  fuppofed,  that  this  pra&ice  of  raffing  the  pillars 
on  high  places  proceeded  from  a deflre  to  make  the  objects  of 


minifters  to  execute  their  behells  in  the  various  parts  of  their 
widely  extended  dominions. 

2.  Such  an  univerfal  and  uninterrupted  courle  of  aflion,  as 
was  deemed  neceflary  to  adminifter  the  affairs  of  the  univerfe, 
would  be  judged  altogether  incoiffiftent  with  that  (late  of  indo- 
lence, which,  efpecially  in  the  eaft,  was  held  an  indifpenfable 
ingredient  in  perfect  felicity.  It  was  this  notion,  abfurd  as  it 
is,  which  made  Epicurus  deny  the  providence  whilft  he  ad- 
mitted the  exjlence  of  gods.  And  if  it  had  fuch  an  effect  upon 
a philofopher  who  in  the  rnoff  enlightened  ages  had  many  fol- 
lowers, we  need  not  turely  wonder  if  it  iftade  untaught  ido- 
laters imagine  that  the  governor  or  governors  of  the  univerfe 
had  devolved  a great  pait  of  their  trouble  on  deputies  and 
miniffers. 


* Hence  the  proverb  of  a fuperftitious  man,  xxvla.  \iSov  Xntacov  itpotrxwsi,  be hjfcs  or  adores  ci'try  anointed  font  j which 
Arnobius  calls  lubricatum  lap  idem,  ct  cx  olivi  unguine  fordidatum. — Stillingflect’s  Origines  Sacra. 
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3.  When  men  came  to  refleft  on  the  infinite  difiance  between 
themfelves  and  the  gods,  they  would  naturally  form  a with,  that 
there  might  fomewhere  exift  a clafs  of  intermediate  intelli- 
gences, whom  they  might  employ  as  mediators  and  intercefiors 
with  their  far  diftant  divinities.  But  what  men  earneftly  with, 
they  very  readily  believe.  Hence  the  fuppofed  diftance  of  their 
gods  would,  among  untutored  barbarians,  prove  a fruitful 
lource  of  intermediate  intelligences,  more  pure  and  more  ele- 
vated than  human  fouls. 

4.  Thefe  three  opinions  may  be  denominated  popular ; but 
that  which  we  are  now  to  ftate,  wherever  it  may  have  prevailed, 
was  the  offspring  of  philofophy. — On  this  earth  we  perceive  a 
fcale  of  beings  rifing  gradually  above  each  other  in  perfection, 
from  mere  brute  matter  through  the  various  fpecies  of  foffils, 
vegetables,  infeCts,  fifties,  birds,  and  beads,  up  to  man.  But 
the  diftance  between  man  and  God  is  infinite,  and  capable  of 
admitting  numberlefs  orders  of  intelligences,  all  fuperior  to  the 
human  foul,  and  each  riling  gradually  above  the  other  till  they 
reach  that  point,  wherever  it  may  be,  at  which  creation  flops. 
Part  of  this  immenfe  chafm  the  philofophers  perceived  ter  be 
actually  filled  by  the  heavenly  bodies  ; for  in  pbilofophica 1 poly- 
theifm  there  was  one  invifible  God  fupreme  over  all  thefe : but 
ftill  there  was  left  an  immenfe  vacuity  between  the  human 
fpecies  and  the  moon,  which  was  known  to  be  the  loweft  of  the 
heavenly  hoft ; and  this  they  imagined  mull  certainly  be  oc- 
cupied by  invifible  inhabitants  of  different  orders  and  difpofi- 
tions,  which  they  called  good  and  evil  daemons. 

5.  There  is  yet  another  fource  from  which  the  univerfal 
belief  of  good  and  evil  daemons  may  be  derived,  with  perhaps 
greater  probability  than  from  any  or  all  of  thefe.  If  the  Mofaic 
account  of  the  creation  of  the  world,  the  peopling  of  the  earth, 
and  the  difperfion  of  mankind,  be  admitted  as  true  (and  a more 
confident  account  has  not  as  yet  been  given  or  devifed),  fome 
knowledge  of  good  and  evil  angels  mult  neceffarily  have  been 
tranfmitted  from  father  to  fon  by  the  channel  of  oral  tradition. 
This  tradition  would  be  corrupted  at  the  fame  time,  and  in  the 
fame  manner,  with  others  of  greater  importance.  When  the 
true  God  was  To  far  miftaken  as  to  be  confidered,  not  as  the 
foie  governor  of  the  univerfe,  but  only  as  the  lelf-extant  power 
of  light  and  good,  the  Devil  would  be  elevated  from  the  rank 
of  a rebellious  created  lpirit  to  that  of  the  independent  power  of 
darknefs  and  evil ; the  angels  of  light  would  be  transformed  into 
good  daemons,  and  thofe  of  darknefs  into  daemons  that  are  evil. 
This  account  of  the  origin  of  daemonology  receives  no  fmall 
fupport  from  Plato,  who  derives  one  branch  of  it  wholly  from 
tradition.  “ With  refpeCt  to  thofe  daemons  (fays  he)  w'no  in- 
habit  the  fpace  between  the  earth  and  the  moon,  to  underftand 
and  declare  their  generation  is  a talk  too  arduous  for  my  llender 
abilities.  In  this  cafe  we  mull  credit  the  report  of  men  of  other 
times,  who,  according  to  their  own  account,  were  the  defend- 
ants of  the  gods,  and  had,  by  fome  means  or  other,  gained 
exaCt  intelligence  of  that  myftery  from  their  anceftors.  We 
muff  not  queftion  the  veracity  of  the  children  of  the  gods,  even 
though  they  fhould  tranfgrefs  the  bounds  of  probability,  and 
produce  no  evidence  to  fupport  their  affertions.  We  muff,  I 
fay,  notwithftanding,  give  them  credit,  becaufe  they  profefs  to 
give  a detail  of  faCts  with  which  they  are  intimately  acquainted, 
and  the  laws  of  our  country  oblige  us  to  believe  them.” 

Though  thefe  daemons  were  generally  invifible,  they  were  not 
fuppofed  to  be  pure  difembodied  fpirits.  Proclus,  in  his  Com- 
mentary upon  Plato’s  Timaeus,  tells  us,  that  “ every  deemon 
fuperior  to  human  fouls  confifted  of  an  intellectual  mind  and' 
an  ethereal  vehicle.”  Indeed  it  is  very  little  probable,  that  thofe 
who  gave  a body  and  place  to  the  Supreme  God,  fhould  have 
thought  that  the  inferior  oiders  of  his  minifters  were  fpirits  en- 
tirely feparated  from  matter.  Plato  himfelf  divides  the  clafs  of 
demons  into  three  orders  5 and  whilft.  he  holds  their  fouls  to  be 


particles  or  emanations  from  the  divine  effence,  he  affirms  Jhat 
the  bodies  of  each  order  of  daemons  are  compofed  of  that  par- 
ticular element  in  which  they  for  the  mod  part  refide.  “ Thofe 
of  the  firtl  and  higheft  order  are  compofed  of  pure  ether  ; thofe 
of  the  fecond  order  confilt  of  groffer  air ; and  daemons  of  the 
third  or  loweft  rank  have  vehicles  extracted  from  the  element  of 
water.  Daemons  of  the  firft  and  fecond  orders  are  invifible  to 
mankind.  The  aquatic  daemons,  being  inverted  with  vehicles  • 
of  grofler  materials,  are  fometimes  vifible  and  lometimes  invi- 
fible. When  they  do  appear,  though  faintly  obfervable  by  the 
humafi  eye,  they  llrike  the  beholder  with  terror  and  aftonifti- 
ment.”  Daemons  of  this  laft  order  were  fuppofed  to  have  paf- 
fions  and  affeCtions  fimilar  to  thofe  of  men;  and  though  all', 
nature  was  full  of  them,  they  were  believed  to  have  local  at- 
tachments to  mountains,  rivers,  and  groves,  where  their  ap- 
pearances were  mod  frequent.  The  realon  of  thefe  attachments 
feems  to  be  obvious.  Polytheifm  took  its  rife  in  countries 
fcorchqd  by  a burning  fun  ; and  daemons  by  their  compofition- 
being  neceftarily  fubjeCt  in  fome  degree  to  the  influence  of  heat 
and  cold,  it  was  natural  to  fuppofe  that  they,  like  men,  would 
delight  in  the  ftiady  grove  and  the  purling  ftream.  Hence  the 
earliell  altars  of  paganifm  were  generally  built  in  the  midft  of! 
groves,  or  on  the  banks  of  rivers  ; becaufe  it  was  believed  that 
in  fuch  places  were  aflembled  multitudes  of  thofe  intelligences, 
whofe  office  it  was  to  regulate  the  affairs  of  men,  and  to  carry 
the  prayers  and  oblations  of  the  devout  to  the  far-diftant  refi- 
dence  of  the  celeftial  gods.  Hence  too  are  to  be  derived  the 
mountain  and  river  gods,  with  the  dryads  and  hamadryads,  the 
fatyrs,  nymphs,  and  fauns,  which  held  a place  in  the  creed  of 
ancient  paganifm,  and  make  fo  conlpicuous-  a figure  in  the 
Greek  and  Roman. poets. 

Thefe  different  orders  of-  intelligences,  which,  though  wor- 
ftiipped  as  gods  or  demigods,  were  yet  believed  to  partake  of 
human  paltions  and  appetites,. led  the  way  to  the  deification  of. 
departed  heroes  and  other  eminent  benefaCtors  of  the  human 
race.  By  the  philofophers  all  fouls  were  believed  to  be  emana- 
tions from  the  divinity  ; but  “ gratitude  and  admiration,  the 
warmetband  motbaCtive  affections  of  our  nature,  concurred  .to 
enlarge  the  objeCbof  religious  worftiip,  and  to  make  man  re- 
gard the  inventors  of  arts  and  the  founders  of  fociety  as  having 
in  them  more  than  a common  ray  of  the  divinity..  So  that, 
god-like  benefits  befpeaking  as  it  were  a god-like  mind,  the  de- 
ceafed  parent  of  a people  was  eatily  advanced  into  the  rank  of 
a daemon.  When  the  religious  bias  was  in  fo  good  a train,  na- 
tural affeCtion  would  have  its  fhare  in  promoting  this  new  mode 
of  adoration.  Piety  to  parents  would  naturally  take  the  lead,, 
as  it  was  fupported  by  gratitude  and  .admiration,  the  primum 
mobile  of  the  whole  fyftern.-:  and  in  thofe  early  ages,  the  natu- 
ral father  ot  the  tribe  often  happened  to  be  ihe  political  father 
of  the  people,  and  the  founder  of  the  ftate.  Fondnefs  for  the 
offspring  would  next  have  its  turn;  and  a dlfconfolate  father, . 
at  the  head  of  a people,  would  contrive  to  footh  his  grief  for  the 
untimely  death  of  a favourite  child,  and  to  gratify  his  pride  under 
the  want  offuccejfi.on,  by  paying  divine  honours  to  its  memory.” 

( Warburton.) — “ For  a father  affUCted  with  untimely  mourning, 
when  he  had  made  an  image  of  his  child  Coon  taken-away,  now 
honoured  him  as  a god,  who  was  then  a dead  man,  and  delivered 
to  thofe  that  were  under  him  ceremonies  and  facrifices.”  ' That 
this  was  the  origin  and  progrefs  of  the  worfhip  of  departed 
fouls,  we  have  the  authority  of  the  famous  fragment  of  Sancho- 
niathon  already  quoted,  where. the  various. motives  for  this  fpe- 
cies of  idolatry  are  recounted  in  exprefs  words.  “After  many  ge- 
nerations (fays  he)  came  Cbryfor-,  and  he  invented  many  things 
ufeful  to  civil  life,  for  which,  after  his  deceafe,  he  was  worfhip- 
ped  as  a god.  Then  flouriftied  Ouranos  and  his  fifter  Ge,  who 
deified  and  offered  facrifices  to  their  father  Hypfijlos,  when  he 
had  been  torn  in  pieces  by  wild  beads.  Afterwards  Cronos 
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cenfecrated  Mutl  his  ion,  and  was  himfelf  confecrated  by  his 
fubjefts.” 

In  the  reign  of  Cronos  flourilhed  a perfonage  of  great  repu- 
tation for  wifdom,  who  by  the  Egyptians  was  called  Tboth,  by 
the  Phoenicians  Tdautos , and  by  the  Greeks  Hermes.  Accord- 
ing to  Plutarch,  he  was  a profound  politician,  and  chief  coun- 
sellor to  Qfiris,-  then  the  king,  and  afterwards  the  principal  di- 
vinity, of  Egypt : and  we  are  told  by  Pbilo  Byblius , the  tranf 
latorof  Sanchoniathon,  “ that  it  was  their  Thotb  or  Hermes  who 
firft  took  the  matters  of  religious  worfhip  out  of  the  hands  of 
unlkilful  men,  and  brought  them  into  due  method  and  order.’ 
His  objeft  was  to  make  religion  ferviceable  to  the  interefts  of 
the  flate.  With  this  view  he  appointed  Ofiris  and  other  de- 
parted princes  to  be  joined  with  the  ftars  and  worlhipped  as 
gods  ; and  being  by  Cronos  made  king  of  Egypt,  he  was,  af- 
ter his  death,  worthipped  himfelf  as  a god  by  the  Egyptians. 
To  this  honour,  if  what  is  recorded  of  him  be  true,  he  had 
indeed  a better  title  than  molt  princes  ; for  he  is  faid  to  have 
been  the  inventor  of  letters,  arithmetic,  geometry,  aftronomy,  and 
hieroglyphics,  and  was  therefore  one  ot  the  greateft  benefaftors 
of  the  human  race  which  any  age  or  country  has  ever  produced. 

That  the  gods  of  Greece  and  Rome  were  derived  from  Egypt 
and  Phoenicia,  is  fo  univerfally  known,  that  it  is  needlefs  to 
multiply  quotations  in  order  to  prove  that  the  progrefs  of  poly- 
theifm  among  the  Greeks  and  Romans  was  the  fame  with  that 
which  we  have  traced  in  more  ancient  nations.  T he  deification  of 
departed  heroes  and  (iatefmen  was  that  which  in  all  probability 
introduced  the  univerfal  belief  of  national  and  tutelar  gods,  as 
well  as  the  praftice  of  worfhipping  thole  gods  through  the  me- 
dium of  Jlatues  cut  into  a human  figure.  When  the  founder  of 
a llate  or  any  other  public  benefaftor  was  elevated  to  the  rank 
of  a god,  as  he  was  believed  ftill  to  retain  human  pafllons  and 
affeftions,  it  was  extremely  natural  to  fuppofe  that  he  would 
regard  with  a favourable  eye  that  nation  for  which  he  had  done 
fo  much  upon  earth ; that  he  would  oppofe  its  enemies,  and 
proteft  the  laws  and  inftitutions  which  he  himfelf  had  given  it. 
By  indulgicg  the  fame  train  of  fentiment,  each  city,  and  even 
every  family  of  confequence,.  found  Lares  and  Penates  among 
their  departed  anceftors,  to  whom  they  paid  the  warmed  ado- 
ration, and  under  whofe  protection  they  believed  their  private 
affairs  to  be  placed.  As  thole  national  and  houfehold  gods  were 
believed  to  be  in  their  deified  date  clothed  with  airy  bodies,  fo 
thofe  bodies  were  fuppofed  to  retain  the  form  which  their  grolfcr 
bodies  had  upon  earth.  The  image  of  a departed  friend  might 
perhaps  be  formed  by,  the  hand  of  forrowful  afteftion,  before 
the  datuc  or  the  fhrine  of  a deity  was  thought  of ; but  when 
that  friend  or  benefactor  became  the  objeft  of  religious  ado- 
ration, it  was  natural  for  his  votaries  to  enliven  their  devotion 
by  the  view  of  his  fimilitude.  Waximus  Tyrius  tells  us,  that 
“ there  is  no  race  of  men,  whether  barbarian  or  Grecian,  living 
on  the  fea-coad  or  on  the  continent,  wandering  in  deferts  or 
living  in  cities,  which  hath  not  confecrated  fomekind  of'fymbol 
or  other  in  honour  of  the  gods.’’  This  is  certainly  true  ; but 
there  is  no  good  evidence  that  the  fird  fymbols  of  the  gods  were 
dalues  of  men  and  women.  Whild  the  fun  and  other  heavenly 
bodies  continued  to  be  the  foie  objects  of  religious  wordup,  the 
fymbols  confecrated  to  them  were  pillars  of  a conical  or  pyrami- 
dal figure  ; and  if  fuch  pillars  are  ever  called  graven  images  'by 
Mofes  and  other  ancient  writers,  it  was  probably  on  account  of 
the  allegoric  figures  and  characters,  or  hieroglyphic  writing, 
with  which  they  were  inferibed. 

Hitherto  we  have  confidered  the  fouls  of  departed  heroes  as 
holding  the  rank  only  of  daemons  or  demigods  but  they  gra- 
dually rofe  in  the  fcale  of  divinities,  till  they  dethroned  the 
heavenly  bodies,  and  became  themfelves  the  dii  majorum  gen- 
tium. This  revolution  was  effefted  by  the  combined  operation 
of  the  prince  and  the  prieft ) and  the  firft  ftep  taken  towards  it 
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feems  to  have  been  the  complimenting  of  their  heroes  and  pub- 
lic benefactors  with  the  name  of  that  being  which  was  moll 
efteemed  and  worfnipped.  “ Thus,  a king  for  his  beneficence 
was  called  the  fun,  and  a queen  for  her  beauty  the  moon.  Dio- 
dorus relates,  that  Sol  firft  reigned  in  Egypt,  called  fo  from  the 
luminary  of  that  name  in  the  heavens.  This  will  help  us  to 
underlland  an  odd  paflfage  in  the  fragment  of  Sanchoniathon, 
where  it  is  faid  that  Cronus  bad fevenfons  by  Rbea,  the youngefi 
of  whom  was  a god  as  /eon  as  born.  The  meaning  probably 
is,  that  this  youngeft  fon  was  called  after  fome  luminary  in  th'e 
heavens  to  which  they  paid  divine  honours ; and  thefe  honours 
came  in  procefs  of  time  to  be  transferred  to  the  terreftrial  name- 
fake.  The  fame  hiftorian  had  before  told  us,  that  the  fons  of 
Genos,  mortals  like  their  father,  were  called  by  the  names  of 
the  elements — light,  fire,  and  flame,  of  ~ which  they  had  dis- 
covered the  ufe.” 

“ As  this  adulation  advanced  into  an  eftablilhed  worfhip, 
they  turned  the  compliment  the  other  way,  and  called  the  planet 
or  luminary  after  the  hero,  the  better  to  accuftom  the  people, 
even  in  the  aft  of  pi  met-worfhip , to  this  new  adoration.  Dio- 
dorus, in  the  paffage  already  quoted,  having  told  us,  that  by  • 
the  firft  inhabitants  of  Egypt  the  fun  and  moon  were  fuppofed 
to  be  the  principal  and  eternal  gods,  adds,  that  the  former  was 
called  Osiris,  and  the  latter  Tsis.  This  was  indeed  the  gene- 
ral pra6lice;  for  we  learn  from  Macrobius,  that  the  Ammo- 
nites called  the  fun  Moloch ; the  Syrians  Adad-,  the  Arabs 
Dionyfus  ; the  Aflyrians  Belus  ; the  Phoenicians  Saturn  ; the 
Carthaginians  Hercules ; and  the  Palmyrians  Etegabalus. 
Again,  by  the  Phrygians  the  moon  was  called  Cybele,  or  the 
mother  of  the  gods  ; by  the  Athenians  Minerva  ; by  the  Cy- 
prians Venus  ; by  the  Cretans  Diana  ; by  the  Sicilians  Profer- 
pine  ; by  others  Hecate,  Bellona,  Vefia,  Urania,  Lucina,  &c. 
Philo  Byblius  explains  this  praftice  : “ It  is  remarkable  (fays 
he)"  that  the  ancient  idolaters  impofed  on  the  elements , and  on 
thofe  parts  of  nature  which  they  efteemed  gods,-  tbe  names  of 
their  kings  : for  the  natural  gods  which  they  acknowledged  were 
only  the  fun,  moon,  planets,  elements,  and  the  like;  they  being 
now  in  the  humour  of  having  gods  of  both  clafles,-  the  mortal- 
and  the  immortal .” 

“ As  a further  proof  that  Aro-worfhip  was-  thus  fuperinrluced 
upon  the  planetary , it  is  worthy  of  obfervation,  that  the  firft 
ftatues  confecrated  to  the  greater  hero- gods — thofe  who  were 
fuppofed  to  be  fupreme — were  not  of  a human  form,  but  conic  ql 
ox  pyramidal,  like  thofe  which  in  the  earlieft  ages  of  idolatry 
were  dedicated  to  the  fun  and  planets.  Thus  the  fcholiatt  on 
the  Vefpae  ef  Ariflophanes  tells  us,  that  the  ftatues  of  Apollo 
and  Bacchus  were  conic  pillars  or  obelifks  ; and  Paufanias,  that 
the  ftatue  of  Jupiter  Meitichius  reprefented  a pyramid-;  that  of 
the  Argive  Juno  did  the  fame,  as  appears  from  a verfe  of  Pho- 
ronis  quoted  by  Clemens  Alexandrinus ; and  indeed  the  prac- 
tice was  univerfal  as  well  amongft  the  early  barbarians  as 
amongft  the  Greeks.  But  it  is  well  known  that  tbe  an- 
cients reprefented  the  rays  of  light  by  pillars  of  a conical  or 
pyramidal  form  ; and  therefore  it  follows,  that  when  they 
creeled  fuch  pillars  as  reprefentatives  of  their  hero-gods,  thefe 
latter  had  fucceeded  to  the  titles,  rights,  and  honours  of  the  na- 
tural and  celefiial  divinities."  Warburton. 

But  though  it  feems  to  be  certain  that  /jrro-worfhip  was  thtis 
cngiaftcd  on  the  planetary,  and  that  fome  of  thofe  heroes  in  pio- 
cefs  of  time  fupplanted  the  planets  themfelves,  this  was  fuch  a 
revolution  in  theology  as  could  not  have  been  fuddenly  effefted 
by  the  united  influence  of  the  princeand  the  prieft.  We  doubt 
not  the  faft  that  sol  was  believed  to  have  reigned  in  Egypt,  . 
and  was  afterwards  worftiipped  under  the  name  of  Ojtris ; 
but  it  was  furely  impofiible  to  perfuade  any  nation,  however 
flupid  or  prone  to  idolatry,  that  a man  whom  they  remem- 
bered difeharging  the  duties  of  their  fovereign  and  ltgiflaior. 
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was  the  identical  fun  whom  they  beheld  in  the  heavens.  Ofiris, 
if  there  was  in  Egypt  a king  of  that  name,  may  have  been  dei- 
fied immediately  after  his  death,  and  honoured  with  that  wor- 
Ihip  which  was  paid  to  good  damons  ; but  he  mud  have  been- 
dead  for  ages  before  any  attempt  was  made  to  perfuade  the 
nation  that  he  was  the  fupreme  God.  Even  then  great  addrefs 
would  be  requifite  to  make  fuch  an  attempt  fucccfsful.  The 
prince  or  pi  left  who  entered  upon  it  would  probably  begin 
with  declaring  from  the  oracle,  that  the  divine  intelligence 
which  animates  and  governs  the  fun  had  defce'nded  to  earth, 
and  animated  the  perfon  of  their  renowned  legiflator  ; and 
that,  after  their  laws  were  framed,  and  the  other  purpofes 
ferved  for  which  the  defeent  was  made,  the  fame  intelligence 
had  returned  to  its  original  refidence  and  employment  among 
the  celettials.  The  poffibility  of  this  double  tranfmigration 
from  heaven  to  earth  and  from  earth  to  heaven,  would  without 
difficulty  be  admitted  in  an  age  when  the  pre-exidence  of  fouls 
was  the  univerfal  belief.  Having  proceeded  thus  far  in  the 
apotheofis  of  dead  men,  the  next  dep  taken  in  order  to  render 
it  in  fome  degree  probable  that  the  early  founders  of  Hates,  and 
inventors  of  arts,  were  divine  intelligences  clothed  with  human 
bodies,  was  to  attribute  to  one  fuch  benefadlor  of  mankind  the 
adlions  of  many  of  the  fame  name.  Voifius,  who  employed  vail 
erudition  and  much  time  on  the  fubjedt,  has  proved,  that  be- 
fore the  sera  of  the  Trojan  wars,  moll  kings  who  were  very 
powerful,  or  highly  renowned  for  their  Ikill  in  legillation.  See. 
were  called  Jove  ; and  when  the  adlions  of  all  thefe  were  at- 
tributed to  one  Jove  of  Crete,  it  would  be  eafy  for  the  crafty 
pried,  fupported  by  all  the  power  and  influence  of  the  date,  to 
perfuade  an  ignorant  and  barbarous  people,  that  he  whofe  wif- 
dom  and  heroic  exploits  fo  far  furpaded  thdfe  of  ordinary  men 
mull  have  been  the  fupreme  God  in  human  form. 

This  ffiort  fketch  of  the  progrefs  of  polytheifm  and  idolatry 
will  enable  the  reader  to  account  for  many  circumdances  re- 
corded of  the  pagan  gods  of  antiquity,  which  at  di  d view  feem 
very  furpridng,  and  which  at  lad  brought  the  whole  fydem  into 
contempt  among  the  philofophers  of  Athens  and  Rome.  The 
circumdances  to  which  we  allude  are  the  immoral  charadlers  of 
thofe  divinities,’and  the  abominable  rites  with  which  they  were 
wordlipped.  Jupiter,  Apollo,  Mars,  and  the  whole  rabble  of 
them,  are  deferibed  by  the  poets  as  ravidiers  of  women  and  no- 
torious adulterers.  Hermes  or  Mercury  was  a thief,  and  the 
god  of  thieves.  Venus  was  a proftitute,  and  Bacchus  a drunk- 
ard. The  malice  and  revenge  of  Juno  were  implacable  j and 
fo  little  regard  was  any  of  them  fuppofed  to  pay  to  the  law's  of 
honour  and  redlitude,  that  it  was  a common  praflice  of  the 
Romans,  when  befieging  a town,  to  evocate  the  tutelar  deity, 
and  to  tempt  him  by  a reward  to  betray  his  friends  and  vo- 
taries. In  a word,  they  were,  in  the  language  of  the  poet, 

“ Gods  partial,  changeful,  paffionate,  unjud, 

“ Whofe  attributes  were  rage,  revenge,  and  lud.” 

This  was  the  natural  confequence  of  their  origin.  Having 
once  animated  human  bodies,  and  being  fuppofed  dill  to  re- 
tain human  paffions  and  appetites,  they  were  believed,  in  their 
date  of  deification,  to  feel  the  fame  fenfual  defires  which  they 
had  felt  upon  earth,  and  to  purfue  the  fame  means  for  their 
gratification.  As  the  men  could  not  well  attempt  to  furpafs 
the  gods  in  purity  and  virtue,  they  were  eafily  perfuaded  by 
artful  and  profligate  prieds,  that  the  mod  acceptable  worfliip 
which  could  be  rendered  to  any  particular  deity  w’as  to  imitate 
the  example  of  that  deity,  and  to  indulge  in  the  practices  over 
which  he  prefided.  Hence  the  worfliip  of  Bacchus  was  per- 
formed during  the  night  by  men  and  women  mixing  in  the  dark 
after  intemperate  eating  and  drinking.  Hence  too  k was  the 
prattice  in  Cyprus  and  fome  other  countries  to  facrifice  toVc- 
juus  the  virginity  of  young  women  fome  days  before  their  mar- 


riage, in  order,  as  it  was  pretended,  to  fectire  their  chaftity'er&r 
afterwards  ; and,  if  Heiodotus  may  be  credited,  every  woman 
among  the  Babylonians  was  obliged  once  in  her  life  to  profli- 
tute  herfelf  in  the  temple  of  the  goddefs  Mylitie  (Venus),  that 
flie  might  thenceforward  be  proof  againd  all  temptation. 

The  progrefs  of  polytheifm,  as  far  as  we  have  traced  it,  has 
been  regular;  and  after  the1  enormous  error  of  forfaiting  the 
worfliip  of  the  true  God  was  admitted,  every  fubfequent  dep 
appears  to  be  natural.  It  would  be  no  difficult  tafk  to  prove  that 
it  has  likewife  been  univerfal.  Sir  William  Jones,  the  learned 
prefident  of  the  Afiatic  Society,  lias  difeovered  fuch  a linking 
refemblance  between  the  gods  of  ancient  Greece  and  thofe  <jf 
the  pagans  of  Hindodan,  as  puts  it  beyond  a doubt  that  thofe 
divinities  had  the  fame  origin.'  The  Ganf.sa  of  the  Hindoos 
he  has  clearly  proved  to  be  the  Janus  of  the  Greeks  and  Ro- 
mans. As  the  latter  was  reprefented  with  two  and  fometimes 
with  four  faces,  as  emblems  of  prudence  and  circumfpcdlion, 
the  former  is  painted  with  an  elephant’s  head,  the  well-known 
fyrnbol  among  the  Indians  of  fagacious  difeernrrent.  The  Sa- 
turn of  Greece  and  Rome  appears  to  have  been  the  fame 
perfonage  with  the  Menu  or  Satyavrata  of  Hindodan, 
whofe  patronymic  name  is  Vaivaswata,  or  child  of  the  fun  ; 
which  fufficiently  marks  his  origin.  Among  the  Romans  there 
were  many  Jupiters,  of  whom  one  appears  from  Ennius  fo 
have  been  nothing  more  than  the  drmament  perfonided. 

“ Afpicc  hoc  fullime  candens,  quern  invccant  omnes  Jovem.” 

But  this  Jupiter  had  the  fame  attributes  with  the  Indian  god 
of  the  vifible  heavens  called  Indka  or  the  king,  and  Divespe- 
tir  or  the  lord  of  the  fly,  whofe  confort  is  Sac  hi,  and  whofe 
weapon  is  vajra  or  the  thunderbolt.  Indra  is  the  regent  of 
winds  and  fliovvers  ; aiid  though  the  ead  is  peculiarly  under  his 
care,  yet  his  Olympus  is  the  north  pole,  allegorically  reprefented 
as  a mountain  of  gold  and  gems.  With  all  his  power  he  is  con- 
fidered  as  a fubordinate  deity,  and  far  inferior  to  the  1 ndian  triad 
Brahma,  VisHNOu,and  M ah  ad  Eva  or  Siva,  (fee  pi.  1 6.)  who 
are  three  forms  of  one  and  the  fame  godhead.  The  prefident 
having  traced  the  refemblance  between  the  idolatry  of  Rome  and 
India  through  many  other  gods,  obferves,  that  “ we  mud  not 
be  furprifed  at  finding,  on  a clofe  examination,  that  the,cha- 
radlers  of  all  the  pagan  deities  melt  into  each  other,  and  at  lad 
into  one  or  two  ; for  it  feems  a well-founded  opinion,  that  the 
whole  crowd  of  gods  and  goddedes  in  ancient  Rome,  and  like- 
wife  in  Hindollan,  mean  only  the  powers  of  nature,  and  prin- 
cipally thofe  of  the  fun,  exprefied  in  a variety  of  ways,  and  by  a 
multitude  of  fanciful  names.” 

Nor  is  it  only  in  Greece,  Rome,  Egypt,  and  India,  that  the 
progrefs  of  idolatry  has  been  from  planetary  to  hero-worlhip. 
From  every  account  which  modern  travellers  have  given  us  of 
the  religion  of  favage  nations,  it  appears  that  thofe  nations 
adore,  as  their  fird  and  greated  gods,  the  fun,  moon,  and  dars; 
and  that  fuch  of  them  as  have  any  other  divinities  have  pro- 
ceeded in  the  fame  road  with  the  celebrated  nations  of  antiqui- 
ty, from  the  wordrip  of  the  heavenly  bodies  to  that  of  celellial 
daemons,  and  from  celellial  daemons  to  th$  deification  of  dead 
men.  It  appears  likewife  that  they  univerfally  believe  their  hero- 
gods  and  demi-gods  to  retain  the  paffions,  appetites,  and  pro- 
penfities  of  men. 

That  the  Scandinavians  and  our  Saxon  anceftors  had  the 
fame  notions  of  the  gods  with  the  other  pagans  whofe  opinions 
we  have  dated,  is  evident  from  their  calling  the  days  of  the 
week  by  the  names  of  their  divinities,  and  from  the  forms  of 
the  flatues  by  which  thofe  divinities  were  rcprelented.  (See 
the  plate.) 

i.  The  Idol  of  the  Sun,  from  which  Sunday  is  derived, 
among  the  Latins  dies  Solis,  was  placed  in  a temple,  and  adored 
and  facrificed  to  ; fur  they  believed  that  the  fun  did  co-operate 
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wTth  tills  itlol.  He  was  reprefented  like  a man  half  naked, 
with  his  face  like  the  fun,  holding  a burning  wheel  with  both 
hands  on  his  breaft,  fignifying  his  courfe  round  the  world  j and 
by  its  fiery  gleams,  the  light  and  heat  with  which  he  warms  and 
nourilheth  all  things. 

2.  The  Idol  of  the  Moon,  from  which  cometh  our  Monday, 
dies  Lunce,  anciently  Moonday,  appears  flrangely  fingular,  be- 
ing habited  in  a fhort  coat  like  a man.  Her  holding  a moon 
exprefles  what  fhe  is  ; but  the  reafon  of  her  lhort  coat  and  long- 
eared cap  is  loft  in  oblivion. 

3.  Tnifco,  the  mod  ancient  and  peculiar  god  of  the  Germans, 
reprefented  in  his  garment  of  a {kin  according  to  their  ancient 
manner  of  clothing,  was,  next  to  the  fun  and  moon,  the  idol  of 
higheft  rank  in  the  calendar  of  northern  paganifm.  To  him  the 
third  day  in  the  week  was  dedicated ; and  hence  is  derived  the 
name  Tuefday,  anciently  Tuifday , called  in  Latin  dies  Mar/is, 
though  it  mull  be  confefled  that  Mars  does  not  fo  much  refem- 
ble  this  divinity  as  he  does  Odin  or  Woden. 

4.  Woden  was  a valiant  prince  among  the  Saxons.  His 
image  was  prayed  to  for  vi£lory  over  their  enemies  ; which  if 
they  obtained,  they  ufually  facriticed  the  pril'oners  taken  in  bat- 
tle to  him.  Our  Wcdnefday  is  derived  from  him,  anciently 
Wodenfday.  The  northern  hiftories  make  him  the  father  of 
Thor,  and  Friga  to  be  his  wife. 

5.  Thor  was  placed  in  a large  hall,  fitting  on  a bed  canopied 
over,  with  a crown  of  gold  on  his  head,  and  12  tlars  over  it, 
holding  a fceptre  in  the  right  hand.  To  him  was  attributed 
the  power  over  both  heaven  and  earth  ; and  that  as  he  was 
pleafed  or  difpleafed  he  could  fend  thunder,  tempefts,  plagues, 
& c.  or  fair,  fealonable  weather,  and  caufe  fertility.  From  him 
our  Thurf day  derives  its  name,  anciently  Thorfday-,  among 
the  Romans  dies  fovis , as  this  idol  may  be  fubftituted  for 
Jupiter. 

6.  Friga  reprefented  both  fexes,  holding  a drawn  fword  in 
the  right  hand  and  a bow  in  the  left  ; denoting  that  women 
as  well  as  men  fhould  fight  in  time  of  need.  She  was  generally 
taken  for  a goddefs  ; and  was  reputed  the  giver  of  peace  and 
plenty,  and  caufer  of  love  and  amity.  Herday  of  worlhipwas 
called  by  the  Saxons  Frigedeag,  now  Friday,  dies  Veneris ; but 
the  habit  and  weapons  of  this  figure  have  a refemblance  of 
Diana  rather  than  Venus. 

7.  Seater,  or  Crodo,  ftood  on  the  prickly  back  of  a perch. 
He  was  thin-vitaged  and  long-haired,  with  a long  beard,  bare- 
headed and  bare  tooted,  carrying  a pail  of  water  in  his  right 
hand  wherein  are  fruit  and  flowers,  and  holding  up  a wheel  in 
his  left,  and  his  coat  tied  with  a long  girdle.  His  ftanding  on 
the  Ihdrp  fins  of  a fifh  lignified  to  the  Saxons,  that  by  wor- 
lhipping  him  they  (hould  pals  through  all  dangers  unhurt  ; 
by  his  girdle  flying  both  ways  was  fhown  the  Saxons  freedom  ; 
and  by  the  pail  with  fruit  and  flowers  was  denoted  that  he 
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would  nourifh  the  earth.  From  him,  or  from  the  Roman  deity 
Saturn,  comes  Saturday. 

Such  were  the  principal  gods  of  the  northern  nations  : but 
thefe  people  had  at  the  fame  time  inferior  deities,  who  were 
fuppofed  to  have  been  tranflated  into  heaven  for  their  heroic 
deeds,  and  whole  greateft  happincfs  confided  in  drinking  ale 
out  of  the  lkulls  of  their  enemies  in  the  hall  of  Woden,  But 
the  limits  preferibed  to  the  prefent  article  do  not  permit  us  to 
purfue  this  fubject ; nor  is  it  neceffary  that  we  fhould  purfue  it. 
The  attentive  reader  of  the  article  Mythology,  of  the  hif- 
tories given  in  this  work  of  the  various  divinities  of  paganifm, 
and  of  the  different  nations  by  whom  thofe,  divinities  were  wor- 
Ihipped,  will  perceive  that  the  progrefs  of  polytheifm  and  ido- 
latry has  been  uniform  over  the  whole  earth. 

There  is,  however,  one  fpecies  of  idolatry  more  wonderful 
than  any  thing  that  has  yet  been  mentioned,  of  which  our 
readers  will  certainly  expert  fome  account.  It  is  the  worfhip 
of  brutes,  reptiles,  and  vegetables,  among  the  Egyptians.  To 
the  Greeks  and  Romans,  as  well  as  to  us,  that  fuperftitien  ap- 
peared fo  monftrous,  that  to  enumerate  every  hypothefis,  ancient 
and  modern,  by  which  philofophers  have  endeavoured  to  ac- 
count for  it,  would  fwell  this  article  beyond  all  proportion, 
Brute-worlhip  prevailed  at  fo  early’  a period  in  Egypt,  that 
the  philofophers  of  antiquity,  whole  writings  have  defeended 
to  us,  had  little  or  no  advantage  over  the  moderns  in  purfuing 
their  refearches  into  its  origin  ; and  among  the  modern  hypo- 
thefes,  thofe  of  Mojbeim  and  Warburton  appear  to  us  by  much 
the  moft  probable  of  any  that  we  have  feen*.  The  former  of 
thefe  learned  writers  attributes  it  wholly  to  the  policy  of  the 
prince  and  the  craft  of  the  prieft.  The  latter  contends,  with 
much  earneftnefs  and  ingenuity,  that  it  refulted  from  the  ufe  of 
hieroglyphic  writing.  We  are  ftrongly  inclined  to  believe  that 
both  thefe  caufes  contributed  to  the  production  of  fo  porten- 
tous an  elfeCt : and  that  the  ufe  of  hieroglyphics  as  facred  fym- 
bols,  after  they  were  laid  afide  in  civil  life,  completed  that  won- 
derful fuperflition  which  the  craft  of  the  prieft  and  the  policy  of 
the  prince  had  undoubtedly  begun. 

We  learn  from  Herodotus,  that  in  his  time  the  number  of 
ufeful  animals  in  Egypt  was  fo  fmall  as  hardly  to  be  fufficient 
for  tillage  and  the  other  purpoles  of  civil  life;  whillVferpents, 
and  other  noxious  animals,  fuch  as  the  crocodile,,  wolf,  bear, 
and  hippopotamus,  abounded  in  that  country’.,.  From  this  faCl 
Mofheim  very  naturally  concludes,  that  the  founders  of  fociety 
and  government  in  Egypt  would  by  every  art  endeavour  to  in- 
creafe  the  number  of  ufeful  animals  as  the  number  of  inhabi- 
tants increafed  ; and  that  with  this  view  they  would  make  it 
criminal  to  kill  or  even  to  hurt  {beep,  cows,  oxen,  or  goats, 
&c.  whilft  they  would  wage  perpetual  war- upon  the  noxious 
animals  and  beafts  of  prey.  Such  animals  as  were  alfifting 
to  them  in  the  carrying  on  of  this  warfare  would  be  juftly  confi- 


* There  is,  however,  another  hypothefis  worthy  of  fome  attention,  if  it  were  only  for  the  learning  and  ingenuity  of  its  author. 
'I  he  celebrated  Cudworth  infers,  from  the  writings  of  Philo  and  other  Platonifts  of  the  Alexandrian  fchool,  that  the  ancient 
Egyptians  held  the  Platonic  do&rine  of  ideas  exifting  from  eternity,  and  conftituting,  in  one  of  the  perfons  of  the  godhead,  the  in- 
telligible and  archetypal  world.  (See  Platonism.)  Philo,  he  obferves,  did  not  himlelf  confider  thofe  ideas  as  fo  marry  diftinft 
fubfanccs  and  animals,  much  lefs  ns  gods  ; but  he  mentions  others  who  deified  the  whole  of  this  intelligible  fyftem  as  well  as  its 
feveral  parts.  Hence,  when  they  paid  their  devotions  to  the  fenfille.  fun,  they  pretended  to  worlhip  only  the  divine  idea  or 
archetype  of  that  luminary  : and  hence,  thinks  our  learned  author,  the  ancient  Egyptians,  by  falling  down  to  bulls;  and  cows, 
and  crocodiles,  meant  at  firft  to  worlhip  only  the  divine  and  eternal  ideas  of  thofe  animals.  He  allows,  indeed,  that  as  few  could 
entertain  any  thoughts  at  all  of  thole  eternal  ideas,  there  were  fcarcely  any  who  could  perluade  theml'elves  that  the  intelligible 
Jyjler.i  had  fo  much  reality  in  it  as  the  JenJible  things  of  nature.-,  and  hence  ,he  thinks  the  devotion  which  was  originally  paid  to 
the  divine  ideas  had  afterwards  no  higher  object  than  the  brutes  and  vegetables  of  which  thofe  ideas  were  the  eternal  patterns. 

Ibis  hypothefis  is  ingenious,  but  not  fatisfa&ory.  There  is  no  evidence  that  the  myfterious  dodlrine  of  Plato  concerning  ideas 
had  anywhere  been  thought  of  for  ages  after  hrutc-worlhip  was  eftablilhed  in  Egypt.  Of  the  llatc  of  Egyptian  theology  at  that 
early  period,  Philo,  and  the  other  philofophers  of  the  Alexandrian  fchool,  had  no  better  means  of  forming  a judgment  than  wc 
have  ; and  they  laboured  under  many  Grecian  prejudices,  which  mult  have  prevented  them  from  judging  with  our  impartiality. 
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dered  as  In  a high  degree  ufeful  to  fociety.  Hence  the  mod  griev- 
ous punifhments  were  decreed  again  ft  the  killing,  or  fo  much 
as  the  wounding,  of  the  ichneumon  and  ibis  ; becaufe  the  former 
was  looked  upon  as  the  inftinftive  enemy  of  the  crocodile,  and 
■the “latter  of  every  fpecies  of  lerpents.  The  learned  writer, 
however,  obferves,  that  in  Egypt  as  in  other  countries,  people, 
would  be  tempted  to  facrrfice  the  good  of  the  public  to  the 
gratification  of  their  own  appetites,  and  fometimes  even  to  the 
indulgence  of  a momentary  caprice.  Hence  he  thinks  it  was 
found  neceflary  to  ltrerigthen  the  authority  of  the  laws  enabled 
for  the  prefervation  of  ufeful  animals  by  the  fandlions  of  reli- 
gion : and  he  fays,  that  with  this  view  the  priefts  declared  that 
certain  animals  were  under  the  immediate  protection  of  certain 
gods  ; that'fomeof  thofe  animals  had  a divine  virtue  refiding 
in  them  ; and  that  they  could  not  be  killed  without  the  molt 
facrilegious  wickednefs,  incurring  the  higheft  indignation  of 
the  gods.  When  once  the  idolatrous  Egyptians  were  perfuaded 
that  certain  animals  were  facred  to  the  immortal  gods,  and  had 
-a  divine  virtue  refiding  in  them,  they  could  not  avoid  viewing 
thofe  animals  with  fome  degree  of  veneration;  and  the  priefts, 
taking  advantage  of  the  fuperftition  of  the  people,  appointed 
for  each  fpecies  of  facred  animals  appropriated  rites  and  cere- 
monies, which  were  quickly  followed  with  building  fhrines  and 
temples  to  them,  and  approaching  them  with  oblations,  and  fa- 
crifices,  and  other  rites  of  divine  adoration. 

To  corroborate  this  hypothefis,  he  obferves,  that,  befides  the 
animals  facred  overall  Egypt,  each  province  and  each  city  had 
its  particular  animal  towhich  the  inhabitants  paid  theirdevotions. 
This  arofe  from  the  univerfal  practice  among  idolaters  of  con- 
fecrating  to  themfelves  Lares  and  Penates  ; and  as  the  animals 
which  were  worfhipped  over  the  whole  kingdom  were  confi- 
dered  as  facred  to  the  DU  majorum  gentium,  fo  the  animal's 
whofe  worfhip  was  confined  to  particular  cities  or  provinces 
were  facred  to  the  Lares  of  thofe  cities  and  provinces.  Hence 
there  was  in  Upper  Egypt  a city  called  Lycopolis,  becaufe  its 
inhabitants  worfhipped  the  wolf,  whilft  the  inhabitants  of 
Thebes  or  Heliopolis  paid  their  devotions  to  the  eagle,  which 
was  probably  looked  upon  as  facred  to  the  fun.  Our  author, 
however,  holds  it  as  a fa£t  which  will  admit  of  no  difpute, 
that  there  was  not  one  noxious  animal  or  beaft  of  prey  wor- 
fhipped by  the  Egyptians  till  after  the  conqueft  of  their  coun- 
try by  the  Perfians.  That  the  earlieft  gods  of  Egypt  were  all 
benevolent  beings,  he  appeals  to  the  teflimony  of  Diodorus 
Siculus ; but  he  quotes  Herodotus  and  Plutarch,  as  agreeing 
that  the  latter  Egyptians  worfhipped  an  evil  principle  under 
the  name  of  Typhon.  This  Typho?i  was  the  inveterate  enemy 
of  O/lris,  juft:  as  Ahraman  was  of  Ormuzd ; and  therefore  he 
thinks  it  in  the  higheft:  degree  probable  that  the  Egyptians  de- 
rived their  belief  of  two  felf-exiftent  principles,  a good  and  an 
evil,  from  their  Perfian  conquerors,  among  whom  that  opinion 
prevailed  from  the  earlieft  ages. 

From  whatever  fource  their  belief  was  derived,  Typhon  was 
certainly  worfhipped  in  Egypt,  not  with  a view  of  obtaining 
from  him  any  good,  for  there  was  nothing  good  in  his  nature, 
but  in  hopes  of  keeping  him  quiet,  and  averting  much  evil. 
As  certain  animals  had  long  been  facred  to  all  the  benevolent 
deities,  it  was  natural  for  a people  fo  befotted  with  fuperftition 
as  the  Egyptians  to  confecrate  emblems  of  the  fame  kind  to 
their  god  Typhon.  Hence  arofe  the  worfhip  of ferpents,  crocodiles, 


bears,  and  other  noxious  animals  and  beads  of  prey.  It  way 
indeed  feem  at  firft  tight  very  inconfiftent  to  deify  fuch  animals, 
after  they  had  been  in  the  practice  for  ages  of  worthipping 
others  for  being  their  deftroyers  ; but  it  is  to  be  remembered, 
that  long  before  the  deification  of  crocodiles,  &c.  the  real  origin 
of  brute  worfhip  was  totally  forgotten  by  the  people,  if  they 
were  ever  acquainted  with  it.  The  crafty  prieft  who  withes  to 
introduce  a gainful  fuperftition,  muftat  firft  employ  fome  plau- 
fible  reafon  to  delude  the  multitude  ; but  after  the  fuperftition 
has  been  long  and  firmly  eftablifhed,  it  is  obvioufly  his  bulinefs 
to  keep  its  origin  out  of  fight. 

Such  is  Mofheim’s  account  of  the  origin  and  progrefs  of  that 
fpecies  of  idolatry  which  was  peculiar  to  Egypt ; and  with  re- 
lpe6t  to  the  rife  of  brute  wortliip,  it  appears  perfedtly  fatisfac- 
tory.  But  the  Egyptians  worthipped  feveral  fpecies  of  vege- 
tables; and  it  furely  could  be  no  part  of  the  policy  of  wife 
legiflators  to  preferve  them  from  deftrudtion,  as  vegetables  are 
ufeful  only  as  they  contribute  to  animal  fubfiftence.  We  are 
therefore  obliged  to  call  in  the  aid  of  Warburton’s  hypothefis 
to  account  for  this  branch  of  Egyptian  fuperftition. 

That  learned  and  ingenious  author  having  proved,  with  great 
clearnefs  and  ftrength  of  argument,  that  hieroglyphic  writing 
was  prior  to  the  invention  of  alphabetic  characters;  and  hav- 
ing  traced  that  kind  of  writing  from  fuch  rude  pictures  as  thofe 
which  were  in  ufe  among  the  Mexicans,  through  all  the  differ- 
ent fpecies  of  what  he  calls  euriologic,  tropical,  and  fymbolie 
hieroglyphics  (fee  Hieroglyphics) — fhows,  by  many  quota- 
tions from  ancient  authors,  that  the  Egyptian  priefts  wrapt  up 
their  theology  in  the  fymbolie  hieroglyphics,  after  alphabetic 
characters  had  banifhed  from  the  tranfaCtions  of  civil  life  a 
mode  of  communicating  information  necelfarily  fo  obfeure. 
Thefe  fymbols  were  the  figures  of  animals  and  vegetables,  de- 
noting, from  fome  imaginary  analogy,  certain  attributes  of 
their  divinities  ; and  when  the  vulgar,  forgetting  this  analogy, 
ceafed  to  underftand  them  as  a fpecies  of  writing,  and  were 
yet  taught  to  confider  them  as  facred,  they  could  not  well  view 
them  in  any  other  light  than  as  emblems  of  the  divinities  whom 
they  adored.  But  if  rude  fculptures  upon  ftone  could  be  em- 
blematical of  the  divinities,  it  was  furely  not  unnatural  to  infer, 
that  the  living  animals  and  vegetables  which  thofe  fculptures 
reprefented  mull  be  emblems  of  the  fame  divinities  more  (triking 
and  more  facred.  Hence  the  learned  author  thinks  arofe  that  won- 
derful fuperftition  peculiar  to  the  Egyptians,  which  made  them 
worfhip  not  only  animals  and  vegetables,  but  alfo  a thoufand 
chimeras  of  their  own  creation  ; fuch  as  figures  with  human 
bodies  and  the  heads  or  feet  of  brutes,  or  with  brutal  bodies 
and  the  heads  and  feet  of  men. 

Thefe  two  hypothefes  combined  together  appear  to  us  to  ac- 
count fufficiently  for  the  idolatry  of  Egypt,  monftrous  as  it 
was.  We  are  perfuaded,  that  with  refped:  to  the  origin  of 
brute-worfhip,  Moftieim  is  in  the  right*  ; and  it  was  a very 
eafy  ftep  for  people  in  fo  good  training  to  proceed  upon  the 
crutches  of  hieroglyphics  to  the  worfliip  of  plants  and  thofe 
chimeras,  which,  as  they  never  had  a real  exiftence  in  nature, 
could  not  have  been  thought  of  as  emblems  of  the  divinity,  had 
they  not  been  ufed  in  that  fymbolie  writing  which  Warburton 
fo  ably  and  ingenioufly  explains. 

To  this  account  of  the  origin  of  brute-worfhip  we  are  fully 
aware  that  obje&ions  will  occur.  From  a learned  friend,  who 


* To  prove  that  it  was  merely  to  preferve  and  increafe  the  breed  of  ufeful  animals  in  Egypt,  that  the  prince  and  the  prieft 
firjl  taught  the  people  to  confider  fuch  animals  as  facred,  he  argues  thus  : “ Flaec  itaelfe,  non  ex  eo  tantum  liquet,  quod  paulo  ante 
obfervavi,  nullas  beftias  univerfo  ^Egyptiorum  populo  facras  fuifle,  praeter  eas,  quae  manifeftam  regioni  utilitatcin  comparant  ; 
fed  indc  quoque  apparet,  quod  longe  major  ratio  habita  fuit  femcllarum  inter  animalia,  quam  marium.  Boves  diis  immolare 
licebat,  vaccas  nullo  modo,  Canes  foeminse  contumulabantur,  non  item  marcs.”  Leg*  Hero»ot.  llijlor.  lib.  ii.  cap.  41. 
Be  cap.  67, 
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twrufed  the  article  In  manufcript,  we  have  been  favoured  with 
one  which,  as  it  is  exceedingly  plaufible,  we  fiiall  endeavour  to 
ebviate.  “ Brute- worfhip  was  not  peculiar  to  Egypt.  The 
Hindoos,  it  is  well  known,  have  a religious  veneration  for  the 
cow  and  the  alligator  ; but  there  is  no  evidence  that  in  India 
the  number  of  ufeful  animals  was  ever  To  fmall  as  to  make  the 
interference  of  the  prince  and  the  prieft  neceflary  for  their 
prel'ervatiori  ; neither  does  it  appear  that  the  Hindoos  adopted 
from  any  other  people  the  worthip  of  a felf-exiftent  principle 
of  evil.”  Such  is  the  objection.  To  which  we  reply, 

That  there  is  every  real'on  to  believe  that  brute-worfhip 
was  introduced  into  India  by  a colony  of  Egyptians  at  a very 
remote  period.  That  between  thele  two  nations  there  was 
an  early  intercourfe,  is  univerfally  allowed  : and  though  the 

learned  prefident  of  the  Afiatic  Society  has  laboured  to  prove, 
that  the  Egyptians  derived  all  that  wifdom  for  which  they  were 
famed,  as  well  as  the  rudiments  of  their  religious  fyftem,  from 
the  natives  of  Hindoftan,  he  does  not  appear  to  us  to  have 
laboured  with  fuccefs.  To  examine  his  arguments  at  length 
would  l'well  this  article  beyond  its  due  proportion  ; and  we 
have  noticed  forne  of  them  elfewhere  (fee  Philology).  At 
prefent  we  fhall  only  oblerve,  that  Sefpflris  undoubtedly  made 
an  inroad  into  India,  and  conquered  part  of  the  country, 
whillt  vve  nowhere  read  of  the  Hindoos  having  at  any  time 
conquered  the  kingdom  of  Egypt.  Now,  though  the  vi&ors 
have  fometimes  adopted  the  religion  of  the  vanquifiied,  the 
contrary  has  happened  fo  much  more  frequently,  and  is  in  itfelf 
a procefs  fo  much  more  natural,  that  this  fingle  circumftance 
affords  a ftrong  prefumption  that  the  Egyptian  monarch  would 
rather  impofe  his  gods  upon  the  Hindoos  than  adopt  theirs  and 
carry  them  with  him  to  Egypt.  Brute-worfhip  might  likewife 
be  introduced  into  Hindoftan  by  thofe  vaft  colonies  of  Egyptians 
who  took  refuge  in  that  country  from  the  tyranny  and  oppret- 
fion  of  the  fliepherd  kings.  That  fuch  colonies  did  fettle  on 
fome  occafion  or  other  in  India  feems  undeniable,  from  monu- 
ments ftill  remaining  in  that  country  of  forms  which  could 
hardly  have  occurred  to  a native  of  Alia,  though  they  are  very 
natural  as  the  workmanfhip  of  Africans.  But  we  need  not 
reafon  in  this  manner.  We  have  feen  a manufeript  letter  from 
Mr.  Burt,  a learned  furgeon  in  Bengal,  and  a member  of  the 
Afiatic  Society,  which  puts  it  beyond  a doubt  that  great  num- 
bers of  Egyptians  had  at  a very  early  period  not  only  fettled  in 
Hindoftan,  but  alio  brought  with  them  writings  relating  to 
the  hiftory  of  their  country.  As  the  fhepherd-kings  were  ene- 
mies to  the  arts  and  to  literature,  it  is  probable  that  this  fettle* 
ment  took  place  on  their  conqueft  of  Egypt.  Mr.  Burt’s 
words  are  : “ Mr.  Wilford,  lieutenant  of  engineers,  has  ex- 
tracted mod  wonderful  difeoveries  from  the  Shanfcrit  -records  ; 
inch  as  the  origin  and  hiftory  of  the  Egyptian  pyramids,  and 
even  the  account  of  the  expence  in  their  building.’’  Upon  our 
hypothefis  there  is  nothing  incredible  in  this  account  ; upon  the 
hypothecs  of  Sir  William  Jones,  it  is  not  eafy  to  be  conceived 
how  the  hiftory  of  Egyptian  pyramids  could  have  found  a place 
in  the  Shanfcrit  records. 

We  may  admit  that  the  Hindoos  have  never  adopted  from  the 
Perfians  or  Egyptians  the  worfhip  of  an  independent  principle 
of  evil,  and  yet  dif'pofe  of  the  other  part  of  the  objection  with 
very  little  difficulty.  It  will  be  feen  by  and  by,  that  the  bra- 
mins  believe  a kind  of  triad  of  hypoflafes  in  the  divine  nature, 
of  which  one  is  viewed  as  the  dcjlroyer , and  known  by  feveral 
names,  fuch  as  Siva  and  Jfwara.  When  brute-worfhip  was 
introduced  into  Hindoftan,  it  was  not  unnatural  to  confider  the 
alligator  as  emblematical  of  Ijuiara  ; and  hence  in  all  probabi- 
lity it  is  that  the  Hindoos  believe  that  a man  cannot  depart 
more  happily  from  this  world  than  by  falling  into  the  Ganges, 
and  being  devoured  by  one  of  thofe  lacred  animals.  Upon  the 
whole,  the  brute-  worfhip  of  the  Hindoos,  inffead  of  militating 
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againft  our  account  of  that  monftrous  fuperftition  as  it  prevailed 
in  Egypt,  leems  to  lend  no  fmall  fupport  to  that  account,  as 
there  was  unqueftionably  an  early  intercourfe  between  the  two 
nations,  and  as  colonies  of  Egyptians  fettled  in  India.  To  him 
who  is  not  fatistied  with  our  reafoning  on  this  fubjedt,  we  bee*- 
leave  to  recommend  an  attentive  perufal  of  Maurice’s  Indian 
Antiquities,  where  he  will  find  many  facts  brought  together 
which  tend  to  prove  that  Egypt  has  a juft  claim  to  a higher  an- 
tiquity than  India. 

Having  thus  traced  the  rife  and  progrefs  of  poTytheifm  and 
idolatry  as  they  prevailed  in  the  mod  celebrated  nations  of  an- 
tiquity, we  now  proceed  to  inquire  into  the  real  opinions  of 
thofe  nations  concerning  the  nature  of  the  gods  whom  they 
adored.  And  here  it  is  evident  from  the  writings  of  Homer, 
Hefiod,  and  the  other  poets,  who  were  the  principal  theologians 
among  the  Greeks  and  Romans,  that  though  heaven,  earth, 
hell,  and  all  the  elements,  were  filled  with  divinities,  there  was 
yet  one  who,  whether  called  Jove,  Ofiris,  Ormuzd,  or  by  any 
other  title,  was  confidered  as  fupreme  over  all  the  reft.  “Whence 
each  of  the  gods  was  generated  (fays  Herodotus),  or  whether 
they  have  all  exifted  from  eternity,  and  what  are  their  forms,  is' 
a thing  that  was  not  known  till  very  lately;  for  Hefiod  and 
Homer  were,  as  I fuppofe,  not  above  four  hundred  years  my 
feniers  ; and  thefe  were  they  who  introduced  the  theogony 
among  the  Greeks,  and  gave  the  gods  their  feveral  names.” 
Now  Hefiod,  towards  the  beginning  of  his  theogony,  exprefsly 
invokes  his  mufe  to  celebrate  in  fuitable  numbers  the  generatioa 
of  the  immortal  gods  who  had  fprung  from  the  earth,  the  dark 
night,  the  ftarry  heavens,  and  the  fait  fea.  He  calls  upon  her 
likewife  to  fay,  “ in  what  manner  the  gods,  the  earth,  the 
rivers,  ocean,  ftars,  and  firmament,  ware  generated,  and  what 
divine  intelligences  had  fprung  from  them  of  benevolent  dif- 
pofitions  towards  mankind.”  From  this  invocation,  it  is  evi- 
dent that  the  poet  did  not  confider  the  gods  of  Greece  as  felf- 
exiftent  beings  : neither  could  he  look  upon  them  as  creatures ; 
for  of  creation  the  ancient  Greeks  had  no  conception  (fee  Me- 
taphysics) : but  he  confidered  them  as  emanations  coeval 
with  the  earth  and  heavens,  from  fome  fuperior  principles  •, 
and  by  the  divine  intelligences  fprung  from  them,  there  cannot 
be  a doubt  but  that  he  underftood  benevolent  deemons.  The 
firft  principles  of  all  things,  according  to  the  fame  Hefiod, 
were  Chaos,  and  Tartarus,  and  Love-,  of  which  only  the  laft 
being  attive,  mutt  undoubtedly  have  been  conceived  by  this 
father  of  Grecian  polytheifm  to  be  the  greateft  and  only  felf- 
exifting  god.  This  we  fay  muft  undoubtedly  have  been  He- 
fiod’s  belief,  unlefs  by  Tartarus  we  here  underftand  a felf-ex- 
iftent  principle  of  evil ; and  in  that  cafe  his  creed  will  be  the 
lame  with  that  of  the  ancient  Perfians,  who,  as  we  have  feen, 
believed  in  the  felf-exiftence  as  well  of  Ahraman  as  of  Ormuzd . 

Hefiod  is  fuppofed  to  have  taken  his  theology  from  Orpheus  j 
and  it  is  evident  that  his  dodtrine  concerning  the  generation  of 
the  gods  is  the  fame  with  that  taught  in  certain  verles  ufually 
attributed  to  Orpheus,  in  which  Love  and  Chaos  are  thus 
brought  together.  “ We  will  firft  ling  (lays  the  poet)  a plea- 
fant  and  delightful  fong  concerning  the  ancient  Chaos,  how  the 
heavens,  earth,  and  Teas,  were  formed  out  of  it ; as  alfo  con- 
cerning that  all-wife  Love,  the  okleft  and  felf-perfedt  principle, 
which  adtively  produced  all  thefe  things,  leparating  oue  from 
another.’’  In  the  original  paffage.  Love  is  laid  not  only  to  be 
ntoXwyrfc,  of  much  wifdom  or  fagaciiy , and  therefore  a real  in- 
telligent lubliince  ; but  alio  to  be  and  au7o7sAr,f» 

the  olde/l  and  fcf-perfedi , and  therefore  a being  of  fuperior 
order  to  the  other  divinities  who  were  generated  together  with 
the  elements  over  which  they  were  conceived  to  pretide. 

With  the  theology  of  Momer  our  readers  of  ail  deferiptions 
are  fo  well  acquainted,  that  wc  need  not  lw.ell  the  article  with 
quotations,  to  prove  that  the  father  of  epic  poetry  held  Jove  lo 
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be  the  father  of  gods  and  men.  Rot  the  doctrine  of  the  poets 
was  the  creed  of  the  vulgar  Greeks  and  Romans  ; and  therefore 
we  may  conclude,  that  thofe  nations,  though  they  worfliipped 
gods  and  lords  innumerable,  admitted  but  one,  or  at  the  mod 
two*,  felf-exiftent  principles  ; the  one  good  and  the  other  evil. 
It  does  not  indeed  appear,  that  in  the  lyltem  of  vulgar  pagan- 
ifm  the  fubordinate  gods  were  accountable  to  their  chief  for  any 
part  of  their  conduit,  except  when  they  tranfgrefted  the  limits 
of  the  provinces  aifigned  them.  Venus  might  conduit  the 
amours  of  heaven  and  earth  in  whatever  manner  (he  pleafed ; 
Minerva  might  communicate  or  witb-hold  wiidom  from  any 
individual  with  or  without  reafon  ; and  we  find,  that  in  Homer’s 
battles  the  gods  were  permitted  to  feparate  into  parties,  and  to 
fupport  the  Greeks  or  Trojans  according  as  they  favoured  the 
one  or  the  other  nation.  Jove  indeed  fometimes  called  them 
to  order  ; but  his  interference  was  thought  partial,  and  an  in- 
llance  of  tyrannical  force  rather  than  of  juft  authority.  The 
vulgar  Greeks,  therefore,  although  they  admitted  but  one,  or  at 
molt  two,  felf-exiftent  principles,  did  not  confider  the  inferior 
divinities  as  mediators  between  them  and  the  fupreme,  but  as 
gods  to  whom  their  worftiip  was  on  certain  occafions  to  be  ul- 
timately directed. 

The  creed  of  the  philofophers  feems  to  have  been  different. 
Such  of  them  as  were  theifts,  and  believed  in  the  adminiftration 
of  Providence,  admitted  but  of  one  God,  to  whom  worftiip 
was  ultimately  due  ; and  they  adored  the  fubordinate  divinities 
as  his  children  and  minifters,  by  whom  the  courfe  of  Providence 
was  carried  on.  With  refpeft  to  the  origin  of  thofe  divinities, 
Plato  is  very  explicit;  where  he  tells  us,  that  “ when  all  the 
gods,  both  thole  who  move  vifibly  round  the  heavens,  and  thofe 
who  appear  to  us  as  often  as  they  pleafe,  were  generated,  that 
God,  who  made  the  whole  univerfc,  fpoke  to  them  after  this 
manner:  Ye  gods  of  gods,  of  whom  I myfelf  am  father,  at- 
tend.” Cicero  teaches  the  very  fame  do&rine  with  Plato 
concerning  the  gods ; and  Maximus  Tyrius,  who  feems  to  have 
underftood  the  genius  of  polytheifm  as  thoroughly  as  any  man, 
gives  us  the  following  clear  account  of  that  fyltem  as  received 
by  the  philofophers : 

“ I will  now  more  plainly  declare  my  (enfe  by  this  fimili- 
tude  : Imagine  a great  and  powerful  kingdom  or  principality, 
in  which  all  agree  freely  and  with  ,one  confent  to  direft  their 
a&ions  according  to  the  will  and  command  of  one  fupreme 
king,  the  oideft  and  the  heft  ; and  then  fuppofe  the  bounds 
and  limits  of  this  empire  not  to  be  the  river  Halys,  nor  the 
Hellefpont,  nor  the  Maeotian  lake,  nor  the  (bores  of  the  ocean  ; 


but  heaven  above,  and  the  earth  beneath.  Here  then  let  that  great 
king  fit  immoveable,  preferibing  to  all  his  fubje&s  laws,  in  the 
obfervance  of  which  confift  their  fafety  and  happinefs  : the 
partakers  of  his  empire  being  many,  both  vifible  and  invifible 
gods;  fome  of  which  that  are  neared  and  immediately  attend- 
ing on  him,  are  in  the  higheft  regal  dignity,  fealting  as  it  were 
at  the  fame  table;  others  again  are  their  minifters  and  attend- 
ants', and  a third  fort  are  inferior  to  them  both  : and  thus  you 
fee  how  the  order  and  chain  of  this  government  defeends  down 
by  fteps  and  degrees  from  the  fupreme  God  to  the  earth  and 
men."  In  this  palfage  we  have  a plain  acknowledgment  of  one 
fupremeGod,  the  fovereign  of  the  univerfe,  and  of  three  inferior 
orders  of  gods,  who  were  his  minifters  in  the  government  of 
the  world ; and  it  is  worthy  of  obfervation,  that  the  fame 
writer  calls  thefe  intelligences  $eov$,  Sew  7 taiSa;  kcu  (piKovg, 
gods,  the  fans  and  friends  of  God.  Helikewife  affirms,  that  all 
ranks  of  men,  and  all  nations  on  earth,  whether  barbarous  or 
civilized,  held  the  fame  opinions  refpefting  one  fupreme  Numen 
and  the  generation  of  the  other  gods. 

“ If  there  were  a meeting  (fays  he)  called  of  all  thefe  feve- 
ral  profeffions,  a painter,  a ftatuary,  a poet,  and  a philofopher, 
and  all  of  them  were  required  to  declare  their  fenfe  concerning 
the  God-,  do  you  think  that  the  painter  would  fay  one  thing, 
the  ftatuary  another,  the  poet  a third,  and  the  philofopher  a 
fourth?  No;  nor  the  Scythian  neither,  nor  the  Greek,  nor 
the  Hyperborean.  In  other  things  we  find  raen  fpeaking  very 
difcordantly,  all  men  as  it  were  differing  from  all.  Eut  amidft 
this  war,  contention  and  difeord,  you  may  find  everywhere, 
throughout  the  whole  world,  one  uniform  law  and  opinion,  that 
there  is  one  God,  the  king  and  father  of  all,  and  many 
gods,  the  sons  of  God,  who  reign  with  God.  Thefe  things 
both  the  Greek  and  barbarian  affirm,  both  the  inhabitants 
of  the  continent  and  of  the  fea-coaft,  both  the  wife  and  the  un- 
wife.” 

This  account  of  philofophical  polytheifm  receives  no  fmall 
iupport  from  the  Afiatic  Refearches  of  Sir  William  Jones.  “ It 
muft  always  be  remembered  (fays  that  accompliftied  fcholar), 
that  the  learned  Indians,  as  they  are  inftru&ed  by  their  own 
books,  acknowledge  only  one  fupreme  Being,  whom  they  call 
Brahme,  or  the  great  one,  in  the  neuter  gender  (See  the 
plate).  They  believe  his  eflence  to  be  infinitely  removed  from 
the  comprehenfion  of  any  mind  but  his  own  ; and  they  fuppofe 
him  to  manifeft  his  power  by  the  operation  of  his  divine  fpirit, 
whom  they  name  Vishnou  the  pervader,  and  Ns'RA'YAN'or 
moving  on  the  waters,  both  in  the  mafeuline  gender ; whence 


* Plutarch  is  commonly  fuppofed,  and  we  think  juftly  fuppofed,  to  have  been  a believer  in  two  felf-exiftent  principles,  a good 
and  an  evil.  His  own  opinion,  whatever  it  was,  he  declares  ( de  Ifide  et  Of  ride)  to  have  been  mod  ancient  anff  univerfal,  and 
derived  from  theologers  and  lawgivers  by  poets  and  philofophers.  “ Though  the  firft  author  of  it  be  unknown,  yet  (fays  he)  it 
hath  been  fo  firmly  believed  everywhere,  that  traces  of  it  are  to  be  found  in  the  facrifices  and  mylleries  both  of  the  barbarians 
and  the  Greeks.  There  is  a confufcd  mixture  of  good  and  evil  in  every  thing,  and  nothing  is  produced  by  nature  pure.  Where- 
fore it  is  not  one  only  difpenfer  of  things,  who,  as  it  were,  out  of  feveral  veffels  diftributeth  thefe  feveral  liquors  of  good  and  evil, 
mingling  them  toge’thcr,  and  da(hing~them  as  he  pleafes  ; but  there  are  two  diftinCl  and  contrary  powers  or  principles  in  the 
■world,  one  of  them  always  leading,  as  it  were,  to  the  right  hand,  but  the  other  tugging  the  contrary  way.  For,,  if  nothing  can 
be  made  without  a caufe,  and  that  which  is  good  cannot  be  the  caufe  of  evil,  there  muft  needs  be  a diftinft  principle  in  nature 
for  the  production  of  evil  as  well  as  good." 

That  this  is  palpable  manicheifm  (lee  Manicheism),  appears  to  us  fo  very  evident,  as  to  admit  of  no  debate.  It  appeared 
in  the  fame  light  to  the  learned  Cudworth  ; but  that  author  labours  to  prove  that  Plutarch  miftook  the  fenfe  of  Pythagoras, 
Empedocles,  Heraclitus,  Anaxagoras,  and  Plato,  when  he  attributed  to  them  the  fame  opinions  which  were  held  by  himfelf, 
Molheivn,  on  the  other  hand,  has  put  it  beyond  a doubt,  that  whatever  was  Plutarch’s  belief  refpefting  the  origin  of  evil  and 
the  exiftence  of  two  independent  principles,  it  was  taken  implicitly  from  the  writings  of  Plato.  But  the  pious  chancellor  of 
Gottingen,  aduated  by  the  fame  motives  with  Cudworth,  wifties  to  perluade  his  readers,  that  by  Plato  and  Plutarch  nothing 
aftive  was  underftood  by  their  evil  principle,  hut  only  that  tendency  to  confufon,  which  was  then  deemed  infeparable  from  matter- 
But  that  fomething  more  was  meant  feems  undeniable,;  for,  immediately  alter  the  words  which  we  have  quoted,  Plutarch  proceeds 
to  aftirm  that  the  wifeft  men  declare  Qaovs  etvoci  Svo  v.zbaTtep  avlde^vovs,  that  there  arc  two  gods,  as  it  were  of  contrary  trades 
tr  crafts,  of  which  one  is  the  author  of  all  good  and  the  other  ot  all  evil.  See  ik lejbcim.  ed.  Cudworth . Syfiem . I ntelhdl.  lib.  i> 
tap.  § 13.  * 
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be  is  often  denominated  \\\e.frji  male.  When  they  confider  the 
divine  power  as  exerted  in  creative  or  giving  exigence  to  that 
which  exifted  not  before,  they  call  the  deity  Brahma  ; when 
they  view  him  in  the  light  of  dejlroycr , or  rather  changer  of 
forms,  they  give  him  a thoufand  names,  of  which  Siva,  Iswa- 
ra,  and  Mahadeva,  are  the  mod  common  ; and  when  they 
confider  him  as  the  preferver  of  created  things,  they  give  him 
the  name  of  Vishnoix.  As  the  foul  of  the  world,  or  the  per- 
vading mind,  fo  finely  deferibed  by  Virgil,  we  fee  Jove  repre- 
lented  by  (everal  Rorrfan  poets ; and  with  great  fublimity  by 
Lucan  in  the  well  known  fpeech  of  Cato  concerning  the  Am- 
monian  orae'e.  * Jupiter  is  wherever  we  look,  wherever  we 
move.’  This  is  precifely  the  Indian  idea  of  Vishnou  : for, 
lince  the  power  of  preferring  created  things  by  a fuperintend- 
ing  providence  belongs  eminently  to  the  godhead,  they  hold 
that  power  to  exift  tranfcendently  in  the  preferring  member  of 
the  triad,  whom  they  fuppofe  to  be  everywhere  always, 
not  in  lubltance,  but  in  fpirit  and  energy. *'  This  Ihpreme  god, 
Braiime,  in  his  triple  form,  is  the  only  felf-exillent  divinity 
acknowledged  by  the  philofophical  Hindoos.  The  other  divi- 
nities, Genesa,  Indr  a,  Cuvera,  Sec.  are  all  looked  upon  either 
as  his  creatures  or  his  children  ; and  of  courfe  are  worfhipped 
only  with  inferior  adoration. 

It  was  upon  this  principle  oT  the  generation  of  the  gods,  and 
of  their  acting  as  minilters  to  the  fupreme  Numcn , that  all  the 
philofophers  ot  Greece,  who  were  not  atheifls,  worfliipped  many 
divinities,  though  they  either  openly  condemned  or  fecretly  de- 
fpiled  the  traditions  of  the  poets  relpefling  the  amours  and  vil- 
lanies  of  Jupiter,  Venus,  Mercury,  and  the  re  It  of  the  tribe.  It 
was  the  lame  principle  fincerely  admitted,  and  not  an  ill  timed 
jell,  as  has  been  abfurdly  fnppoled,  that  made  Socrates,  after  he 
had  lwallowed  the  poifon,  requeft  his  friend  to  offer  a votive 
cock  for  him  to  Elculapius. 

But  a theogony  was  not  peculiar  to  the  Greeks,  Romans,  and 
the  Hindoos  ; it  made  part  of  every'  fyftem  of  polytheifm.  Even 
the  Egyptians  themfelves,  the  groffell  of  all  idolaters,  believed 
inone  .lelf  exilting  God,  from  whom  all  their  other  divinities  de- 
feended  by' generation.  This  appears  probable  from  the  writ- 
ings of  Horus  Apollo,  Jamblichus,  Porphyry,  and  many  other 
ancient  authors  ; but  if  the  incription  on  the  gates  of  the  temple 
of  jScitb  in  Sais,  as  we  have  it  from  Plutarch  and  Proclus,  be 
genuine,  it  will  admit  of  no  doubt.  This  famous  infeription, 
according  to  the  lafl  of  thefe  writers,  was  to  this  purpofe  : “ I 
am  whatever  is,  whatever  fliall  be,  and  whatever  hath  been. 
My  veil  no  man  hath  removed.  The  offspring  which  I brought 
forth  was  the  fun 

The  Tertian  magi,  as  we  have  feen,  believed  in  two  felf-ex- 
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iflent  principles, a good  and  an  evil  ; but  If  Diogenes  Laertius 
deferves  to  be  credited,  they  held  that  fire,  earth,  and  water, 
which  they  called  gods,  were  generated  of  thefe  two.  It  was 
obferved  in  the  beginning  of  this  article,  that  the  firtt  object  of 
idolatrous  wnrfhip  was  probably  the  fun,  and  that  this  fpecics  of 
idolatry  took  its  rife  in  Chaldea  or  Perfia.  But  when  it  became 
the  practice  of  eaftern  monarchs  to  conceal  themfelves  wholly 
from  their  people,  the  cuftom,  as  implying  dignity,  was  fuppo- 
fed  to  prevail  as  well  in  heaven  as  on  earth  ; and  Zoroaller,  the 
reformer  of  the  Perfian  theology’,  taught,  that  “ Ormnzd  was  as 
far  removed  from  the  fun  as  the  fun  is  removed  from  the  earth.’*' 
According  to  this  modification  of  magianifm,  the  fun  was  one 
of  the>  generated  gods,  and  held  the  office  of  prime  minilfer  or 
vicegerent  to  the  invifible  fountain  of  light  and  good.  Still, 
however,  a felf-cxilfent  principle  of  evil  was  rdmitted  ; but 
though  he  could  not  be  dellroyed  or  annihilated  by  any  power, 
it  was  believed  that  he  would  at  laft  be  completely  vanquifhed 
by  Orrnuzd  and  his  miniliers,  and  rendered  thenceforward  in- 
capable of  producing  any  mifehief.  v 

From  this  ffiort  view  of  polytheifm,  as  we  find  it  delineated  by 
the  bell  writers  of  antiquity,  we  think  ourfelves  warranted  to  con- 
clude, that  the  whole  pagan  world  believed  in  but  one,  or  at  molt 
two,  self-existent  g ds,  from  whom  they  conceived  all  the 
oiher  divinities  to  have  defcended  in  a manner  analogous  to  hu- 
man generation.  It  appears,  however,  that  the  vulgar  pagans 
confidered  each  divinity  as  lupreme  and  unaccountable  within 
his  own  province,  and  therefore  entitled  to  woifhip,  which  relied 
ultimately  in  himfelf.  The  philofophers,  on  the  other  hand, 
leenvto  have  viewed  the  inferior  gods  as  accountable  for  every 
part  of  their  condu6l  to  him  who  was  their  fire  and  fovereign, 
and  to  have  paid  to  them  only  that  inferior  kind  of  devotion 
which  the  church  of  Rome  pay's  to  departed  faints.  The  vul- 
gar pagans  were  funk  in  the  groffell  ignorance,  from  which 
ffatefmen,  prietls,  and  poets,  exerted  their  utmoft  influence  to 
keep  them  from  emerging;  for  it  was  a maxim  which,  how- 
ever ablurd,  was  univerfally  received,  that  “ there  were  many 
things  true  in  religion,  which  it  was  not  convenient  for  the  vulgar 
to  know  : and  lome  things  which,  though  . falle,  it  was  yet  ex- 
pedient that  they  Ihould  believe.”  The  polytheifm  and  idolatry 
of  the  vulgar,  therefore,  was  their  misfortune  rather  than  their 
fault.  But  the  philofophers  were  wholly  “ without  excufe  ; be- 
cause that,  when  they  knew  God,  they  glorified  him  not  as  God, 
neither  were  thankful,  but  became  vain  in  their  imaginations, 
and  their  foolifli  heart  was  darkened.  Profeffing  themfelves 
wile,  they  became  fools,  and  worfhipped  and  ferved  the  creature 
more  than  the  Creator,  who  is  God  blelfed  lor  ever.’'  Eto- 
nians, i.  20,  2 1,  &c. 
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POLYTRICIIUM,  in  botany  : A genus  of  the  order  of 
ninfei,  belonging  to  the  cryptngamia  dais  of  plants.  The  an- 
thera  is  operculafed,  and  placed  upon  a very  (mail  apophyfis 
or  articulation  ; the  calyptra  villous  ; the  liar  of  the  female  is 
on  a dillind  individual.  There  are  three  fpecies  ; the  moll  re- 
markable of  which  is  the  commune,  or  great  golden  maiden-hair, 
frequently  to  be  met  with  in  the  bogs  and  wet  places  of  this 
country.  It  grows  in  patches,  the  ('talks  ereiff,  generally  (ingle 
and  unbranched,  from  three  inches  to  a foot,  or  even  a yard  high. 

* Ta  ov/a,  xai  ra  so-cy.sva,  xai  ra  yeyovora,  tyio  et/u.  ' Toy  bij.ov  yituivx  ouieif  airsxaAo^ev.  'Ov  syw  xxovcov  stbxov,  rftos 
z~/cvs1o.  The  antiquity  of  this  infeription  is  admitted  by  Cudwnrth,  denied  by  Molheim,  and  doubted  by  Jabloniki.  The  reader 
who  wifhes  to  know  their  arguments  may  confult  Molheim’s  edition  of  the  Intellectual  Syjlem , and  Jablonlki’s  Pantheon 
dPgj'pi'wrum. 

Vol.VIIL  5 K 


The  leaves  are  numerous,  ftiff,  lanceolate,  acute,  growing  round 
the  (talk  without  order,  and,  if  viewed  with  a microfcope,  ap- 
pear to  have  their  edges  finely  IflfratedG*,  They  are  of  a bright 
green  when  young  and  freffi,  but  when  dried  or  in  de- 

cay : the  filaments,  or  peduncles,  areo^Jhining  red,  or  orange 
colour,  from  two  to  four  inches  longySrifing  fingly  from  the. 
top  of  the  ltalks,  and  furrounded  at  their  bale  with  a cylindrical 
tubular  vagina,  or  perichaetium.  The  anthera,  or  capfule,  is 
quadrangular,  green  at  firlt,  afterwards  yellow,  and  red  when 
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ripe,  having  an  annular  p'edeftal,  or  apophyfis,  at  its  bafe.  The 
operculum  is  flat,  with  a projecting  point  in  the  centre  ; and 
underneath  is  a vvhitifh  circular  membrane,  placed  in  the  mid- 
dle of  the  capl'ule’s  orifice,  and  futtained  there  by  numerous 
arched  threads,  or  cilia,  connected  by  one  end  to  the  circumfe- 
rence of  this  membrane,  and  by  the  other  fattened  to  the  ring 
of  the  anthera.  The  pollen,  or,  as  others  term  it,  the  feed,  is 
freed  from  the  anthera  or  capfule  through  the  fpace  between 
the  cilia.  The  calyptra  is  twofold,  an  internal  and  external 
one  5 both  which  at  firft  entirely  cover  and  hang  over  the  an- 
thera. The  internal  one  is  conical,  membranaceous,  and  fmooth  ; 
the  external  one  is  compofed  only  of  tawny  hairs,  connected  into 
a fort  of  mat,  lacerated  at  the  bafe,  and  ferving  like  a roof  of 
thatch  to  defend  the  other.  Befides  the  ltalks  before  defcribed, 
there  are  commonly  l'ome  others  near  at  hand,  which  are  defti- 
tuteboth  of  filaments  and  capfules,  but  are  terminated  with  a 
kind  of  rofaceous  cup,  either  of  a bright  red  or  yellowifti  co- 
lour, compofed  of  leaves  of  different  fizes,  the  outermoft  broad, 
the  innermoft  lanceolate,  growing  gradually  more  and  more 
fine  and  flender  to  the  centre.  This  cup  is  looked  upon  by 
Linnaeus  as  the  female  flower  of  this  mofs ; but  Haller  is  of 
opinion,  that  it  is  only  the  gem  or  origin  of  a new  ifalk,  which 
frequently  rifes  from  its  centre,  and  this  again  becomes  fome- 
times  proliferous.  There  are  two  varieties  of  this  mofs  : the 
firft  has  much  fhorter  ftalks  than  the  preceding,  and  often 
branched  ; the  leaves  ftiffer,  ereft,  and  more  crowded  ; in  other 
refpeHs  the  fame.  The  other  has  a ftalkfcarcely  more  than  half  an 
inch  high,  terminated  with  a clufter  of  linear,  ere6t,  rigid  leaves, 
for  the  moft  part  entire  on  the  edges,  and  tipped  each  with  a 
white  hair.  The  filament  is  about  an  inch  high,  and  the  cap- 
fule quadrangular.  The  female  flower,  or  gem,  is  of  a bright 
red  colour. 

The  firft  kind,  when  it  grows  long  enough  for  the  purpofe, 
is  fometimes  ufed  in  England  and  Holland  to  make  brooms  or 
bruflies.  Of  the  female  fort  the  Laplanders,  when  obliged  to 
fleep  in  defert  places,  frequently  make  a fpeedy  and  convenient 
bed.  Their  manner  of  doing  it  is  curious  : Where  this  mofs 
grows  thick  together,  they  mark  out,  with  a knife,  a piece  of 
ground,  about  two  yards  fquare,  or  of  the  fize  of  a common 
blanket  ; then  beginning  at  one  corner,  they  gently  fever  the 
turf  from  the  ground;  and  as  the  roots  of  the  mofs  are  clofely 
interwoven  and  matted  together,  they'  by  degrees  ft  rip  off  the 
whole  circumlcribed  turf  in  one  entire  piece  : afterwards  they 
mark  and  draw  up  another  piece,  exactly  correfponding  with 
the  firft  ; then,  fhaking  them  both  with  their  hands,  they  lay 
one  upon  the  ground,  with  the  mofs  uppermoft,  inftead  of  a 
mattress,  and  the  other  over  it,  with  the  mofs  downwards,  in- 
ftead of  a rug  ; and  between  them  both  take  a comfortable  nap, 
free  from  fleas  and  bugs,  and  without  fear  of  contagious  diftem- 
pers.  It  is  probable  they  might  take  the  hint  of  making  fuch 
a bed  from  the  bear,  a cohabitant  of  their  country,  which  pre- 
pares his  winter  quarters  with  a large  collection  of  th's  lame 
mofs.  See  Musci,  and  the  plate  annexed  to  that  article. 

POLYX^ENUS,  or  Polyjenus.  See  Poly^enus. 

POLYXO,  a prieftefs  of  Apollo’s  temple  in  Lemnos.  She 
was  likewife  nurfe  to  queen  Hypfipyle.  Jt  was  by  her  advice 

that  the  Lemnian  women  murdered  all  their  hufbands. 

There  was  another  Polyxo,  a native  of  Argos,  who  married  Tle- 
polemus  fon  of  Hercules.  She  followed  him  to  Rhodes  after  the 
murder  of  his  uncle  Licymnius  ; and  when  he  departed  for  the 
Trojan  war  with  the  reft  of  the  Greek  princes,  fhe  became  the 
foie  miftrefs  of  the  kingdom.  After  the  Trojan  war,  Helen 
fled  from  Peloponnefus  to  Rhodes,  where  Polyxo  reigned.  Po- 
Jyxo  detained  her  ; and  to  punifh  her  as  being  the  caufe  of  a 
war  in  which  Tlepolemus  had  perifhed,  fhe  ordered  her  to  be 
hanged  on  a tree  by  her  female  fervants,  difguifed  in  the  habit  of 
Furies. 


POMACEJE,  ( pomum  “ an  apple,”)  the  name  of  the  36th 
order  in  Linnaeus’s  Fragments  of  a natural  method,  the  genera 
of  which  have  a pulpy  efculent  fruit  of  the  apple,  berry,  and 
cherry  kind.  See  Botany. 

POMATUM,  an  unguent  generally  ufed  in  drefling  the  hair. 
Tt  is  compofed  of  one  part  of  frefh  fuet  and  five  of  lard,  briikly 
ftirred  or  beaten  in  a mortar,  with  any  kind  of  agreeable  eflence 
or  perfume. 

POMEGRANATE.  See  Punic  a. 

POMERANIA,  a province  of  Germany,  in  the  circle  of 
Upper  Saxony,  with  the  title  of  a duchy.  It  is  bounded  on  the 
north  by  the  Baltic  Sea,  on  the  eaft  by  Pruflia  and  Poland,  on 
the  fouth  by  the  marquifate  of  Brandenburg,  and  on  the  weft  by 
the  duchy  of  Mecklenburgh  ; and  is  about  250  miles  in  length, 
and  in  fome  places  75  miles  and  in  others  50  in  breadth.  It  is 
watered  by  feveral  rivers,  the  moft  confiderable  of  which  are  the 
Oder,  the  Pene,  the  Rega,  the  Perfant,  the  Wipper,  the  Stolp, 
the  Lupo,  and  the  Lobo.  The  air  is  cold  ; but  the  foil  abounds 
in  paftures,  and  produces  corn,  of  which  a great  deal  is  exported. 
It  is  a flat  country  ; containing  many  lakes,  woods^and  forefts, 
and  has  feveral  good  harbours.  It  is’ divided  into  the  Hither 
and  Farther  Pomerania,  and  the  territories  of  the  kings  of  Swe- 
den and  Pruflia  in  this  duchy  are  divided  by  the  river  Pene. 

POMET  (Pete;r),  an  able  druggift  at  Paris,  was  born  in 
1638.  Fie  colleiSted  at  a great  expense  from  all  countries  drugs 
of  every  kind,  and  rendered  himfelf  celebrated  by  his  book  en- 
titled Hijluire  Generate  des  Drogues,  which  is  the  moft  complete 
book  on  the  fubjeilthat  has  yet  been  printed.  He  gave  demon- 
ftrations  with  relpeft  to  his  drugs  in  the  king’s  garden,  and  a 
catalogue  of  all  the  drugs  contained  in  his  work,  with  a lift  of 
all  the  rarities  of  his  cabinet,  which  he  propofed  to  publifh  by 
fubfeription  ; but  was  prevented  by  his  death,  which  happened 
in  1679,  upon  the  very  day  when  the  patent  for  a penfion 
granted  him  by  Louis  XIV.  was  made  out. 

POMFRET  (John),  an  Englifh  poet,  fon  of  the  re£tor  of 
Luton  in  Bedfordfliire,  was  born  in  1667,  and  educated  at  Cam- 
bridge ; after  which  he  took  orders,  and  was  prefented  to  the 
living  of  Malden  in  Bedfordfliire.  About  1703  he  went  to 
London  for  inftitution  to  a larger  and  very  confiderable  living  ; 
but  was  (topped  fome  time  by  Compton,  then  bithop  of  London, 
on  account  of  thefe  four  lines  of  his  poem,  entitled  The  Choice  : 

“ And  as  I near  approach’d  the  verge  of  life, 

Some  kind  relation  (for  I’d  have  no  wife) 

Should  take  upon  him  all  my  worldly  care. 

While  I did  for  a better  ftate  prepare.” 

The  parenthefis  in  thefe  lines  was  fo  malicioufly  reprefented,. 
that  the  good  bifhop  was  made  to  believe  that  Pomfret  pre- 
ferred a miftrefs  to  a wife.  But  he  was  foon  convinced  that 
this  reprefentation  was  the  mere  effect  of  malice,  as  Pomfret  at 
that  time  was  a£lually  married.  The  oppofition,  however, 
which  his  flanderers  had  made  to  him  had  its  efledt;  for,  being 
by  this  obliged  to  ftay  in  London  longer  than  he  intended,  he 
catched  the  fmallpox,  and  died  of  it,  aged  3 5. 

He  publiflied  a volume  of  his  poems  in  1699,  with  a very 
modeft  and  fenfible  preface.  Two  pieces  of  his  were  publiflied 
after  his  death  by  his  friend  Philalethes  ; one  entitled  Reafon, 
and  written  in  1700,  when  the  difputes  about  the  Trinity  ran 
high  ; the  other  Dies  Nov'jfima , or  the  “ Laft  Epiphany,”  a 
Pindaric  ode.  Flis  verfification  is  not  unmufical ; but  there  is 
not  the  force  in  his  writings  which  is  neceflary  to  conftitute  a 
poet.  A diflenting  teacher  of  his  name,  and  who  publiflied 
fome  rhimes  upon  fpiritual  fubje&s,  occafiored  fanaticilm  to  be 
imputed  to  him  ; but  his  friend  Philalethes  has  juftly  cleared 
him  from  the  imputation.  Pomfret  had  a very  ftrong  mixture 
of  devotion  in  him,  but  no  fanaticifm.  “ The  Choice  (fay9 
Dr.  Johnfon)  exhibits  a fyftem  of  life  adapted  to  common  no* 
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tions,  and  equal  to  common  expectations;  fuch  a ftate  as  affords 
plenty  and  tranquillity,  without  exclufion  of  intellectual  plea- 
sures. Perhaps  no  compofition  in  our  language  has  been  oftener 
perufed  than  Pomfret’s  Choice.  In  his  other  poems  there  is  an 
ealy  volubility ; the  pleafure  of  Smooth  metre  is  afforded  to  the 
ear,  and  the  mind  is  not  oppreff'ed  with  ponderous,  or  intangled 
with  intricate.  Sentiment.  He  pleaSes  many ; and  he  who  pleaSes 
many  mult  have,  merit.” 

POMME’,  or  Pommette',  in  heraldry,  is  a croSs  with  one  or 
more  balls  or  knobs  at  each  of  the  ends. 

POMMEL,  or  Pummel,  in  the  manege,  a piece  of  brafs 
or  other  matter  at  the  top  and  in  the  middle  of  the  Saddle  bow. 

POMMERCULLIA,  in  botany  : A genus  of  the  monogynia 
order,  belonging  to  the  triandria  clafs  of  plants;  and  in  the 
natural  method  ranking  under  the  4th  order.  Gramma.  The 
calyx  is  bivalved,  and  Shaped  like  a top ; the  valvula  quadrifid, 
and  bearded  on  the  back.  The  corolla  has  two  unequal  valves; 
the  filaments  three,  with  long  pointed  anther*;  the  fly le  Simple. 
The  whole  flower  forms  itfelf  into  a (harp  point,  and  the 
corolla  ferves  as  a covering  to  the  teed,  which  is  long,  clear, 
and  Smooth.  There  is  only  one  Species,  viz.  the  Diantboides. 

POMCERIUM,  in  Roman  antiquity,  was,  according  to 
Livy,  that  Space  of  ground,  both  within  and  without  the  walls, 
which  the  augurs,  at  the  firft  building  of  cities,  Solemnly  con- 
fecrated,  and  on  which  no  edifices  were  allowed  to  be  raiSed. 
Plutarch  gives  this  account  of  the  ceremony  of  drawing  the 
pomoerium  : “ They  dug  a trench,  and  threw  into  it  the  firft- 
fruits  of  all  things,  either  good  by  cuffom  or  neceffary  by  na- 
ture; and  every  man  taking  a Small  turf  of  earth  of  the  country 
from  whence  he  came,  they  caff  them  in  promifcuonffy.  Then 
making  this  trench  their  centre,  they  defcribed  the  city  in  a 
circle  round  it.  After  this,  the  founder,  yoking  a bull  and  a 
cow  together,  ploughed  a deep  furrow,  with  a brazen  plough- 
share, round  the  bounds.  The  attendants  took  care  that  all  the 
clods  fell  inwards,  i.  e.  toward  the  city.  This  furrow  they 
called  pomoerium,  and  built  the  wall  upon  it.” — Plutarch,  in 
this  account,  is  to  be  underftood  as  Speaking  of  Rome. 

Pomcerium  Proferre,  fignifies  to  extend  or  enlarge  a city, 
which  could  not  be  done  by  any  but  thofe  who  had  taken  away 
tome  part  of  an  enemy’s  country  in  war.  But  this  qualification 
was  Sometimes  diSpenled  with.  Pom  curium  is  quafi  pone  moenia, 
“ behind  the  walls.” 

POMONA,  in  fabulous  hi  Story,  the  tutelar  deity  of  orchards 
and  fruit-trees.  See  Vertumnus. 

POMPEII  (anc.  geog),  a town  of  Campania  near  Hercu- 
laneum, and  deftroyed  along  with  it  by  the  great  eruption  of 
Vefuvius  in  the  time  of  Titus.  See  Herculaneum.  It  is 
about  15  miles  from  Naples,  and  fix  or  Seven  from  Portiei. — 
So  much  has  been  Said  and  written  on  the  diScovery  of  this 
place,  as  makes  it  unneceflary  for  us  to  Say  much  : we  fhall 
therefore  only  give  a fhort  extradt  on  the  fubjedt  from  an  ano- 
nymous work  lately  publifhed,  apparently  of  confiderable  merit. 
“ On  entering  the  city  (Says  our  author),  the  firff  objeCt  is  a 
pretty  Square,  with  arcades,  after  the  prcfent  manner  of  Italy. 
This  was,  as  it  is  imagined,  the  quarter  of  the  foldiers  3 num- 
bers of  military  weapons  being  found  here. 

n A narrow,  but  long  fircet,  v/ith  Several  (hops  on  each  fide, 
is  now  perfectly  cleanfed  from  its  rubbith,  and  in  good  preserva- 
tion. Each  houfe  has  a court.  In  Some  of  them  are  paintings 
al  frefco,  principally  in  chiarofcuro;  and  their  colours  not  in 
the  lead  injured  by  time.  The  few  colours  which  the  ancients 
Knew  were  extracted  only  from  minerals  ; and  this  may  be  a 
lufficient  reafon  for  their  frefhnefs.  The  Street  is  paved  with 
irregular  Slones  of  a foot  and  half  or  two  feet  long,  like  the 
Appian  way. 

“ In  discovering  this  city,  it  was  at  firft  doubted  whether  it 
'were  actually  Pompeii;  but  the  name  inferibed  o\er  the  gate- 


way put  it  beyond  all  doubt.  The  Skeletons  found  were  in- 
numerable. It  is  faid  that  many  had  Spades  in  their  hands,  en- 
deavouring, probably,  at  firft,  to  clear  away  the  torrent  of  allies 
with  which  they  were  deluged.  Indeed,  the  Satisfaction  which 
is  felt  at  the  view  of  ancient  habitations,  is  much  allayed  by- 
inevitable  reflections  on  this  frightful  feene  of  defolation,  though, 
at  the  diftance  of  fo  many  centuries. 

“ An  ancient  villa  is  aifo  feen  entire  at  a little  diftance  from 
Pompeii.  The  houfe  is  really  elegant  and  Spacious,  but  only 
two  ftories  high.  The  pavement  of  the  chambers  is  compofed 
of  teflelated  marble,  and,  when  polifhecl,  dilplays  the  defign  per- 
fectly well. — There  is  fome  at  the  mufeum  of  Portiei  brought 
from  this  place,  which  the  eye  would  really  miftake  for  paint- 
ing. Under  the  houfe  is  a fine  triangular  cellar,  of  which  each 
part  is  100  feet  long,  well  filled  with  amphorae.  The  Skeletons 
of  29  perfons  were  found  here,  fuppofed  to  have  fled  to  it  for 
Safety.  Each  houfe  is  filled  with  allies  : they  have  almoft  pene- 
trated through  every  crevice  ; and  it  is  incredible  how  fuch  a 
volume  of  them  could  have  been  thrown  out  by  Vefuvius  with 
Sufficient  force  to  have  reached  fo  far.”  See  Swinburne’s  Travels 
in  the  Two  Sicilies,  vol.  2.  p.  98,  &c. ; Lady  Miller’s  Letters, 
or  De  la  Lande ; Captain  Sutherland’s  Tour  up  the  Straits , 
from  Gibraltar  to  Conftantinople,  p.  75,  &c. ; Dr.  Smith’s 
Sketch  of  a Tour  on  the  Continent,  in  178b  and  178",  vol.  2. 
p.  1 18,  &c. ; and  Watkins’s  Tour  through  Svaifferland,  Italy,  &c. 

POMPEY  the  Great,  (Cneius  Pompeius  Magnus),  the 
renowned  rival  of  Julius  Caefar.  Being  defeated  by  him  at  the 
battle  of  Pharfalia,  owing  to  the  defection  of  his  cavalry,  he  fled 
to  Egypt  by  Sea,  where  he  was  bafely  aftaffinated  by  order  of 
Tbeodotus,  prime  minifter  to  Ptolemy  the  younger,  then  , a 
minor,  48  B.  C. 

I’OMPEYS  (Cneius  and  Sextus),  his  Sons,  commanded  a 
powerful  army  when  they  loft  their  illuftrious  father.  Julius 
Caefar  purfued  them  into  Spain,  and  defeated  them  at  the  battle 
of  Munda,  in  which  Cneius  was  (lain,  4^  B.  C.  Sextus  made 
himfelf  mailer  of  Sicily  ; but  being  defeated  in  the  celebrated 
naval  engagement  at  AClium  by  Auguftus  and  Lepidus,  he  fled 
to  Afia  with  only  7 Ships,  the  remains  of  his  fleet,  which  con- 
filled  of  more  than  350;  and  from  thence,  unable  to  continue 
the  war,  he  was  obliged  to  retire  to  Lefbos  ; where  renewing  the 
war  by  railing  an  army,  and  feizing  on  fome  confiderable  cities, 
Marcus  Titius,  in  the  intereftof  Marc  Antony,  gave  him  battle,, 
defeated  him,  took  him  prifoner,  and  bafely  put  him  to  death, 

35  B-  C. 

POMPILUS,  in  ichthyology,  a Species  of  Coryphcena. 

POMPONAT1US  (Peter),  an  eminent  Italian  philofopher, 
was  born  at  Mantua  in  1462.  He  was  of  fo  Small  a llature, 
that  he  was  little  better  than  a dwarf;  yet  hepofielfed  an  exalt- 
ed genius,  and  was  confidered  as  one  of  the  greateft  philclophers 
of  the  age  in  which  he  lived.  He  taught  philofophy,  firft  at 
Padua  and  afterwards  at  Bologna,  with  the  highell  reputation. 
He  had  frequent  deputations  with  the  celebrated  Achillini, 
whole  puzzling  objections  would  have  confounded  him,  had  it 
not  been  for  his  Skill  in  parrying  them  by  fome  joke.  His  book 
De  bnmortalitate  Animce,  published  in  1516,  made  a great 
noife.  He  maintained,  that  the  immortality  of  the  foul  could 
not  be  proved  by  philofophical  reafons;  but  Solemnly  declared 
his  belief  of  it  as  an  article  of  faith.  This  precaution  did  not, 
however,  Save  him  ; many  adversaries  rofe  up  agaitift  him,  who 
did  not  Scruple  to  treat  him  as  an  atheift ; and  the  monks  pro- 
cured his  book,  although  he  wrote  Several  apologies  for  it,  to  be 
burnt  at  Venice.  His  book  upon  Incantations  was  alfo  thought 
very  dangerous.  He  (hows  in  it,  that  he  believed  nothing  of 
magic  and  Sorcery  ; and  he  lays  a prodigious  ftrefs  on  occult 
virtues  in  certain  men,  by  which  they  produced  miraculous 
eflfeCls.  He  gives  a great  many  examples  of  this  ; but  his  ad- 
versaries dy  not  admit  them  to  be  true,  or  free  from  magic,— 


PON 


r o n 


L 4°4  1 


Paul  Jovius  lays,  that  he  died  in  1527,  in  hts  grand'climacteric. 
He  was  three  times  married ; and  had  but  one  daughter,  to 
whom  he  left  a large  fum  of  money.  He  ufed  to  apply  him- 
felf  to  the  folution  of  difficulties  lo  very  intenfely,  that  he  fre- 
quently forgot  to  eat,  drink,  deep,  and  perform  the  ordinary 
iunclions  of  nature  : nay,  it  made  him  almoll  diftra&ed,  and  a 
laughing-lfock  to  every  one,  as  he  hinrfelf  tells  us. 

POMPONJUS  Mela.  See  Mela. 

POMUM,  an  Apple;  a fpecies  of  feed-veffel,  chrapofed  of 
a fuccuknt  Heffiy  pulp ; in  the  middle  of  which  is  generally 
found  a membranous  capfule,  with  a number  of  cells,  or  cavi- 
ties, far  containing  the  feeds.  Seed-vdlels  of  this  kind  have 
no  external  opening  or  valve.  At  the  end  oppofite  to  the  foot- 
ltalk  is  frequently  a fmall  cavity,  called  by  the  gardeners  the 
eye  of  tbc  fruit,  and  by  botanills  umbilicus,  the  “ navel,"  from 
its  fancied  refemblance  to  the  navel  in  animals.  Gourd,  cu- 
cumber, melon,  pomegranate,  pear,  and  apple,  furnifh  inftancea 
of  the  fruit  or  feed-veffel  in  queftion. 

POND,  or  Fish -Pond.  See  Fis u-Ponds. 

Pond,  is  a fmall  pool  or  lake  of  water  from  whence  no  dream 
iffues.  In  the  Tranfaflions  of  (be  Society  injlitnted  at  Loudon 
for  the  Encouragement  of  Arts,  Mamf adheres,  and  Commerce, 
vol.  viii.  and  printed  in  the  year  1770,  there  is  a ffiort  account 
of  a machine  for  draining  ponds  without  difturbing  the  mud. 
It  was  communicated  to  the  fociety,  together  with  a drawing 
and  model  of  the  machine,  by  Lieutenant-colonel  Danfey.  The 
model  was  made  from  the  defeription  of  a machine  ufed  by  a 
gentleman  near  Taunton  for  many  years  before,  for  fupplying 
a cafcade  in  his  pleafure  grounds.  — The  colonel’s  regiment  was 
then  lying  at  Windfor;  and  thinking  that  .the  invention  might 
be  uleful  to  fupply  the  grand  cafcade  at  Virginia- water,  he 
made  the  model,  and  prefented  it  to  the  kirig,  who  was  gra- 
"cioufly  pleafed  to  approve  of  it.  In  confequence  of  which,  by 
his  majefty’s  detire,  a penllock  on  that  principle  was  conftru&ed 
from  the  model  at  one  of  the  ponds  in  the  neighbourhood. — 
The  colonel  thinks  the  machine  may  be  ufeful  in  the  hands  of 
men  of  fcicnce,  and  applicable  to  lilk,  cotton,  and  other  mills, 
where  a fteady  and  uniform  velocity  of  water  is  wanted  ; which 
might  be  regulated  at  pieafure,  occafioning  no  current  to  difturb 
the  mud  or  filh,  as  the  ftream  conftantly  runs  from  the  furface. 
He  fays  he  has  often  made  the  experiment  by  the  model  in  a 
tub  of  water. 

Of  this  machine  we  have  given  an  engraving,  (See  pi.  18.) 
taken  from  the  above  mentioned  Tranladtions ; and  we  {hall 
now  add  the  defeription  which  accompanies  the  plate  in  that 
work.  In  figure  1.  A is  the  pipe,  loaded  with  a rim  of  lead,  of 
fuch  weight  as  lerves  to  fink  it  below  the  furface  of  the  water. 
B is  the  difeharging  pipe,  laid  through  the  bank  HI.  C is  the 
joint  on  which  the  pipe  A turns  its  form,  which  is  fhown  fig.  2. 
D is  the  ball  or  float,  which,  fwimming  on  the  furface  of  the 
pond,  prevents  the  pipe  A from  defeending  deeper  than  the 
length  of  the  chain  by  which  they  arc  connected.  E is  a chain 
winding  on  the  windlafs  F,  and  ferving  to  raife  the  tube  A 
above  the  furface  of  the  water,  when  the  machinery  is  not  in 
ufe.  G is  a llage.  HI  is  the  bank,  reprefented  as  if  cut  through 
at  I,  to  ffiow  the  tube  13  lying  within  it.  K is  a pod  to  receive 
the  tube  A when  lowered,  and  to  prevent  its  finking  in  the 
mud.  In  figure  2.  A is  a caft  cylinder,  w ith  a plate  or  check, 
B,  which  is  fattened  to  the  timber  of  the  tube  on  one  fide,  but 
not  on  the  other,  as  the  part  of  the  cylinder  C turns  in  the 
hollow  of  the  wooden  tube  when  it  is  immerged.  A piece  of 
flrong  foie  leather  is  put  infide  the  brafs  plate  B,  to  prevent 
leaking. 

Pond-  JVeed,  in  botany.  See  Potamogeton. 

PONDICHERRY,  is  a large  town  ofAfia,  in  the  pcninfula 
on  this  fide  the  Ganges,  and  on  the  coall  of  Coromandel.  Its 
fituation  is  low,  and  the  (hips  anchor  about  a mil#  and  a half 


from  it ; nor  can  the  boats  or  canoes  come  nearer  it  than  ,1 
mutket-ffiot,  on  account  of  the  breakers,  fo  that  the  blacks 
come  in  fiat  bottomed  boats  to  carry  the  men  and  merchandifes 
to  the  fleet.  The  fort  is  aoo  paces  from  the  fea,  and  very  ir- 
regular ; built  with  bricks,  and  covered  with  fine  plafter,  re- 
fembling  white  marble.  The  huts  of  the  blacks  lie  here  and 
there,  and  the  walls  are  of  bamboos  mixed  with  the  branches  of 
trees.  The  French  are  greatly  addicted  to  women,  from  whom 
they  catch  difeafe^  that  render  them  pale,  livid,  and  meagre, 
with  a frightful  afpeft.  However,  leveral  of  the  French  are 
married  to  a fort  of  Portuguefe  women,  who  are  of  a mixed 
breed,  being  a kind  of  Mulattoes.  The  country  about  it  is 
barren,  and  conrequent!y  molt  of  their  provifions  are  brought 
from  other  places.  Their  trade  confifts  of  cotton-cloth,  filks, 
pepper,  laltpetre,  and  other  merchandifes  that  are  brought 
from  Bengal.  With  regard  to  the  religion  of  the  natives,  the 
mod  numerous  are  the  Gentoos  ; but  there  are  Mahometans  or 
Moors,  who  hold  a great  many  ridiculous  opinions.  The  Gen- 
toos are  of  different  feds,  and  that  of  the  Brahmins  are  prietls. 
The  cuftom  of  women  burning  themfelves  with  the  bodies  of 
their  dead  hulbands  was  very  common,  but  of  late  much  dif- 
eountenanced.  The  flaves  or  fervants  are  very  numerous,  and 
their  chief  food  is  rice.  This  place  was  taken,  and  the  fortifica- 
tions demolifbed,  by  Colonel  Coote ; it  was  reftored  to  the 
French  by  the  peace  of  1763  ; and  was  retaken  in  the  begin- 
ning of  the  prelent  war  with  the  French  republic.  It  is  60 
miles  fouth  of  Fort  St.  George.  E.  Ion.  79.  58.  N.  lat.  11.  42. 

POND  ICO,  an  iiland  of  the  Archipelago,  lying  on  the 
gulph  of  Ziton,  near  the  coall  of  Negropont.  It  is  fmall  and 
uninhabited,  as  well  as  two  others  that  lie  near  it. 

PONG-hou  Ijlcs,  in  the  province  of  Fo-kien  in  China, 
form  an  archipelago  between  the  port  of  Emouy  and  the  ifland 
of  Formosa.  A Chinefe  garrifon  is  kept  here,  with  one  of  thofe 
mandarines  who  are  called  literati,  whofe  principal  employment 
is  to  watch  the  trading  veffels  which  pals  from  China  to  Fcr- 
mofa,  or  from  Forrnofa  to  China.  As  thefe  i Hands  are  only 
land-banks  or  rocks,  the  inhabitants  are  obliged  to  import 
every  neceffary  of  life  ; neither  fhrubs  nor  buflies  are  feen  upon 
them  ; all  their  ornament  confifts  of  one  lolitary  tree.  The 
harbour  is  good,  and  fti  ltered  from  every  wind  ; it  has  from 
20  to  25  feet  depth  of  water.  Although  it  is  an  uncultivated 
and  uninhabited  ifiand,  it  is  abfolutely  neceffary  for  the  prelerva- 
tion  of  Forrnofa,  which  has  no  port  capable  of  receiving  veftels 
that  draw  above  eight  feet  of  water. 

PONIARD,  a little  pointed  dagger,  vcTy  fh arp- edged ; 
borne  in  the  hand,  or  at  the  girdle,  or  hid  in  the  pocket.  The 
word  is  formed  from  the  French  poignard,  and  that  from  poi- 
gnec  “ handful.’’— The  poniard  was  anciently  in  very  great 
ufe;  hut  it  is  now  in  a good  meafure  fet  afide,  except  among 
affaffins. — Sword  and  poniard  were  the  ancient  arnjs  of  duelitts; 
and  are  Paid  to  continue  Hill  fo  among  the  Spaniards.  The 
pradice  of  fword  and  poniard  Hill  makes  a part  of  the  exercife 
taught  by  the  mailers  of  defence. 

PONS,  n town  of  France,  in  the  department  of  Lower  Cha- 
rentc,  and  late  piovince  of  Saintonge,  famous  in  the  time  of  the 
Huguenots.  It  has  a mineral  fpring,  and  is  feated  on  a hill,, 
near  the  river  Sevigne,  to  miles  fouth  of  Saintes.  W.  Ion.  o.  10. 
N.  lat.  47.  36. 

PONT  du-gard,  is  a bridge  of  France,  in  Lower  Lan- 
guedoc, built  over  the  river  Gatdo",  which  fetved  for  an  aque- 
dnft.  It  is  a very  remaikable  and  a moll  magnificent  work, 
and  was  raifed  by  the  ancient  Romans.  It  confifts  of  three 
biidges,  one  above  another ; the  nppermoll  of  which  was  the 
aquedud,  to  convey  water  to  the  city  of  Nifmes,  which  is  eight 
miles  to  the  fouth.  They  are  altogether  192  feet  high,  and 
the  uppermoll  780  feet  long.  They  are  conftruded  between 
two  rocks,  E.  Ion.  4.  26.  N.  lat.  43.  58. 


PON 


PON 


[ 4°5  ] 


PONTEDERIA,  in  botany  : A genus  of  the  monogynia 
order,  belonging  to  the  hexandria  clafs  of  plants  ; and  in  the 
natural  method  ranking  under  the  fixth  order,  Enfata.  The 
corolla  is  mondpetalous,  fexfid,  bilabiate  ; there  are  three  fta- 
mina  inferted  into  the  top,  and  three  into  the  tube  of  the  corolla ; 
the  capfule  is  bilocular. 

PONTEFRACT,  or  Pom  fret,  a town  of  the  well;  rid- 
ing of  Yorklhire,  fituated  on  the  river  Arc.  It  is  Paid  to  take 
its  name  from  a broken  bridge,  which  is  fuppofed  to  have  been 
laid  anciently  over  that  marlhy  fpot  called  the  IVaJh.  Here 
are  the  ruins  of  a noble  old  caftle,  where  Richard  II.  was  bar- 
baroufly  murdered,  and  two  of  Edward  V.’s  uncles.  The  col- 
legiate chapel  of  St.  Clement,  which  had  a dean,  three  preben- 
daries, Sic.  is  Hill  diitinguilhable  in  it.  This  town  has  a good 
market,  and  fairs  for  horfes,  (beep,  and  other  cattle.  It  is 
a corporation,  governed  by  a mayor,  recorder,  aldermen,  and 
burgefTes,  and  gives  title  of  earl  to  the  family  of  Fermor.  In 
the  reign  of  queen  Elizabeth,  200 1-  was  left  by  George  Tal- 
bot, earl  of  Shrewfbury,  to  be  lent  for  ever,  at  5 1.  a time,  on 
proper  fecurity,  for  three  years,  to  the  poor  artificers  of  the 
town  ; and  Thomas  Wentworth,  efq.  anceftor  to  the  marquis 
of  Rockingham,  left  200 1.  to  the  charity-fchool.  A branch 
of  the  great  Roman  military  way  called  Ermin-Jlreet,  which 
paffed  from  Lincoln  to  York,  may  be  traced  betwixt  this  town 
and  Doncafter.  The  adjacent  country  yields  plenty  of  lime- 
ftone,  together  with  liquorice  and  fleirrets,  W.  Ion.  I.  5. 
N.  lat.  53.  42. 

PONT1FEX,  Pontiff,  or  High-Priejl,  a perfon  who  has 
the  fuperintendence  and  dire&ion  of  divine  worlhip,  as  the  of- 
fering of  facrifices  and  other  religious  folemnities.  The  Romans 
had  a college  of  pontiffs ; and  over  thefe  a fovereign  pontiff, 
or  pontifex  maximus,  inllituted  by  Numa,  whofe  fnnftion  it 
was  to  preferibe  the  ceremonies  each  god  was  to  be  worihipped 
withal,  compofe  the  rituals,  direft  the  veftals,  and  for  a good 
while  to  perform  the  bufinefs  of  augury,  till,  on  fome  fuper- 
flitious  occafion,  he  was  prohibited  intermeddling  therewith. 
The  office  of  the  college  of  pontiff's  was  to  affilt  the  high-pried 
in  giving  judgement  in  all  caufes  relating  to  religion,  inquiring 
into  the  lives  and  manners  of  the  inferior  ptiefts,  and  punifhing 
them  if  they  faw  occafion,  &c.  The  Jews  too  had  their  pon- 
tiffs ; and  among  the  Romanifts,  the  pope  is  ftill  ffyled  the 
fvvereign  pont'ijf. 

PONTIFICATE,  is  ufed  for  the  date  or  dignity  of  a pon- 
tiff or  high-pried  ; but  more  particularly  in  modern  writers  for 
the  reign  of  a pope. 

PONTIUS  (Pilate).  See  Pilate. 

PONTON,  or  Pontoon,  in  war,  a kind  of  flat-bottomed 
boat,  whofe  carcafe  of  wood  is  lined  within  and  without  with 
tin  : they  ferve  to  lay  bridges  over  rivers  for  the  artillery  and 
army  to  march  over.  The  French  pontoons,  and  thofe  of  moft 
other  powers,  are  made  of  copper  on  the  outfide  : though  thefe 
cod  more  at  firft,  yet  they  lad  much  longer  than  thofe  of  tin  ; 
and,  when  worn  out,  the  copper  fells  nearly  for  as  much  as  it  cod 
atfird;  but  when  ours  are  rendered  ufelefs,  they  fell  for  nothing. 
Our  pontoons  are  21  feet  long,  five  feet  broad,  and  depth  within 
two  feet  i.J  inches. 

Pontoon -Carriage,  is  made  with  two  wheels  only,  and  two 
long  fide-pieces,  whofe  fore-ends  are  fupported  by  a limber ; 
and  ferves  to  carry  the  pontoon,  boards,^ crofs-timbers,  an- 
chors, and  every  other  thing  neceflary  for  making  a bridge. 

P(3>ntoon-jB/-/V/^,  is  made  of  pontoons  flipped  into  the  water, 
and  placed  about  five  or  fix  feet  afunder ; each  faftened  with 
an  anchor,  when  the  river  lias  a ftrong  current ; or  to  a ftrong 
rope  that  goes  acrofs  the  river,  running  through  the  rings  of 
the  pontoons.  Each  boat  has  an  anchor,  cable,  baulks,  and 
fchcfls.  The  baulks  are  about  five  or  fix  inches  fquare,  and 
2-1  feet  long.  The  chcfts  arc  boards- joined  together  by  wooden 
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bars,  about  three  feet  broad  and  12  feet  long.  The  baulks  are 
laid  acrofs  the  pontoons  at  fome  ditlance  from  one  another, 
and  the  chefts  upon  them  joined  clofe  ; which  makes  a bridge 
in  a very  Ihort  time,  capable  of  fupporting  any  weight. 

PONT  St.  Esprit,  a town  of  Fiance,  in  the  department 
of  Gard  and  late  province  of  Languedoc.  It  is  feated  on  the 
river  Rhone,  over  which  is  one  of  the  finefl.  bridges  in  Europe, 
confiding  of  19  great  and  four  fmall  arches.  To  facilitate  the 
paffage  of  the  water  in  time  of  floods,  apertures  are  made 
through  each  pier,  fix  feet  above  the  common  level  of  the  river  ; 
and  to  ftem  the  extreme  rapidity  of  the  Rhone,  the  bridge  is 
not  built  in  a right  line,  but  in  the  form  of  a curve.  This  paf- 
fage is  defended  by  a citadel,  within  which  is  the  church  of 
the  Holy  Spirit,  projecting  into  the  river.  As  the  bridge  is 
fo  flight,  the  goods  are  conveyed  over  in  fledges,  by  way  of  pre- 
caution. Pont  St.  Efprit  is  17  miles  fouth  of  Viviers,  and  55 
north-eafl  of  Montpdiier.  E.  Ion.  4.46.  N.  Iat.  44.  13. 

PONTUS,  the  name  of  an  ancient  kingdom  of  Afia,  ori- 
ginally a part  of  Cappadocia  ; bounded  on  the  eaft  by  Colchis, 
on  the  well  by  the  river  Halys,  on  the  north  by  the  Euxine 
Sea,  and  on  the  fouth  by  Armenia  Minor.  Some  derive  the 
name  of  Pontus  from  the  neighbouring  fea,  commonly  called 
by  the  Latins  Pontus  Euxinus  ; others  from  an  ancient  king 
named  Pontus , who  imparted  his  name  both  to  the  country  and 
the  fea ; but  Bochart  deduces  it  from  the  Phoenician  word 
botno,  fignifying  a filberd,  as  if  that  nut  abounded  remarkably 
in  this  place.  But  this  derivation  feems  to  be  very  far  fetched; 
and  the  common  opinion  that  the  country  derived  its  name  from 
the  fea,  feems  by  far  the  moil  probable.  The  kingdom  was 
divided  into  three  parts;  the  firft,  named  Pontus  Galaticus,  ex- 
tending from  the  river  Halys  to  the  Thermodon  ; the  fecond, 
named  Pontus  Polemonaicus , extended  from  the  Thermodon  to 
the  borders  of  Pontus  Cappadodcus ; and  this  lad  extended  from 
Pontus  Polemonaicus  to  Colchis,  having  Armenia  Minor  and 
the  upper  ftream  of  the  Euphrates  for  its  fouthern  boundary. 

It  is  commonly  believed,  that  the  firft  inhabitants  of  Pontus 
were  defeended  from  Tubal ; but  in  procefs  of  time  mixed  with 
Cappadocians,  Paphlagonians,  and  other  foreign  nations,  be- 
fides  many  Greek  colonies  which  fettled  in  thofe  parts,  and 
maintained  their  liberty  till  the  time  of  Mithridates  the  Great 
and  Pharnaces.  The  firft  king  of  this  country  whom  we  find 
mentioned  in  hiftory  is  Artabazes,  who  had  the  crown  bellowed 
on  him  by  Darius  Hyftafpes.  The  next  was  Rhodobates,  who 
reigned  in  the  time  of  Darius  Nothus.  After  him  came  Mi- 
thridates, who,  refuting  to  pay  the  ufual  tribute  to  the  Periians, 
was  defeated  by  Artaxerxes  Mnemon  ; but  a peace  was  foon 
after  concluded  by  the  mediation  of  Tifiaphernes,  Befides  this, 
we  hear  nothing  of  him  further  than  that  he  was  treacheroully 
taken  prifoner  by  Clearchus  afterwards  tyrant  of  Heraclea,  and 
obliged  to  pay  a large  fum  for  his  ranfom.  The  hiftory  of  their 
fucceffion  is  given  fully  in  the  Univerlal  Hiftory. 

PONTYPOOL,  a town  of  Monmouthfhirc,  feated  between 
two  hills.  It  is  but  a fmall  place,  though  noted  for  its  iron- 
mills,  great  manufacture  of  japanned  mugs,  Stc.  W.  Ion,  3.  6. 
N.  lat.  ^I.  42. 

PONZA,  or  Pontia,  is  a fmall  ifland  of  the  Tufcan  Sea, 
well  known  to  be  the  place  to  which  many  illuftrious  Romans 
were  formerly  banilhed.  It  is  fituated  on  the  coaft  of  Italy  near 
Terracina,  and  in  thq  neighbourhood  of  other  fmall  illands  or 
rocks  married  Patmarole , Zaunone,  &c.  between  the  ifland  of 
Ventotienne  and  Monte  Circello,  All  thefe  illands  were  vilited 
by  Sir  William  Hamilton  in  the  year  r,  85  ; and  an  account 
of  his  journey  is  given  in  a letter  to  Sir  j.  Banks,  which  ap- 
peared in  the  Phil.  Tranf.  vol.  lxxvi.  p.  365.  Sir  William 
arrived  at  Ponza  on  the  20th  Augult ; and,  according  to  hi% 
account,  it  lies  about  30  miles  from  Ventotienne.  On  tlra 
21  ft  he  went  round  it  in  a boat.  Its  length  is  about  five  ruilcsj 
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but  its  breadth  is  nowhere  above  half  a mile,  and  in  fome  places 
not  more  than  500  feet.  It  is  furroundcd  by  a multitude  of 
detached  rocks,  fome  of  them  very  high,  and  molt  of  them 
compofed  of  a compact  lava.  There  ate  many  irregularly 
formed  bafaltes,  but  none  in  large  columns.  In  fome  places 
they  have  a reddilh  tinge  from  iron  ochre,  are  very  fmall,  and 
it  regularly  laid  over  one  another.  Some  (land  perpendicularly, 
others  obliquely,  and  fome  lie  horizontally.  The  rocks  thtni- 
felves  in  which  thefe  niafies  are  found  are  lava  of  the  fame 
nature  with  the  bafaltes.  At  firft  light  they  appear  like  the 
ruins  of  ancient  Roman  brick  or  tile  buildings.  One  rock  is 
compofed  of  large  fpherical  bafaltes,  and  in  other  places  our 
author  found  die  lava  inclined  to  take  the  like  fpherical  form, 
though  on  a much  fmaller  fcale,  fome  of  the  former  bafaltes  be- 
ing near  two  feet  in  diameter.  All  thefe- rocks,  in  our  author’s 
opinion,  have  been  detached  by  the  fea  from  this  illand,  which 
is  entirely  compofed  of  volcanic  matter,  lavas,  and  tufas  of  va- 
rious qualities  and  colours,  as  green,  yellow,  black,  and  white. 
Some  of  thefe  matters  are  more  compact  in  their  texture  than 
others  ; and  in  fome  parts  great  trafts  feern  to  have  undergone 
ftmilar  operations,  which  II ill  fubfift  at  a fpot  called  the  Pifci- 
arelli,  on  the  ouifide  of  the  Solfatara,  near  Puzzole,  and  where 
a hot  fulphureous  vitriolic  acid  vapour  converts  all  which  it 
penetrates,  whether  lavas,  tufas,  volcanic  allies,  or  pumice-Hones, 
into  a pure  clay,  moftly  white,  or  with  a tint  of  red,  blue,  green, 
or  yellow. 

In  one  part  of  this  illand  there  is  a fort  of  tufa  remarkably 
good  for  the  purpofe  of  building.  It  is  as  hard  as  Bath-Hone, 
and  nearly  of  the  fame  colour,  without  any  mixture  of  lava  or 
pumice-ftone,  which  ufually  abound  in  the  tufas  of  Naples, 
Baia,  and  Puzzoli. 

The  illand  of  Palmarole,  which  is  about  four  miles  from 
Ponza,  is  not  much  more  than  a mile  in  circumference.  It  is 
compofed  of  the  fame  volcanic  matter,  and  probably  was  once 
a part  of  Ponza  ; and  in  our  author’s  opinion  it  looks  as  if  the 
illand  of  Zannone,  which  lies  about  the  fame  diltance  from 
Ponza,  was  once  likewife  a part  of  the  fame ; for  many  rocks 
of  lava  rife  above  water  in  aline  betwixt  the  two  lall-mentioned 
iflands,  and  the  water  there  is  much  more  lhallow  than  in  the 
gulf  of  Terracina. 

Zannone  is  much  larger  and  higher  than  Palmarole  ; and 
that  half  of  it  next  the  continent  is  compofed  of  a lime- (lone 
fimilar  to  that  of  the  Apennines  near  it  ; the  other  Jialf  is  com- 
pofed of  lavas  and  tufas,  refembling  in  every  other  refpedl  the 
foil  of  the  iilands  jull  deferibed.  Neither  Palmarole  nor  Z.tu- 
none  is  inhabited ; but  the  latter  furnifhes  abundance  of  brulh- 
wood  for  the  ufe  of  the  inhabitants  of  Ponza,  whofe  number, 
including  the  garrifon,  amounts  to  near  1700.  The  uninha- 
bited illand  of  St.  Stefano  in  like  manner  furnilhes  wood  for 
the  people  of  Ventotienne.  It  is  probable  that  all  thefe  id  inds 
and  rocks  may  in  time  be  levelled  by  the  adtion  of  the  fea. 
Ponza,  in  its  prefent  Hate,  is  the  mere  Ikeleton  of  a volcanic 
illand  ; little  more  than  its  hard  or  vitrified  parts  remaining, 
and  they  feem  to  be  llowly  and  gradually  mouldering  away. 
The  governor  of  the  cadle  of  Ponza,  who  had  refided  there 
5.3  ycajs,  told  our  author  that  the  illand  was  dill  fubjedt  to 
earthquake* ; that  there  had  been  one  violent  dtock  there  about 
four  years  before  ; but  that  the  moll  violent  one  he  ever  felt 
was  on  the  very  day  and  at  the  hour  that  Lilbon  was  deftroyed. 
Two  houfes  out  of  three  which  were  then  on  the  idand  were 
thrown  down.  “ This  (fays  our  author)  feems  to  prove  that 
the  volcanic  matter  which  gave  birth  to  thefe  idands  is  not  ex- 
liaufttd.” 

In  Plate  17.  dg.  1.  is  a plan  of  the  idand  of  Ponza,  as  given 
in  the  Philofophical  Tranfadtions.  Fig.  2.  is  a view  of  the  infide 
of  the  harbour  of  the  idand.  A in  the  fame  dgure  is  a rock  of 
iava.  In  many  parts  it  is  formed  into  regular  bafaltes  of  a red- 
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difli  colour,  tinged  in  all  probability  with  fome  oclue.  Mod  of 
the  detached  rocks  of  the  illand  refemble  this.  B B reprefents 
a tradt  of  volcanic  country,  converted  by  a hot  fulphureous 
vitriolic  acid  vapour  into  a pure  clay,  the  ground  colour  of  which 
is  mollly  white. — Fig.  3.  is  a view  from  the  outfide  of  the  har- 
bour, near  the  light-houfe.  C is  a rock  of  volcanic  matter 
converted  lo  pure  clay  ; D is  a rock  of  the  fame  kind,  with 
fl- rata  of  pumice-ftone  5 £ is  a rock  of  lava,  inclining  to  take 
bafaltic  forms  ; and  F is  a rock  compofed  of  fpherical  bafaltes. 

FOOD  is  a Ruffian  weight,  equal  to  40  Ruffian  or  t.6  Entj- 
lifli  pounds. 

TOOL  is  properly  a refervoir  of  water  fupplied  with  fprings,. 
and  difeharging  the  overplus  by  lluiccs,  defenders,  weirs,  and 
other  cauffeways. 

Pool,  a fea-port  town  of  Dorfetlhire.  It  is  furroundcd  or 
all  fides  by  the  fea,  except  on  the  north,  where  there  is  an  en- 
trance through  a gate.  It  was  formerly  nothing  but  a place 
where  a few  lilhermen  lived  : but  in  the  reign  of  Henry  VI, 
it  was  greatly  enlarged,  and  the  inhabitants  had  the  privilege 
to  wall  it  round.  It  was  alfo  made  a county  of  itfelf,  and  fent 
two  members  to  parliament.  It  is  governed  by  a mayor,  a fe- 
nior  bailiff,  four  other  jullices,  and  an  indeterminate  number 
of  burgeffes.  The  town  confifis  of  a church  and  about  6cO 
houfes,  with  broad  paved  ftreets  ; and  has  a manufadlory  of 
knit  hole.  It  is  4 7 miles  weft-fouth-weft  of  Winchefter,  and 
1 10  weft  by-fouth  of  London.  \V.  Ion.  2.0.  N.  lat.  50.  42. 

POOLE  (Matthew),  a very  learned  writer  in  the  17th  cen- 
tury, was  born  at  Yoik  in  1624.  He  was  educated  at  Ema- 
nuel college,  Cambridge,  and  afterwards  incorporated  in  the 
univerfity  of  Oxford.  He  fucceeded  Dr.  Anthony  Tuckney 
in  the  redlcry  of  St.  Michael  le  Quern,  in  London,  about  1648. 
In  16^8  he  fet  on  foot  aprojedl  for  maintaining  youths  of  great 
parts  at  the  univerfities,  and  had  the  approbation  of  the  heads 
of  houfes  in  both  of  them.  He  folicited  the  affair  with  fo  much 
vigour,  that  in  a Ihort  time  900 1.  per  annum  was  procured  for 
that  purpofe;  but  this  defign  was  laid  afide  at  the  Reftoration. 
In  1662  he  was  ejedled  from  his  living  for  nonconformity.  He 
was  ten  years  employed  in  compofing  his  Synopfis  Criticorum, 
See.  Befides  this  great  work  he  publilhed  feveral  other  pieces. 
When  Dr.  Oates’s  depofitions  concerning  thepopilh  plot  were 
printed,  our  author  found  his  name  in  the  lift  of  thofe  who 
were  to  be  cut  off,  on  the  account  (as  was  fuppofed)  of  what 
he  had  written  againft  the  papifts  in  his  Nullity  of  the  Rcmijb 
Faith.  So  that  he  was  obliged  to  retire  into  Hollaud,  where 
he  died  in  1679,  and  left  behind  him  the  charadler  of  a very 
able  critic  and  cafuift. 

POOP,  the  ftc-rn  of  a fhip  ; or  the  higheft,  uppermoft,  and 
hinder  part  of  a (hip’s  hull.  See  Stern . * 

POOR,  in  law,  an  appellation  given  to  thofe  who  are  in  fuch 
low  and  mean  condition,  that  they  either  are  or  may  become  a 
burden  to  the  parifli.  They  who  rank  pity  amongft  the  ori- 
ginal impulfes  of  our  nature  rightly  contend,  that  when  it 
prompts  us  to  the  relief  of  human  mifery,  it  indicates  fufficiently 
the  Divine  intention,  and  our  duty.  Indeed,  the  fame  concltt- 
fion  is  deducible  from  the  exillence  of  the  paffion,  whatever 
account  be  given  of  its  origin.  Whether  it  be  inHindl,  or  a 
habit  founded  in  affociation  (fee  Passion),  it  is  in  facia  pro- 
perty of  our  nature  which  God  appointed  : and  the  final  caufe 
for  which  it  was  appointed  is  to  afford  to  the  miferable,  in  the 
compaffion  of  their  fellow-creatures,  a remedy  for  thofe  in- 
equalities and  diftreffes  to  which  many  are  neceffarily  expofed 
under  every  pclfible  rule  for  the  diftribution  of  property.  That 
the  poor  have  a claim  upon  the  rich,  founded  in  the  law  of  na- 
ture, can  be  qutfiioned  by  no  man  who  admits  the  benevolence 
of  the  Deity,  and  conliders  his  purpofe  in  creating  the.  world 
(fee  Theology)  ; and  upon  this  claim  the  Chrillian  Scripture* 
are  more  explicit  than  almoll  upon  any  other. 
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The  rights  cf  the  poor,  however,  to  he  relieved  by  the  rich, 
as  they  originate  in  nature,  and  are  fanfitioned  by  Chriftianity, 
are  evidently  of  that  kind  which  is  called  Imperfect  (See  Moral 
Pkrlofop'.'y )•  It  is  furely  needlefs  to  warn  our  readers  in  this 
place,  that  imperfect  rights  are  in  themfclves  as  facred,  and  the 
duties  1 efulting  from  them  as  obligatory  in  foro  eonfcientia , as 
the  mod  rigid  claims  of  jultice.  Every  one  knows,  that  they 
are  called  imperfet 7,  only  becaufe  the  extent  of  them  in  parti- 
cular inttances  cannot  be  ascertained  by  pofitive  laws,  nor  the 
breach  of  them  be  punilhed  by  the  civil  magiftrate.  Hence  the 
apolUe,  though  he  enjoins  a weekly  contribution  to  be  made 
fertile  poor  in  the  church  of  Corinth,  yet  leaves  the  fum  to  be 
contributed  by  each  individual  wholly  undetermined.  “ Now, 
concerning  the  colkftion  for  the  faints,  as  I have  given  order 
to  the  churches  of  Galatia,  even  l'o  do  ye.  Upon  the  firft  day 
of  the  week  let  every  one  of  you  lay  by  him  in  ftore  as  God 
hath  prcfpcrccl  him."  By  which  St.  Paul  certainly  recommends 
to  every  man  to  contribute,  not  a fixed  fum,  but  as  much  as, 
from  a deliberate  comparifon  of  his  fortune,  with  the  reafon- 
able  expenfes  and  expectations  of  his  family,  he  finds  he  can 
fpare  for  charitable  purpofes. 

It  is  well  known  that  thofe  weekly  contributions  were  laid 
at  the  feet  of  the  apoftlts,  who  transferred  the  management  of 
the  fund  thence  arifing  to  deacons  elected  by  the  people,  and 
ordained  by  them  to  fee  that  the  money  was  properly  diftri- 
buted.  Hence,  under  Chriftianity,  the  maintenance  of  the 
poor  became  chiefly  an  ecclefiaftical  concern  ; and  when  that 
holy  and  benevolent  religion  was  eltabliflied  in  the  Roman  em- 
pire, a fourth  part  of  the  tithes  was  in  fome  countries  of  Eu- 
rope, and  particularly  in  England,  fet  apart  for  that  purpofe. 
Afterwards,  when  the  tithes  of  many  parilhes  were  appropri- 
ated to  the  monafteries,  thefe  focieties  were  the  principal  re- 
fource  of  the  poor,  who  were  further  relieved  by  voluntary 
contributions.  Judge  Blackflone  obfei  ves,  that  till  the  ftatute 
16  Hen.  VIII.  cap.  26.  he  finds  no  compulfory  method  for 
providing  for  the  poor  ; but,  upon  the  total  diitolution  of  the 
tnonafteries,  abundance  of  ftatutes  were  made  in  the  reign  of 
king  Henry  VIII.  Edward  VI.  and  Elifabeth,  which  at  laft 
eltabliflied  the 

Poor’s  Rate,  or  legal  affeflment  for  the  fupport  of  the  poor. 
The  fums  that  had  been  appropriated  for  charitable  lifts  be- 
fore the  Reformation  were  immenfe,  and  the  wealth  that  had 
been  accumulated  through  a fucceffion  of  ages  by  mendicant 
orders  of  religious  perfons  was 'inconceivably  great  ; nor  was  it 
in  the  power  of  any  laws  to  confine  men  who  were  in  the  pof- 
feflion  of  fuch  wealth  from  gratifying  thofe  defires  which  money 
can  fo  eafily  find  means  of  fupplying.  Vet,  among  the  various 
abufes  to  which  this  opulence  had  given  rife,  thefe  religious 
orders  had  never  fo  far  loft  fight  of  their  original  inllitution  as 
ever  to  negleft  the  poor.  Thefe  were  indeed  provided  for  by 
them  with  an  indiferiminate  profufion  of  largefle,  better  pro- 
portioned to  their  own  opulence  than  to  the  wants  of  the  claim- 
ants, who  were  too  often,  without  examination,  all  equally 
ferved,  whether  deferving  or  undclerving  of  that  bounty  which 
they  claimed. 

When  the  religious  houfes,  as  they  were  called,  were  entirely 
fupprefled  at  the  Reformation,  and  the  wealth  that  belonged  to 
them  was  diverted  into  other  channels,  the  poor,  who  had  been 
in  ufe  to  receive  their  fupport  from  thence,  were  of  courfe  left 
®ntirdy  deftitute;  and  this  foon  became  a grievance  fo  intole- 
rable, not  only  to  the  poor  themfclves,  but  to  the  whole  nation, 
as  to  excite  a univerfal  defire  to  have  it  remedied.  Accordingly, 
by  the  14  E'iz.  cap.  5.  power  was  given  to  the  ju Rices  to  lay  a 
general  afltflfinent ; and  this  hath  continued  ever  fince.  For,  by 
43  Eliz.  cap.  2.  the  churchwardens  and  overfeers  of  the  poor 
of  every  parifli,  or  the  greater  part  of  them  (with  the  confent 
of  two  juftices,  one  of  whom  is  of  the  quorum,  dwelling  in  or 


near  the  parifh),  are  empowered  to  raife  weekly,  nr  otherwiTe, 
by  taxation  of  every  inhabitant,  parfon,  vicar,  and  other,  and 
of  every  occupier  of  lands,  houfes,  &e.  materials  for  employ- 
ing the  poor,  and  competent  fums  for  their  relief.  Notice  Ihall 
be  given  in  church  of  every  fuch  rate  the  next  Sunday  after  it 
is  allowed,  which  may  be  infpe&ed  by  every  inhabitant,  paying 
is.  and  copies  of  it  granted  on  demand,  fid.  being  paid  for 
every  24  names ; and  a churchwarden  or  overfeer  refufing, 
Ihall  forfeit  20I.  to  the  party  aggrieved.  The  rate  is  to  be  levied 
by  diftrefs  on  thofe  who  reftife  to  pay  it ; and,  by  1 7 Geo.  II.  ' 
cap.  2.  fee.  38.  appeals  againft  it  are  allowed. 

If  the  juftices  find  that  the  inhabitants  of  any  parifti  are 
not  able  to  levy  among  themfelves  fufficient  fums  for  the  pur- 
pofes fpecified  in  the  a<ft,  they  may  alTefs  any  other  parifh  with- 
in the  hundred  ; and  if  the  hundred  be  unable  to  grant  riecef- 
fary  relief,  they  may  rate  and  alTefs  any  parilh  within  the  county. 
43  Eliz.  cap.  2. 

In  order  to  compel  hufbands  and  parents  to  maintain  their 
own  families,  the  law  hath  provided,  that  all  perfons  running 
away  out  of  their  parilhes,  and  leaving  their  families  upon  the 
parifh,  Ihall  be  deemed  and  fufl’er  as  incorrigible  rogues  (7  Jac. 
cap.  4.)  And  if  a perfon  merely  threatens  to  run  away  and 
leave  his  wife  and  children  upon  the  parifli,  he  Ihall,  upon  con- 
viftion,  before  one  juftice  by  confeflion,  or  oath  of  one  witnefs, 
be  committed  to  the  houfe  of  correftion  lor  any  time  not  ex- 
ceeding one  month  (17  Geo.  II.  cap.  5.)  For  the  further 
maintenance  of  the  poor,  there  are  many  fines  and  forfeitures 
payable  to  their  ufe  j as  for  fwearing,  drunkennefs,  deftroying 
the  game,  &c.  And  alio  parts  of  waftes,  woods,  and  paftures, 
may  be  inclofed  for  the  growth  and  prefervation  of  timber  and 
underwood  for  their  relief.  See  Work  -Houfe. 

The  famous  ftatute  of  the  43d  of  Elizabeth,  which  is  the 
bafis  of  all  the  poor-laws  in  England,  was  conftru&ed  with  a 
cautious  forethought  that  can  perhaps  be  equalled  by  few  laws 
that  ever  were  enacied ; and  if  profpefitive  reafoning  alone 
were  to  be  relied  on  in  matters  of  legiflation,  it  teemed  impof- 
fible  to  amend  it : yet  experience  has  now  proved,  with  a moft 
demonftrative  certainty,  that  it  is  not  fo  falutary  as  was  un- 
doubtedly expected. 

The  perfons  who  compofed  that ‘law  had  before  their  eyes 
fuch  a recent  proof  of  the  abufe  that  had  been  made  of  the 
charitable  beneficence  of  individuals,  that  they  teem  to  have 
been  chiefly  folicitous  to  obviate  fimilar  abufes  in  future  j and 
to  guard  againft  that  partial  kind  of  fedufition,  they  rather 
chofe  to  eftablifh  a defpotic  power,  which  Ihould  be  authorifed 
to  wreft  from  every  individual  in  the  nation  whatever  fums  it 
might  think  proper  to  call  for,  trufting  to  a few  feeble  devices 
which  they  contrived,  for  curbing  that  power  which  was  virtu- 
ally armed  with  force  fufficient  to  fet  all  thefe  afide  whenever  it 
pleated.  The  confequence  has  been,  that  the  fums  levied  for 
the  relief  of  the  poor,  which  were  at  firft  but  fmall,  are  now 
enormous,  and  that  the  demands  are  increafing  in  fuch  a rapid 
manner  as  to  give  rife  to  the  motl  fericus  and  well  grounded 
apprehenfions.  In  the  year  1774,  parliament  inftituted  an 
inquiry  into  the  amount  of  the  poor’s-rate  in  England  and  Wales, 
and  again  in  1783.  On  comparing  thefe  together,  the  rile 
during  that  fhort  period  was  found  to  be  in  England  upwards  of 
8ijo,oool'.  per  annum,  being  nearly  in  the  proportion  of  one- 
third  of  the  rate  at  the  firft  period.  In  Wales,  during  the  fame 
period  of  time,  ^the  rates  were  more  than  doubled.  Nor  was 
this  a temporary  ftart,  but  a part  only  of  a gradual  progreffiorr. 
Mr.  Wenderdon,  in  his  View  of  England,  obferves,  that  “ in 
the  year  1680  the  poor’s-rates produced  no  more  than  665.3901. 
in  1764  they  llood  at  1,200,0001.  and  in  1773  they  were  efti- 
mated  at  3,coo,oool.”  It  is  a known  faft  (fays  Mr.  Beaufoy, 
in  the  debate  on  Mr.  Gilbert’s  poor  bill,  April  17th  1 7 ^ S ) , 
that  within  the  laft  nine  years  the  poor’s-rates  have  increaled 
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one-third  5 and  fhould  they  continue  increafing  in  the  fame  pro- 
portion for  50  or  53  years,  they  would  amount  to  the  enor- 
mous fum  of  1 1,230,0001.  a burden  which  the  country  could 
not  poffibly  bear.  It  was  therefore,  he  added,  highly  neceffary 
that  fomething  (hould  be  attempted  to  prevent  this  alarming 
addition,  if  not  to  annihilate  the  prcfent  glaring'  mifcondudl  in 
the  management  of  the  poor.”  Such  has  been  the  fate  of  Eng- 
land with  regard  to  the  poor  laws. 

In  Scotland,  the  reformation  having  been  carried  forward 
with  a dill  more  violent  precipitancy  than  in  England,  and  the 
funds  of  the  regular  clergy  being  more  entirely  alienated,  the 
cafe  of  the  poor  there  became  Hill  more  feemingly  defperate, 
and  the  clamours  were  alfo  there  confiderable  at  that  time. 
Then  alfo  it  was  that  the  Scottilh  court,  imitating  as  ufual  at 
that  time  the  prafftice  of  England,  made  feveral  feeble  attempts 
to  introduce  a fyftem  of  compulfory  poor’s  rates  into  that  coun- 
try, but  never  digefted  the  fyftem  fo  thoroughly  as  to  form  a 
law  that  could  in  any  cafe  be  carried  into  effedl.  Many  crude 
laws  on  this  head  were  indeed  enafted  ; but  all  of  them  fo  evi- 
dently inadequate  for  the  purpofe,  that  they  never  were,  even 
in  one  inftance  that  we  have  heard  of,  attempted  at  the  time 
to  be  carried  into  effeft.  Indeed  it  feems  to  have  been  impof- 
fible  to  carry  them  into  eft'eil ; for  they  are  all  fo  abfurd  and 
contradictory  to  each  other,  that  hardly  a fingle  claufe  of  any 
-one  of  them  can  be  obeyed  without  tranfgreffing  others  of  equal 
importance. 

But  how,  it  will  be  afked  by  our  inquifitive  reader,  are  the 
poor  in  Scotland  really  maintained  ? We  anfwer.  By  the  private 
alms  of  individuals,  and  by  certain  funds  under  the  manage- 
ment of  the  iirk-Jj/icns  (fee  Presbyterians).  It  is  the  uni- 
verfal  praCtice,  each  Lord’s  day,  in  every  parifh,  for  luch  of 
the  audience  as  are  in  eafy  circumftances,  to  give  to  the  poor 
fuch  an  offering  of  alms  as  they  (hall  deem  proper.  This  offer- 
ing is  generally  dropped  into  a bafon  placed  at  the  church-door, 
and  under  the  immediate  care  of  an  elder.  When  the  fervice 
is  begun,  the  elder  removes  with  the  bafon,  which  he  keeps 
under  his  charge  till  the  congregation  bedifmifl'ed.  The  feffion 
then  meets,  and  the  money  is  told  over,  its  amount  marked 
down  in  the  feffion  account  book,  and  depofited  in  a box  kept 
for  that  purpofe.  This  box  has  ufually  a fmall  flit  in  the  top, 
through  which  the  pieces  of  money  can  be  dropped  without 
opening  it ; and  it  is  clofed  with  two  locks,  the  key  of  one  of 
xvhich  is  ufually  kept  by  the  minifter,  and  the  other  by  the  kirk- 
treafurer,  fo  that  it  can  never  be  opened  but  in  the  prefence  of 
thefe  two  at  leaft. 

A kirk-fellion,  when  regularly  conftituted,  muft  always  con- 
fi ft  of  the  minifter,  elders,  feftion-clerk,  and  kirk-treafurer. 
None  of  thefe  ever  receive  any  falary  except  the  felRon-clerk, 
who  is  ufually  the  fchoolmafter  of  the  parifh,  and  has  a fmall 
falary  allowed  for  minuting  the  tranfaClions.  The  kirk-trea- 
furer is  for  the  moll  part  one  of  the  elders  ; and  l>e  is  an  im- 
portant member  of  this  court.  Without  his  intervention  no 
diftribution  of  the  poor’s  funds  is  deemed  legal  ; nor  can  any 
payments  be  made,  receipts  granted,  or  money  transferred,  but 
by  him  ; the  minifter  and  feffion  being  perfonally  liable  to  make 
good  all  money  that  may  otherwife  he  given  away,  fhould  it 
ever  afterwards  be  challenged  by  any  heritor  in  the  parifh. 

The  precautions  taken  for  the  diftribution  of  the  poor’s  funds 
are  likewife  fimple  and  excellent,  and  are  as  follow: 

No  money  can  be  legally  vflued  from  the  poor’s  funds  even 
by  thetreaturer  and  feflion,  unlefs  legal  proof  can  be  brought  that 
public  intimation  has  been  given  from  the  pulpit  immediately 
after  divine  fervice,  and  before  the  congregation  has  difperfed, 
that  a diftribution  off  poor’s  money  is  to  be  made  by  the  feffion. 


at  fuch  a time  and  place,  fpecifying  the  fame,  and  inviting  all 
who  have  intereft  in  the  cafe  to  attend  if  they  ftiall  incline. 
This  intimation  muft  be  made  a full  fortnight  before  the  time 
of  diftribution  ; and  as  every  heritor  (owner  of  landed  proper- 
ty) in  the  parifh  has  a right  to  vote  in  the  diftribution  of  the 
poor’s  funds,  they  may  all,  if  they  fo  incline,  then  attend  and 
exercife  that  right  : but  if  none  of  them  fhould  attend,  which 
is  often  the  cafe,  the  feffion  has  then  a right  to  proceed ; and 
whatever  they  fhall  thus  do  is  deemed  ftriftly  legal,  and  is  lia- 
ble to  no  challenge.  But  fhould  they  proceed  without  having 
given  this  previous  intimation,  they  may,  if  the  heritors  fliould 
afterwards  challenge  it,  be  made  to  repay  out  of  their  own 
pockets  every  ftiilling  they  fhall  have  fo  ilfued.  It  fometimes- 
happens,  that  young  minifters,  through  heedlefsnefs  in  this 
refpeft,  expofe  themfelves  and  families  to  confiderable  trouble 
and  lofs,  which  by  attention  might  be  eafily  avoided.  In  the 
fame  way,  fliould  a minifter  and  feffion,  without  the  intervention 
of  a treafurer  regularly  conftituted,  lend  upon  bond  or  other, 
wife  any  of  the  poor’s  funds,  and  fliould  the  perfon  fo  borrow- 
ing afterwards  fail,  thefe  lenders  are  perfonally  liable  to  make 
good  the  whole,  and  any  heritor  in  the  parifh  who  choofes  it  can 
compel  him  to  do  fo. 

The  members  of  the  feffion  are  alfo  liable  to  pay  all  Ioffes, 
and  to  account  for  all  fums  that  it  can  be  inftruCted  they  re- 
ceived, if  they  negleift  to  keep  regular  books,  in  which  every 
tranfa&ion  fhall  be  entered  : Or,  if  thefe  books  have  not  been 
reviled  and  approved  of  by  the  prefbytery*}  but  if  they  fliall 
have  been  fo  revifed,  they  cannot  be  challenged  for  omiffion  of 
forms,  and  can  only  be  made  to  account  for  errors,  or  frauds, 
or  evident  dilapidations. 

Under  this  wife  and  economical  fyftem  of  management,  it 
has  been  found  by  the  experience  of  more  than  200  years,  that 
in  the  low  parts  of  the  country,  where  the  parifhes  are  in  gene- 
ral of  fuch  moderate  extent  as  to  admit  of  the  people  of  every 
part  of  the  parifh  generally  to  attend  divine  fervice  every  Lord’s 
day,  the  ordinary  funds  have  been  amply  fufficient  to  fupply 
all  the  real  demands  of  the  poor,  and  in  moft  parifhes  a fund 
has  been  accumulated  from  the  favings  of  ordinary  years  to 
help  the  deficiencies  that  may  arife  in  years  of  uncommon 
fcarcity. 

Befldes  the  weekly  collections,  the  extra  offerings  at  the  ad- 
miniftration  of  the  Lord’s  fupper,  the  pious  donations  of  cha- 
ritable individuals,  which  are  all  voluntary,  together  with  fome 
fmall  fees  paid  for  the  ufe  of  a mort-cloth  (a  black  velvet  pall) 
at  funerals,  which  is  generally  purchafed  with  the  poor’s  money, 
go  to  make  up  this  parochial  fund.  Nor  muft  any  one  believe 
that  the  money  which  comes  through  the  hands  of  the  admini- 
llrators  of  the  poor’s  funds  is  all  that  is  beftowed  upon  the  poor 
in  Scotland  5 far  from  it  : there  are  a thoufand  other  channels 
through  which  the  indigent  derive  confolation  and  fupport,  all 
of  them  tending  to  produce  the  happieft  efteCts  upon  fociety; 
A fon  feds  himfelf  afhamed  to  think  that  his  parents  fliould 
require  the  affiftance  of  another  to  fupport  them  ; he  therefore 
ftrains  every  nerve  when  in  the  vigour  of  life  to  fpare  a little 
of  his  earning  to  render  their  old  age  more  eafy  than  it  might 
have  been  ; and  fweet  to  a parent  is  the  bread  that  is  given  by 
the  pious  attention  of  a child.  If  there  are  feveral  children, 
they  become  emulous  who  fhall  dif'eover  moft  kindnefs.  It  is 
a pious  contention,  which  ferves  to  unite  them  the  clofer  to 
each  other,  by  commanding  their  mutual  eftcem. 

Directly  contrary  to  this  is  the  effeCt  of  the  poor  laws  of 
England,  where,  in  London  at  leaft,  it  is  not  uncommon  to  fee 
men  in  good  bufinefs  negleCting  their  aged  and  difeafed  parents 
for  no  better  reafon  than  that  the  parifh  is  hound  to  find  them 


* The  prefbytery  is  by  law  appointed  auditor  of  the  poor’s  accounts  of  the  feveral  parifhes  within  its  bounds  j and  it  they 
find  any  difficult  cafe  occur  in 'the  difeharge  of  this  duty,  they  may  lay  it  before  the  fynod  for  advice, 
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WaJ.  Thefe  laws  have  other  pernicious  conferences  ; for  frbm  the  hell  authority,  what  the  Roman  Catholics  reallv  be- 
thev  are  obvioufly  fubverfive  of  intiullry  as  well  a3  morality  lieve  concerning  the  pope,  alter  having  deferibed  the  manner  of 
among  the  lower  orders  of  the  people.  “This  is  a heavy  his  election ; and  we  (hall  give  forne  other  particulars  relating 
charge,  but  no  lets  true  than  heavy.  Fear  of  want  is  the  only  to  this  lubjeft  that  fee.m  to  deferve  notice,  and  are  in  this  coun- 
efteiftual  motive  to  induftry  with  the  labouring.poor  : remove  tty  not  generally  known. 

that  fear,  and  they  ceafe  to  be  indultriou$.'  The  ruling  pallion  AH  in  communion  with  the  fee  of  Rome  unanimoufly  hold, 
ofthofewho  live  by  bodily  labour,  is  to  fare  a pittance  for  their  that  our  Saviour  dolus  Chrift  con  Hi  tu  ted  St.  Peter  the  apollle 
children,  and  for  fupporting  themfelves  in  old  age.  Stimulated  chief  pallor  under  himfelf,  to  watch  over  his  whole  (lock  here 
by  defire  of  accomplifhing  thole  ends,  they  are  frugal  and  in-  on  earth,  and  to  preferve  the  unity  of  it ; giving  him  the  power 
duftrious  : and  the  prolpeft  of  fuccefs  is  a continual  feaft  to  requilite  for  thefe  ends.  They  alfo  believe,  that  our  Saviour 

them.  Now,  what  worfe  can  malice  invent  againft  fuch  a man,  ordained  that  St.  Peter  fiiould  have  fucceflbrs  with  the  like 
under  colour  of  friendship,  than  to  lecure  bread  to  him  and  his  charge  and  power,  to  the  end  of  time.  Now,  as  St.  Peter 
children  whenever  he  takes  a dillike  to  work  ? which  effectually  redded  at  Rome  for  many  years,  and  fuffered  martyrdom  there, 
deadens  his  foie  ambition,  and  with  it  his  honell  induftry.  Re-  they  coniider  the  biffiops  of  Rome  as  his  lucceffors  in  the  dig- 
ging on  the  certainty  of  a provifion  againll  want,  be  relaxes  nity  and  office  of  the  univerfal  pallor  of  the  whole  Catholic 

gradually  till  he  finks  into  idlenefs  ; idlenefs  leads  to  profligacy-;  church.  There  have  been  fome  varieties  in  the  manner  of 

profligacy  begets  dileafes  3 and  the  wretch  becomes’  ah  object  chooling  the  biffiop  of  Rome  in  ditlerent  ages,  as  alterations 
of  public  charity  before  he  has  run  half  his  courfe.  Wifely  may  be  made  in  difeipline ; but  dill  the  clergy  of  Rome  have 

therefore  is  it  ordered  by  Providence,  that  charity  ffiouid  in  juftly  had  the  chief  part  in  that  election  : and  that  clergy  is 


every  inllance  be  voluntary,  to  prevent  the  idle  and  profligate 
from  depending  on  it  for  fupport.  During  the  reign  of  Eli- 
zabeth, when  the  monafteries  were  recently  fuppreffed,  and  all 
their  revenues  fquandered,  fome  compulfion  might  be  neceffary 
to  prevent  the  poor  froin  ltarving.  A temporary  provifion  for 
this  purpofe,  fo  contrived  as  not  to  fuperfede  voluntary  charity, 
hut  rather  to  promote  it,  would  have  been  a meafure  extremely 
proper.  Unlucky  it  is  for  England  that  fuch  a meafure  was 
overlooked;  but  the  queen  and  her  parliaments  had  not  the 
talent  of  fort  feeing  confequences  without  the  aid  of  experience. 
A perpetual  tax  for  the  poor  was  impofed,  the  molt  pernicious 
tax,  fays  lord  Karnes*,  that  ever  was  impofed  in  any  country.” 
PO  PA- mao  re,  is  a town  of  South  America,  in  Terra 
Firma.  In  this  place  is  a convent  and  chapel  dedicated  to  the 
Virgin  Mary,  to  whole  image  the  Spaniards  in  thofe  parts  go 
in  pilgrimage,  particularly  thofe  who  have  been  at  lea.  It  is 
feated  on  a very  high  mountain,  50  miles  ealt  of  Carthagena. 
\V.  Ion.  74.  32.  N.  lat.  10.  15. 

POPAYAN,  a province  of  South  America,  in  the  kingdom 
of  New  Granada,  between  the  audience  of  Panama,  that  of 
Quito,  and  the  South  Sea  ; 400  miles  in  length,  and  300  in 
breadth.  A chain  of  barren  mountains  runs  through  the  coun- 
try from  north  to  fouth  3 and  near  the  fea  the  foil  is  fo  foaked 
with  almoll  continual  rains,  that  few  care  to  refide  there,  ex- 
cept for  the  fake  of  the  gold  that  is  met  with  in  great  plenty 
in  the  fands  of  the  rivulets.  This  bewitching  metal  brings 
many  in  fearch  of  it,  though  it  is  a great  doubt  whether  they 
ever  return  back  alive  or  not.  For  this  reafon  the  favage 
Americans  are  ftill  mailers  of  a great  part  of  it,  and  continu- 
ally annoy  the  Spaniards. 

P op  ay  an,  the  capital  town  of  a province  of  that  name  in 
South  America,  with  a hifhop’s  fee,  a Snanifh  governor,  and 
where  the  courts  of  jultice  are  held.  The  inhabitants  areal- 
moft  ail  Creoles.  It  is  lituated  220  miles  north-eafl  of  Quito. 
W.  Ion.  75.  5T  N.  lat.  2.  35. 

POPE,  a name  which  comes  from  the  Greek  word  Uxira, 
and  fignilies  Father.  In  the  Ealt  this  appellation  is  given  to  all 
Chriftian  priefts  ; and  in  the  \\  .ft,  bilhops  were  called  by  it  in 
ancient  times  : but  now  for  many  centuries  it  has  been  appro- 
priated to  the  biffiop  of  Rome,  whom  the  Roman  Catholics 
look  upon  as  the  common  father  of  all  Chrillians. 

Much  has  been  laid,  much  written,  and  many  warm  difputes 
have  been  carried  on  concerning  the  pope,  and  the  power  be- 
longing to  him,  within  thefe  two  or  three  lad  centuries.  We 
ffiall  here,  without  entering  into  Controverfy,  laydown  diltinClly, 


now  reprclented  by,  or  in  fome  manner  confilts  of,  the  cardi- 
nals, who  have  for  feveral  centuries  been  the  foie  elcdtors/jf  the 
pope. 

Thefe  cardinals  or  principal  perfons  of  the  church  of  Rome 
are  70  in  number,  when  the  /acred  ' college,  as  it  is  called,  is 
complete.  Of  thefe,  fix  are  cardinal  bilhops  5 the  bilhops  of 
Ollia,  of  Porto,  Albano,  Sabino,  Tufcnlum  or  Frefcati,  and 
Praencfte  or  Paleftrina;  which  are  the  fix  fuburbicarian  churches; 
fifty  are  cardinal  priells,  who  have  all  titles  from  pariffi 
churches  in  Rome  3 and  fourteen  are  cardinal  deacons,  who  have 
their  titles  from  churches  in  Rome  of  lels  note,  called  diaconias 
or  dea  unties.  Thefe  cardinals  are  created  by  the  pope  when  there 
happen  to  be  vacancies  5 and  fometimes  he  names  one  or  two 
only  at  a time  ; but  commonly  he  defers  the  promotion  until 
there  be  ten  or  twelve  vacancies  or  more  5 and  then  at  every  fe- 
cond  fuch  promotion  the  emperor,  the  kings  of  Spain  and  France, 
and  of  Britain,  when  Catholic,  are  allowed  to  prefent  one 
each,  to  be  made  cardinal,  whom  the  pope  always  admits,  if 
there  be  not  fome  very  great  and  evident  objection.  Thefe 
cardinals  are  commonly  promoted  from  among  luch  clergymen 
as  have  borne  offices  in  the  Roman  court ; fome  are  affumed 
from  religious  orders  ; eminent  ecclefiaftics  of  other  countries 
are  likewile  often  honoured  with  this  dignity,  as  the  archbifliops 
of  Toledo  and  Vienna  are  at  prefent  cardinal  priefts  of  Rome, 
Sons  of  fovereign  princes  have  frequently  been  members  of  the 
lacred  college  5 and  there  ends  the  direct  line  of  the  roval  fa- 
mily of  Stuart.  Their  diftinftive  drefs  is  fcarlet,  to  lignify 
that  they  ought  to  be  ready  to  ffied  their  blood  for  the  faith  and 
church,  when  the  defence  and  honour  of  either  require  it. 
They  wear  a fcarlet  cap  and  hat  : the  cap  is  given  to  them  by’ 
the  pope  if  they  are  at  Rome,  and  is  lent  to  them  if  they  are 
abfent ; but  the  hat  is  never  given  but  by  the  pope’s  own  hand. 
Thefe  cardinals  form  the  pope’s  Handing  council  or  conjtjlory 
for  the  management  of  the  public  affairs  of  church  and  llatc. 
They  are  divided  into  different  congregations,  fur  the  more  euly 
difpatch  of  bufinels  ; and  fome  of  them  have  the  principal 
offices  in  the  pontifical  court,  as  that  of  cardinal-vicar — 
penitentiary — chancellor — catnerlingo  or  chamberlain — prefect 
of  the  fignatureof  jultice — prefect  of  memorials — and  fecretary 
of  date.  They  have  the  title  given  them  of  eminence,  and 
viojl- eminent.  But  here  we  coniider  them  principally  as  the 

perfons  entrulled  with  the  choice  of  the  pope.  See  Cardinal. 

On  the  demile  of  a pope  his  pontifical  leal  is  immediately 
broken  by  the  chamberlain,  and  all  public  hulinefs  is  inter- 
rupted that  can  be  delayed  : mellengers  are  difpatched  to  all 


See  Sketches  of  Man,  book  ii.  fixe tch  10.  where  many  other  arguments  equally  forcible  are  urged  againll  all  involuntary  poor- 
rates,  and  where  many  ingenious  expedients  are  propol'ed  lor  gradually  aboliflfing  them  where  they  arc  cllabliflicd. 
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the  Catholic  fovereigns  to  acquaint  them  of  the  event,  that 
they  may  take  what  meafures  they  think  proper  ; and  that  the 
cardinals  in  their  dominions,  if  any  there  be,  may  haften  to  the 
future  eletlion  if  they  chool'e  to  attend ; whilft  the  whole  atten- 
tion of  the  facred  college  is  turned  to  the  prefervation  of  tran- 
quillity in  the  city  and  (late,  and  to  the  necefiary  preparations 
tor  the  future  election.  The  cardinal  chamberlain  has,  during 
the  vacancy  of  the  holy  fee,  great  authority  ; he  coins  money 
with  his  own  arms  on  it,  lodges  in  the  pope’s  apartments,  and 
is  attended  by  body-guards.  He,  and  the  fir  ft  cardinal  bifhop, 
the  firft  cardinal  pri ell,  and  the  firft  cardinal  deacon,  have,  during 
that  time,  the  government  almolt  entirely  in  their  hands.  1’he 
body  of  the  deceafed  pope  is  carried  to  St.  Peter’s,  where  fune- 
ral lervice  is  performed  for  him  with  great  pomp  for  nine  days, 
and  the  cardinals  attend  there  every  morning.  In  the  mean 
time,  all  necefiary  preparations  for  the  election  are  made  ; and 
the  place  where  they  aflemble  for  that  purpofe,  which  is  called 
the  conclave,  is  fitted  up  in  that  part  of  the  Vatican  palace 
which  is  neareft  to  St.  Peter’s  church,  as  this  has  long  been 
thought  the  moll  convenient  lituation.  Here  are  formed  by  par- 
titions of  wood  a number  of  cells  or  chambers  equal  to  the 
number  of  cardinals,  with  a l'rnall  diliance  between  every  two, 
and  a broad  gallery  before  them.  A number  is  put  on  every 
cell,  and  fmall  papers  with  correfponding  numbers  are,  put  into 
a box  •'  every  cardinal,  or  fome  one  for  him,  draws  out  one  of 
thefe  papers,  which  determines  in  what  cell  he  is  to  lodge.  The 
cells  are  lined  with  cloth  ; and  there  is  a part  of  each  one  fe- 
parated  for  the  conclavifts  or  attendants,  of  whom  two  are 
allowed  to  each  cardinal,  and  three  to  cardinal  princes.  They 
are  perfons  of  fome  rank,  and  generally  of  great  confidence ; 
but  they  mull  carry  in  their  mailer’s  meals,  ferve  him  at  table, 
and  perform  all  the  offices  of  a menial  fervant.  Two  phyfi- 
cians,  two  furgeons,  an  apothecary,  and  fome  other  neceilkry 
officers,  are  chol’en  for  the  conclave  by  the  cardinals. 

On  the  10th  day  after  the  pope’s  death,  the  cardinals  who 
are  then  at  Rome,  and  in  a competent  date  of  health,  meet  in 
the  chapel  of  St.  Peter’s,  which  is  called  the  Gregorian  chapel, 
where  a fermon  on  the  choice  of  a pope  is  preached  to  them, 
and  mafs  is  laid  for  invoking  the  grace  of  the  Holy  Gholi. 
Then  the  cardinals  proceed  to  the  conclave  in  procetfion  two 
by  two,  and  take  up  their  abode.  When  all  is  properly 
fettled,  the  conclave  is  ffiut  up,  having  boxed  ‘wheels  or  places 
of  communication  in  convenient  quarters  : there  are  alfo  ftrong 
guards  placed  all  around.  When  any  foreign  cardinal  arrives 
after  the  inclofure,  the  conclave  is  opened  for  his  admiffion.  In 
the  beginning  every  cardinal  figns  a paper,  containing  an  ob- 
ligation, that  if  he  ffiall  be  raifed  to  the  papal  chair  he  will  not 
alienate  any  part  of  the  pontifical  dominion  ; that  he  will  not 
be  prodigal  to  his  relations;  and  any  other  fuch  ftipulations  as 
may  have  been  fettled  in  former  times  or  framed  for  that 
occafion. 

We  come  now  to  the  election  itfelf ; and  that  this  may  be 
effectual,  two  thirds  of  the  cardinals  prefent  muft  vote  for  the 
fame  perfon.  As  this  is  often  not  eafily  obtained,  they  fome- 
times  remain  whole  months  in  the  conclave.  They  meet  in  the 
chapel  twice  every  day  for  giving  their  votes;  and  the  election 
may  be  effefluated  by  ferutiny,  accejjion , or  acclamation.  Scru- 
tiny i3  the  ordinary  method  ; and  confifts  in  this  : every  car- 
dinal writes  his  own  name  on  the  inner  part  of  a piece  of  pa- 
per, and  this  is  folded  up  and  fealed  ; on  a fecond  fold  of  the 
fame  paper  a conclavUl  writes  the  name  of  the  perfon  for 
whom  his  mailer  votes.  This,  according  to  agreements  ob- 
ferved  for  fome  centuries,  mull  be  one  of  the  facred  college. 
On  the  outer  fide  of  the  paper  is  written  a fentence  at  random, 
which  the  voter  muft  well  remember,  livery  cardinal,  on  enter- 
ing into  the  chapel,  goes  to  the  altar  and  puts  his  paper  into 
a large  chalice. 


\\  hen  all  are  convened,  two  cardinals  number  the  votes  ; and 
if  there  are  more  or  lei's  than  the  number  of  cardinals  prefent, 
the  voting  muft  be  repeated.  When  that  is  nor  the  cafe,  the 
caidinal  appointed  for  the  purpofe  reads  the  outer  fentence,  anil 
the  name  of  the  cardinal  under  it ; fo  that  each  voter,  hearing 
his  own  fentence. and  the  name  joined  with  it,  knows  that  there 
is  no  miftake.  The  names  of  all  the  cardinals  that  are  voted 
for  are  taken  down  iri  writing,  with  the  number  of  votes  for 
each ; and  when  it  appears  that  any  one  has  two  thirds  of  the 
number  prefent  in  his  favour  the  election  is  over  : but  when 
this  does  not  happen,  the  voting  papers  are  all  immediately 
burnt  without  opening  up  the  inner  part.  When  feveral  trials 
ot  coming  to  a conclufion  by  this  method  of  ferutiny  have  been 
made  in  vain,  recourle  is  fometimes  had  to  what  is  called 
acceffion.  By  it,  when  a cardinal  perceives  that  one  or  very 
few  votes  arc  wanting  to  any  one  for  whom  he  had  not  voted 
at  that  time,  he  may  fay  that  he  accedes  to  the  one  who  has 
near  the  number  of  votes  requifite  ; and  if  his  one  vote  fuffices 
to  make  up  the  two  thirds,  or  if  he  is  followed  by  a fufficient 
number  of  acccders  or  new  voters  for  the  faid  cardinal,  the  elec- 
tion is  accomplifhed.  Laftly,  a pope  is  fometimes  elected  by 
acclamation ; and  that  is,  when  a cardinal,  being  pretty  fure 
that  he  will  be  joined  by  a number  fufticient,  cries  out  in  the 
open  chapel,  that  fuch  a one  ftiall  be  pope,  if  he  is  fupported 
properly,  the  eleilion  becomes  unanimous;  thofe  who  would 
perhaps  oppofe  it  forefeeing  that  their  oppofition  would  be 
fruitlefs,  and  rather  hurtful  to  themfelves.  It  is  to  be  obferved, 
that  the  emperor  of  Germany  and  the  kings  of  France  and 
Spain  claim  a right  of  excluding  one  cardinal  from  being  pope 
at  every  eledlion.  Hence,  when  the  ambaftkdor  at  Rome  of 
any  of  thefe  fovereigns  perceives  that  any  cardinal  difagreeable 
to  his  mailer,  according  to  the  inftruftions  he  has  received,  is 
like  to  be  made  pope,  he  demands  an  audience  of  the  conclave, 
is  admitted,  and  there  declares  his  mailer’s  will;  which  is  al- 
ways attended  to  for  the  common  good.  But  each  of  thofe 
fovereigns  is  allowed  thus  to  exclude  only  one  at  one  time; 
ahd  they  unwillingly  and  but  very  feldom  put  this  right  in 
execution. 

When  a pope  is  chofen  in  any  of  the  three  above-mentioned 
ways,  the  election  is  immediately  announced  from  the  balcony 
in  the  front  of  St.  Peter’s,  homage  is  paid  to  the  new  pontiff,  and 
couriers  are  lent  oft'  with  the  news  to  all  parts  of  Chriftendom. 
The  pope  appoints  a day  for  his  coronation  at  St.  Peter’s,  and 
fur  his  taking  poffeffion  of  the  patriarchal  church  of  St.  John 
Lateran  ; all  which  is  performed  with  great  folenrnity.  He 
is  addrefi'ed  by  the  exprellion  of  Holinefs,  and  Mojl  holy  Father. 

Let  us  now  proceed  to  fee  what  authority  Roman  Catholics 
attribute'to  the  pope  thus  chofen.  They  believe,  then,  that  the 
bifhop  of  Rome  is,  under  Chrift,  fupreme  paftor  of  the  whole 
church  ; and  as  fuch  is  not  only  thb  firft  bifhop  in  order  and 
dignity,  but  has  alfo  a power  and  jurildiblion  over  all  Chrifrians, 
in  order  to  preferve  unity  and  purity  of  faith  and  moral  doc- 
trine, and  to  maintain  order  and  regularity  in  all  churches. 
Wherefore  they  hold,  that  when  the  pope  underftands  that  any 
error  has  been  broached  againft  faith  or  manners,  or  that  any 
confiderable  difference  on  fuch  fubje£ls  has  arifen  in  any  part 
of  Chriftendom,  it  belongs  to  him,  after  due  deliberation  and 
contultation,  to  iflhc  out  his  paftoral  decree,  rondemning  the 
error,  clearing  up  the  doubt,  and  declaring  what  has  been  de- 
livered down,  and  what  is  to  be  believed.  Some  Catholic  di- 
vines are  of  opinion  that  the  pope  cannot  err,  when  he  thus 
addrefles  himlelf  to  all  the  faithful  on  matters  of  doctrine. 
They  well  know,  that  as  a piivate  doctor  he  may  fall  into  mil- 
takes  as  weli  as  any  other  man  ; but  t hey  think,  that  when  he 
teaches  the  whole  church  Providence  mutt  preferve  him  fiom 
error  ; and  they  apprehend,  that  this  may  be  deduced  lrom  the 
promiles  of  Chritt  to  St.  Peter,  and  from  the  writings  of  the 
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ancient  fathers.  However,  this  infallibility  of  the  pope,  even 
when  he  pronounces  in  the  moll  folemn  manner,  is  only  an 
opinion,  and  not  an  article  of  the  Roman  Catholic  faith. 
Wherefore,  when  he  fends  forth  the  doctrinal  decrees,  the  other 
bifhops,  who  are  alfo  guardians  of  the  faith  in  an  inferior  de- 
gree, may,  with  due  relpebt,  examine  thefe  decrees  ; and  if 
they  fee  them  agree  with  what  has  been  always  taught,  they 
either  formally  fignify  their  acceptance,  or  they  tacitly  acqni- 
efee  ; which,  confidering  their  duty,  is  equivalent  to  a formal 
approbation.  When  the  acceptation  of  the  generality  of  the 
bifhops  has  been  obtained,  either  immediately  or  after  i'ome 
mutual  corref'pondence  and  explanation,  the  decrees  of  the  pope 
thus  accepted  come  to  be  the  fentence  of  the  whole  church,  and 
are  believed  to  be  beyond  the  poffibility  of  error  ! 

Sometimes  it  may  happen  that  the  difputes  and  difference 
may  be  fo  great  and  intricate,  that  to  the  end  it  may  be  feen 
more  clearly  what  has  really  been  delivered  down,  and  to  give 
all  poffible  latisfablion,  it  may  appear  proper  to  convene  all  the 
bifhops  who  can  conveniently  attend  to  one  [dace,  to  learn  from 
them  more  difiinbtly  what  has  been  taught  and  held  in  their 
refpeblive  churches.  Roman  Catholics  believe  that  it  belongs 
to  the  pope  to  call  fuch  general  councils,  and  to  prefide  in  them 
in  perfon,  or  by  his  legates.  They  lrkbwife  hold,  that  when  the 
pope  has  approved  the  decrees  of  fuch  councils  concerning  faith 
or  manners,  fuch  decrees  are  then  final,  and  mud  be  received 
as  fuch  by  all  Catholics.  In  all  this  they  believe,  that  the 
particular  affiftance  of  the  Holy  Ghoft  is  with  the  paftors  of 
the  church,  that  fo  the  gates  of  hell  may  never  prevail  againft 
her. 

The  fee  of  Rome,  according  to  Roman  Catholics,  is  the  cen- 
tre of  Catholic  unity.  All  their  bifhops  communicate  with  the 
pope,  and  by  his  means  with  one  another,  and  fo  form  one  bo- 
dy. However  diflant  their  particular  churches  may  be,  they  all 
meet  at  Rome  either  in  perfon  or  by  their  delegates,  or  at  lea ll 
by  their  letters.  And,  according  to  the  difeipline  of  the  latter 
ages,  though  they  are  prefented  to  the  pope  for  their  office 
from  their  refpebtive  countries,  yet  from  him  they  mull  re- 
ceive their  bulls  of  confecration  before  they  can  take  poflellion 
of  their  fees. 

In  matters  of  church  difeipline,  the  pope,  as  chief  paftor, 
not  only  ought  to  take  care  that  the  canons  ablually  in  force  be 
obferved  in  all  churches,  but  he  may  alio  make  new  canons  and 
regulations  when  he  fees  it  necelfary  or  expedient  for  the  ipiritual 
benefit  of  the  faithful,  according  to  times  and  circum fiances. 
But  in  doing  this  he  mult  not  infringe  the  eftabliffied  rights 
or  cuftoms  with  injury  to  any  perfon  ; which  if,  through  mif- 
take  or  wrong  information,  he  fliould  ever  do,  the  perlons  who 
think  theinfelves  aggrieved  may  remonftrate  with  refpedt,  and 
fue  for  redrefs.  He  may  efiablifh  new  >cpifcopal  fees,  where 
there  have  been  none  before  ; and  he  may  alter  the  limits  of 
former  diocefes  ; but  in  fuch  alterations  he  always  of  courfe 
confults  the  temporal  fovereign,  if  in  communion  with  him. 
He  fends  paftors  to  preach  the  gofpei  to  all  countries  where  the 
Catholic  religion  is  not  by  law  eftabliffied  ; and  to  him  appeals 
may  be  made  from  all  parts  of  Chriftendom  in  ecclefiaftical 
caufes  of  great  importance. 

The  pope  may  difpenfe  with  the  obfervation  of  ecclefiaftical 
canons  when  there  are  juft  reafons  for  it,  as  may  frequently 
happen;  he  may  alio  difpenfe  with  vows  w;hen  they  are  made 
with  that  exprels  or  tacit  condition'*  that  he  really  may  difpenfe 
with  them  ; he  may  alfo  on  (bme  occafions  declare  that  obliga- 
tions have  really  ccafed  when  that  is  truly  the  cale,  from  a 
great  alteration  of  circumftances  : But  he  can  never  grant  any 
dilpenlation,  to  the  injury  of  any  third  perfon,  and  can  never 


allow  any  one  to  do  what  is  unjuft,  or  to  fay  what  he  knows  to 
be  falfe,  whatever  advantage  might  be  expebted  from  it.  , 

The  pope  is  alfo  a temporal  prince,  and  pofl’effes  confidera- 
ble  dominions  in  the  middle  part  of  Italy,  befides  Avignon, 
which  the  French  have  lately  taken  from  him,  and  the  duchy  of 
Berievento  inclofed  within  the  kingdom  of  Naples.  It  is  alfo 
fuppofed  that  the  kingdoms  of  Naples  and  Sicily,  and  the 
duchies  of  Parma  and  Placentia,  are  ftill  held  of  him  in  fief  a3 
they  were  before.  His  predeceilors  have  acquired  thefe  poflef- 
ftons  at  different  times  and  on  different  occafions,  by  various 
donations,  conceffions,  treaties,  and  agreements,  in  like  man- 
ner as  has  happened  with  regard  to  the  eftalflilhment  of  other 
fovereignties ; and  his  title  to  them  is  like  to  that  of  other  poten- 
tates to  their  refpebtive  polfeffions.  The  revenue  arifing  from 
this  eftale,  and  what  he  receives  for  various  reafons  from  Ca- 
tholic countries,  which  is  now  much  reduced,  is  employed  lor  the 
fupport  of  government,  in  lalaries  to  the  officers  of  bis  court, 
for  the  education  of  clergymen,  and  for  the  maintaining  of 
miffionaries  in  infidel  countries.  Great  fums  are  particularly 
expended  for  the  propagation  of  the  Chriftian  faith  in  different 
parts  of  Afia,  efpecially  in  Armenia,  Syria,  and  China.  Nor 
is  it  much  to  be  wondered  at,  if  the  families  of  which  the  fo- 
vereign pontiffs  happen  to  have  been  born,  acquire  greater 
riches  and  fplendour  from  that  connexion.  The  princely  fa- 
milies of  Barberini,  Borghefe,  Chigi,  Corfini,  Albani,  are 
examples  of  this  kind  : but  regulations  have  been  made  in 

later  times  to  prevent  exceffive  nepotifm.  Beyond  the  limits 
of  his  own  temporal  dominions  the  pope  has  no  temporal 
power  or  jurifdiftion,  excepting  what  any  nation  may  be 
pleafed  to  allow  him  : when  any  thing  of  that  kind  has  been 
granted  or  brought  in  by  cuftom,  ,it  is  evident  that  it  ought 
not  to  be  taken  away  raffily,  nor  without  juft  reafon.  But,  as 
chief  paftor  of  the  church,  he  has  no  right  to  any  temporal 
jurifdibtion  over  his  flock.  As  fuch,  his  power  is  entirely 
Ipiritual,  and  has  no  means  of  coercion  originally  or  neceflarily 
connebted  with  it,  but  only  ecclefiaftical  cenfurcs.  It  mull  be 
owned,  that  the  popes,  in  fome  ages,  fometimes  imagining  that 
they  could  do  much  good,  fometimes  by  the  confent,  or  even 
at  the  defire,  of  the  fovereigns,  and  fometimes  no  doubt  out  of 
ambitious  views,  have  interfered  a great  deal  in  the  temporal 
affairs  of  the  different  kingdoms  of  Europe  ; which  has  fre- 
quently given  fcandal  and  done  harm  to  religion.  But  it  is 
known  to  thofe  molt  verfant  in  hiftory,  that  their  faults  of 
this  kind  have  been  exaggerated,  and  their  condubt  often  mif- 
underftood  or  mifreprelented.  However,  in  this  a Roman  Ca- 
tholic is  not  obliged  to  approve  what  they  have  done  : nay, 

without  abting  contrary  to  his  religion,  he  may  judge  of  them 
freely,  and  blame  them  if  he  think  they  deferve  it;  only  he 
will  do  it  with  rel’pebt  and  regret.  Thus,  a Roman  Catholic 
may  either  apologile,  if  he  think  he  can  do  it,  for  the  condubt: 
of  Innocent  III.  in  depofing  king  John  of  England;  or, 
without  being  guilty  of  any  offence  againft  his  religion,  he 
may  blame  the  pontiff'  for  what  he  did  on  that  occafion  ; be- 
caufe  the  power  of  the  pope  to  depofe  princes,  or  to  abl'olve 
fwbjebls  from  their  allegiance,  was  never  propol'ed  as  an  article 
of  faith,  or  made  a term  of  communion  with  the  church  of 
Rome.  Some  Catholic  divines,  indeed,  efpecially  among  the 
Jefuits,  are  univerfally  known  to  have  held  this  extravagant  and 
dangerous  opinion  ; but  by  far  the  greater  part  of  them  'con- 
demn and  abhor  it  as  abfurd  and  impious  : and  furely  it  is  but 
fair  and  juft  to  allow  them  to  know  heft  what  they  themlelves* 
believe.  And  here,  to  conclude,  we  ffial!  add,  that  it  is  very 
definable  that  Chriftians  of  all  denominations  endeavour  to  »n- 
derfiand  one  another  better  than  they  have  often  done  ; and  in- 


* Any  other  man  may  unqucftionably  do  the  fame  when  they  are  made  with  that  exprefs  condition. 
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0 id  of  fnppofing  'imaginary  differences,  drive  to  remove  real 
ones,  for  the  general  good  of  mankind,  for  the  glory  of  God, 
■and  honour  of  religion;  and  that  all  vie  with  one  another  to 
excel  in  juft  and  charitable  fentiments,  language,  and  behaviour. 

The  reader,  who  wifhes  to  know  what  can  be  urged  for  and 
again  ft  the  fupremacy  of  the  pope,  and  who  is  fitted  by  his 
knowledge  of  ecdefiaftical  hiftory  to  underftand  the  nature  of 
the  quellion  at  ift'ue,  may  confult,  on  the  one  hand,  the  works 
of  Bellarmine,  together  with  a (mail  trait  lately  pnblifhed  in 
Englifh,  under  the  title  of  The  Divine  Economy  of  Cbrjl  in  his 
Kingdom  or  Church  ; and  on  the  other,  Barrow’s  treatife  on  the 
Pope's  Supremely,  together  with  Chillingworth’s  Religion  of 
Prote/lants,  &c. 

Pope  (Alexander),  a celebrated  Englifh  poet,  was  defeended 
from  good  families,  and  born  the  8th  of  June  16S8,  at  London, 
where  his  father  was  then  a confiderable  merchant.  He  was 
taught  to  read  very  early  by  an  aunt;  and  learned  to  write 
without  any  abidance,  by  copying  printed  books.  The  family 
being  of  the  Rornitli  religion,  he  was  put,  at  eight  years  of  age, 
under  one  Taverner,  a priett,  who  taught  him  the  rudiments  of 
the  Latin  and  Greek  tongues  together ; and  foon  after  was  lent 
to  a Popifh  feminary  at  Winchefter,  from  whence  he  was  re- 
moved to  a fchool  at  Hyde-Park  Corner.  He  difeovered  early 
an  inclination  to  verbifying  ; and  the  transitions  of  Ogilby  and 
Sandys  from  Virgil  and  Ovid  tirft  falling  in  his  way,  they 
were  his  favourite  authors.  At  twelve  he  retired  with  his  pa- 
rents to  Bintield,  in  Windfor  Forcft  ; and  there  became  ac- 
quainted with  the  writings  of  Spenfer,  Waller,  and  Dryden. 
Dryden  (truck  him  molt,  probably  becaufe  the  call  of  that 
poet  was  moft  congenial  with  his  own  ; and  therefore  he  not 
only  dudied  his  works  intenfely,  but  ever  after  mentioned  him 
with  a kind  of  rapturous  veneration-  He  once  obtained  a 
fight  of  him  at  a coffee-houle,  but  never  was  known  to  him  ; 
a misfortune  which  he  laments  in  thefe  fhort  but  exprellive 
words,  Vir-gilium  tantum  midi.  Though  Pope  had  been  under 
more  tutors  than  one,  yet  it  feems  they  were  fo  infufficient  for 
the  purpofe  of  teaching,  that  he  had  learned  very  little  from 
them  : lb  that,  being  obliged  afterwards-  to  begin  all  over  again, 
he  may  judly  be  confidered  as  one  of  the  auhStSaKlot  or  felf- 
taught.  At  fifteen  he  had  acquired  a readinefs  in  the  two 
learned  languages  ; to  which  he  foon  after  added  the  French 
and  Italian,  He  had  already  fcribbled  a. great  deai  of  poetry 
in  various  ways  ; and  this  year  fet  about  an  epic  poem  called 
Alcander.  He  long  after  communicated  it  to  Atterbury,  with 
a declared  intention  to  burn  it  ; and  that  friend  concurred  with 
him  : “ Though  (adds  he)  I would  have  interceded  for  the  fir  ft 
page,  and  put  it,  with  your  leave,  among  my  curiofities.” 
What  the  poet  himfelf  obferves  upon  thefe  early  pieces  is  agree- 
able enough  ; and  Ihows,  that  though  at  firfl  a little  intoxicated 
with  ripe  waters  of  Helicon,  he  afterwards  arrived  to  great  fo- 
briety  of  thinking.  “ I confefs  (fays  he)  there  was  a time 
when  1 was  in  love  with  myfelf ; and  my  firfl  productions  were 
the  children  of  Self-love  upon  Innocence.  I had -made  an  epic 
poem,  and  panegyrics  on  all  the  princes;  and  1 thought  myfelf 
the  greateft  genius  that  ever  was.  I cannot  but  regret  thefe  de- 
lightful vifions  of  my  childhood,  which,  like  the  fine  colours 
we  fee  when  our  eyes  are  flmt,  are  vanifhed  for  ever.”  Plis 
IVftorals,  begun  in  1704,  firfl  introduced  him  to  the  wits  of 
the  time;  amongft  whom  were  Wycherly  and  Walfh.  This 
laft  gentleman  proved  a fincere  friend  to  him  ; and  foon  dif- 
cerning  that  his  talent  lay,  not  fo  much  in  finking  out  new 
thoughts  of  his  own,  as  in  improving  thofe  of  other  men,  and 
in  an  eafy  verfification,  told  him,  among  other  things,  that  there 
was  one  way  left  open  for  him  to  excel  his  prcdecefibrs  in, 
which  was  correCtnefs  : observing,  that  though  we  had  fevcral 
great  poets,  yet  none  of  them  were  correct.  Pope  took  the 


hint,  and  turned  it  to  good  account ; for  no  doubt  the  diftin- 
guitliing  harmony  of  his  numbers  was  in  a great  meafure  owing 
to  it.  The  fame  year,  1704,  he  wrote  the  firfl  part  of  his 
Windfor  Foreft,  though  the  whole  was  not  publifhed  till  1710. 

In  1708,  he  wrote  the  Effay  on  Criticifm  ; which  production 
was  jufily  efteemed  a mafterpiece  in  its  kind,  and  (bowed  not 
only  the  peculiar  turn  of  his  talents,  but  that  thofe  talents, 
young  as  he  was,  were  ripened  into  perfection.  Pie  was  not 
yet  twenty  years  old  ; and  yet  the  maturity  of  judgment,  the 
knowledge  of  the  world,  and  the  penetration  into  human  na- 
ture, difplayed  in  that  piece,  were  fuch  as  would  have  done 
honour  to  the  greateft  abilities  and  experience.  But  whatever 
may  be  the  merit  of  the  Efi'ay  on  Criticifm,  it  was  dill  fur  pa  ft- , 
ed,  in  a poetical  view,  by  the  Rape  of  the  Lock,  firft  com- 
pletely publifhed  in  1712.  The  former  excelled  in  the  didaCtic  * 
way,  for  which  he  was  "peculiarly,  formed  ; a clear  head,  ftrong 
fenfe,  and  a found  judgment,  being  his  charaCteriftical  qualities;  • 
but  it  is  the  creative  power  of  the  imagination  that  conftitutes. 
what  as  properly  called  a port-,  and  therefore  it  is  in  the  Tape 
of  the  Lock  that  Pope  principally  appears  one,  there  being 
more  vis  imoginandi  difplayed  in  this  po£m  than  perhaps  in  alt 
his  other  works  put  together.  In  1713,  he  gave  out  proposals 
for  publifhing  a trnnflation  of  Horner’s  Iliad,  by  fubfeription  ; 
in  which  all  parties  concurred  fo  heartily,  that  he  acquired  a . 
confiderable  fortune  by  it.  The  fubfeription  amounted  to 
6ocol.  befides  [200I.  which  Lintot  the  bookfeller  gave  him  for  j 
the  copy.  Pope’s  finances  being  now  in  good  condition,  he 
purchafed  a houfe  at  Twickenham,  whither  he  removed  with 
his  father  and  mother  in  1 7 1 <7  : where  the  former  died  about' 
two  years  after.  As  he  was  a Papill,  he  could  not  purchafe,  j 
nor  put  his  money  to  intereft  on  real  fecurity  ; and  as  he  ad- 
hered to  the  caufe  of  king  James,  he  made  it  a'point  of  con- 
fidence not  to  lend  it  to  the  new  government ; fo  that,  though 
he  was  worth  near  20, cool,  when  he  laid  afide  bufinefs,  yet, 
living  afterwards  upon  the  quick  flock,  he  left  but  a flender 
fubftance  to  his  family.  Our  poet,  however,  did  not  fail  to 
improve  it  to  the  utmoft  : he  had  already  acquired  much  by 
his  publications,  and  he  was  all  attention  to  acquire  more.  In 
1717,  he  publifhed  a collection  of  all  he  had  printed  feparately; 
and  proceeded  to  give  a new  edition  of  Shakelpeare ; which, 
being  publifhed  in  1 721,  difeovered  that  he  had  confulted  his 
fortune  more  than  his  fame  in  that  undertaking.  The  Iliad 
being  finifhed,  he  engaged  upon  the  like  footing  to  undertake 
the  Odyftey.  Mr.  Broome  and  Mr.  Fenton  did  part  of  it,  and 
received  ^col.  of  Mr.  Pope  for  their  labours.  It  was  publifhed 
in  the  fame  manner,  and  on  the  fame  conditions  to  Lintot;  ex- 
cepting that,  inftead  of  1200I.  he  had  but  600I.  for  the  copy, 
This  work  being  finifhed  in  1725,  he  was  afterwards  employed 
with  Swift  and  Arbuthnot  in  printing  fome  volumes  of  Milcel- 
lanics.  About  this  time  he  narrowly  efcaped  lofing  his  life,  as 
he  was  returning  home  in  a friend’s  chariot  ; which,  on  palling 
a bridge,  happened  to  be  overturned,  and  thrown  with  the 
horfes  into  the  river.  The  glades  were  up,  and  he  was  not 
able  to  break  them  : fo  that  he  had  immediately  been  drowned, 
if  the  poftill ion  had  not  broken  them,  and  dragged  him  out 
to  the  bank.  A fragment  of  the  glals,  however,  cut  him  fo 
defperately,  that  he  ever  after  loft  the  ufe  of  two  of  his  fingers. 
In  1727  his  Dunciad  appeared  in  Ireland  ; and  the  year  alter 
in  England,  with  notes  by  Swift,  under  the  name  of  Scrihlerus. 
This  edition  was  prefented  to  the  king  and  queen  by  Sir  Robert 
Y/alpole  ; who,  probably  about  this  time,  offered  to  procure 
Pope  a penfion,  which  however  he  refufed,  as  he  had  formerly 
done  a propofal  of  the  fame  kind  made  him  by  Lord  Plalifax. 
He  greatly  cultivated  the  fpirit  of  independency;  arid .“  Un- 
placed, unpenfioned,  no  man’s  heir  or  (lave,’’  was  frequently 
his  boaft,  He  fomewhere  obferves,  that  the:  life  of  an  author 
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is  a flati  ft"  warfare  : he  has  fhown  himfelf  a complete  general 
in  ibis  «av  of  warring.  He  bore  (he  infults  and  injuries  of  his 
enemies  long  ; hut  at  length,  in  the  Dunciad,  made  an  abfo- 
Intelv  univerlal  daughter  0/  them  : for  eyen  Cibber,  who  was 
afterwards  advanced  to  be  the  hero  of  it,  could  not  forbear 
owning,  that  nothing  was  ever  more  perfect  and  finithed  in  its 
kind  than  this  poem.  In  1 729,  by  the  advice  of  lord  Boling- 
broke,  he  turned  his  pen  to  fubjeCts  of  morality  ; and  accord- 
ingly we  find  him,  with  the  alliftance  of  that  noble  friend,  who 
furnifhed  him  with  the  materials,  at  work  this  year  upon  the 
fifty  on  Man.  The  following  extraCt  of  a letter  to  Swift  dif- 
covers  the  reafon  of  his  lordfiiip’s  advice  : “Bid  him  (fays  Bo- 
lingbroke)  talk  to  you  of  the  Work  he  is  about,  I hope  in  good 
earneft ; it  is  a fine  one,  and  will  be,  in  his  hands,  an  original. 
His  foie  complaint  is,  that  he  finds  it  too  eafy  in  the  execution. 
This  flatters  his  lazinefs  : it  flatters  my  judgment ; who  always 
thought,  that,  univerfal  as  his  talents  are,  this  is  eminently  and 
peculiarly  his,  above  all  the  writers  I know,  living  or  dead  ; I 
do  not  except  Horace.’’  Pope  tells  the-  dean  in  the  next 
letter,  that  “ the  work  lord  Bolingbroke  fpeaks  of  with  fuch 
abundant  partiality,  is  a fyftern  of  ethics,  in  the  Horatian 
way  ” In  purfuing  the  lame  defign,  he  wrote  his  Ethic  Equities ; 
the  fourth  of  which,  upon  Tal'te,  giving  great  offence,  as  he 
■was  fuppofed  to  ridicule  the  duke  of  Chandos  under  the  cha- 
racter of  Timon,  is  faid  to  have  put  him  upon  writing  fat  ires, 
which  he  continued  till  1739.  He  Ventured  to  attack  perfons 
of  the  highelt  rank,  and  let  no  bounds  to  his  fatirical  rage.  A 
genuine  collection  of  his  letters  was  publifhed  in  1737.  In 
1738,  a French  tranflation  of  the  Elfay  on  Man,  by  the  Abbe 
Befnel,  was  printed  at  Paris;  and  Mr.  Croufaz,  a German  pro- 
feffor,  animadverted  upon  this  fyftern  of  ethics,  which  he  re- 
prefented  as  nothing  elfe  hut  a fytlem  of  naturalifm.  Mr. 
Warburton,  afterwards  bifhop  of  Gloucefler,  wrote  a commen- 
tary upon  the,  Elfay  ; in  which  he  defends  it  againtt  Croulaz, 
whofe  objections  he  luppofes  owing  to  the  faultinefs  of  the 
Abbe  RefnelV  tranflation.  The  poem  was  republifhed  in  1 740, 
with  the  commentary.  Our  author  now  added  a fourth  book 
to  the  Dunciad,  which  was  firlt  printed  l'eparately  in  1742: 
but  the  year  after,  the  whole  poem  came  out  together,  as  a 
fpecimen  of  a more  correCt  edition  of  his  works.  He  had  made 
fome  progrefs  in  that  defign,  but  did  not  live  to  complete  it. 
He  had  all  his  life  long  been  fubjeCt  to  the  head-ach  ; and  that 
complaint,  which  he  derived  from  his  mother,  was  now  greally 
increafed  by  a dropfy  in  his  bread,  under  which  he  expired  the 
30th  of  May  1744,  in  the  56th  year  of  his  age.  In  his  will, 
dated  December  12,  1743,  mils  Blount,  a lady  to  whom  he 
■was  always  devoted,  was  made  his  heir  during  her  life  : and, 
among  other  legacies,  he  bequeathed  to  Mr.  Warburton  the 
property  of  all  fuch  of  his  works,  already  printed,  as  he  had 
written  or  fbould  write  commentaries  upon,  and  which  had 
not  otherwife  been  difpofed  of  or  alienated;  with  tins  con- 
dition, that  they  were  publiflied  without  future  alterations.  In 
difeharge  of  this  truft,  that  gentleman  gave  a complete  edition 
of  all  Mr.  Pope’s  works,  1-751,  in  9 vols.  8vo.  A work  en- 
titled An  EJfay  on  the  Writings  and  Genius  of  Pope,  by  Mr. 
Warton,  2 tols.  8vo.  will  be  read  with  pleafure  bv  thole  who 
defire  to  know  more  of  the  perfon,  character,  and  writings  of 
this  excellent  poet.  Lord  Orrery’s  account  of  him  is  very  flat- 
tering: “ If  we  may  judge  of  him  by  his  works  (fays  this  no- 
ble author),  his  chief  aim  was  to  he  efteemed  a man  of  virtue. 
His  letters  are  written  in  that  dyle  ; his  lad  volumes  are  all  of 
the  moral  kind;  he  has  avoided  trifles,  and  conlequentk  has 
efcaped  a rock  which  has  proved  very  injurious  to  .Swill's  re 
putation.  He  has  given  his  imagination  full  I'copr,  and  yet 
bas  preferved  a perpetual  guard  upon  his  condfiCi  The  con - 
dilution  of  his  body  and  mind  might  really  incline  him  to  the 
Labi  s of  caution  and  reterve.  The  treatment  which  he  met 
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jviih  afterwards,  from  an  innumerable  tribe  of  3dverfirif*, 
confirmed  this  habit  ; and  made  him  llower  than  the  dean  in 
pron  luncing  his  judgment  upon  perfons  and  things.  L 1 is 
profe- writings  are  little  lefs  harmonious  than  his  verfe  ; and  his 
voice,  in  common  converfation,  wa-  fo  naturally  mufieal,  that 
I remember  honed  Tom  Southern  ulied  to  call  him  the  Utile, 
nightingale.  His  manners  were  delicate,  ealy,  and  engaging; 
and  he  treated  his  fiiends  with  a politenefs  that  charmed,  and 
a generofity  that  was  much  to  his  honour.  Every  gueft  was 
made  happy  within  his  doors;  pleafure  dwelt  under  hb  roof, 
and  elegance  prefided  at  his  table.’’ 

Yet,  from  Dr.  Johnfon’s  account  of  his  domedic  habits,  we 
have  reafon  to  doubt  the  latter  part  of  this  character.  His 
parfimony  (he  informs  us)  appeared  in  very  petty  matters,  fuch 
as  writing  his  compofitions  on  the  backs  of  letters,  or  in  a nig- 
gardly reception  of  his  friends,  and  a fcantinefs  of  entertain- 
ment— as  the  letting  a fingle  pint  on  the  table  to  two  friends, 
when,  having  himfelf  taken  two  fmall  glades,  he  would  retire, 
faying,  I leave  you  to  your  wine.  Ele  fometimes,  however, 
the  DoCtor  acknowledges,  made  a fplendld  dinner  ; but  this 
happened  feldom.  He  was  very  full  of  his  fortune,  and  fre- 
quently ridiculed  poverty  ; and  he  feems  to  have  been  of  an 
opinion  not  very  uncommon  in  the  world,  that  to  want  money 
is  to  want  every  thing.  He  was  almod  equally  proud  of  his 
connection  with  the  great,  and  often  bonded  that  he  obtained 
their  notice  by  no  meannefs  or  fervility.  This  admiration  of 
the  great  increalVd  in  the  advance  of  life  ; yet  we  mud  acknow- 
ledge that  he  could  derive  but  little  honour  from  the  notice  of 
Cobham,  Burlington,  or  Bolingbroke. 

By  natural  deformity,  or  accidental  didorrfon,  his  vital  func- 
tions were  fo  much  difordered,  lhat  his  life  was  a long  dileafe  ; 
and  from  this  caufe  arofe  many  of  his  peculiarities  and  weak- 
nelles.  He  dood  condantly  in  need  of  female  attendance  , and 
to  avoid  cold,  of  which  he  was  very  fenfible,  he  wore  a lur 
doublet  under  his  lhirt,  See.  The  indulgence  and  accommo- 
dation which  his  ficknefs  required,  had  taught  him  all  the 

unpleafing  and  unfocial  qualities  of  a valetudinary  man 

When  he  wanted  to  deep,  he  nodded  in  company  ; and  once 
dumbered  at  his  own  table  when  the  prince  of  Wales  was  talk- 
ing of  poetry.  He  was  extremely  troublefome  to  fuch  of  his 
friends  as  afked  him  out,  which  many  of  them  frequently  did, 
and  plagued  the  fervants  beyond  defeription.  His  love  of  eat- 
ing is  another  fault  to  which  he  is  faid  to  have  fallen  a facrifice. 
In  all  his  intercourfe  with  mankind  he  had  great  delight  in 
artifice,  arid  endeavoured  to  attain  all  his  purpofes  by  indirect 
and  unfufpeCfed  methods. 

In  familiar  converfation  it  is  faid  he  never  excelled  ; and  he 
was  fo  fretful  and  fo  eafily  difpleafed,  that  he  would  fometimes- 
leave  lord  Oxford’s  filently  without  any  apparent  reafon,  and1 
was  to  be  courted  back  by  more  letters  and  melfages  than  the 
fervants  were  willing  to  carry. 

Dr.  Jolmlon  alfo  gives  a view  of  the  intellectual  character  of 
Pope,  and  draws  a parallel  between  Lryden  and  him.  For  par- 
ticulars, h wever,  we  mult  refer  our  readers  to  JohnJons  Lives 
of  the  Poets. 

ton’s  Dominions,  or  EeeJiftafical  3/ates,  a country  of  Italy,, 
bounded  on  the  north  b\  the  gulph  of  Venice  and  the  Vene- 
tian dominions,  on  the  lomh  by  the  Mediterranean,  on  the 
ealt  by  the  kingdom  of  Naples  and  the  Adriatic,-  and  on  the 
wilt  by  Tulcany  and  ' odena.  It  is  400  miles  long  on  the 
coatt  of  the  Adriat-ic  from  Naples  to  the  Venetian  territory. 
It  is  but  narrow,  however,  Irom  norh  to  louth,  not  being 
more  than  80  miles  broad  from  the  gulph  of  Venice  to  thu 
Tufcan  lea. 

The  foil,  in  general,  of  the  pope’s  dominions  is  very  fertile, 
but  ill  cultivated  ; and  there  are  many  fens  and  marmy  grounds 
which  are  very  prejudicial  to  the  air.  That  the  lands  are  badly 
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cultivated  and  inhabited,  the  sir 'bad,  and  the  inhabitant?  poor, 
idle,  lazy,  and  grofsly  fuperflitious,  is  owing  to  a variety  of 
caufes.  Wiili  relpedi  to  l he' accommodations  of  life,  this  coun- 
tr,  is  but  in  a very  indifferent  condition;  for,  not  with  handing 
the  fertility  of  its  foil,  its  advantageous  filualion  for  traffic,  the 
large  turns  (pent  in  it  bv  travellers,  or  remitted  to  it  from 
foreign  countries,  'and  its  having-,  tor  its  ruler,  the  fuceeffor  of 
St.  Peter,  the  prince  of ‘the  apottles,  and  the  vicar  of  Jefus 
■Chrift;  yet  it  is  poor,  and  thin  of  inhabitants,  ill  cultivated, 
and  without  trade  and  manufactures.  This  is  partly  owing  to 
the  gieat  number  of  holidays,  of  It urdy  beggars  called  pilgrims, 
a:,d  of  hofpitals  and  convents,  with  the  amazing  but  perhap  ♦ 
nlelefs  wealth  of  churches  and  convents,  and  the  inquifition  « 
but  the  chief  caufe  is  the  l'everity  of  the  government,  and  the 
.gdevovis  exactions  and  hard  (hips  to  which  the  fubjeCts  arc  ex- 
]>ofed.  The  legates,  though  mottly  clergymen,  whole  thoughts 
ihortld  be  chiefly  employed  about  laying  up  treafures  in  heaven, 
and  who  ought  to  let  an  example  to  the  laity  of  difinterefted- 
nefs  and  a contempt  of  this  world,  too  often,  it  is  (aid,  fcruple 
no  kind  of  rapacioufnefs  : even  the  holy  father  himfeif,  and  the 
cardinals,  frequently  make  the  enriching  of  their  nephews  and 
other  relations,  and  the  aggrandizing  their  families,  too  much 
the  bufinefs  of  their  lives.  The  extenfive  claims  and  great  pre- 
tentions of  the  pope,  are  well  known,  and  by  a large  part  of 
•Chriftendom  are  now  treated  with  contempt  and  mockery. 
The  Reformation  gave  a great  blow  to  this  fpiritual  power; 
and  the  French  revolution  has  leffened  it  (till  more.  Idis  tem- 
poral dominions,  however,  ltilt  continue  much  the1  fame  ; 
though  hew  long  this  may  be  the  cafe,  confitlering  how  much 
he  hath  loft,  and  is  daily  lofing,  of  his  ghoftly  empire,  and  the 
veneration  in  which  he  was  formerly  held,  it  is  difficult  to  fay. 
See  Pope.  The  Campania  of  Rome  is  under  the  pope’s  imme- 
diate government;  but  the  other  provinces  are  governed  by  le- 
gates and  vice-legates,  and  there  is  a commander  in  chief  of 
the  pope’s  forces  in  every  province.  The  pope  is  chofen  by  the 
cardinals  in  the  conclave  : fee  this  particularly  deferibed  under 
Pope.  The  pope  holds  a confifthry  of  cardinals  on  ecclefiafti- 
cal  affairs  ; but  the  cardinals  do  not  meddle  with  his  civil  go- 
vernment. The  pope’s  chief  minifter  is  the  cardinal-patron, 
(dually  his  nephew,  yvho  amaffes  an  immenfe  eftate  if  the  reign 
be  of  any  long  duration.  The  cardinal  that  is  chofen  pope 
muft  generally  be  an  Italian,  and  at  leall:  55  years  of  age. 
The  fpiritual  power  of  the  pope,  though  far  fhort  of  what  it 
•was  before  the  Reformation,  is  Hill  conftderable.  It  is  com- 
puted that  the  monks  and  regular  clergy,  who  are  abfolutely  at 
his  devotion,  do  not  amount  to  lefs  than  2,000,000  of  people, 
dif'perfed  through  all  the  Roman  Catholic  countries,  to  afiert 
his  fupremacy  over  princes,  and  promote  the  intereft  of  the 
church.  The  revenues  of  thefe  monks  do  not  fall  fhort  of 
20,000, cool,  fterling,  befkles  the  cafual  profits  arifing  from 
offerings,  and  the  people’s  bounty  to  the  church,  who  are 
taught  that  their  falvation  depends  on  this  kind  of  bene- 
volence. 

The  pope’s  revenues,  as  a temporal  prince,  may  amount  to 
about  i,rco,oool.  fterling  per  annum,  arifing  chiefly  from  the 
monopoly  of  corn,  the  duties  on  wine  and  other  provifions. 
Over  and  above  tbefe,  vaft  firms  are  continually  flowing  into 
the  papal  treafury  from  all  the  Roman  Catholic  countries,  for 
tlifpen Cations,  indulgences,  canonizations,  annates,  the  pallia, 
and  inveftitures  of  archbifhops,  bifhops,  &c. 

The  pope  has  a conftderable  body  of  regular  forces,  well 
clothed  and  paid ; but  his  fleet  confifts  only  of  a few  galleys. 
TIis  life-guards  are  40  Switzers,  73  cuitaiiiers,  and  as  many 
light  horle.  Since  the  beginning  of  this  war,  we  are  fold,  he 
has  like  wife  had  a guard  of  Englifh  horfe. 

POPERY,  in  eccleftaflical  hiltory,  comprehends  the  religious 
doctrines  and  pradtices  adopted  and  maintained  by  the  church 


of  Rome.  The  following  fummary,  ektradled  chiefly  from  the 
decrees  of  the  council  of  Trent,  continued  under  Paul  111.  Ju- 
lius 111.  and  Pius  IV.  from  the  year  1545  to  1 363 , by  luccdlive 
lellions,  and  the  creed  of  Pope  Pius  IV.  fubjorned  to  it,  and 
bearing  date  November  1564,  may  not  be  .unacceptable  to  the 
reader.  One  of  the  fundamental  tenets,  ftrenuoufly  maintained 
by  popifh  writers,  is  the  infallibility  of  the  church  of  Rome; 
diough  they  are  not  agreed  whether  this  privilege  belongs  to 
the  pope  or  a general  council,  or  to  both  united ; but  they 
pretend  that  an  infallible  living  judge  is  abfolutely  neceffary  to 
determine  controverfies,  and  to  fecure  peace  in  the  Chriflian 
church.  However,  Proteftants  allege,  that  the  claim  of  infalli- 
bility in  any  church  is  not  juftified  by  the  authority  of  Scrip- 
ture ; much  lefs  does  it  pertain  to  the  church  of  Rome;  and  that 
it  is  inconfiftent  with  the  nature  of  religion,  and  the  perfonai 
obligations  of  its  profeft’ors  ; and  that  it  has  proved  ineffectual 
to  the  end  for  which  it  is  l'upppfed^to  be  granted,  fince  popes 
and  councils  have  difagreed  in  matters  of  importance,  and  they 
have  been  incapable,  with  the  advantage  of  this  pretended  infalli- 
bility, of  maintaining  union  and  peace. 

Another  effential  article  of  the  popifh  creed  is  the  fupremacy 
of  the  pope,  or  his  fovereign  power  over  the  univerfal  church. 
SeeTofit-  Further,  the  doctrine  of  the  feven  facraments  is  a 
peculiar  and  dillinguifhing  dodtrine  of.  the  church  of  Rome: 
thefe  are  baptilm,  confirmation,  the  euebarilt,  penance,  extreme 
-undlion,  orders,  and  matrimony. 

The  council  of  Trent  (left’.  7.  can.  r.)  pronounces  an  anathema 
on  thole  who  /ay,  that  the  facraments  are  more  or  fewer  than 
feven,  or  that  any  one  of  the  above  number  is  not  truly  and 
properly  a facrament.  And  yet  it  does  net  appear  that  they 
amounted  to  this  number  before  the  12th  century,  when  Hugo 
de  St.  Vidtore  and  Peter  Lombard,  about  the  year  1 144,  taught 
that  there  were  feven  facraments.  The  council  of  Florence, 
held  in  1438,  was  the  firft  council  that  determined  this  number. 
Thefe  facraments  confer  grace,  according  to  the  decree  of  the 
council  of  Trent  (fef.  7.  can.  8.)  ex  op  ere  operato,  by  the  mere 
adminiftration  of  them  : three  of  them,  viz.  baptifm,  confirma- 
tion, and  orders,  are  laid  (can.  9.)  to  imprels  an  indelible  cha- 
radler,  fo  that  they  cannot  be  repeated  without  facrilege ; and 
the  efticacy  of  every  facrament  depends  on  the  intention  of  the 
prieft  by  whom  it  is  adminiftered  (can.  1 1.).  Pope  Pius  exprefsly 
enjoins,  that  all  thefe  facraments  lhould  be  adminiftered  accord- 
ing to  the  received  and  approved  rites  of  the  Catholic  church. 
With  regard  to  the  eucharilt  in  particular,  we  may  here  obferve, 
that  the  church  of  Rome  holds  the  dodtrine  of  tranfubftantiation ; 
the  necelEty  of  paying  divine  worfhip  to  Chrift  under  the  form 
of  the  conlecrated  bread,  or  holl,;  the  propitiatory  facrifiee  of 
the  mafs,  according  to  their  ideas  o'f  which  Chrift  is  truly  and 
properly  offered  as  a facrifiee  as  often  as  the-prieft  fays  mafs  ; 
it  pradtifes  likewife  folitary  mafs,  in  which  the  prieft  alone,  who 
conlecrates,  communicates,  and  allows  communion  only  in  one 
kind,  viz.  the  bread,  to  the  laity.  Seff.  14. 

The  dodtrine  of  merits  is  another  diftinguifhing  tenet  of 
popery;  with  regard  to  which  the  council  of  Trent  has  exprefsly 
decreed  (fell'.  t>.  can.  32.)  that  the  good  works  of  juftified  per- 
fons  are  truly  meritorious;  deferving  not  only  an  increafe  of 
grace,  but  eternal  life,  and  an  increafe  of  glory ; and  it  has 
anathematized  all  who  deny  this  dodtrine.  Of  this  fame  kind 
is  the  dodtrine  of  iatisfadtions  ; which  l'uppofes  that  penitents 
may  truly  latisfy,  by  the  afflidtions  they  endure  under  the  dif- 
penfations  of  Providence,  or  by  voluntary  penances  to  which  they 
lubmit,  for  the  temporal  penalties  of  fin,  to  which  they  are  lub- 
jedt,  even  after  the  remifiion  of  their  eternal  punifhment.  Self. 
6.  can.  30.  and  fell.  J4.  can.  8.  and  9.  In  this  connedtion  we 
may  mention  the  popifh  diflindtion  of  venial  and  mortal  fins: 
the  greateft  evils  arifing  from  the  former  are  the  temporary 
pains  of  purgatory  ; but  no  man,  it  is  laid,  can  obtain  the  pardon 
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ihe  latter  without  eonfefiing  to  a prieft,  and  performing  the 
penances  which  be  impofes.^ 

The  council  of  Trent  pcu.  7.;.  ran-  *•>  has  exprefidy  decreed, 
that  everv  one  is  accurfed  who  thall  affirm  that  penance  is  not 
truly  and  properly  a facrament,  inftituted  by  Chrift  in  the  uni- 
rtrfal  church,  for  reconciling  thofc  ChrilVians  to  the  divine 
ma jefty  who  have  fallen  into  tin  after  baptifm  : and  this  fucra- 
me'nt,  it  is  declared,  conlltls  of  two  parts,  the  matter  and  the 
form  ; the  matter  is  the  k6t  of  the  penitent,  including  contrition, 
confeffion,  and  fatisfaedion  ; the  form  of  it  is' the  a£t  of  abfolu- 
tion  on  the  part  of  the  prieft.  Accordingly  it  is  enjoined,  that 
it  is  the  duty  of  every  man,  who  hath  fallen  after  baptifm,  to 
confcft  his  fins  once  a year,  at  leaft,  to  a prieft  : that  this  con- 
feffion is  to  be  fecret ; for  public  confeffioais  neither  commanded 
nor  expedient  r and  that  it  mull  be  exatt  and  particular,  includ- 
ing every  kind  and  a<ft  of  fin,  with  all  the  eircumftances  attend- 
ing it.  When  the  penitent  has  fo  done,  the  prieft  pronounces 
an  abfolution  ; which  is  not  conditional  or  declarative  only,  but 
abfolute  and  judicial.  This  fecret,  or  auricular  confeffion,  was 
firft  decreed  and  eftabliftied  in  the  fourth  council  of  Lateran, 
under  Innocent  III.  in  1215,  (cap.  21.)  And  the  decree  of 
this  council  was  afterwards  confirmed  and  enlarged  in  the 
council  of  Florence,  and  in  that  of  Trent  ; which  ordains,  that 
confeffion  was  inftituted  by  Chrift,  that  by  the  law  of  God  it  is 
fleet  flary  to  falvation,  and  that  it  has.  been  always  praftifed  in 
the  Chriftian  church.  As  for  the  penances  impoled  on  the 
penitent  by  way  of  fatisfa&ion,  they  have  been  commonly  the 
repetition  of  certain  forms  of  devotion,  as  pater-nofters,  or  ave- 
rt! arias,  the  payment  of  tlipulated  fums,  pilgrimages,  fafts,  or 
various  fpecies  of  corporal  difeipline.  But  the  mull  formidable 
penance,  in  the  eftimation  of  many  who  have  belonged  to  the 
Romifh  communion,  has  been  the  temporary  pains  of  purgatory. 
But  under  all  the  penalties  which  are  inflided  or  threatened  in 
the  Romifh  church,  it  has  provided  relief  by  its  indulgences, 
and  by  its  prayers  or  malTes  for  the  dead,  performed  profeffedly 
for  relieving  and  relcuing  the  fouls  that  are  detained  in  pur- 
gatory. 

Another  article  that  has  been  long  authoritatively  enjoined 
and  obferved  in  the  church  of  Rome,  is  the  celibacy  of  her  clergy. 
This  was  firft  enjoined  at  Rome  by  Gregory  VII.  about  the 
ye$r  1074,  and  eftabliftied  in  England  by  Anfelm  archbiftiop  of 
Canterbury  about  the  year  1175  ; though  his  predeceflor  Lan- 
franc  had  impofed  it  upon  the  prebendaries  and  clergy  that 
lived  in  towns.  And  though  the  council  of  Trent  was  re- 
peatedly petitioned  by  feveral  princes  and  Rates  to  abolilh  this 
reftraint,  the  obligation  of  celibacy  was  rather  eftabliftied  than 
relaxed  by  this  council;  for  they  decreed,  that  marriage  eon- 
tra£ted  after  a vow  of  continence,  is  neither  lawful  nor  valid  ; 
and  thus  deprived  the  church  of  the  poffibility  of  ever  reftoririg 
marriage  to  the  clergy.  For,  if  marriage,  after  a vow,  be  in 
itfelf  unlawful,  the  greateft  authority  upon  earth  cannot  dif- 
penfe  with  it,  nor  permit  marriage  to  (he  clergy,  who  have 
already  vowed  continence. 

To  the  dodrines  and  practices  above  recited  may  be  further 
added  the  wotfliip  of  images,  of  which  Proteftants  accufe  the 
Papifts.  But  to  this  accufation  the  Papift  replies,  that  he  keeps 
images  by  him  to  preferve  in  his  mind  the  memory  of  the 
perlbns  reprefented  by  them  ; as  people  are  wont  to  preferve 
the  memory  of  their  dccealed  friends  by  keeping  their  pictures. 
He  is  taught  (he  lays)  to  ufe  them  fo  as  to  call  his  eyes  upon 
the  pictures  or  images,  and  thence  to  raife  his  heart  to  the 
things  reprefented,  and  there  to  employ  it  in  meditation,  love, 
and  thaukfgiving,  dclire  of  imitation,  &c.  as  the  objed  re- 
quires. 

Thefe  pidures  or  images  have  this  advantage,  that  they 
>nform  the  mind  by  one  glance  of  what  ill  reading  might  re- 
quire a whole  chapter  ; there  being  no  other  difference  between 
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them,  than  that  reading  reprefen ts  lei furcly  and  by  degrees  ; 
and  a pidlure,  all  at  once.  Hence  he  finds  a convenience  in 
faying  his , prayers  with  fume  devout/pidmes  before  him,  he 
being  no  fooner  difiradted,  but  the  tight  of  thefe  recalls  his 
wandering  thoughts  to  the  right  objed ; and  as  certainly  brings 
fometbing  good  into  his  mind,  as  an  immodeft  pidlure  dffturbs 
his  heart  with  filthy  thoughts.  And  becaule  he  is  fenfibfe  that 
thefe  holy  pictures  and  images  reprefent  and  bring  to  his  mind 
fuch  objedts  as  in  his  heart  he  loves,  honours,  and  venerates  ; he 
cannot  but  upon  that  account  love,  honour,  and  relped  the 
images  themfelves. 

The  council  of  Trent  likewife  decreed,  that  all  biftiops  and 
patlocs  who  have  the  cure  of  fouls,  do  diligently  inftrud  their 
llocks,  that  it  is  good  and  profitable  to  defiri  the  inter'  ,'fiion  of 
faults  reigning  -with  Cbri/l  in  heaven.  And  this  decree  the  Pa- 
pifts endeavour  to  defend  by  the  following  obfervations.  They 
confefs  that  we  have  but  one  Mediator  of  redemption  ; but  affirm 
that  it  is  acceptable  to  God  that  we  fttould  have  many  mediators 
of  interceffion.  Motes  (fay  they)  was  fuch  a mediator  for  the 
Ifraelites;  Job  for  his  three  friends  ; Stephen  for  his  perfecu- 
tors.  The  Romans  were  thus  detired  by  St.  Paul  to  be  his 
mediators ; fo  were  the  Corinthians,  fo  the  Ephefians,  Ep.  ad 
Rom.  Cor.  Egh.  ; fo  almoft  every  tick  man  defires  the  congre- 
gation to  be  his  mediators,  by  remembering  him  in  their  prayers. 
And  fo  the  Papift  defires  the  defied  in  heaven  to  be  his  media- 
tors ; that  is,  that  they  would  pray  to  God  for  him.  But  be- 
tween thefe  living  and  dead  mediators  there  is  no  fimilarity  : 
the  living  mediator  is  prefent,  and  certainly  hears  the  requeft 
of  thofe  who  defire  him  to  intercede  for  them  ; the  dead  media- 
tor is  as  certainly  abfent,  and  cannot  poftibly  hear  the  requells 
of  all  thofe  who  at  the  fame  inftant  may  be  begging  him  to 
intercede  for  them/uniefs  he  be  p oft e fled  of  the  divine  attribute 
of  omniprefence  ; and  he  who  gives  that  attribute  to  any  crea- 
ture is  unqueftionabl'y  guilty  of  idolatry.  And  as  this  decree  is 
contrary  to  one  of  the  firft  principles  of  natural  religion,  fo 
does  it  receive  no  countenance  from  Scripture,  or  any  Chriftian 
writer  of  the  three  firft  centuries.  Other  pradices  peculiar  to 
the  Papifts  are  the  religious  honour  and  refpedt  that  they  pay  to 
facred  reticles  ; by  which  they  underhand  not  only  the  bodies 
and  parts  of  the  bodies  of  the  faints,  but  any  of  thofe  things  that 
appertained  to  them,  and  which  they  touched ; and  the  cele- 
bration of  divine  fervice  in  an  unknown  tongue  : to  which  pur- 
pofe  the  council  of  Trent  hath  denounced  an  anathema  on  any 
one  who  thall  lay  that  mafs  ought  to  be  celebrated  only  in  the 
vulgar  tongue ; tetfi.  25.  and  fetfi  22.  can.  9.  Though  the  coun- 
cil of  Lateran  under  Innocent  III.  in  1215  (can.  9.)  had  ex- 
prefsly  decreed,  that  becaule  in  many  parts  within  the  fame 
city  and  diocefe  there  are  many  people  of  different  manners  and 
rites  mixed  together,  but  of  one  faith,  the  biftiops  of  fuch  cities 
or  diocefes  thould  provide  fit  men  for  celebrating  divine  offices, 
according  to  the  diverfity  of  tongues  and  rites,  and  for  admi- 
niftering  the  facraments. 

We  thall  only  add,  that  the  church  of  Rome  maintains,  that 
unwritten  traditions  ought  lobe  added  to  the  holy  Scriptures,  in 
order  to  fupply  their  defeeft,  and  to  be  regarded  as  of  equal 
authority;  that  the  books  of  the  Apocrypha  are  canonical  lerip- 
ture  ; that  the  vulgate  edition  of  the  Bible  is  to  be  deemed  au- 
thentic ; and  that  the  Scriptures  are  to  be  received  and  inter- 
preted according  to  that  lenfe  which  the  holy  mother  church, 
to  whom  it  belongs  to  judge  of  the  true  fettle,  hath  held,  and 
doth  hold,  and  according  to  the  unanimous  conlcnt  of  the 
fathers. 

Such  are  the  principal  and  diftinguiflting  dodrines  of  Popery, 
molt  of  which  have  received  the  (auction  of  the  council  ot  Trent, 
and  that  of  the  creed  of  pope  Pius  IV.  which  is  received,  pro- 
felled,  and  Ivvorn  to  by  every  one  who  enters  into  holy  orders  in 
the  church  ot  Rome  ; and  at  the  clul'e  of  this  creed  we  are  told 

■8 


POP 


POP 


[ 4! 

that  the  faith  contained  in  it  is  to  ahfoluteTy  and  imfifpenfably 
neeeffary,  that  no  tnan  can  be  laved  without  it. 

Many  of  the  dudlrines  of  Popery  were  relaxed,  and  very 
favourably  interpreted  by  M.  de  Meaux,  hilltop  of  Condom,  in 
his  Exposition  of  the  DotSfrine  of  the  Catholic  Church,  firll 
printed  in  the  year  1671  : but  this  edition,  which  was  charged 
with  perverting,  in  endeavouring  to  palliate,  the  dodtrine  of  the 
church,  was  cenfurcd  by  the  doctors  of  the  Sorbonne.  and  ac- 
tually fupprefted  ; nor  does  it  appear  that  they  ever  tefliiied 
their  approbation  in  the  ufual  form  of  fubfequent  and  altered 
editions,  ft  has,  however,  been  lately  publilhed  in  this  country 
by  a clergyman  of  the  Romifh  church,  whofe  integrity,  piety 
and  benevolence  would  do  honour  to  any  communion. 

POP  FI. AM  (Sir  John),  lord  chief  juftice  of  the  com- 
mon picas  in  the  reign  of  queen  Elizabeth,  was  the  eldeft  fon 
of  Edward  Popham,  efq.  of  Hmrtvvorth  in  Someifetfhire,  and 
born  in  the  year  1531.  He  was  fome  time  a ftudent  of  Baiiol 
college  in  Oxford  ; “ being  then  (fays  Ant.  Wood)  given  at 
leiiure  hours  to  many  fports  and  exercifes.’’  After  quitting 
the  univerfity,  he  fixed  in  the  Middle  Temple  ; where,  during 
his  novitiate,  he  is  faid  to  have  indulged  in  that  kind  of  difli- 
pation  to  which  youth  and  a vigorous  conftitution  more  natu- 
rally incline  than  to  the  ftudy  of  voluminous  reports  : but,  fa- 
tiaced  at  length  with  what  are  called  the  pleafvres  of  the  town, 
he  applied  feduloufly  to  the  ftudy  of  his  profeiuon,  was  called  to 
the  bar,  and  in  1568  became  fummer  or  autumn  reader.  He 
was  foon  after  made  ferjeant  at  law,  and  foliditor-gencral  in 
J579.  In  1581  he  was  appointed  attorney-general,  and  trea- 
furer  of  the  Middle  Temple.  In  1392  he  was  made  lord 
chief  ji  'dice  of  the  king’s  bench,  and  the  fame  year  received  the 
honour  of  knighthood.  In  the  year  1601  his  lord  (hip  was 
one  of  the  counfcl  detained  by  the  unfortunate  earl  of  Eflex 
when  he  formed  the  ridiculous  projedl  of  defending  himfelf  in 
his  houfe  : and,  on  the  earl’s  trial,  he  gave  evidence  againft 
him  relative  to  their  detention.  He  died  in  the  year  1607, 
aged  76;  ana  was  buried  in  the  fouth  aide  of  the  church  at 
Wellington  in  .Someifetfhire,  where  he  generally  refided  as 
often  as  it  was  in  his  power  to  retire.  He  was  thought  fome- 
xvhat  fevere  in  the  execution  of  the  law  againft  capital  offenders: 
but  his  fe verity  had  the  happy  effedl  of  reducing  the  number 
of  highway  robbers.  He  wrote,  1.  Reports  and  cafes  adjudged 
in  the  time  of  queen  Elizabeth.  2.  Refolutions  and  judge- 
ments upon  cafes  and  matters  agitated  in  all  the  courts  at  Wetl- 
minfter  in  the  latter  er.d  of  queen  Elizabeth’s  reign. 

POPLAR,  in  botany.  .See  Populxjs'. 

POPLITeEUS,  in  anatomy,  a {mall  mufcle. obliquely  pyra- 
midal, fituated  under  the  ham.  See  Anatomy,  Table  of  the 

M rifles . 

POPPY,  in  botany.  See  Opium  and  Papaver. 

POPULAR,  fomething  that  relates  to  the  common  people. 

POPULATION,  means  the  ftate  of  a country  with  refpedt 
to  the  number  of  people.  See  Bills  of  Mortality. and  Poli- 
tical Arithmetic.  The  qutftion  concerning  the  number  of 
men  exifling  upon  earth,  has  been  varioufty  determined  by  dif- 
ferent writers.  Riccioli  ftates  the  population  of  the  globe  at 
1000  millions,  Voffms  at  300  ; the  Journalifts  of  Trevoux  at 
7 o;  and  the  editor  (Xavier  de  Ftller)  of  the  fmall  Geogra- 
phical Dictionary  of  Vofgien,  reprinted  at  Paris  in  1778,  at 
370  millions.  This  laft  eftimate  is  perhaps  too  low,  although 
the  writer  profeffes  to  have  taken  confiderable  pains,  to  afeertain 
the  points  with  as  much  accuracy  as  the  nature  of  the  fubjedt 
will  admit.  It  may,  perhaps,  not  be  deemed  unworthy  the 
attention  of  the  curious  fpeculatift  to  obterv-e,  that,  .affuming 
the  more  probable  llatement  of  the  learned  J'efuits  of  Trevoux,^ 
and  that  ti  e world  has  cxiftcd  about  6006  years  in  its  prefent 
ftate  of  population,  then  the  whole  number  of  perfons  who 
have  ever  cxiftcd  upon  earth  fin ce  the  days  of  Adam  amounts 
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only  to  about  one  hundred  and  thirty  tho.ufand  millions;  fie- 
canL  720  000,000  x 182  (the  number  of  generations  in  6oo5 
years)  = 151,0  (.o,ooc.oo  . £_.  m mis  Object  the  ant  Hors 

above  mentioned,  as  like  wife  Beaufobre’s  Elude  de  la  Polithiu-. 
V ith  regard  to  the 'population  of  England,  the  reader  may 
confult,  together  with  our  article  Politic \t-Arithfaitie, 
An  Inquiry  into  the  prefent  State  of  Population,  &c.  by 

. Wales,  b.  R.  S.  and  Mr.  H >w!ett’s  Examination  of 
Dr.  Price’s.  Effay,  on  the  fame  fubje.it. 

POPULUS,  the  Poplar  : A genus  of  the  octandria  or- 
der, belonging  to  the  dicecia  ciafs  of  plants  ; and  in  the  natu- 
ral method  ranking  under  the  50th  order,  Amentace.r.  Ti  e 
calyx  of  the  amentum  is  a iacerated,  oblong,  and  fquamous 
leaf ; the  corolla  is  turbinated,  oblique,  and  entire.  The  female 
has  the  calyx  of  the  amentum  and  corolla  the  fame  as  in  the 
male  ; the  itigma  is  quadrifid  ; the  capfuls  bilocular,  with  many 
pappous  feeds.  The  poplar,  one  of  the  mod  beautiful  of  the 
aquatic  trees,  has  frequently  been  introduced  into  the  poetical 
deferiptions  of  the  ancients  ; as  by  Virgil,  E l.  vii.  66.  ix.  41. 
Georg,  ii.  66.  iv.  5 1 r.  AEn.  viii.  ,31.  276.  by  Ovid,  Amom . 
Pond.  27.  by  Horace,  Carm.  ii.  3.  and  by  Catullus,  Nuft. 
Pil.  ct  The/.  290,  &rc.  &c. 

The  fpecies  are,  I.  The  alba , or  abele-tree,  grows  naturally 
in  the  temperate  parts  of  Europe.  Its  leaves  are  large,  and  di- 
vided into  three,  four,  or  five  lobes,  indented  on  their  edges, 
of  a very  dark  colour  on  their  upper  lide,  but  very  white  and 
downy  on  the  under  tide  ; Handing  upon  footftalks  an  inch, 
long.  The  young  branches  have  a purple  bark,  and  are  co- 
vered with  a white  down  ; but  the  bark  of  the  ftem  and  older 
branches  is  grey.  In  the  beginning  of  April  the  male  flowers 
or  catkins  appear,  which  are  cylindrical,  and  about  three  inches 
long.  About  a week  after  come  out  the  female  flowers  or  cat- 
kins, which  have  no  ftamina  like  thofe  of  the  male.  Soon  after 
thefe  come  out  the  male  catkins  fall  off ; and  in  five  or  fix 
weeks  after  the  female  flowers  will  have  ripe  feeds  inclofed  in 
a hairy  covering.  The  catkins  will  then  drop,  and  the  feeds 
be  wafted  by  the  winds  to  a great  diftance.  2.  The  major , or 
white  poplar,  has  its  leaves  rounder  than  the  firft,  and  not  much 
above  half  their  fize  : they  are  indented  on  their  edges,  and  are 
downy  on  their  under  fide,  but  not  fo  white  as  thofe  of  the 
former,  nor  are  their  upper,  furfaces  of  fueh  a deep  green  co- 
lour. 3.  The  t.igra,  or  black  poplar,  has  oval  heart-(hapec> 
leaves,  (lightly  crenated  on  their  edges  ; they  are  fmooth  on 
both  fides,  and  of  a light  green  colour.  4.  The  tremula , or 
afpen-tree,  has  roundilh,  angularly  indented  leaves  : they  are. 
fmooth  on  both  fides,  and  Hand  on  long  footftalks,  and  fo  arer 
lhaken  by  the  lead,  wind;  from  whence  it  has  the  title  of  the 
trembling  poplar,  or  afpen-tree.  5.  The  balfamifera,  or  Carolina 
poplar,  is  a native  of  Carolina,  where  it  becomes  a large  tree. 
The  (boots  of  this  fort  grow  very  ftrong  in  Britain,  and  are 
generally  angular;  with  alight  green  bark  like  the  willow. 
The  leaves  on  young  trees,  and  alfo  thofe  on  the  lo  wer  (hoots, 
are  very  large,  almoft  heart- fhaped,  and  crenated  ; but  thofe- 
upon  the  older  trees  are  fmaller : as  the  trees  advance,  their 
bark  becomes  lighter,  approaching  toagrayifh  colour.  6.  The 
tacamahaca , grows  naturally  in  Canada  and  other  parts  of  North 
America.  This  is  a tree  of  a middling  growth,  fending  out  on 
every  fide  many  fliort  thick  (hoots,  which  are  covered  with  a 
lighc  biown  bark,  garnifhtd  with  leaves  differing  from  one  an- 
other in  fliape  and  fize  ; moll  of  them  are  almoft  heart-fhaped  ; 
hut  fome  are  oval,  and  others  nearly  fpeai-lhaped  ; they  are 
whitifh  on  their  under  fide,  but  green  on  their  upper. 

Thefe  trees  may  he  propagated  either  by  layers  or  cuttings, 
as  alfo  from  the  fuckers  which  the  white  poplars  fend  up  from 
their  roots  in  great  plenty.  The  heft  time  for  tranfplanting 
thefe  fuckers  is  in  October,  when  their  leaves  begin  to  decay. 
Thefe  may  be  placed,  in  a nurfery  for  two  or  three  ynaw,  to 
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pet  (Length  before  they  are  planted  out  where  they  are  de- 
fied to  remain  ; but  if  they  are  propagated  from  cuttings, 
it  is  better  to  defer  the  doing  of  that  until  February,  at  which 
time  truncheons  of  two  or  three  feet  long  Ihould  be  thruft 
about  a foot  and  a half  into  the  ground.  Thefe  will  readily 
take  root ; and  if  the  foil  in  which  they  are  planted  be  moift, 
they  will  arrive  at  a confiderable  bulk  in  a few  years.  The  black 
poplar  is  lefs  apt  to  take  root  from  large  truncheons  ; therefore 
it  is  a better  method  to  plant  cuttings  of  it  about  a foot  and 
a half  in  length,  thrufting  them  a foot  deep  in  the  ground.  This 
fort  will  grow  almoft  on  any  foil,  but  will  thrive  beft  in  moift 
places.  The  Carolina  poplar  may  alfo  be  propagated  by  cut- 
tings or  layers  ; but  the  halt  is  the  method  generally  pra&ifed, 
and  the  plants  raifed  by  it  are  lefs  moift  than  others.  Tl  he  (hoots 
of  this  tree,  while  young,  are  frequently-  killed  down  to  a con- 
fiderable length  by  the  froft  in  winter;  but  as  the  trees  grow 
older,  their  (hoots  are  not  fo  vigorous,  and  become  more  ligne- 
ous, fo  are  not  liable  to  the  fame  difafter.  But  the  trees  fhould 
be  planted  in  a Iheltered  iituation  : for,  as  their  leaves  are  very 
large,  the  wind  has  great  power  over  them ; and  the  branches 
being  tender,  they  are  frequently  broken  or  fplit  by  the  winds 
in  fummer,  when  they  are  much  expofed.  The  tacamahaca 
fends  up  a great  number  of  fuckers  from  its  roots,  by  which  it 
multiplies  in  plenty  ; and  every  cutting  which  is  planted  will 
take  root. 

The  wood  of  thefe  trees,  efpecially  of  the  abele,  is  good 
for  laying  floors,  where  it  will  lalt  for  many  years,  and,  on  ac- 
count of  its  extreme  whitenefs,  is  by  many  preferred  to  oak  ; 
yet,  on  account  of  its  foft  contexture,  being  very  fubjetl  to 
take  the  impreflion  of  nails,  &c.  it  is  lefs  proper  on  this  account 
than  the  harder  woods.  The  abele  likevvife  deferves  particu- 
lar notice,  on  account  of  the  virtue  of  its  bark  in  curing  in- 
termitting fevers,  as  dated  by  the  Reverend  Mr.  Stone,  in  Phil. 
Tranf.  vol.  liii.  p.  195.  This  bark  will  alfo  tan  leather. 

The  inner  bark  of  the  black  poplar  is  ufed  by  the  inhabit- 
ants of  Kamtfchatka  as  a material  for  bread  ; and  paper  has 
fometimes  been  made  of  the  cottony  down  of  the  feeds.  The 
roots  have  been  obferved  to  diffolve  into  a kind  of  gelatinous 
fubllance,  and  to  be  coated  over  with  a tubular  crullaceous 
Ipar,  called  by  naturalifts  Osteocolla,  formerly  imagined  to 
have  forne  virtue  in  producing  the  callus  of  a fractured  bone. 
The  buds  of  the  flxth  fpecies  are  covered  with  a glutinous  re- 
fin, which  fmells  very  ftrong,  and  is  the  gum  tacamahaca  of 
the  (hops.  The  belt,  called,  from  its  being  colledted  id  a kind 
of  gourd-lhells,  tacamahaca  in Jhells,  is  fomewhat  undtuous  and 
foftilh,  of  a pale  yellowilh  or  greenilh  colour,  an  aromatic  talie, 
and  a fragrant  delightful  lmell,  approaching  to  that  of  laven- 
der or  ambergrife.  This  fort  is  very  rare  ; that  commonly 
found  in  the  (hops  is  in  femitranfparent  globes  or  grains,  of  a 
whitilh,  yellowilh,  brownilh,  or  greenilh  colour,  of  a lefs 
grateful  fmell  than  the  foregoing.  This  refin  is  faid  to  be  em- 
ployed externally  by  the  Indians  for  difeufling  and  maturating 
tumours,  and  abating  pains  in  the  limbs.  It  is  an  ingredient 
in  fome  anodyne,  hylleric,  cephalic,  and  ftomachic  plalters ; 
but  the  fragrance  0/  the  finer  fort  fufficiently  points  out  its 
utility  in  other  refpefts. 

M.  Fougeroux  de  Bondaroy,  from  a fet  of  experiments  on 
the  fubjeft,  gives  an  account  of  the  ufes  of  the  feveral  kinds 
of  poplar,  the  fubllance  of  which  is  as  follows  : He  finds  that 
the  wood  of  the  black  poplar  is  good  and  ufeful  for  many  pur- 
pofes  ; that  the  Lombardy  poplar,  populus  fajligata , is  of  very 
little  value  ; that  the  Virginia  poplar,  populus  Virginiana,  affords 
a wood  of  excellent  quality,  that  may  be  applied  to  many  ufes. 
The  Carolina  poplar, populus  Carolinenfts — hettrophylla , (Lin.) 
is  a very  quick  grower  ; beautiful  when  found,  but  liable  to 
be  hurt  by  cold.  Its  wood  appeared  to  M.  de  Bondaroy  to  be 
of  little  value ; but  M.  MalelherbeS)  who  cut  down  a large  tree 
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of  this  fort,  was  allured  by  his  carpenter  that  the  wood  was 
very  good. — That  the  tacamahaca,  populus  tacamahaca  balfami- 
fera,  is  a dwarfilh  plant  of  little  value. — That  the  Hard,  po- 
pulus Canadenfis,  is  a large  tree,  the  wood  light,  not  eafy  to  be 
fplit,  and  fit  for  feveral  ufes. — That  the  white  poplar,  populus 
alba,  is  a large  growing  tree,  affording  a wood  of  excellent 
quality,  ^nd  is  among  the  moll  valuable  of  this  fpecies. — That 
the  trembling  poplar,  populus  tremula,  (Lin.)  is  neither  fo  large 
a tree,  nor  affords  fuch  wood  as  the  former.  Thefe  are  in  few 
words  the  principal  refult  of  the  experiments  of  this  gentleman 
on  this  clafs  of  plants.  A few  other  forts  are  mentioned,  but 
nothing  decifive  with  regard  to  them  is  determined. 

From  fome  experiments  made  by  M.  Dambourney,  it  appears 
that  the  poplar  may  be  ufefully  employed  in  dyeing.  The  Ita- 
lian poplar  gives  a dye  of  as  fine  a luftre,  and  equally  durable, 
as  that  of  the  fineft  yellow  wood,  and  its  colour  is  more  ealily 
extracted.  It  is  likewife  very  apt  to  unite  with  other  colours 
in  compofition.  Befide  the  populus  fajligata,  M.  Dambourney 
tried  alfo  the  black  poplar,  the  Virginian  ditto,  the  balfam  ditto 
or  Hard,  the  white  ditto,  and  the  trembling  poplar  ; and  found 
that  all  thefe  dyed  wool  of  a nut-colour,  fawn-colour  (vigogne), 
Nankin,  mulk,  and  other  grave  fhades,  according  to  the  quan- 
tity of  wood  employed,  and  the  length  of  time  it  was  boiled. 

POQUELIN  or  POCQUELIN  (John  Baptist.)  See 
Molifre. 

PORANA,  in  botany;  a genus  of  the  monogynia  order, 
belonging  to  the  pentandria  clafs  of  plants.  The  corolla  is 
campanulated ; the  calyx  is  quinquefid,  ^nd  larger  than  the 
fruit ; the  ftyle  femibifid,  long,  and  permanent ; the  fligmata 
globular  ; the  perianthium  bivalved. 

PORCELAIN,  a fine  kind  of  earthen  ware,  chiefly  manu- 
factured in  China,  and  thence  called  China-ware.  All  earthen 
wares  which  are  white  and  femitranfparent  are  generally  called 
porcelains  ; but  amongft  thefe  fo  great  differences  may  be  ob- 
ferved, that,  notwithftanding  the  fimilarity  of  their  external  ap- 
pearance, they  cannot  be  cofindered  as  matters  of  the  fame 
kind.  Thefe  differences  are  fo  evident,  that  even  perfons  who 
are  not  connoiffeurs  in  this  way  prefer  much  the  porcelain  of 
fome  countries  to  that  of  others. 

The  word  porcelain  is  of  European  derivation  ; none  of  the 
fyllables  which  compofe  it  can  even  be  pronounced  or  written 
by  the  Chinefe,  whofe  language  comprehends  no  fuch  founds. 
It  is  probable  that  we  are  indebted  to  the  Portuguefe  for  it ; 
the  word  porcellana,  however,  in  their  language,  fignifies  pro- 
perly a cup  or  dilh  ; and  they  themfelves  diftinguifh  all  works 
of  porcelain  by  the  general  name  of  loca.  Porcelain  is  called 
in  China  tse-ki. 

The  art  of  making  porcelain  is  one  ofthofe  In  which  Europe 
has  been  excelled  by  oriental  nations.  The  firll  porcelain  that 
was  feen  in  Europe  was  brought  from  Japan  and  China/  The 
whitenefs'i  tranfparency,  .finenefs,  neatnefs,  and  even  magnifi- 
cence of  this  pottery,  which  foon  became  the  ornament  of  lump- 
tuous  tables,  did  not  fail  to  excite  the  admiration  and  induftry 
of  Europeans  ; and  their  attempts  have  fucceeded  fo  well,  that 
in  different  parts  of  Europe  earthen  wares  have  been  made  fo 
like  the  oriental,  that  they  have  acquired  the  name  of  porcelain. 
The  firft  European  porcelains  were  made  in  Saxony  and  in 
France  ; and  afterwards  in  England,  Germany,  and  Italy:  but 
as  all  thefe  were  different  from  the  Japanefc,  fo  each  of  them 
had  its  peculiar  character. 

The  fineft  and  bell  porcelain  of  China  is  made  in  a village 
called  King-tc-tching,  in  the  province  of  Kiang-fi.  This  cele- 
brated village  is  a league  and  a half  in  length,  and  we  are  af- 
fined that  it  contains  a million  of  inhabitants.  The  workmen 
of  King-te-tching,  invited  by  the  attracting  allurements  of  the 
European  trade,  have  eftablifhed  manufactories  alfo  in  the  pro- 
vinces of  Fokien  and  Canton;  but  this  porcelain  is  not  efteemed. 
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— The  emperor  Kang-lii  was  defivous  of  having  fome  made 
under  his  own  infpedlion  at  Pc-king.  For  this  purpofe  he  col- 
ltided  workmen,  together  with  tools,  and  all  materials  necef- 
lary  ; furnaces  were  alfo  eretted,  but  the  attempt  mifearried. 
1 iie  village  of  King-te-tching  dill  continues  the  mod  celebrated 
place  in  the  empire  for  beautiful  poicclain,  which  is  tranfported 
to  all  parts  of  the  world,  and  even  to  Japan. 

We  are  unable  to  difeover  who  firlt  found  out  the  art  of 
making  porcelain,  nor  is  it  known  whether  the  Chinefe  were 
indebted  to  chance  for  it,  or  to  the  repeated  efforts  of  inventive 
genius  ; we  cannot  even  determine  its  antiquity  with  prccifion  ; 
we  know  only  from  the  annals  of  Fec-leang,  a city  in  the  dif- 
trift  to  which  King-te-tching  belongs,  that,  fince  the  year  442 
of  our  era,  the  workmen  of  this  village  have  always  furnidied 
the  emperors  with  porcelain  ; and  that  one  or  two  mandarins 
werefent  from  court  to  infpeft  their  labours.  It  is,  however, 
fuppofed  that  the  invention  of  porcelain  is  much  older  than  that 
'epochs. 

We  are  indebted  to  Father  d’Entrecolles,  a Romifli  miffion- 
ary,  for  a. very  accurate  account  of  the  manner  in  which  por- 
celain is  made  in  China ; and  as  he  lived  in  King-te-tching, 
his  information  mud  have  been  the  very  bed  poffible.  We 
fhall  therefore  give  his  account  of  the  Chinefe  manner  of 
making  it,  as  abridged  by  Gi  ofier  in  his  General  Defcription  of 
China.  The  principal  ingredients  of  the  fine  porcelain  ar t pe- 
tun-tfe  and  kao-lin,  two  kinds  of  earth  from  the  mixture  of  which 
the  pafte  is  produced.  The  kao-lin  is  intermixed  with  fmall 
diining  particles ; the  other  is  purely  white,  and  very  fine  to  the 
touch.  Thefe  fird  materials  are  carried  to  the  manufa&ories 
in  the  fhape  of  bricks.  The  pe-tun-tfe,  which  is  fo  fine,  is  no- 
thing elfe  but  fragments  of  rock  taken  from  certain  quarries, 
and  reduced  to  powder.  Every  kind  of  done  is  not  fit  for  this 
purpofe.  The  colour  of  that  which  is  good,  fay  the  Chinefe, 
ought  to  incline  a little  towards  green.  A large  iron  club  is 
ufed  for  breaking  thefe  pieces  of  rock  : they  are  afterwards 
put  into  mortars;  and,  by  means  of  levers  headed  with  done 
bound  round  with  iron,  they  are  reduced  to  a very  fine  powder. 
Thefe  levers  are  put  in  aftion  either  by  the  labour  of  men,  or 
by  water,  in  the  fame  manner  as  the  hammers  of  our  paper- 
mills.  The  dud  afterwards  collefted  is  thrown  into  a large 
vefTel  full  of  water,  which  is  drongly  dined  with  an  iron  {ho- 
vel. When  it  has  been  left  to  fettle  for  fome  time,  a kind  of 
cream  rifes  on  the  top,  about  four  inches  in  thicknefs,  which 
is  drimmed  off,  and  poured  into  another  veffel  filled  with  wa- 
ter : the  water  in  the  fird  veffel  isdirred  feveral  times  ; and  the 
cream  which  arifes  is  dill  colle&ed,  until  nothing  remains  but 
the  coarfe  dregs,  which,  by  their  own  weight,  precipitate  to 
the  bottom  : thefe  dregs  are  carefully  colledled,  and  pounded 
anew. 

With  regard  to  what  is  taken  from  the  fird  veffel,  it  is  dif- 
fered to  remain  in  the  fecond  until  it  is  formed  into  a kind  of 
crud  at  the  bottom.  When  the  water  above  it  feems  quite  clear, 
it  is  poured  off  by  gently  inclining  the  veffel,  that  the  fediment 
'may  rot  be  didurbed  ; and  the  pade  is  thrown  into  large  moulds 
proper  for  drying  it.  Before  it  is  entirely  hard,  it  is  divided 
into  fmall  fquare  cakes,  which  are  fold  by  the  hundred.  The 
colour  of  this  pafte,  and  its  form,  have  occafioned  it  to  receive 
the  name  of  pe-tun-tfe. 

The  kao-lin,  which  is  ufed  in  the  compofilion  of  porcelain, 
requires  let's  labour  than  the  pe-tun-tfe.  Nature  bar  a greater 
fhare  in  the  preparation  of  it.  There  are  large  mines  of  it  in  the 
bofoms  of  certain  mountains,  the  exterior  ilrata  of  which  con- 
fid  of  a kind  of  red  earth.  Thefe  mines  arc  very  deep,  and  the 
kao-lin  is  found  in  fmall  lumps,  that  arc  formed  into  bricks 
after  having  gone  through  the  fame  procefs  as  the  pc-tun-tfe. 
Father  d’Entrecollesthinks,  that  the  earth  called  lerre  ele  M.  tc , 
or  £t.  Paul’s  earth,  h is  much  affinity  to  the  kao-lin,  althoi  gh 
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thofe  fmall  fiiining  particles  are  not  obferved  in  it  which  are 
interfperfed  in  the  latter. 

It  is  from  the  kao-lin  that  fine  porcelain  derives  all  it# 
drength  ; if  we  may  b£  allowed  the  expreffion,  it  ftands  it  in 
the  dead  of  nerves.  It  is  very  extraordinary,  that  a foft  earth 
fiiould  give  drength  and  confidency  to  the  pe-tun-tfe,  which 
is  procured  from  the  harded  rocks.  A rich  Chinefe  merchant 
told  F.  d’Entrecolles,  that  the  Englilh  and  Dutch  had  pur- 
chafed  fome  of  the  pe-tun-tfe,  which  they  tranfported  to  Eu- 
rope with  a defign  of  making  porcelain  ; but  having  carried 
with  them  none  of  the  kao-lin,  their  attempt  proved  abortive, 
as  they  have  finefe  acknowledged.  “ They  wanted  (faid  this 
Chinefe  laughing)  to  form  a body,  the  flefh  of  which  fiiould 
fupport  itfelf  without  bones.’’ 

The  Chinefe  have  aifeovered,  within  thefe  few  years,  a new 
fubdance  proper  to  be  employed  in  the  compofition  of  porce- 
lain. It  is  a done,  or  rather  fpecies  of  chalk,  called  hoa-che t 
from  which  the  phyficians  prepare  a kind  of  draught  that  is 
faid  to  be  deterfive,  aperient,  and  cooling.  The  manufafturers 
of  porcelain  have  thought  proper  to  employ  this  done  indead 
of  kao-lin.  It  is  called  hoa,  becaufe  it  is  glutinous,  and  ha3 
a great  refemblance  to  foap.  Porcelain  made  with  hoa-che  '13 
very  rare,  and  much  dearer  than  any  other.  It  has  an  exceed- 
ing fine  grain  ; and  with  regard  to  the  painting,  if  it  be  com- 
pared with  that  of  the  common  porcelain,  it  appears  to  furpafs 
it  as  much  as  vellum  does  paper.  This  porcelain  is,  befides, 
fo  light,  that  it  furprifes  thofe  who  are  accuftomed  to  handle 
other  kinds-;  it  is  alfo  much  more  brittle;  and  it  is  very  diffi- 
cult to  hit  upon  the  proper  degree  of  tempering  it. 

Hoa  ehe  is  feldom  ufed  in  forming  the  body  of  the  work  ; 
the  artid  is  contented  fometimes  with  making  it  into  a very 
fine  fize,  in  which  the  veffel  is  plunged  when  dry,  in  order  that 
it  may  receive  a coat  before  it  is  painted  and  varnifhed  : by 
thefe  means  it  acquires  a fuperior  degree  of  beauty'. 

When  hoa-che  is  taken  from  the  mine,  it  is  wafiied  in  rain 
or  river  water,  to  feparate  it  from  a kind  of  yellow  earth  which 
adheres  to  it.  It  is  then  pounded,  put  into  a tub  filled  with 
u'ater  to  dilTolve  it,  and  afterwards  formed  into  cakes  like  kao- 
lin. We  are  affured  that  hoa-che,  when  prepared  in  this  man- 
ner, without  the  mixture  of  any  other  earth,  is  alone  fufficient 
to  make  porcelain.  It  ferves  indead  of  kao-lin ; but  it  is  much 
dearer.  Kao-lin  cods  only  ten-pence  derling  ; the  price  of 
hoa-che  is  half-a-crown  : this  difference,  therefore,  greatly  en- 
hances the  value  of  porcelain  made  with  the  latter. 

To  pe-tun-tfe  and  kao-lin,  the  two  principal  elements,  mud 
be  added  the  oil  or  varrvidi  from  which  it  derives  its  fplendor  and 
whitenefs.  This  oil  is  of  a whitifh  colour,  and  is  extrafted 
from  the  fame  kind  of  done  which  produces  the  pe-tun-tfe ; but 
the  whited  is  always  chofen,  and  that  which  has  the  greened 
fpots.  The  oil  is  obtained  from  it  by  the  fame  procefs  ufed  in 
making  the  pe-tun-tfe  : the  done  is  fird  wafhed  and  pulverized; 
it  is  then  thrown  into  water,  and  after  it  has  been  purified  it 
throws  up  a kind  of  crearn.  To  too  pounds  of  this  cream  is 
added  one  pound  of  che-kao,  a mineral  fomething  like  alum, 
which  is  put  into  the  fire  till  it  becomes  red-hot,  and  then  pound- 
ed. This  mineral  is  a kind  of  runnet,  and  gives  a confidence 
to  the  oil,  which  is  however  carefully  preferved  in  its  date  ot 
fluidity'.'  The  oil  thus  prepared  is  never  employed  alone  ; an- 
other oil  mud  be  mixed  with  it,  which  is  extracted  trom  lime 
and  f m-afhes,  to  100  pounds  of  which  is  alfo  added  a pound 
of  che-kao.  When  thefe  two  oils  are  mixed,  they  mud  bo 
equally  thick;  and  in  order  to  afeertnin  this,  the  workmen  dip 
into  each  of  them  fome  cakes  of  the  pe-tun-tfe,  and,  by  infpe6t- 
ing  their  turfaces  clofely  after  they  are  drawn  out,  thence  judge 
of  the  thicknefs  of  the  liquors.  With  regard  to  the  quantity 
necdlary  to  be  employed,  it  tsutual  to  mix  jo  mealuvesot  llone- 
oil  with  one  mealure  of  the  oil  made  from  lime  and  fern  adies. 
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The  firft  labour  confifts  in  again  purifying  the  pe-tun-tfe  and 
the  kao-lin.  The  workmen  then  proceed  to  mix  thefe  two 
fubftances  together.  For  fine  porcelain  they  put  an  equal  quan- 
tity of  the  kao-lin  and  the  pe-tun-tfe  ; for  the  middling  fort 
they  ufe  four  parts  of  the  kao-lin  and  fix  of  the  pe-tun-tfe.  The 
leaft  quantity  put  of  the  former  is  one  part  to  three  of  the  pe- 
tun-tfe.  When  this  mixture  is  finifhed,  the  mafs  is  thrown  into 
a large  pit,  well  paved  and  cemented  in  every  part  ; it  is  then 
trod  upon,  and  kneaded  until  it  becomes  hard.  This  labour  is 
fo  much  the  more  fatiguing,  as  it  rquft  be  continued  withput 
intermiffion  : were  it  interrupted,  all  the  other  labourers  would 
remain  unemployed.  From  this  mafs,  thus  prepared,  the  work- 
men detach  different  pieces,  which  they  fpread  out  upon  large 
tlates,  where  they  knead  and  roll  them  in  every  direftion,  care- 
fully obferving  to  leave  no  vacuum  in  them,  and  to  keep  them 
free  from  the  mixture  of  any  extraneous  body.  A hair  or  a 
grain  of  land  would  fpoil  the  whole  work.  When  this  pafte 
has  not  been  properly  prepared,  the  porcelain  cracks,  and  melts 
or  becomes  warped. 

All  plain  works  are  fafftioned  with  the  wheel.  When  a cup 
has  undergone  this  operation,  the  outfide  of  its  bottom  is  quite 
round.  The  workman  firft  gives  it  the  requifite  height  and 
diameter,  and  it  comes  from  his  hands  almolt  the  moment  he 
has  received  it.  He  is  under  the  neceflity  of  ufing  expedition, 
as  he  is  paid  not  quite  a farthing  per  board,  and  each  board 
contains  26  pieces.  This  cup  paffes  then  to  a fecond  workman, 
who  forms  its  bafe.  A little  after  it  i?  delivered  to  a third,  who 
applies  it  to  his  mould,  and  gives  it  a proper  form  : when  he 
takes  it  off  the  mould,  he  mull  turn  it  very  foftly,  and  be  care- 
ful not  to  prefs  it  more  on  one  fide  than  on  another  : without 
this  precaution  it  would  become  warped  or  disfigured.  A fourth 
workman  polifhes  it  with  a chifel,  efpecially  around  the  edges, 
and  diminiffies  its  thicknefs,  in  order  to  give  it  acertain  degree 
of  tranfparency.  At  length,  after  having  paffed  through  all 
the  hands  neceffary  for  giving  it  all  its  ornaments,  it  is  received, 
when  dry,  by  the  lad  workman,  who  faffiions  its  bottom  with 
a chifel.  It  is  aftoniftfing  to  fee  with  what  dexterity  and  ex- 
pedition the  workmen  convey  thefe  vafes  from  one  to  another. 
We  are  allured,  that  a piece  of  porcelain,  before  it  is  finifhed, 
mull  pafs  through  the  hands  of  70  perfons. 

Large  works  are  executed  in  parts,  which  are  fafhioned  fepa- 
rately.  When  all  the  pieces  are  finifhed,  and  almoft  dry,  they 
are  put  together,  and  cemented  with  pafte  made  of  the  fame  fub- 
ltance  and  foftened  wilh  water.  Some  time  after,  the  learns 
are  polifhed  with  a knife,  both  without  and  within  ; and  when 
the  veffel  is  covered  with  varnifh,  it  entirely  conceals  them,  lo 
that  the  leaft  trace  of  them  is  not  to  be  leen.  It  is  in  this  man- 
ner that  fpouts,  handles,  rings,  and  other  parts  of  the  fame 
nature,  are  added.  This  is  the  cafe  particularly  in  thole  pieces 
which  are  fafhioned  upon  moulds  or  modelled  with  the  hands, 
fuch  as  embofi'ed  works,  grotefque  images,  idols,  figures  of 
trees  or  animals,  and  bulls,  which  the  Europeans  order.  All 
thefe  are  formed  of  four  or  five  pieces  joined  together,  which 
are  afterwards  brought  to  perfection  with  inftruments  proper  for 
carving,  polifhing,  and  finifliing,  the  different  traces  which  the 
mould  has  left  imperfeCt.  W ith  regard  to  thofe  flowers  and 
ornaments  which  are  not  in  relief,  they  are  either  engraven  or 
imprinted  with  a (lamp.  Ornaments  in  relief,  prepared  fepa- 
rately,  are  alfo  added  to  pieces  of  porcelain,  almoft  in  the  fame 
manner  as  lace  is  put  upon  a coat. 

After  a piece  of  porcelain  has  been  properly  fafhioned,  it 
then  paffes  into  the  hands  of  the  painters.  Thefe  hoa-pei,  or 
painters  in  porcelain,  are  equally  indigent  as  the  other  work- 
men : they  follow  no  certain  plan  in  their  art,  nor  are  they  ac- 
quainted with  any  of  the  rules  of  drawing  ; all  their  knowledge 
>»  the  effeft  of  practice,  abided  by  a whimfical  imagination. 
Some  of  them,  however,  Ihow  no  inconfiderable  fliare  of  tatle 
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in  painting  flowers,  animals,  and  landfcnpe9,  on  porcelain,  as 
well  as  upon  the  paper  of  fans,  and  the  filk  ufed  for  filling  up 
the  fquares  of  lanterns.  The  labour  of  painting,  in  the  ma- 
nufactories of  which  we  have  fpoken,  is  divided  among  2 great 
number  of  hands.  The  bufinels  of  one  is  entirely  confined  to 
tracing  out  the  firft  coloured  circle,  which  ornaments  the  brims 
of  the  veffel  ; another  defigns  the  flowers,  and  a third  paints 
them  ; one  delineates  waters  and  mountains,  and  another  birds 
and  other  animals : human  figures  are  generally  the  worfl 
executed. 

The  tfou-you,  which  is  a kind  of  oil  procured  from  white 
flint,  has  the  peculiar  property  of  making  thofe  pieces  of  por- 
celain upon  which  it  is  laid  appear  to  be  covered  with  an  infini- 
tude of  veins  in  every  direCtion  ; at  a diftance  one  would  take 
them  for  cracked  vafes,  the  fragments  . of  which  have  not  been 
difplaced.  The  colour  communicated  by  this  oil  is  a white, 
fomewhat  inclining  to  that  of  allies.  If  it  be  laid  upon  por- 
celain, entirely  of  an  azure  blue,  it  will  appear  in  the  fame 
manner  to  be  variegated  with  beautiful  veins.  This  kind  of 
porcelain  is  called  tfoui-ki. 

The  Chinefe  make  vafes  alfo  ornamented  with  a kind  of  fret- 
work, perforated  in  fuch  a manner  as  to  refemble  very  fine 
lace.  In  the  middle  is  placed  a cup  proper  for  holding  any 
liquid ; and  this  cup  makes  only  one  body  with  the  former, 
which  appears  like  lace  wrapped  round  it.  The  Chinefe  work- 
men had  formerly  the  fecretof  making  a dill  more  Angular  kind 
of  porcelain  : they  painted  upon  the  fides  of  the  veffel  fifties, 
infers,  and  other  animals,  which  could  not  be  perceived  until  it 
was  filled  with  water.  This  fecret  is  in  a great  meafure  loft: 
the  following  part  of  the  procefs  is,  however,  preferved.  The 
porcelain  which  the  workman  intends  to  paint  in  this  manner 
mull  be  extremely  thin  and  delicate.  When  it  is  dry,  the  colour 
is  laid  on  pretty  thick,  not  on  the  outfide,  as  is  generally  done, 
but  on  the  infide.  The  figures  painted  upon  it,  for  the  mod 
part,  are  fifties,  as  being  more  analogous  to  the  water  with  which 
the  veil'd  is  filled.  When  the  colour  is  thoroughly  dry,  it  is 
coated  over  with  a kind  of  fize,  made  from  porcelain-earth  5 fo 
that  the  azure  is  entirely  incloled  between  two  laminae  of  earth. 
When  the  fize  becomes  dry,  the  workman  pours  fome  oil  into 
the  veffel,  and  afterwards  puts  it  upon  a mould  and  applies  it 
to  the  lathe.  As  this  piece  of  porcelain  has  received  its  confid- 
ence and  body  within,  it  is  made  as  thin  on  the  outfide  as  pof- 
fible,  without  penetrating  to  the  colour ; its  exterior  furface  is 
then  dipped  in  oil,  and  when  dry  it  is  baked  in  a common  fur- 
nace. The  art  of  making  thefe  vafes  requires  the  moft  delicate 
care,  and  a dexterity  which  the  Chinefe  perhaps  do  not  at  pre- 
fent  pofiefs.  They  have,  however,  from  time  to  time  made 
feveral  attempts  to  revive  the  fecret  of  this  magic  painting,  but 
their  fuccefs  has  been  very  imperfect.  This  kind  of  porcelain  is 
known  by  the  name  of  kia-tjing,  “ prefled  azure." 

After  the  porcelain  has  received  its  proper  form,  its  colours, 
and  all  the  intended  ornaments,  it  is  tranlported  from  the  ma- 
nufactory to  the  furnace,  which  is  fituated  fometimes  at  the 
other  end  of  King-te-tching.  In  a kind  of  portico,  which  is 
ereCted  before  it,  may  be  feen  heaps  of  boxea  and  cafes  made  of 
earth,  for  the  purpole  of  inclofing  the  porcelain.  Each  piece, 
however  inconfiderable  it  may  be,  has  its  cafe ; and  the  Chinefe 
workman,  by  this  procedure,  imitates  nature,  which,  in  order 
to  bring  the  fruits  of  the  earth  to  proper  maturity,  clothes  them 
in  a covering,  to  defend  them  from  the  excetlive  heat  of  the.  fun 
during  the  day,  and  from  the  feverity  of  the  cold  during  the 
night. 

In  the  bottom  of  thefe  boxes  is  put  a layer  of  fine  fand,  which 
is  coveted  over  with  powder  of  the  kao-lin,  to  prevent  the  fand 
from  adhering  too  clofely  to  the  bottom  of  the  veffel.  The  piece 
of  porcelain  is  then  placed  upon  this  bed  ot  land,  and  prelled 
gently  down,  in  order  that  the  land  may  take  the  form  of  the 
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bottom  of  the  vefiel,  which  does  not  touch  the  tides  of  its  cafe  : 
the  cafe  has  no  cover.  A fecond,  prepared  in  the  fame  manner, 
and  containing  its  vefiel,  is  fitted  into  the  firft,  fo  that  it  entirely 
fhuts  it,  without  touching  the  porcelain  which  is  below ; and 
thus  the  furnace  is  filled  with  piles  of  cafes,  which  defend  the 
pieces  they  contain  from  the  toodireft  aflion  of  the  fire. 

With  regard  to  fmall  pieces  of  porcelain,  fuch  as  tea-cups, 
they  are  inclofed  in  common  cafes  about  four  inches  in  height. 
Each  piece  is  placed  upon  a faucer  of  earth  about  twice  as  thick 
as  a crown-piece,  and  equal  in  breadth  to  its  bottom.  Thefe 
fmall  bafes  are  alfo  fprinkled  over  with  the  dull  of  the  kao-lin. 
When  the  cafes  are  large,  the  porcelain  is  not  placed  in  the 
middle,  becaufe  it  would  be  too  far  removed  from  the  fides,  and 
confequently  from  the  a£tion  of  the  fire. 

Thefe  piles  of  cafes  are  put  into  the  furnace,  and  placed  upon 
a bed  of  coarfe  fand,  half  a foot  in  thick  nets  ; thofe  which  oc- 
cupy the  middle  fpace  are  at  lea  ft  feven  feet  high.  The  two 
boxes  which  are  at  the  bottom  of  each  pile  remain  empty,  be- 
caufe the  fire  afts  too  feebly  upon  them,  and  becaufe  they  are 
partly  covered  by  the  fand.  For  the  fame  reafon,  the  cafe  placed 
at  the  top  of  each  pile  is  alfo  fuffered  to  be  empty.  , The  piles 
which  contain  the  fineft  porcelain  are  placed  in  the  middle  part 
of  the  furnace ; the  coarfeft  are  put  at  its  further  extremity; 
and  thofe  pieces  which  have  the  moft  body  and  the  ftrongett 
colouring  are  near  its  mouth. 

Thefe  different  piles  are  placed  very  clofely  in  the  furnace  ; 
they  fupport  each  other  mutually  by  pieces  of  earth,  which  bind 
them  at  the  top,  bottom,  and  middle  ; but  in  fuch  a manner 
that  a free  paflage  is  left  for  the  flame  to  infinuate  itfelf  every- 
where around  them. 

Before  each  of  thefe  furnaces  for  baking  porcelain  there  is  a 
long  porch,  which  conveys  air,  and  fupplies  in  certain  refpetts 
the  place  of  a bellows.  It  ferves  for  the  fame  purpofes  as  the 
'arch  of  a glafs-houfe.  “ Thefe  furnaces  (fays  Father  d’Entre- 
colles),  which  were  formerly  only  fix  feet  in  height  and  the  fame 
in  length,  are  conftru£ted  now  upon  a much  larger  plan  : at 
prefent  they  are  two  fathoms  in  height,  and  almoft  four  in 
breadth  ; and  the  fides  and  roof  are  fo  thick,  that  one  may  lay 
the  hand  upon  them  without  being  incommoded  by  the  heat. 
The  dome  or  roof  is  ftiaped  like  a funnel,  and  has  a large  aper- 
ture at  the  top,  through  which  clouds  of  flame  and  fmoke  in- 
cefiantly  iflue.  Befides  this  principal  aperture  there  are  five 
others  fmaller,  which  are  covered  with  broken  pots,  but  in  fuch 
a manner  that  the  workman  can  increafe  or  diminifh  the  heat 
according  as  it  may  be  found  m'oft  convenient : through  thefe 
alfo  he  is  enabled  to  difcover  when  the  porcelain  is  fufficiently 
baked.  Having  uncovered  that  hole  which  is  neareft  the  prin- 
cipal aperture,  he  takes  a pair  of  pincers,  and  opens  one  of  the 
cafes  : if  he  obferves  a bright  fire  in  the  furnace,  if  all  the  cafes 
be  red-hot,  and  if  the  colours  of  the  porcelain  appear  with  full 
luftre,  he  judges  that  it  is  in  a proper  ftate;  he  then  difcon- 
tinues  the  fire,  and  entirely  clofes  up  the  mouth  of  the  furnace 
for  fome  time.  In  the  bottom  of  the  furnace  there  is  a deep 
hearth  about  two  feet  in  breadth,  over  which  a plank  is  laid, 
in  order  that  the  workman  may  enter  to  arrange  the  porcelain. 
When  the  fire  is  kindled  on  this  hearth,  the  mouth  of  the  fur- 
nace is  immediately  clofed  up,  and  an  aperture  is  left  onlyfuf- 
ficient  for  the  admiffion  of  faggots  about  a foot  in  length,  but 
very  narrow.  The  furnace  is  firft  heated  for  a day  and  night; 
after  which  two  men  keep  continually  throwing  wood  into  it, 
and  relieve  each  other  by  turns:  180  loads  are  generally  con- 
fumed  for  one  baking.  As  the  porcelain  is  burning  hot,  the 
workman  employs  for  the  purpofe  of  taking  it  out  long  fcarfs  or 
pieces  of  cloth,  which  are  fulpendcd  from  his  neck.” 

The  Chinefe  divide  their  porcelain  into  feveral  clafles,  ac- 
cording to  its  different  degrees  of  finenefs  and  beauty.  The 
whole  of  the  firft  is  referved  for  the  emperor.  None  of  thefe 


works  ever  come  into  the  hands  of  the  public,  unlefs  they  havtr 
blemifhes  or  imperfe£lions  which  render  them  unworthy  of  being 
prefented  to  the  fovereign.  It  is  much  to  be  doubted  whether 
any  of  the  largeft  and  fineft  porcelain  of  China  has  ever  been 
brought  to  Europe ; the  mitfionaries  at  leaft  afture  us  that  none 
of  that  kind  is  fold  at  Canton.  The  Chinefe  fet  fome  value 
upon  the  Drefden  porcelain,  and  (till  more  upon  that  which 
comes  from  the  manufattories  of  France. 

The  illuftrious  Reaumur  firft  attended  to  the  manufacture  of 
porcelain  as  a fcience,  and  communicated  his  refearches  in  two 
memoirs  before  the  Academy  of  Sciences  in  1727  and  1729. 
He  did  not  fatisfy  himlelf  with  confidering  the  external  appear- 
ance, the  painting  and  gilding,  which  are  only  ornaments  not 
eflential  to  the  porcelain,  but  he  endeavoured  to  examine  it  in- 
ternally ; and  having  broken  pieces  of  the  Japanefe,  Saxon,  and 
French  porcelains,  he  examined  the  difference  of  their  grains 
(which  name  is  given  to  their  internal  ftrufture).  The  grain 
of  the  Japanefe  porcelain  appeared  to  him  to  be  fine,  clofe,  corn- 
pad,  moderately  fmooth,  and  fomewhat,  firming.  The  grain 
of  the  Saxon  porcelain  was  found  to  be  ftill  more  compact,  not 
granulous,  fmooth,  fiiining  like  enamel.  Laftly,  the  porce- 
lain of  St.  Cloud  had  a grain  much  lefs  clofe  and  fine  than  that 
of  Japan;  not,  or  but  little,  fiiining ; and  refembling  the  grain 
of  fugar. 

From  thefe  firft  obfervations  Mr.  Reaumur  perceived  that 
porcelains  differed  confiderably.  That  he  might  examine  them 
further,  he  expofed  them  to,  a violent  heat.  More  eflential 
differences  than  thofe  of  the  grain  appeared  upon  this  trial ; for 
the  Japanefe  porcelain  was  unalterable  by  the  fire,  and  all  the 
European  were  melted. 

This  eflential  difference  betwixt  the  Japanefe  and  European 
porcelains  fuggefted  to  Mr.  Reaumur  a very  ingenious  thought, 
and  in  many  refpefts  true,  concerning  the  nature  of  porcelain 
in  general.  As  all  porcelains  fomewhat  refemble  glafs  in  con- 
fidence and  tranfparency,  though  they  are  lefs  compadl  and 
much  lefs  tranfparent,  Mr.  Reaumur  confidered  them  as  femi- 
vitrifications.  But  every  fubftance  may  appear,  and  may  ac- 
tually be,  in  a femivitrified  ftate  in  two  ways  : for,  firft,  it  may 
be  entirely  compofed  of  vitrifiable  or  fufible  matters;  and  in 
this  cafe,  by  expofing  it  to  the  adtion  of  fire,  it  will  be  adtually 
melted  or  vitrified,  if  the  heat  be  fufficiently  ftrong  and  long 
continued.  But  as  this  change  is  not  made  inftantly,  efpecially 
when  the  heat  is  not  very  violent ; and  as  it  pafles  through 
different  llages  or  degrees,  which  may  be  more  eafily  obferved 
as  the  heat  is  better  managed  : hence,  by  flopping  in  proper 
time  the  application  of  heat  to  porcelain  made  in  this  manner, 
we  may  obtain  it  in  an  intermediate  date  betwixt  thofe  of  crude 
earths  and  of  completely  vitrified  fubftances,  and  alfo  polfeffed 
of  the  femitranfparency  and  of  the  other  fenfible  qualities  of 
porcelain.  We  know  alfo,  that  if  fuch  porcelain  be  expofed  to 
a ftronger  degree  of  heat,  it  will  then  be  completely  fufed  and 
entirely  vitrified.  But  the  European  porcelains  tried  by  Mr; 
Reaumur  had  this  fufibility  ; from  which  he  concluded,  that 
iheif  compofition  is  founded  upon  the  above-mentioned  prin- 
ciple. 

In  the  fecond  place,  a pafte  of  porcelain  may  be  compofed 
of  fufible  and  vitrifiable  matter,  mixed  with  a certain  proportion 
of  another  matter  which  isabfolutely  unfufible  in  the  fires  of  our 
furnaces.  We  may  eafily  perceive,  that  if  fuch  a mixture  be 
expofed  to  a heat  futficient  to  melt  entirely  the  vitrifiable  ingre- 
dient, this  matter  will  a&ually  melt  : but  as  it  is  intermixed 
with  another  matter  which  does  not  melt,  and  which  confe- 
quently preferves  its  confiftency  and  opacity,  the  whole  muft 
form  a compound  partly  opaque  and  partly  tranfparent,  or 
rather  a fcmitranfparent  mats  ; that  is,  a femivitrified  fubftance 
or  porcelain,  but  of  a kind  very  different  from  the  former  ; for, 
as  the  fufible  part  of  this  latter  has  produced  all  its  effedt,  and 
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is  it  has  been  as  much  fufed  as  it  can  be'  during  the  baking  of 
the  porcelain,  the  compound  may  be.  expofed  a fecond  time  to 
a more  violent  fire,  without  approaching  nearer  to  a complete 
vitrification,  or  without  departing  from  its  ftate  of  porcelain, 
gut  as  oriental  porcelain  has  precifely  thefe  appearances  and 
properties,  Mr.  Reaumur  concludes  with  reafon,  that  it  is  com- 
pofed upon  this  principle  ; and  he  afterwards  confirmed  his 
opinion  by  undeniable  faCts. 

Mr.  Reaumur  examined  the  pe-tun-tfe  and  kac-lin  of  the 
Chinefe;  and  having  expofed  them  feparately  to  a violent  fire, 
he  difcovered  that  the  pe-tun-tfe  had  fufed  without  addition,  and 
that  the  kao-lin  had  given  no  fign  of  fufibility.  He  afterwards 
raised  thefe  matters,  and  formed  cakes  of  them,  which  by  baking 
were  converted  into  porcelain  fimilar  to  that  of  China.  Mr.  Reau- 
mur eafily  found,  that  the  pe-tun-tfe  of  the  Chinefe  was  a hard 
(tone  of  the  kind  called  'verifiable,  but  much  more  fufible  than- 
any  of  thofe  which  were  known  in  Europe  ; and  that  the  kao-lin 
was  a talky  matter  reduced  to  a very  fine  powder.  E'rom  that 
time  he  hoped  to  make  a porcelain  of  the  fame  kind  as  the  Chi- 
nefe, with  materials  found  in  France.  Whether  he  could  not 
find  any  materials  equal  to  thofe  of  China,  particularly  that  ma- 
terial analogous  to  the  pe-tun-tfe  of  the  Chinefe,  or  becaufe 
other  occupations  prevented  the  continuance  of  his  refearches, 
We  do  not  know  ; but  we  find,  from  his  fecond  memoir  upon 
porcelain,  that  he  afterwards  attempted  to  make  an  artificial 
pe-tun-tfe,  by  mixing  our  vitrifiable  Hones  with  falts  capable 
of  rendering  them  fufible,  or  even  by  lubHituting  for  it  glafs 
ready  formed,  and  by  adding  to  thefe  fuch  fubftances  as  he 
thought  might  be  fubftituted  for  kao-lin.  But  he  probably 
found  he  could  not  execute  thefe  intentions  ; for  he  did  not  re- 
fume this  fubjeCt  from  the  year  1729  to  1739,  when  he  gave  a 
procefs  for  converting  common  glals  to  a lingular  kind  of  por- 
celain, to  which  he  had  given  his  name.  See  the  article  Glass- 
Porcelam. 

Although  Mr.  Reaumur  has  furmounted  many  difficulties, 
and  has  given  juft  notions  concerning  this  fubjeCt,  yet  he  has 
been  miftaken,or  rather  milled,  in  two  important  points.  Bis 
firft  error  concerns  the  Saxon  porcelain,  which  he  confounds 
with  the  other  fufible  porcelains  made  in  Europe.  E'ormerly, 
indeed,  a porcelain  might  be  made  in  Saxony,  compofed  entirely 
of  fufible  or  yitrifiable  materials,  the  vitrification  of  which  was 
ftopt  in  proper  time,  and  which  Mr.  Reaumur  had  examined. 
But  now  we  are  certainly  informed,  that  all  of  that  country  is 
capable  of  refifting  the  mod  violent  fires  without  fufion,  as  well 
at  leaft  as  thofe  of  China  and  Japan.  Mr.  Reaumur  might 
have  been  milled  by  the  appearance  of  the  internal  texture  of 
this  porcelain.  For,  when  a piece  of  it  is  broken,  its  internal 
furface  does  not  appear  granulous,  but  compact,  uniform, 
l’mouth,  Ihining,  and  much  rcfembling  white  enamel.  But  this 
appearance,  fo  far  from  Ihowing  that  Saxon  porcelain  is  a fufed 
or  vitrified  fubftance,  proves  that  it  is  not  entirely  compofed  of 
fufible  matters.  All  who  have  comfidered  attentively  this  fub- 
jeCt know,  that  the  internal  furface  of  the  moft  fufible  porce- 
lains is  alfo  the  leaft  denfe  and  leaft  compaCt  ; the  reafon  of 
which  is,  that  no  vitreous  matter  can  be  fmooth  and  denfe  inter- 
nally, unlefs  it  has  been  completely  fufed.  But  if  the  denfity 
and  fhining  appearance  of  the  internal  furface  of  the  Saxon 
porcelain  were  only  the  effeCts  of  the  fufion  of  a vitreous  matter, 
how  could  we  conceive  that  vefifels  formed  of  that  matter  ftiould 
have  fuftained  the  neceflary  fufion  for  giving  this  denfity  and 
lining  appearance,  without  having  entirely  loft  their  lhape  ? 
The  impoffibility  of  this  is  evident  to  any  perfons  who  have 
been  converfant  in  thefe  matters  and  in  the  fufion  of  glafs. 

This  quality  of  the  Saxon  porcelain  mull  therefore  proceed 
from  another  caufe.  It  does  indeed  contain,  as  every  porcelain 
particularly  thofe  of  China  and  Japan,  a fufible  fubftance, 
*dnch  has  been  even  completely  fufed,,  during  the  baking.  Its 
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denfity  alfo,  and  its  internal  luftre,  proceed  chiefly  from  this 
fufed  matter  ; but  we  are  alfo  certain,  that  it  contains  a large 
quantity  of  a fubftance  abfolutely  unfufible,  from  which  it  re- 
ceives its  admirable  whitenefs,  its  firmnefs  and  folidity,  during 
the  baking  3 in  a word,  which  fupplies  the  place  of  the  oriental 
kao-lin,  and  which  has  the  property  of  contracting  its  dimen- 
fions  confiderably  while  it  incorporates  with  the  fufible  fubftance. 
If  it  be  fubjeCted  to  the  moft  decifive  trial,  namely,  the  aCtion 
of  a violent  fire,  capable  of  melting  every  porcelain  compofed  of 
fufible  matters  alone,  “ I affirm  (fays  Mr.  Macquer),  after 
many  experiments,  that  it  cannot  be  fufed,  unlefs  by  a fire  capa- 
ble alfo  of  melting  the  beft  Japanefe  porcelain.”  The  Saxon 
porcelain  is  therefore  not  to  be  confounded  with  thofe  which 
are  vitreous  and  fufible  ; but  is  in  its  kind  as  excellent  as  that 
of  Japan,  and  perhaps  fuperior,  as  we  fball  fee  when  we  enume- 
rate the  qualities  which  conftitute  the  excellence  of  porcelain. 
The  fubjeCt  of  Mr.  Reaumur’s  fecond  error,  or  at  leaft  that 
which  he  has  not  fufficiently  explained,  is  the  kao-lin  of  China. 
According  to  him,  this  matter  is  a fine  talky  powder,  from  the 
mixture  of  which  with  pe-tun-tfe  the  oriental  porcelain  is  form- 
ed. Poffibly  a very  fine  ground  talky  fubftance  mixed  with  pe- 
tun-tfe  might  form  a porcelain  fimilar  to  the  oriental  j but 
perfons  acquainted  with  the  manufacture  of  any  porcelain  mull 
perceive  the  impotfibility  of  forming  veflels,  unlefs  the  pafte  of 
which  they  are  made  be  fo  duCtile  and  tenacious  that  it  may  be 
worked  upon  a potter’s  lathe,  or  at  leaft  that  it  may  be  moulded. 
But  talks,  or  any  kinds  of  Hones,  however  finely  ground,  can- 
not acquire  the  requifite  tenacity,  which  clays  only,  of  all  known 
earthy  fubltanceS,  poflefs.  The  Chinefe  porcelain  vefifels  evi- 
dently appear  to  be  turned  upon  the  lathe,  fince  they  retain  the 
marks  of  it : hence  they  muft  have  been  formed  of  a very  tena- 
cious pafte,  and  confequently  the  kao-lin  is  not  a purely  talky 
matter,  but  is  mixed  with  clay;  or  el’fe  the  pe-tun-tfe  and  kao- 
lin are  not,  as  Mr.  Reaumur  fuppofes,  the  only  ingredients  of 
which  Chinefe  porcelain  is  formed,  but  a fufficient  quantity  of 
fome  binding  matter,  unknown  to  F'ather  d’Entrecolles  &nd 
Mr.  Reaumur,  muft  be  alfo  added. 

Although,  fince  "Mr.  Reaumur,  no  fcientific  perfon  has  written 
concerning  porcelain,  many  have  attempted  to  make  it.  Manu« 
factories  have  been  eftabliffied  in  almoft  all  the  ftates  of  Europe. 
Befides  that  of  Saxony,  which  has  been  long  eftabliffied,  porcelain 
is  alio  made  at  Vienna,  at  Frankendal,  and  lately  in  the  neigh- 
bourhood of  Berlin.  All  thefe  German  porcelains  are  fimilar  to 
the  Saxon  ; and  are  made  of  materials  of  the  fame  kind, 
although  they  differ  fomewhat  from  each  other.  England  and 
Italy  alfo  have  their  porcelains,  the  chief  of  which  are  thofe  of 
Chelfea  and  of  Naples.  M.  dc  la  Condamine,  in  his  la.lt' 
journey  into  Italy,  vifited  a manufacture  of  porcelain  eftabliffied 
at  Florence  by  the  marquis  de  la  Ginori,  then  governor  of  Leg- 
horn. M.  de  la  Condamine  obferved  particularly  the  large  fize 
of  fome  pieces  of  this  porcelain.  He  fays  he  faw  ftatues  and 
groups  half  as  large  as  nature,  modelled  from  fome  of  the  finelt 
antiques.  The  furnaces  in  which  the  porcelain  was  baked  were 
conftruCted  with  much  art,  and  lined  with  bricks  made  of  the 
porcelain  materials.  The  pafte  of  this  porcelain  is  very  beautiful; 
and  from  the  grain  of  broken  pieces,  it  appears  to  have  all  the 
qualities  of  the  beft  Chinefe  porcelain.  A whiter  glazing  would 
be  defi ruble ; which  they  might  probably  attain,  if  the  marquis 
Ginori  was  not  determined  to  ule  thole  materials  only  which 
were  found  in  that  country. 

But  in  no  date  of  Europe  have  fuch  attempts  been  made  to 
difeover  porcelain, or  fo  many  manufactories  of  it  been  eftabliftied, 
as  in  France.  Before  even  Mr.  Reaumur  had  publiffied  on  this 
fubjeCt,  porcelain  was  made  at  St.  Cloud,  and  in  theluburb  of 
St.  Antoine  at  Paris,  which  was  of  the  vitreous  and  fufible  kind, 
but  confiderably  beautiful.  Since  that  time,  confidcrable  manu- 
factories of  it  have  been  eftabliftied  at  Chantilly,  at  Viileroi, 

SP 


P O R 


P O R 


[ 42 

ani  at  Orleans  ; the  porcelains  of  which  have  a diftlnguifhed 
merit.  But  the  porcelain  produced  in  the  king’s  manufacture 
at  Sevres  holds  at  prefent  the  firlt  rank,  from  its  fhining  white, 
its  beautiful  glazing,  and  coloured  grounds,  in  which  no  por- 
celain has  ever  equalled  it.  The  magnificence  of  the  gilding, 
the  regularity  and  elegance  of  its  forms,  furpafs  every  thing  of 
the  kind. 

Mr.  Guettard  has  publilhed  an  account  of  hi3  difcoveries  on 
this  fubjeCt,  in  the  Memoirs  of  the  Academy  of  Sciences  for  the 
year  1765.  The  kao-lin  which  he  employed  was  a white  argil- 
laceous earth,  filled  with  mica,  which  he  found  in  the  neighbour- 
hood of  Alen<jon  ; and  his  pe-tun-tfc  is  a hard,  quartzofe,  grit 
ftone,  found  abundantly  in  the  fame  country,  with  which  the 
flreets  of  Alen^on  are  paved.  We  alfo  know  that  Mr.  Guettard 
had  begun  to  make  his  experiments  on  porcelain  with  thefe 
materials  in  the  year  1751,  together  with  the  then  duke  of 
Orleans,  to  whom  he  was  attached.  The  count  de  Laura- 
guais,  of  the  Academy  of  Sciences,  engaged  in  the  purfuit  of 
porcelain  for  feveral  years  with  uncommon  ardour  and  con- 
flancy.  He  fpared  no  trouble  nor  expenfe  to  attain  his  purpofe, 
which  was,  to  make  porcelain  equal  in  all  refpefls  to  that  of 
China  and  Japan.  He  fhowed  fome  pieces  made  by  him  in  the 
year  1766  to  the  members  of  the  Academy  of  Sciences.  The 
perfons  appointed  by  them  to  examine  it  gave  their  opinion, 

“ that  of  all  the  porcelains  made  in  the  country,  that  of  the 
count  de  Lauraguais  mod  refembles  the  porcelain  of  China  and 
Japan  in  folidity,  grain,  and  unfufibility.”  It  were  to  be  wiftied 
that  it  pofi'effed  equally  the  other  qualities  effential  to  the  ex- 
cellence of  porcelain,  namely,  the  whitenefs  and  luftre  obfervable 
in  the  ancient  Japanefe  porcelain. 

We  fhall  now  fhow  what  thofe  qualities  are  which  conftitute 
the  perfection  of  porcelain.  We  mult  firft  carefully  diftinguifti 
the  qualities  which  only  contribute  to  the  beauty  and  external 
appearance,  from  the  intrinfic  and  effential  properties  in  which 
the  goodnefs  and  folidity  of  porcelain  confift.  All  perfons  who 
have  made  experiments  in  this  way  have  loon  difcovered  the 
pollibility  of  making  compounds  very  white,  beautifully  femi- 
tranlparent,  and  covered  with  a fhining  glazing  5 but  which 
cannot  be  worked  for  want  of  tenacity,  are  not  fufficiently  corn- 
pad,  are  effentially  fufible,  are  fubjed  to  break  by  fudden  appli- 
cation of  heat  and  cold  ; and,  laflly,  the  glazing  of  which  cracks, 
becomes  rough,  and  confequently  lofes  its  luftre  by  ufe,  becaufe 
it  is  too  foft. 

On  the  other  fide,  we  (hall  alfo  find  it  not  difficult  to  com- 
pofe  very  tenacious  paftes  which  fhall  be  capable  of  being  eafily 
worked  and  well  baked  ; which  in  the  baking  fhall  acquire  the 
defirable  hardnefs  and  denfity  ; which  are  unfufible,  and  capable 
of  fuftaining  very  well  the  fudden  change  of  heat  and  cold  ; and, 
in  a word,  which  fhall  have  all  the  qualities  of  the  moft  excel- 
lent porcelain,  excepting  whitenefs  and  beauty.  We  fhall  foon 
lee  that  the  materials  fit  for  the  compofition  of  fuch  porcelains 
may  be  found  abundantly  in  every  country.  The  only  difficulty, 
then,  in  this  inquiry  concerning  porcelain,  is  to  unite  beauty 
and  goodnefs  in  one  compofition  j and  indeed  nature  feems  to 
be  very  fparing  of  materials  fit  for  this  purpofe,  and  therefore 
perfect  porcelain  will  always  be  a dear  and  valuable  commodity. 

Thofe  potteries  which  we  call  Jlone-ware  are  not  of  modern 
invention,  and  have  all  the  effential  qualities  of  the  beft  Japanefe. 
For,  if  we  except  whitenefs,  on  which  alone  the  femi-tranfparency 
depends,  and  compare  all  the  properties  of  Japanefe  porcelain 
with  thofe  of  our  ftone-ware,  no  difference  can  be  found  betwixt 
-them.  The  fame  grain  appears  internally  in  both  ; the  fame 
found  is  produced  by  ftriking  them  when  properly  fufpended  ; 
the  fame  denfity,  the  fame  hardnefs  by  which  they  ftrike  fire 
with  fteel,  the  fame  faculty  of  fuftaining  the  heat  of  boiling 
liquors  without  breaking,  and  the  fame  unfufibility  in  fire,  are 
trblervable.  Laflly,  if  the  earths  of  which  ftone-ware  is  made 
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were  free  from  heterogeneous  colouring  matters,  which  prevent 
their  whitenefs  and  femi-tranfparency  j if  velleis  were  carefully 
formed ; if  all  the  proper  attentions  were  given  ; and  if  thei’e 
vefiels  were  covered  over  with  a fine  glazing — they  would  be  r s 
perfedl  porcelain  as  that  of  Japan.  The  moft  perfedl  porcelain, 
therefore,  is  nothing  elfe  than  a fine  white  ftone-ware. 

Earths  of  this  kind  are  probably  more  rare  in  Europe  than 
in  Japan  and  China.  And  probably  alfo  the  want  of  thefe 
earths  was  the  caufe  that  the  firft  makers  of  porcelain  in  thi3 
country  confined  themfelves  to  an  external  imitation,  by  em- 
ploying nothing  but  verifiable  matters,  with  fufible  falts  and  a 
fmall  quantity  of  white  earth  ; from  which  fufible  and  vitreous 
porcelains  were  compofed,  which  might  be  called  falje  porcelains. 
But  things  are  much  changed  fince  thefe  firft  attempts.  Befides 
the  difcoveries  of  the  count  de  Lauraguais  and  of  Mr.  Guettard, 
genuine  white  porcelains  have  been  made  a long  time  ago  in 
Germany,  efpecially  in  Saxony  and  at  Frankendal. 

Thefe  porcelains  are  not  inferior  in  any  refpeft  to  the  oriental ; 
they  are  even  much  fuperior  in  beauty  and  whitenefs  to  the 
modern  oriental  porcelain,  which  is  much  degenerated  in  thefe 
refpedts  ; they  teem  even  to  excel  the  oriental  in  the  moft  valua- 
ble quality  of  porcelain,  namely,  the  property  of  fuftaining  the 
fudden  change  of  heat  and  cold.  W e cannot  judge  of  the  quality 
of  porcelain  by  a flight  trial : for  fo  many  circumftances  concur 
to  make  a piece  of  porcelain  capable  or  incapable  of  fuftaining 
the  fudden  application  of  heat  and  of  cold,  that  if  at  the  fame 
time  boiling  water  be  poured  into  two  veffels,  one  of  which  is 
good  porcelain  and  the  other  bad,  the  former  may  poffibly  break 
and  the  latter  remain  entire.  The  only  true  method  of  dil- 
covering  good  porcelain  in  this  refpedl  is,  to  examine  feveral 
pieces  of  it  whic  h are  daily  ufed  ; for  inftance,  a fet  of  coffee- 
cups.  But  it  has  been  obferved,  that  in  many  fuch  pieces  of 
oriental  porcelain,  which  have  been  long  and  daily  ufed,  cracks 
in  the  diredlion  of  their  height  may  be  always  perceived,  which 
are  never  feen  in  the  good  European  porcelains. 

Every  one  talks  of  porcelain,  and  yet  few  are  connoiffeurs  of 
it.  None  can  be  confidered  as  fuch  but  thofe  who  have  long 
made  it  an  objedl  of  their  inquiries.  That  the  ancient  Japanefe 
porcelain  is  the  moft  perfedt  is  a general  opinion.  This  porce- 
lain is  indeed  very  beautiful,  and  we  muft  alfo  acknowledge  that 
its  quality  is  excellent.  It  has  been  our  model,  and  has  long 
been  the  object  of  our  admiration  and  emulation  ; but  which  we 
have  never  been  able  to  equal,  and  which  many  perfons  believe 
never  can  be  equalled.  Some  perfons  even  decry  the  Saxon  porce- 
lain for  a quality  which  really  gives  it  a fuperiority  to  the  Japa- 
nefe, namely,  the  greater  fmoothnefs,  luftre,  and  lefs  granulou9 
appearance  of  its  internal  furface  than  the  oriental.  The 
refemblance  of  this  furface  to  that  of  glafs  has  evidently  fug- 
gefted  this  notion  ; and  it  would  be  well  founded  if  the  denfity 
and  luftre  of  this  porcelain  proceeded  only  from  a fufible  and 
vitreous  quality  j but  as  they  do  not,  and  as  this  porcelain  is  as 
fixed  and  as  unfufible  as  the  Japanefe,  its  denfity,  fo  far  from 
being  a fault,  is  a valuable  quality:  for  we  muft  allow,  that,  of 
porcelains  equal  in  other  refpedts,  thofe  are  beft  which  are  moll 
firm  and  compadt.  Hence  the  interior  fubflance  of  the  Japa- 
nefe porcelain  is  efteemed  for  its  greater  denfity, compadtnefs, and 
luftre,  than  thofe  of  our  vitreous  fand  orfritt  porcelains  ; becaufe 
thefe  qualities  indicate  greater  cohefion,  and  more  intimate 
incorporation  of  its  parts.  For  the  fame  reafon,  alfo,  the  fuperior 
denfity  of  the  Saxon  porcelain  ought  to  give  it  the  preference 
to  the  Japanefe.  Bclidcs,  nothing  would  be  eafier  than  to  give 
the  Saxon  porcelain  the  granulous  texture  of  the  Japanefe,  by 
mixing  with  the  pafte  a certain  quantity  of  fand.  But  the 
perfons  who  perfedlcd  that  manufadture  were  certainly  fenfible 
that  fuch  a conformity  to  the  Japanefe  porcelain  would  leffen 
the  merit  of  theirs:  for  we  know,  that  in  general  porcelains 
are  better  in  proportion  as  they  contain  a larger  proportion  of 
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clay  or  earth,  and  lefs  of  fund,  flints,  or  other  matters  of  that 

k' What  we  have  faid  concerning  porcelain  in  general,  and  the 
principal  kinds  of  it,  teems  fufficient  to  give  juit  notions  of  it, 
if  not  to  perfons  who  without  confidering  the  iubjeft  are  de- 
termined to  prefer  the  molt  antient,  to  thofe,  at  leafl,  who 
have  made  experiments  on  this  fubjeft,  or  who,  having  a fuf- 
ficient knowledge  of  chenriftry,  are  capable  of  ftudying  and  ex- 
amining it  thoroughly.  We  fhall  finifh  this  article  by  giving  a 
fliort  defcription  of  the  method  of  manufacturing  porcelain 
as  praCtifed  in  Europe. 

The  bafis  of  the  porcelains  which  we  have  called  fujille, 

<1 vitreous , or  falfe  porcelains,  is  called  by  artifts  a fr  'itt ; which  is 
nothing  elfe  than  a mixture  ot  fand  or  of  powdered  flints,  with 
falls  capable  of  difpofing  them  to  fufion,  and  of  giving  them  a 
great  whitenefs  by  means  of  a fufficient  beat.  This  fritt  is  to 
be  then  mixed  with  as  much,  and  no  more,  of  a white  tenacious 
earth  of  an  argillaceous  or  marly  nature,  than  is  lufficient  to 
make  it  capable  of  being  worked  upon  the  wheel.  1 he  whole 
mixture  is  to  be  well  ground  together  in  a mill,  and  made  into 
a pafte,  which  is  to  be  formed,  either  upon  the  wheel  or  in 
moulds,  into  pieces  of  fuch  forms  as  are  required. 

Each  of  thefe  pieces,  when  dry,  is  to  be  put  into  a cafe  made 
of  earthen  ware  *j  which  cafes  are  to  be  ranged  in  piles  one 
upon  another,  in  a furnace  or  kiln,  which  is  to  be  filled  with 
thele  to  the  roof.  The  furnaces  are  chambers  or  cavities  of 
various  forms  and  fizes;  and  are  fo  difpofed,  that  their  fire-place 
is  placed  on  the  outfide  oppofite  to  one  or  more  openings,  which 
communicate  within  the  furnace.  The  flame  of  the  fuel  is 
drawn  within  the  furnace,  the  air  of  which  rarefying,  deter- 
mines a current  of  air  from  without  inwards,  as  in  all  furnaces. 
At  firft  a very  little  fire  is  made,  that  the  furnace  may  be  heated 
gradually,  and  is  to  be  increafed  more  and  more  till  the  porce- 
lain is  baked,  that  is,  till  it  has  acquired  its  proper  hardncfs 
and  tranfparency ; which  is  known  by  taking  out  of  the  furnace 
from  time  to  time,  and  examining,  lm all  pieces  of  porcelain, 
placed  for  that  purpofe  in  cafes  which  have  lateral  openings. 
When  thefe  pieces  fhow  that  the  porcelain  is  futficiently  baked, 
the  fire  is  no  longer  to  be  fupplied  with  fuel,  the  furnace  is  to 
be  cooled,  and  the  porcelain  taken  out,  which  in  this  Hate  re- 
fembles  white  marble  not  having  a fhining  iurface,  which  is 
afterwards  to  be  given  by  covering  them  with  a vitreous  com- 
pofition  called  the  glazing. 

The  porcelain  when  baked  and  not  glazed  is  called  bifcuit, 
which  is  more  or  lefs  beautiful  according  to  the  nature  of  the 
porcelain.  The  manufadlure  of  Sevres  excells  all  others  in  this 
refpeft,  and  it  is  therefore  the  only  one  which  can  produce  very 
fine  pieces  of  fculpture  ; that  is,  in  which  all  the  finenefs  of  the 
workmanfhip  is  preferved,  and  which  are  preferable  in  fmoothnefs 
and  whitenefs  to  the  fineft  marble  of  Italy. 

As  no  piece  of  fculpture  of  this  kind  can  preferve  all  the 
delicacy  of  it6  workmanfiiip  when  covered  with  a glazing,  and 
a3  fculptors  avoid  polifliing  their  marble  figures,  becaufe  the 
luftre  of  the  polifli  is  di (advantageous  ; therefore,  in  the  manu- 
factures of  Sevres,  all  figures  or  little  ftatues,  and  even  fome 
ornamental  vales,  are  left  in  the  ftate  of  bifcuit.  The  other 
pieces  of  porcelain  are  to  be  glazed  in  the  following  manner  : 

A glafs  is  firft  to  be  compofed  fuited  to  the  nature  of  the 
porcelain  to  which  it  is  to  be  applied  ; for  every  glals  is  not  fit 
for  this  purpofe.  We  frequently  find  that  a glafs  which  makes 
a fine  glazing  for  one  porcelain  fliall  make  a very  bad  glazing 
for  another  porcelain  ; (hall  crack  in  many  places,  fliall  have  no 


lufire,  or  fliall  contain  bubbles.  The  glazing,  then,  mull  be 
appropriated  to  each  porcelain,  that  is,  to  the  hardnefs  and 
denfity  of  the  ware,  and  to  the  ingredients  of  its  competition,  &c, 

Thefe  glazings  are  prepared  by  previoufly  fufing  together  all 
the  fubftances  of  which  they  confift,  fo  as  to  form  vitreous  maffes. 
Thefe  maffes  are  to  be  ground  very  finely  in  a mill.  This 
vitreous  powder  is  to  be  mixed  with  a fufficient  quantity  of  water, 
or  other  proper  liquor,  fo  that  the  mixture  lliall  have  the  con* 
fiftence  of  cream  of  milk.  The  pieces  of  porcelain  are  to  be 
covered  with  a thin  ftratum  of  this  matter  ; and  when  very  dry, 
they  are  to  be  again  put  into  the  furnace  in  the  fame  manner  as 
before  for  the  forming  of  the  bifcuit,  and  to  be  continued  there 
till  the  glazing  be  well  fufed.  The  necelTary  degree  of  fire  for 
fufing  the  glazing  is  much  lefs  than  that  for  baking  the  pafte. 

The  pieces  of  porcelain  which  are  intended  to  remain  white 
are  now  finifhed  ; but  thofe  which  are  to  be  painted  and  gilded 
muft  undergo  further  operations.  The  colours  to  be  applied 
are  the  fame  as  thofe  ufed  for  enamel  painting.  They  all  con- 
fift of  metallic  calces  bruifed  and  incorporated  with  a very  fufi- 
ble  glafs.  Crocus  of  iron  furnifhes  a red  colour  ; gold  precipitated 
by  tin  makes  the  purple  and  violet  ; copper  calcined  by  acids 
and  precipitated  by  an  alkali  gives  a fine  green  ; zaffre  makes  the 
blue  ; earths  fiightiy  ferruginous  produce  a yellow  ; and,  laftly, 
brown  and  black  colours  are  produced  by  calcined  iron,  together 
with  a deep  blue  of  zaffre.  Thefe  colours  being  ground  with 
gum-ivater,  or  with  oil  of  fpike,  are  to  be  employed  for  the 
painting  of  the  porcelain  with  defigns  of  flowers  and  other 
figures.  For  gilding,  a powder  or  calx  of  gold  is  to  be  ap- 
plied in  the  fame  manner  as  the  coloured  enamels.  The 
painted  and  gilded  porcelains  are  to  be  then  expofed  to  a fire 
capable  of  fufing  the  glafs,  with  which  the  metallic  colours  are 
mixed.  Thus  the  colours  are  made  to  adhere,  and  at  the  fame 
time  acquire  a glofs  equal  to  that  of  the  glazing.  The  gold 
alone  has  not  then  a fhining  appearance,  which  muft  be  after- 
wards given  ,to  it  by  burnifhing  with  a blood-ftone. 

The  operations  for  the  unfufible  porcelains,  and  alfo  for  fuch. 
as  are  of  the  nature  of  ftone-ware,  are  fomewhat  more  fimple. 
The  fands  and  ftones  which  enter  into  their  compofition  are  to 
be  ground  in  a mill  : the  earths  or  clays  are  to  be  wafhed  : the 
materials  are  to  be  well  mixed,  and  formed  into  a pafte  : the 
pieces  are  firft  rudely  formed  upon  a potter’s  wheel  $ and  when 
dry,  or  half  dry,  they  are  turned  again  upon  the  wheel,  and 
their  form  is  made  more  perfe£t  : they  are  then  placed  in  the 
furnace ; not  to  bake  them,  but  only  to  apply  a fufficient  heat 
to  give  them  luch  a folidity  that  they  may  be  handled  without 
breaking,  and  may  receive  the  glazing.  As  the  pieces  of  por- 
celain after  this  flight  heat  are  very  dry,  they  imbibe  water 
readily.  This  difpoiition  affifts  the  application  of  the  glazing. 
The  vitrifiable  or  vitrified  matter  of  this  glazing,  which  has 
been  previoufly  ground  in  a mill,  is  to  be  mixed  with  fuch  a 
quantity  of  water,  that  the  liquor  fhall  have  the  confidence  of 
milk.  The  pieces  of  porcelain  are  haftily  dipt  in  this  liquor, 
the  water  of  which  they  imbibe,  and  thus  on  their  Iurface  is 
left  an  uniform  covering  of  the  glazing  materials.  This  cover- 
ing, which  ought  to  be  very  thin,  will  loon  become  fo  dry,  that 
it  cannot  ftick  to  the  fingers  when  the  pieces  are  handled. 

The  pieces  of  this  porcelain  are  then  put  into  the  furnace  to 
be  perfe£tly  baked.  The  heat  is  to  be  railed  to  fuch  a height, 
that  all  within  the  furnace  fhall  be  white,  and  the  cafes  lhall 
be  undiftinguifliable  from  the  flame.  When,  by  taking  out 
linall  pieces,  the  porcelain  is  known  to  be  fufficient ly  baked, 
the  fire  is  difeontinued,  and  the  furnace  cooled.  If  the  baking 


* The  cafes  are  called  by  Englifh  potters  feggars.  They  are  generally  formed  of  coarfer  clays,  but  which  muft  be  alfo  capable 
of  fuftaining  the  heat  required  without  fufion.  By  means  of  thefe  calcs  the  contained  porcelain  is  preferved  from  the  finoke  of 
the  burning  fuel.  The  whitenefs  of  the  porcelain  depends  much  on  their  compadtnefs  of  texture,  by  which  the  fmoke  is  excluded, 
and  on  the  purity  of  the  clay  of  which  they  are  made. 
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has  been  well  performed,  the  pieces  of  porcelain  will  be  found 
by  this  fingle  operation  to  be  rendered  compadf,  fonorous, 
clofe  grained,  moderately  glofly,  and  covered  externally  with  a 
fine  glazing.  The  painting  and  gilding  of  this  porcelain  are 
to  be  executed  in  a manner  fimilar  to  that  already  deferibed. 

PoRCELAiN-Sta//,  a fpecies  of  Cyprjea. 

PORCH,  in  architecture,  a kind  of  veliibule  fupported  by 
columns  5 much  ufed  at  the  entrance  of  the  ancient  temples, 
hall  :,  churches,  &c.  A porch,  in  the  ancient  architecture,  was 
a veftibule,  or  a difpofition  of  infulated  columns  ufually 
crowned  with  a pediment,  forming  a covert  place  before  the 
principal  door  of  a temple  or  court  of  juftice.  Such  was  that 
before  the  door  of  St.  Paul’s,  Covent-Garden,  the  work  of  Inigo 
Jones.  When  a porch  had  four  columns  in  front,  it  was  called 
a tetrajlyle  ; when  fix,  bexajlylc ; when  eight,  oftojlyle,  &rc. 

Porch,  in  Greek  rooc,  a public  portico  in  Athens  adorned 
with  the  pictures  of  Polygnotus  and  other  eminent  painters. 
It  was  in  this  portico  that  Zeno  the  philofopher  taught  ; and 
hence  his  followers  were  called  Stoics.  See  Stoics  and  Zeno. 

PORCUPINE,  in  zoology.  See  Hystrix. 

PoHCUPiNE-Afizw,  the  name  by  which  one  Edward  Lambert, 
who  had  a diftempered  fkin,  went  in  London.  We  have  the  fol- 
lowing account  of  him  in  the  Philolophical  TranfaCtions  for 
1755,  by  Mr.  Henry  Baker,  F.  R.  S.  “ He  is  now  (fays  he) 
40  years  of  age,  and  it  is  24  years  fince  he  was  firft  fhown  to 
the  fociety.  The  fkin  of  this  man,  except  on  his  head  and 
face,  the  palms  of  his  hands,  and  the  foies  of  his  feet,  is  co- 
vered with  excrefcences  that  refemble  an  innumerable  company 
of  warts,  of  a brown  colour  and  cylindrical  figure;  all  riling 
to  an  equal  height,  which  is  about  an  inch,  and  growing  as 
clofe  as  pofiible  to  each  other  at  their  bafes  ; but  fo  ftiff  and 
elaftic  as  to  make  a ruftling  noife  when  the  hand  is  drawn  over 
them.  Thefe  excrefcences  are  gnnually  (lied,  and  renewed  in 
fome  of  the  autumn  or  winter  months.  The  new  ones,  which 
are  of  a paler  colour,  gradually  rife  up  from  beneath  as  the  old 
ones  fall  off ; and  at  this  time  it  has  been  found  neceffary  for  him 
to  lofe  a little  blood,  to  prevent  a flight  ficknefs  which  he  had 
been  ufed  to  fuffer  before  this  precaution  was  taken.  He  has  had 
the  fmall-pox,  and  he  has  been  twice  falivated,  in  hopes  to  get 
rid  of  this  difagreeable  covering  ; but  though,  juft  when  the  puf- 
tules  of  the  fmall-pox  had  lcaled  off,  and  immediately  after  his 
falivations,  his  fkin  appeared  white  and  fmooth,  yet  the  ex- 
crefcences foon  returned  by  a gradual  increafe,  and  his  fkin 
became  as  it  was  before.  His  health  during  his  whole  life  has 
been  remarkably  good  : but  there  is  one  particular  of  this  cafe 
more  extraordinary  than  all  the  reft  : this  man  has  had  fix 

children,  and  all  of  them  had  the  fame  rugged  covering  as  him- 
fe If,  which  came  on  like  his  own  about  nine  weeks  after  the 
birth.  Of  thefe  children  only  one  is  now  living,  a pretty  boy, 
who  was  fhown  with  his  father.  It  appears,  therefore,  as  Mr. 
Baker  remarks,  that  a race  of  people  might  be  propagated  by 
this  man,  as  different  'from  other  men  as  an  African  is  from  an 
Englishman  ; and  that  if  this  Ihould  have  happened  in  any  for- 
mer age,  and  the  accidental  original  have  been  forgotten,  there 
would  be  the  fame  obje&ions  againft  their  being  derived  from 
the  fame  common  ftock  with  others  : it  muft  therefore  be  ad- 
mitted pofiible,  that  the  differences  now  fubfifting  between  one 
part  of  mankind  and  another,  may  have  been  produced  by  fome 
fuch  accidental  caufe,  long  after  the  earth  has  been  peopled  by 
one  common  progenitor.” 

PORE,  in  anatomy,  a little  interfticc  or  fpace  between  the 
parts  cf  the  fkin,  fervingfor  perfpirafion. 

PORELLA,  in  botany;  a genus  of  the  natural  order  of 
mufei,  belonging  to  the  cryptogamia  clafs  of  plants.  The  an- 
thers are  multilocular,  full  of  natural  pores,  with  an  oper- 
culum ; there  is  no  calyptra,  nor  pedicle  3 the  capfules  contain 
^ powder  like  thofe  of  the  other  molfes  ; and  their  manner  of 


(bedding  this  powder  is  not  by  feparating  into  two  parts,  like 
thofe  of  the  folago  and  lycopodium,  but  by  opening  into  feveral 
holes  on  all  fides. 

PORENTRU,  is  a town  of  Swifferland,  in  Elfgaw,  and  capital 
of  the  territory  of  the  bifhop  of  Bade.  It  has  a good  caftle, 
where  he  refides.  It  has  in  it,  however,  nothing  elfe  worth 
taking  notice  of,  except  the  cathedral.  The  bifhop  is  a prince 
of  the  empire.  It  is  feated  on  the  river  Halle,  near  mount  Jura, 
22  miles  louth  of  Bafle.  E.  Ion.  7.  2.  N.  lat.  47.  34, 

PORISM,  in  geometry,  is  a name  given  by  the  ancient  geo- 
meters to  two  claffes  of  mathematical  propofitions.  Euclid 
gives  this  name  to  propofitions  Which  are  involved  in  others 
which  he  is  profeffedly  invelLgating,  and  which,  although  not 
his  principal  objeft,  are  yet  obtained  along  with  it,  as  is  ex- 
preffed  by  their  name  porijmata , “ acquifitions.”  Such  propofi- 
tions are  now  called  corollaries.  But  he  gives  the  fame  name, 
byway  of  eminence,  to  a particular  clafs  of  propofitions  which 
he  collected  in  the  courfe  of  his  refearches,  and  feledted  from 
among  many  others  on  account  of  their  great  fublerviency  to 
the  bufinefs  of  geometrical  inveftigation  in  general.  Thefe  pro- 
pofitions were  fo  named  by  him,  either  from  the  way  in  which 
he  difeovered  them,  while  he  was  inveftigating  fomething  elle, 
by  which  means  they  might  be  confidered  as  gains  or  acquifi- 
tions, or  from  their  utility  in  acquiring  further  knowledge  as 
fteps  in  the  inveftigation.  In  this  feniethey  are  porifmata  ; for 
■uToci^OJ  fignifies  both  to  inveftigate  and  to  acquire  by  inveftiga- 
tion. Thefe  propofitions  formed  a colletlion,  which  was  fami- 
liarly known  to  the  ancient  geometers  by  the  name  of  Euclid’s 
porifrtis ; and  Pappus  of  Alexandria  lays,  that  it  was  a moft 
ingenious  colledlion  of  many  things  conducive  to  the  analyfis 
or  folution  of  the  moft  difficult  problems,  and  which  afforded 
great  delight  to  thofe  who  were  able  to  underftand  and  to  in- 
veftigate  them. 

Unfortunately  for  mathematical  fcience,  however,  this  valu- 
able colledlion  is  now  loft,  and  it  ftill  remains  a doubtful  queflion 
in  what  manner  the  ancients  conducted  their  refearches  upon 
this  curious  fubjedt.  We  have,  however,  reafon  to  believe  that 
their  method  was  excellent  both  in  principle  and  extent;  for 
their  analyfis  led  them  to  many  profound  difeoveries,  and  was 
reftridted  by  the  fevereft  logic.  The  only  account  vve  have  of 
this  clafs  of  geometrical  propofitions  is  in  a fragment  of  Pap- 
pus, in  which  he  attempts  a general  definition  of  them,  as  a fet 
of  mathematical  propofitions  diftinguifhable  in  kind  from  all 
others  ; but  of  this  dillindliun  nothing  remains,  except  a cri- 
ticilm  on  a definition  of  them  given  by  fome  geometers, 
and  with  which  he  finds  fault,  as  defining  them  only  by  an  ac- 
cidental circumftarice,  “ Porifma  cjl  quod  deficit  bypotbeji  a tbco~ 
remate  heali .’’ 

Pappus  then  proceeds  to  give  an  account  of  Euclid’s  porifins ; 
but  the  enunciations  are  fo  extremely  defedfive,  at  the  fame 
time  that  they  refer  to  a figure  now  loft,  that  Dr.  Halley 
confeffes  the  fragment  in  queftion  to  be  beyond  his  cornpre- 
henljon.  ' 

The  high  encomiums  given  by  Pappus  to  thefe  propofitions 
have  excited  the  curiofity  of  the  greateft  geometers  of  modern 
times,  who  have  attempted  to  difeover  their  nature  and  mari- 
ner of  inveftigation.  M.  Fermat,  a French  mathematician 
of  the  laft  century,  attaching  himfelf  to  the  definition  which 
Pappus  criticifes,  publithed  an  introdudfion  (for  this  is  its  mo- 
dclt  title)  to  this  fubjedf,  which  many  others  tried  to  elucidate 
in  vain.  At  length  Dr.  Simfon  of  Glafgow,  by  patient  inquiry 
and  fome  lucky  thoughts,  obtained  reftoration  of  the  porifms  of 
Euclid,  which  has  all  the  appearance  of  being  juft.  It  precifely 
correfponds  to  Pappus's  delcription  of  them.  All  the  lemmas 
which  Pappus  has  given  for  the  better  underflanding  of  Euclid  s 
propofitions  are  equally  applicable  to  thofe  of  Dr.  Simfon, 
which  arc  found  to  differ  from  local  theorems  precifely  asJPappus 
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affirms  thefe  of  Euclid  to  have  done.  They  require  a parti- 
cular mode  of  analyfis,  and  are  of  immenfe  lervice  in  geome- 
trical inveftigation  j on  which  account  they  may  juftly  claim 
our  attention. 

While  Dr.  Simfon  was  employed  in  this  inquiry,  he  carried  on 
a correfpondence  upon  the  i'ubjedt  with  the  late  Dr.  M.  Stew- 
art, profeffor  of  mathematics  in  the  univerfity  of  Edinburgh  ; 
who,  betides  entering  into  Dr.  Simfon’s  views,  and  communi- 
cating to  him  many  curious  porifms,  purfued  the  fame  fubjett 
in  a new  and  very  different  direftion.  He  publifhed  the  refult 
of  his  inquiries  in  1 46,  under  the  title  of  General  Theorems, 
not  caring  to  give  them  any  other  name,  left  he  might  appear 
to  anticipate  the  labours  of  his  friend  and  former  preceptor. 
The  greater  part  of  the  propofitions  contained  in  that  work  are 
porifms,  but  without  demonftrations  ; therefore,  whoever  willies 
to  inveftigate  one  of  the  molt  curious  fubjedts  in  geometry,  will 
there  find  abundance  of  materials,  and  an  ample  field  for  dif- 
Cuffion. 

Dr.  Simfon  defines  a porifm  to  be  “ a propofition,  in  which 
it  is  propofed  to  demonftrate,  that  one  or  more  things  are  given, 
between  which,  and  every  one  of  innumerable  other  things  not 
given,  but  affirmed  according  to  a given  law,  a certain  relation 
defcrib.ed  in  the  propofition  is  fhown  to  take  place.” 

This  definition  is  not  a little  obfeure,  but  will  be  plainer  if  ex- 
preflfed  thus  : “ A porifm  is  a proposition  affirming  the  poffi- 
bility  of  finding  fuch  conditions  as  will  render  a certain  problem 
indeterminate,  or  capable  of  innumerable  lolutions.”  This 
definition  agrees  with  Pappus’s  idea  of  thefe  propofitions,  fo  far 
at  leaft  as  they  can  be  underftood  from  the  fragment  already 
mentioned  ; for  the  propofitions  here  defined,  like  thofe  which 
he  deferibes,  are,  ftridtly  fpeaking,  neither  theorems  nor  pro- 
blems, but  of  an  intermediate  nature  between  both  ; for  they 
neither  limply  enunciate  a truth  to  be  demonftrated,  nor  pro- 
pofe  a queftion  to  be  relolved,  but  are  affirmations  of  a truth  in 
which  the  determination  of  an  unknown  quantity  is  involved. 
In  as  far,  therefore,  as  they  afiert  that  a certain  problem  may 
become  indeterminate,  they  are  of  the  nature  of  theorems  ; and, 
in  as  far  as  they  feek  to  difeover  the  conditions  by  which  that 
is  brought  about,  they  are  of  the  nature  of  problems. 

We  (hall  endeavour  to  make  our  readers  underftand  thisfub- 
je£l  diftin£tly,  by  confidering  them  in  the  way  in  which  it  is 
probable  they  occurred  to  the  ancient  geometers  in  the  courfe 
of  their  refearches  : this  will  at  the  fame  time  fhow  the  nature 
of  the  analyfis  peculiar  to  them,  and  their  great  ufe  in  the  folu- 
tion  of  problems. 

It  appears  to  be  certain,  that  it  has  been  the  folution  of  pro- 
blems which,  in  all  ftates  of  the  mathematical  fciences,  has  led 
to  the  difeovery  of  geometrical  truths  : the  firlt  mathematical 
inquiries,  in  particular,  mult  have  occurred  in  the  form  of 
queftions,  where  fomething  was  given,  and  fomething  required  to 
bedone;  and  by  thereafoning  neceflary  to  anfwer  thefe  queftions, 
or  to  difeover  the  relation  between  the  things  given  and  thofe  to 
be  found,  many  truths  were  luggefted,  which  came  afterwards  to 
be  the  fubje<5t  of  feparate  demonftrations. 

The  number  of  thefe  was  the  greater,  becaufe  the  ancient 
geometers  always  undertook  the  folution  of  problems  with  a 
fcrupulous  and  minute  attention,  infomuch  that  they  would 
fcarcely  luffer  any  of  the  collateral  truths  to  efcape  their  obler- 
vation. 

Nuw,  as  this  cautious  manner  of  proceeding  gave  an  oppor- 
tunity ot  laying  hold  of  every  collateral  truth  connedted  with 
the  main  object  of  inquiry,  thefe  geometers  loon  perceived,  that 
there  were  many  problems  which  in  certain  cafes  would  admit 
of  no  folution  whatever,  in  cotilequence  of  a particular  relation 
taking  place  among  the  quantities  which  were  given.  Such 
problems  were  laid  to  become  impolfible  : and  it  was  fqon  per- 
ceived, that  this  always  happened  when  one  of  the  conditions 
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of  the  problem  was  inconliftent  with  the  reft.  Thus,  when  it 
was  required  to  divide  a line,  fo  that  the  redtangle  contained  by 
its  fegments  might  be  equal  to  a given  fpace,  it  is  evident  that 
this  was  poflible  only  when  the  given  lpace  was  lefs  than  the 
fquare-of  half  the  line ; for,  when  it  was  otherwife,  the  two 
conditions  defining,  the  one  the  magnitude  of  the  line,  and 
the  other  the  redtangle  of  its  fegments,  were  inconfittent  with 
each  other.  Such  cafes  would  occur  in  the  folution  of  the 
moft  fimple  problems ; but  if  they  were  more  complicated, 
it  mull  have  been  remarked,  that  the  conftrudtions  would 
fometimes  fail,  for  a reafon  diredtly  contrary  to  that  juft  now 
alfigned.  Cal’es  would  occur,  where  the  lines,  which  by  their 
interfedtion  were  to  determine  the  thing  fought,  inftead  of  in- 
terfedting  each  other  as  they  did  commonly,  or  of  not  meeting 
at  all  as  in  the  above-mentioned  cafe  of  impoffibility,  would 
coincide  with  one  another  entirely,  and  of  courfe  leave  the 
problem  unrefolved.  It  would  appear  to  geometers,  upon  a 
little  refledtion,  that  fince,  in  the  cafe  of  determinate  problems, 
the  thing  required  was  determined  by  the  interfedtion  of  the 
two  lines  already  mentioned,  that  is,  by  the  points  common 
to  both  ; fo,  in  the  cafe  of  their  coincidence,  as  all  their  parts 
were  in  common,  every  one  of  thefe  points  muft  give  a (olu-, 
tion,  or,  in  other  words,  the  lolutions  muft  be  indefinite  in 
number. 

Upon  inquiry,  it  would  be  found  that  this  proceeded  from 
fome  condition  of  the  problem  having  been  involved  in  another, 
fo  that,  in  fadl,  there  was  but  one  ; which  did  not  leave  a fuf- 
ficient  number  of  independent  conditions  to  limit  the  problem 
to  a tingle  or  to  any  determinate  number  of  folutions.  It 
would  foon  be  perceived,  that  thefe  cafes  formed  very  curiouls 
propofitions  of  an  intermediate  nature  between  problems  and 
theorems;  and  that  they  admitted  of  being  enunciated  in  a man- 
ner peculiarly  elegant  and  concife.  It  was  to  fuch  propofitions 
that  the  ancients  gave  the  name  of  porifms.  This  deduction 
requires  to  be  illuftrated  by  an  example  : fuppofe,  therefore, 
that  it  were  required  to  refolve  the  following  problem. 

A circle  ABC  (plate  18.  fig.  1.),  aftraight  line  DE,  and  a 
point  F,  being  given  in  pofition,  to  find  a point  G in  the  ftraight 
line  DE  fuch,  that  GF,  the  line  drawn  from  it  to  the  given 
point,  ffiail  be  equal  to  GI3,  the  line  drawn  from  it  touching  the 
given  circle. 

Suppofe  G to  be  found,  and  GB  to  be  drawn  touching  the 
given  circle  ABC  in  B,  let  H be  its  centre,  join  HB,  and  let 
HD  be  perpendicular  to  DE.  From  Ddraw  DL,  touching  the 
circle  ABC  in  L,  and  join  HL  ; alfo  from  the  centre  G,  with 
the  diftance  GB  or  GP',  deferibe  the  circle  BK.F,  meeting  HD 
in  the  points  K and  K'.  Then  HD  and  DL  are  given  in  po- 
fition and  magnitude;  and  becaufe  GB  touches  the  circle  ABC, 
HBG  is  a right  angle;  and  fince  G is  the  centre  of  the  circle 
BK.F,  therefore  HB  touches  the  circle  BKF,  and  HB2  = the 
rectangle  K'HK;  which  reftangle  + DK2  = HD1,,  becaufe 
K'K  is  bifeaed  in  D,  therefore  HL1  + KD1  - DH1  = HL1 
and  — LD2 ; therefore  DK2  = DI.a,  and  DK  = DL  ; and 
fince  DL  is  given  in  magnitude,  DK  is  alfo  given,  and  K is  3 
given  point  : for  the  fame  reafon  K'  is  a given  point,  and  the 
point  F being  given  by  hypothefis,  the  circle  JBKP  is  given 
by  pofition.  The  point  G,  the  centre  of  the  circle,  is  there- 
fore given,  which  was  to  be  found.  Hence  this  conftruaion  : 

Having  drawn  HD  perpendicular  to  DE,  and  DL  touching 
the  circle  ABC,  make  DK  and  DK' each  equal,  to  DL,  and 
find  G the  centre  of  the  circle  deferibed  through  the  points 
K'FIv  ; that  is,  let  FK/  be  joined  and  bifeaed  at  right  angles 
by  MN,  which  mifets  DE  in  G,  G will  be  the  point  re  •uired  ; 
that  is,  if  GB  be  drawn  touching  the  circle  ABC,  and  GF  to 
the  given  point,  GB  is  equal  to  GF. 

The  lynthetical  demonftration  is  eafily  derived  from  the  pre- 
ceding analyfis  •,  but  it  mult  be  remarked,  that  in  fome  cafes 
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this  conftru&ion  fails.  For,  fir  ft,  if  F fall  anywhere  in  DM, 
as  at  F',  the  line  MN  becomes  parallel  to  DE,  and  the  point 
G is  nowhere  to  be  found ; or,  in  other  words,  it  is  at  an  in- 
finite dillance  from  D.  This  is  true  in  general  ; but  it  the 
. given  point  F coincides  with  K,  then  MN  evidently  coincides 
with  DE;  fo  that,  agreeable  to  a remark  already  made,  every 
point  of  the  line  DE  may  be  taken  for  G,  and  will  fatisfy  the 
conditions  of  the  problem  ; that  is  to  fay,  GB  will  be  equal  to 
GK,  wherever  the  point  G be  taken  in  the  line  DE  : the  fame 
is  true  it  F coincide  with  K.  Thus,  we  have  an  inltance  of  a 
problem,  and  that  too  a very  Ample  one,  which,  in  general,  ad- 
mits but  of  one  folutjon  ; but  which,  in  one  particular  cafe, 
when  a certain  relation  takes  place  among  the  things  given, 
becomes  indefinite,  and  admits  of  innumerable  folutions.  The 
propofition  which  refnlts  from  this  cafe  of  the  problem  is  a 
porifm,  and  may  be  thus  enunciated  : 

“ A circle  ABC  being, given  by  pofition,  and  alfo  a flraight 
line  DE,  which  does  not  cut  th^  circle,  a point  K may  be 
found,  fu,ch,  that  if  G be  any  point  whatever  in  DE,  the 
flraight  finedrawn  from  G to  the  point  K fliall  be  equal  to  the 
llraight  line  drawn  from  G touching  the  given  circle  ABC.” 

The  problem  which  follows  appears  to  have  led  to  the  dif- 
covery  of  many  porifm s. 

A circle  ABC  (fig.  2.)  and  two  points  D,  E,#in  a diameter 
of  it  being  given,  to  fjnd  a point  F in  the  circumference  of  the 
given  circle;  from  which,  if  flraight  lines  be  drawn  to  the 
given  points  E,  D,  thefe  flraight  fines  fliall  have,  to  one  another 
the  given  ratio  of  «.  to  j3,  which  is  fuppofed  to  be  that  of  a 
greater  to  a lefs.  Suppofe  the  problem  refolved,  and  that  F is 
found,  fo  that  FE  has  to  FD  the  given  ratio  of  a.  to  (3,  produce 
EF  towards  B,  bifeft  the  angle  EFD  by  FL,  and  DFB  by 
FM  : therefore  EL  : LD  : : EF  :FD,  that  is  in  a given  ratio; 
and  fmee  ED  is  given,  each  of  the  fegments  EL,  LD,  is  given, 
and  the  point  L is  alfo  given  ; becaufe  DFB  is  bifefled  by  FM, 
EM  : M D : : EF  : FD,  that  is,  in  a given  ratio,  and  therefore 
M is  given.  Since  DEL  is  half  of  DFE,  and  DFM  half  of 
DFB,  therefore  LFM  is  half  of  (DFE  + DFB),  therefore 
EFM  is  a right  angle;  and  fince  the  points  L,  M,  are  given, 
the  pointE  is  in  the  circumference  of  a circledefcribed  upon  LM 
as  a diameter,  and  therefore  given  in  pofition.  Now  the  point 
F is  alfo  in  the  circumference  of  the  given  circle  ABC,  there- 
fore it  is  in  the  interfe£lion  of  the  two  given  circumferences, 
and  therefore  is  found.  Hence  this  conflrudlion  : divide  ED  in 
L,  fo  that  EL  may  be  to  LD  in  the  given  ratio  of  a to  /3,  and 
produce  ED  alfo  to  M,  fo  that  EM  may  be  to  MD  in  the  fame 
given  ratio  of«  to  (S  ; bifeft  LM  in  N,  and  from  the  centre  N, 
with  the  diftanceNL,  deferibe  the  femicircle  LFM;  and  the 
point  F,  in  which  it  interfedls  the  circle  ABC,  is  the  point  re- 
quired. 

The  fynthetical  demonftration  is  eafily  derived  from  the  pre- 
ceding analyfis.  It  mull,  however,  be  remarked,  that  the  con- 
liru£lion  fails  when  the  circle  LFM  falls  either  wholly  within 
or  wholly  without  the  circle  ABC,  fo  that  the  circumferences 
do  not  interfe£l ; and  in  thefe  cafes  the  problem  cannot  be 
folved.  It  is  alfo  obvious  that  the  conftru&ion  will  fail  in  an- 
other cafe,  viz.  when  the  two  circumferences  LFM,  ABC,  en- 
tirely coincide.  In  this  cafe,  it  is  further  evident,  that  every 
point  in  the  circumference  ABC  will  anfwer  the  conditions  of 
the  problem,  which  is  therefore  capable  of  numberlefs  folu- 
tions, and  may,  as  in  the  former  inftances,  be  converted  into 
a porifm.  We  now  inquire,  therefore,  in  what  circumflances 
the  piint  L will  coincide  with  A,  and  alfo  the  point  M with 
C,  and  of  confequence  the  circumference  LFM  with  ABC.  If 
we  fuppofe  that  they  coincide,  EA  : AD  : : a : : : EC  : CD, 

and  EA  : EC  : : AD  : CD,  or  by  converfion  EA  : AC  : : AD  : 
CD — AD  : : AD  : 2DO,  O being  the  centre  of  the  circle 
ABC  ; therefore,  alfo,  EA  : AO  : ; AD  : DO,  and  by  com- 
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pofition  EO  : AO  : : AO  : DO,  therefore  E0x0Dr=A07» 
Hence,  if  the  given  points  E and  D (fig.  3.)  be  fo  fituated,  that 
EO  x OD=  AO1,  and  at  the  filme  time  a : /3  : : EA  : AD  : : 
EC  : CD,  the  problem  admits  of  numberleis  folutions  ; and 
if  either  of  the  points  D or  E be  given,  the  other  point,  and 
alfo  the  ratio  which  will  render  the  problem  indeterminate,  may 
be  found.  I'lence  we  have  this  porifm  : 

“ A circle  ABC,  and  alfo  a point  D being  given,  another 
point  E may  be  found,  fuch  that  the  two  lines  inflefted  from 
thefe  points  to  any  point  in  the  circumference  ABC,  fliall  have 
to  each  other  a given  ratio,  which  ratio  is  alfo  to  be  found.” 
Hence  alfo  we  have  an  example  of  the  derivation  of  porifins 
from  one  another;  for,  the  circle  ABC,  and  the  points  D and  E 
remaining  as  before  (fig.  3.),  if,  through  D,  we  draw  any  fine 
whatever  F1DB,  meeting  the  circle  in  B and  H ; and  if  the 
lines  EB,  F.H,  be  alfo  drawn,  thefe  fines  will  cut  off  equal 
circumferences  BE,  HG.  Let  EC  be  drawn,  and  it  is  plain 
from  the  foregoing  analyfis,  that  the  angles  DFC,  CFB,  are 
equal ; therefore  if  OG,  OB,  be  drawn,  the  angles  BOG,  COG, 
are  alfo  equal  ; and  confequently  the  angles  DOB,  DOG.  in 
the  fame  manner,  by  joining  AB,  the,  angle  DBE  being  bifect- 
ed  by  BA,  it  is  evident  that  the  angle  AOF  is  equal  to  AOH, 
and  therefore  the  angle  FOB  to  HOG,  that  is,  the  arch  l'B 
to  the  arch  HG.  This  propofition  appears  to  have  been  the 
laft  but  one  in  the  third  book -of  Euclid’s  Porifins,  and  the  man- 
ner of  its  enunciation  in  the  porifmatic  form  is  obvious. 

The  preceding  propofition  alfo  affords  an  illuftration  of  the 
remark,  that  the  conditions  of  a problem  are  involved  in  one 
another  in  the  porifmatic  or  indefinite  cale;  for  here  feveral  in- 
dependent conditions  are  laid  down,  by  the  help  of  which  the 
problem  is  to  be  refolved.  Two  points  D and  E are  given,  from 
which  two  fines  are  to  be  inflected,  and  a circumference  ABC, 
in  which  thefe  fines  are  to  meet,  as  alfo  a ratio  which  thefe  lines 
are  to  have  to  each  other.  Now  thefe  conditions  are  all  inde- 
pendent on  one  another,  fo  that  any  one  may  be  changed  with- 
out any  change  whatever  in  the  reft.  This  is  true  in  general ; 
but  yet  in  on£  cafe,  viz.  when  the  points  are  fo  related  to  one 
another  that  their  retfangle  under  their  diftances  from  the  centre 
is  equal  to  the  fquare  of  the  radius  of  the  circle;  it  follows 
from  the  preceding  analyfis,  that  the  ratio  of  the  infle6led  fines 
is  no  longer  a matter  of  choice,  but  a neccflary  confequence  of 
this  difpofition  of  the  points. 

From  what  has  been  already  faid,  we  may  trace  the  imperfect 
definition  of  a porifm  which  Pappus  aferibes  to  the  later  geo- 
meters, viz.  that  it  differs  from  a local  theorem,  by  wanting  the 
hypothefis  aflumed  in  that  theorem.  Now,  to  underftand  this, 
it  muff:  be  obferved,  that  if  we  take  one  of  the  propofitions 
called  loci,  and  make  the  contlruilion  of  the  figure  a part  of 
the  hypothefis,  we  get  what  was  called  by  the  ancient  geometers 
a local  theorem,  if,  again,  in  the  enunciation  of  the  theorem, 
that  part  of  the  hypothefis  which  contains  the  conllruftion  be 
fuppreffed,  the  propofition  thence  arifing  will  be  a poriim  ; for 
it  will  enunciate  a truth,  and  will  require  to  the  full  under- 
ftanding  and  invefiigation  of  that  truth,  that  fomething  fliould 
be  found,  viz.  the  circumflances  in  the  conftru£tion  luppoled  to 
be  omitted. 

Thus,  when  we  fay,  if  from  two  given  points  E,  D,  (fig.  3.) 
two  flraight  lines  EE,  FD,  are  infie£led  to  a third  point 
F,  fo  as  to  be  to  one  another  in  a given  ratio,  the  point  F is 
in  the  circumference  of  a given  circle,  we  have  a locus.  But 
when  converfely  it  is  faid,  if  a circle  ABC,  of  which  the  centre 
isO,  be  given  by  pofition,  as  alfo  a point  E ; and  if  D be  taken 
in  the  fine  EO,  fo  that  EO  X OD  = AO‘  ; and  if  from  E and 
D the  fines  EF>  DE  be  inile&ed  to  any  point  of  the  circum- 
ference ABC,  the  ratio  of  EF  to  DF  will  be  given,  viz.  the 
fame  with  that  of  EA  to  AD,  we  have  a local  theorem. 

Laftly,  when  it  is  faid,  if  a circle  ABC  be  given  by  pofition, 
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snd  alfo  a point  E,  a point  D may  be  found,  fuch  that  if  EF, 
ED  be  inflefted  from  E and  I)  to  any  point  F in  the  circum- 
ference ABC,  thefe  lines  fhall  have  a given  ratio  to  one  another, 
the  proportion  becomes  a porifm,  and  is  the  fame  that  has  juft 
now  been  inveftigated. 

Hence  it  is  evident,  that  the  local  theorem  is  changed  into 
, a porifm,  by  leavfng  out  what  relates  to  the  determination  of 
D,  and  of  the  given  ratio.  But  though  all  propofitions  formed 
in  this  way  from  the  converfion  of  loci,  are  porifms,  yet  all 
porifms  are  not  formed  from  the  converfion  of  loci  ; the  firft, 
for  inftance,  of  the  preceding  cannot  by  converfion  be  changed 
into  a locus  ; therefore  Fermat’s  idea  of  porifms,  founded  upon 
this  circumftance,  could  not  fail  to  be  imperfeft. 

To  confirm  the  truth  of  the  preceding  theory,  it  may  be 
added,  that  profeffor  Dr.  Stewart,  in  a paper  read  a confiderable 
time  ago  before  the  Philofophical  Society  of  Edinburgh,  defines 
a porifm  to-be  “ A propofition  affirming  the  poflibility  of  find- 
ing one  or  more  conditions  of  an  indeterminate  theorem 
where,  by  an  indeterminate  theorem,  he  meant  one  which  ex- 
preiTes  a relation  between  certain  quantities  that  are  determinate 
and  certain  others  that  are  indeterminate ; a definition  which  evi- 
dently agrees  with  the  explanations  which  have  been  here  given. 

If  the  idea  which  we  have  given  of  thefe  propofitions  be  juft, 
it  follows,  that  they  are  to  be  difcovered  by  confidering  thofe 
cafes  in  which  the  conftrudtion  of  a problem  fails,  in  confe- 
quence  of  the  lines  which  by  their  interfedtion,  or  the  points 
which  by  their  pofition,  were  to  determine  the  problem  required, 
happening  to  coincide  with  one  another.  A porifm  may  there- 
fore be  deduced  from  the  problem  to  which  it  belongs,  juft  as 
propofitions  concerning  the  maxima  and  minima  of  quantities 
are  deduced  from  the  problems  of  which  they  form  limitations; 
and  fuch  is  the  mod  natural  and  obvious  analyfis  of  which  this 
clafs  of  propofitions  admits. 

The  following  porifm  is  the  firft  of  Euclid’s,  and  the  firft 
alfo  which  was  reftored.  Tt  is  given  here  to  exemplify  the  ad- 
vantage which,  in  inveftigations  of  this  kind,  may  be  derived 
from' employing  the  Jaw  of  continuity  in  its  utmoft  extent,  and 
purfuing  porifms  to  thofe  extreme  cafes  where  the  indetermi- 
nate magnitudes  increafe  ad  infinitum. 

This  porifm  may  beconfidered  as  having  occurred  in  the  fo- 
lution  of  the  following  problem:  Two  points  A,  B,  (fig.  4.) 
end  alfo  three  ftraight  lines  DE,  FK,  KL,  being  given  in  pofi- 
tion, togethe-r  with  two  points  Id  and  M in  two  of  thefe  lines, 
to  infltdf  from  A and  B to  a point  in  the  third,  two  lines  that 
fhall  cut  off  from  KF  and  KL  two  fegrnents,  adjacent  to  the 
given  points  H and  M,  having  to  one  another  the  given  ratio 
of  a to  /3.  Now,  to  find  whether  a porifm  be  connedfed  with 
this  problem,  fuppofe  that  there  is,  and  that  the  following  pro- 
pofition is  true.  Two  points  A and  B,  and  two  ftraight  lines 
DE,  FK,  being  given  in  pofition,  and  alfo  a point  FI  in  one 
of  them,  a line  LK  may  be  found,  and  alfo  a point  in  it  M, 
both  given  in  pofition,  fuch  that  AE  and  BE  inlledled  from 
the  points  A and  B to  any  point  whatever  of  the  line  DE,  fhall 
cut  off  from  the  other  lines  FK  and  LK  fegrnents  FIG  and 
MM  adjacent  to  the  given  points  FI  and  JVJ,  having  to  one 
another  the  given  ratio  of  a to  ,6. 

Firft,  let  AE',  BE',  be  infledtedto  the  point  E',  fo  that  AE' 
may  be  parallel  to  FK,  then  fhall  E'B  be  parallel  to  KL,  the 
line  to  be  found  ; for,  if  it  be  not  parallel  to  KL,  the  point  of 
their  interfedlion  muft  be  at  a finite  diftance  from  the  point  M, 
a^d  therefore  making  as  /S  to  a;  fo  this  diftance  to  a fourth 
proportional,  the  diftance  from  Fi  at  which  A E'  interltdls  FK, 
will  be  equal  to  that  fourth  proportional.  But  AIL'  docs  not 
interfcdl  FK,  for  they  are  parallel  by  conftrudtion  ; therefore 
BE'  cannot  interfeft  KL,  which  is  therefore  parallel  to  BE', 
a line  given  in  pofition.  Again,  let  AIL'',  BE'',  be  in flerfted  to 
E",  fo  that  AE"  may  pafs  through  the  given  point  H ; then  it 
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is  plain  that  BE"  muft  pafs  through  the  point  to  be  found  M ; 
for,  if  not,  it  may  be  demonftrated  juft  as  above,  that  AE''dces 
not  pafs  through  FI,  contrary  to  the  fuppofition.  The  point 
to  be  found  is  therefore  in  the  line  E"B,  which  is  given  in  pofi- 
tion. Now,  if  from  E there  be  drawn  EP  parallel^ to  AE',  and 

ES  parallel  to  BE',  BS  : SE 

PE  x AF 


T SExBL 
BL  : LN  = — — — ,and  AP: 


PE  : : AF 

SExBL 

: BS 


FG 


AP  ’ 

PE  x AF  x BS 


therefore  FG 


BS 

LN  ; 


PE  x AF 

AP 


SE  x BL  X AP  ; wherefore  the 


ratio  of  FG  to  LN  is  compounded  of  the  ratios  of  AF  to  BL, 
BE  to  ES,  and  BS  to  AP;  but  PE  : SE  : : AE'  : BE',  and 
BS  : AP  : : DB  : DA  for  DB  : BS  : : DE'  : E'E  : : DA  : 
AP;  therefore  the  ratio  of  FG  to  LN  is  compounded  of  the 
ratios  of  AF  to  BL,  AE'  to  BE',  and  DB  to  DA.  In  like 
manner,  becaufe  E"  is  a point  in  the  line  DE,  and  AE"  BE" 
are  infkdted  to  it,  the  ratio  rtf  FH  to  LM  is  compounded  of 
the  fame  ratios  of  AF  to  BL,  AE'to  BE',  and  DB  to  DA; 
therefore  FH  : LM  : : FG  : NL  (and  confequently)  : : HG  : 
MN ; but  the  ratio  of  HG  to  MN  is  given,  being  the  fame  as 
that  of  a to  (S  ; the  ratio  of  FH  to  LM  is  therefore  alfo  given, 
and  FH  being  given,  LM  is  given  in  magnitude.  Now  LM  is 
parallel  to  BE',  a line  given  in  pofition  ; therefore  M is  in  a line 
QM,  parallel  to  AB,  and  given  in  pofition  ; therefore  the  point 
M,  and  alfo  the  line  KLM,  drawm  through  it  parallel  to  BE’, 
are  given  in  pofition,  which  were  to  be  found.  Hence  this  con- 
ftrnftion  : From  A draw  AE'  parallel  to  FK,  fo  as  to  meet 
DE  in  E';  join  BE',  and  take  in  it  EQ^fo  that  a : / 3 : : HF 
: BQ^and  through  Q^draw  QM  parallel  to  AB.  Let  HA 
be  drawn,  and  produced  till  it  meet  DE  in  E",  and  draw  BE7/, 
meeting  QM  in  M ; through  M draw  KML  parallel  to  BE', 
then  is  KML  the  line  and  M the  point  which  were  to  be  found. 
There  are  two  lines  which  will  anfwcr  the  conditions  of  this 
porifm  ; for  if  in  QB,  produced  on  the  other  fide  of  B,  there 
be  taken  B q — BQ^and  if  qm  be  drawm  parallel  to  AB,  cut- 
ting MB  in  m ; and  if  m A be  drawn  parallel  to  BQ_,  the  part 
mn,  cut  off  by  EB  produced,  will  be  equal  to  MN,  and  have 
to  HG  the  ratio  required.  It  is  plain,  that  whatever  be  the 
ratio  of  a to  (3,  and  whatever  be  the  magnitude  of  FH,  if  the 
other  things  given  remain  the  fame,  the  lines  found  will  be  all 
parallel  to  BE'.  But  if  the  ratio  of  a to  /3  remain  the  fame 
likewife,  and  if  only  the  point  H vary,  the  pofition  of  KL 
will  remain  the  fame,  and  the  point  M will  vary. 

Another  general  remark  which  may  be  made  on  the  analyfis 
of  porifms  is,  that  it  often  happens,  as  in  the  laft  example,  that 
the  magnitudes  required  may  all,  or  a part  of  them,  be  found 
by  confidering  the  extreme  cafes ; but  for  the  difeovery  of  the 
relation  between  them,  and  the  indefinite  magnitudes,  we  mult 
have  recouvfe  to  the  hypothefis  of  the  porifm  in  *its  molt  ge- 
neral or  indefinite  form  ; and  muft  endeavour  fo  to  conduct  the 
reafoning,  that  the  indefinite  magnitudes  may  at  length  totally 
difappear,  and  leave  a propofition  afferting  the  relation  between 
determinate  magnitudes  only. 

For  this  purpofe  Dr.  Simfon  frequently  employs  twro  ftate- 
ments  of  the  general  hypothefis,  which  he  compares  together. 
As  for  inftance,  in  his  analyfis  of  the  laft  porifm,  he  affumes 
not  only  E,  any  point  in  the  line  DE,  but  alfo  another  point  O, 
anywhere  in  the  fame  line,  to  both  of  which  he  fuppofes  lines 
to  be  infledted  from  the  points  A,  B.  This  double  ftatement, 
however,  cannot  be  made  without  rendering  the  inveftigation 
long  and  complicated  5 nor  is  it  even  neceffary,  for  it  may  be 
avoided  by  having  recourfe  to  fimpler  porfms,  or  to  loci , or  to 
propofitions  of  the  data.  The  following  porifm  is  given  as  aq 
example  where  this  is  done  with  fome  difficulty,  but  with  con- 
fiderablc  advantage  both  with  regard  to  the  fimplicity  and 
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fhortnefs  of  the  demonftratiou.  It  will  be  proper  to  prcmife 
the  'following  lemma.  Let  AB  (fig.  7.)  be  a ltraight  line, 
and  D,  L any  two  points  in  it,  one  of  which  D is  between  A 

and  B ; let  CL  be  any  ftraight  line. 

AB 


t5-AL*  + — -BL* 
CL  ^ CL 


CL 


CL  ’ CL 

DL*.  Place  CL  perpendicular  to 


AB,  and  through  the  points  A,  C,  B,  defcribe  a circle  ; and 
let  CL  meet  it  again  in  E,  and  join  AE,  BE.  Draw  DG  pa- 
rallel to  CE,  meeting  AE  and  BE  in  H and  G.  Draw  EK 
parallel  to  AB.  CL  : LB  : : (LA  : LE  : : ) LA*  : LA  X 

(LB  : LE  : : ) LB2  : LB  x 


LE 


LB 


CL 

LE  =i^-BL*. 


LA2  CL  : LA 


CL 

KH,  and  CL  : LA  : : LB  : 
fore,  (V.24.)  CL  : AB  :: 
AB 

GH>  = ’LD2  ; therefore 

C L 


Now  CL  : LB  : : LA  : LE  : : (EK)  LD 


LE  : : (EK)  LD 
(LD  : GH  ::) 

CL  : LA 


: KG  ; there- 
LD2  : EK  x 


= AB  x LE  + EK  x GII.  Again, 

DBxDG=^-DB2, 


DB  : DG  ::)  DB2 


(LB  : LE 
and  CL  : 
LB 


LB  : : (LA  : LE  : : DA  : DH  : : ) DA2  : DA  x DH 

T t>  T A 

DA2  ; therefore  ^j-DA*  +-^j-DB2=AD  x DH  + DB  x DG 
=ABxLE+EKxGH ; wherefore  ^DA*  + 

gL»..ic*U.+gL». 


9.  E.  D. 


Let  there  be  three  ftraight  lines  AB,  AC,  CB  given  in  po- 
rtion (fig.  5.)  ; and  from  any  point  whatever  in  one  of  them, 
as  D,  let  perpendiculars  be  drawn  to  the  other  two,  as  DF, 
DE,  a point  G may  be  found,  fuch,  that  if  GD  be  drawn 
from  it  to  the  point  D,  the  fquare  of  that  line  fhall  have  a given 
ratio  to  the  fum  of  the  fquares  of  the  perpendiculars  DF  and 
DE,  which  ratio  is  be  found. 

Draw  AH,  BK  perpendicular  to  BC  and  AC  ; and  in  AB 
take  L,  fo  that  AL  : LB  : : AH2  : BK*  : : AC2  CB2.  The 
point  L is  therefore  given  ; and  if  N be  taken,  fo  as  to  have 
to  AL  the  fame  ratio  that  AB2  has  to  AH2,  N will  be  given 
in  magnitude.  Alfo,  fince  AH2  : BK2  : : AL  : LB,  and 
AH2  : AB2  : : AL  : N,  ex  aqua  BK2  : AB2  : : LB  : N. 
Draw  LO,  LM  perpendicular  to  AC,  CB  ; LO,  LM  are 
therefore  given  in  magnitude.  Now,  becaufe  AB2  : BK*  : : 

AD*  : DF»,  N : LB  : : AD*  DF2,  and  DF*=^-AD*3 

AL 

and  for  the  fame  reafon  DE*  = -j^-BD2  5 but>  by  tbe  Pre" 
ceding  lemma.  t?-AD>+  AGd*  = E2-AL*  +^-BL * 

+ 1 that  U.  DE’  + DF*=LO»+  LM*  + ^?-DL  *. 

Join  LG ; then  by  hypothefis  LO2  + LM*,  as  to  LG2,  the  fame 
ratio  as  DF*+  DE2  has  to  DG2;  let  it  be  that  of  R to  N,  then 

R R 

I>0*  + LM*=  -^LG2;  and  therefore  DE*  + DF*  =^LG*+ 

yqsDL,  . R-  ■ - R 

N 

R ,AB_  R 


; but  DE*-fDF2cr  — DG2  ; therefore,  D 'LG  * + 


^■.DL*  = g-DG*,and:N_-_N 
foreDG3-— LG2  has  to  DL*  a conftant  ratio,  viz.  that  of  AB 


-•DL2=  - (DG2 — LG1)  ; there- 


to  R-^  The  angle  DLG  is  therefore  a right  angle,  and  the  ratio 
of  AB  to  R that  of  equality;  othervvife  LD  would  be  given  in 
magnitude,  contrary  to  the  fuppofition.  LG  is  therefore  given 
in  pofition  : and  fince  R : N : : AB  : N : : L0*  + LM2:  - 
LG1  ; therefore  the  fquare  of  LG,  and  confequently  LG,  is  - 
given  in  magnitude.  The  point  G is  therefore  given,  and  alfo 
the  ratio  of  DE2  + DF*  to  l)G2,  which  is  the  fame  with  that 
of  AB  to  N. 

The  conftruftion  eafily  follows  from  the  analyfii,  but  it  may 
be  rendered  more  fimple;  for  fince  AH2  : AB2  : : AL  : N, 
and  BK2  : AB2  : : BL  : N ; therefore  AH2  + BK2  : AB2  : r 
AB  : N.  Likewife,  if  AG,  BG,  be  joined,  AB  : N : : AH2  ; 
AG2,  and  AB  : N BK2  : BG2  ; wherefore  AB  : N : : 
AK2+BK*  : AG2  + BG2  and  AG2  + BG2=AB2;  there* 
fore  the  angle  AGE  is  a right  one,  and  AL  : LG  : : LG  : LB. 
If  therefore  AB  be  divided  in  L,  fo  that  AL  : LB  : : AH2  : 
BK2  ; and  if  LG,  a mean  proportional  between  AL  and  LB, 
be  placed  perpendicular  to  AB,  G will  be  the  point  required. 

The  Hep  in  the  analyfis,  by  which  a fecond  introduftion  of 
the  general  hypothdis  is  avoided,  is  that  in  which  the  angle 
GLD  is  concluded  to  be  a right  angle ; which  follows  from 
DG*  — GL2,  having  a given  ratio  to  LD2,  at  the  fame  time 
that  LD  is  of  no  determinate  magnitude.  For,  if  poifible,  let 
GLD  be  obtufe  (iig.  6.),  and  let  the  perpendicular  from  G 
to  AB  meet  it  in  V,  therefore  V is  given  : and  fince  GD1  — 
LG2  =:  LD 2 + 2DL  x LV ; therefore,  by  the  fuppofition,  LD2 
+ 2DL  x LV  mud  have  a given  ratio  to  LD2  ; therefore  the 
ratio  of  LD2  to  DLx  VL,  that  is,  of  LD  to  VL,  is  given, 
fo  that  VL  being  given  in  magnitude,  LD  is  alfo  given. 
But  this  is  contrary  to  the  fuppofition  ; for  LD  is  indefinite  by 
hypothdis,  and  therefore  GLD  cannot  be  obtufe,  nor  any  other 
than  a right  angle.  The  conclufion  here  drawn  immediately 
from  the  indetermination  of  LD  would  be  deduced,  according 
to  Dr.  Simfon’s  method,  by  affuming  another  point  D'  any 
how,  and  from  the  fuppofition  that  GD'2  — GL2  : LD'2  : : 
GD2  — GL2  : LD2,  it  would  eafily  appear  that  GLD  mult 
be  a right  angle,  and  the  ratio  that  of  equality. 

Thefe  porifms  facilitate  the  folution  of  the  general  problems 
from  which  they  are  derived.  For  example,  let  three  ftraight 
lines  AB,  AC,  BC  (fig.  .5-)*  be  given  in  pofition,  and  alfo  a 
point  R,  to  find  a point  D in  one  of  the  given  lines,  fo  that 
DE  and  DF  being  drawn  perpendicular  to  BC,  AC,  and  DR, 
joined;  D£2  + DF2  may  have  to  DR*  a given  ratio.  It  is 
plain,  that  having  found  G,  the  problem  would  be  nothing 
more  than  to  find  D,  fuch  that  the  ratio  of  GD2  to  DR2,  and. 
therefore  that  of  GD  to  DR,  might  be  given,  the  point  D be- 
ing in  the  circumference  of  a given  circle,  as  is  well  known  to 
geometers. 

The  fame  porifm  alfo  aflifts  in  the  folution  of  another  pro- 
blem. For  if  it  were  required  to  find  D fuch  that  D£2  + DF* 
might  be  a given  fpace ; having  found  G,  DG*  would  have  to 
DE2  + DF2  a given  ratio,  and  DG  would  therefore  be  given  ; 
whence  the  folution  is  obvious.. 

The  conne&ion  of  this  porifm  with  the  impoftible  cafe  of  the 
problem  is  evident ; the  point  L being  that  from  which,  if  per- 
pendiculars  be  drawn  to  AC  and  CB,  the  fum  of  their  fquare9 
is  the  lead  poifible.  For  fince  DF*  + DE2  : DG  : : 1.0*  + 
LM2  : LG2  ; and  fince  LG  is  lefs  than  DG,  L02+  LM.2  mud 
be  lefs  than  DF2  + DE*.  It  is  evident  from  what  has  now  ap  < 
peared,  that  in  fome  inftances  at  leaft  there  is  a clofe  connec- 
tion’between  thefe  propoiitions  and  the  maxima  or  minima,  and' 
of  confequence  the  impoftible  cafes  of  problems.  The  nature  of 
this  connexion  requires  to  be  further  inveftigated,  and  is  the 
more  intereiling  becaufe  the  traniition  from  the  indefinite  to  the 
impoftible  cafe  feems  to  be  made  with  wonderful  rapidity.  Thus, 
in  the  firft  propofition,  though  there  be  not  properly  fpeaking 
an  impoftible  cafe,  but  only  one  wheie  the  point  to  be  found 
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go«s  off  ad  infinitum,  it  may  be  remarked,  that  if  the  given  point 
p be  anywhere  out  of  the  line  HD  (Plate  18.  fig.  i),  the 
nroblem  of  drawing  GB  equal  to  GF  is  always  pollible,  and 
admits  of  juft  one  folution ; but  if  F be  in  DH,  the  problem 
admits  of  no  folution  at  all,  the  point  being  then  at  an  infinite 
diftance,  and  therefore  impofiible  to  be  afligned.  There  is 
however  this  exception,  that  if  the  given -point  be  at  K in  this 
fame  line,  DH  is  determined  by  making  DK  equal  to  DL. 
Then  every  point  in  the  line  DE  gives  a folution,  and  may  be 
•taken  for  the  point  Gt  Here  therefore  the  cafe  of  numberlefs 
Solutions,  and  of  no  folution  at  all,  are  as  it  were  conterminal, 
and  fo  clofe  to  one  another,  that  if  the  given  point  be  at  K the 
problem  is  indefinite ; but  if  it  remove  ever  fo  little  from  K, 
remaining  at  the  fame  time  in  the  line  DH,  the  problem  can- 
not be  refolved.  This  affinity  might  have  been  determined 
priori:  for  it  is,  as  we  have  leen,  a general  principle,  that  a 
problem  is  converted  into  a porifm  when  one  or  when  two  of 
the  conditions  of  ic  ncceffarily  involve  in  them  fome  one  of  the 
reft.  Suppofe,  then,  that  two  of  the  conditions  are  exa&ly 
in  that  ftate  which  determines  the  third  ; then,  while  they  re- 
main fixed  or  given,  fhould  that  third  one  vary  or  differ  ever 
fo  little  from  the  ftate  required  by  the  other  two,  a contradic- 
tion will  enfue  : therefore  if,  in  the  hypothefis  of  a problem, 
the  conditions  be  fo  related  to  one  another  as  to  render  it  in- 
determinate, a porifm  is  produced  ; but  if,  of  the  conditions 
thus  related  to  one  another,  fome  one  be  fuppofed  to  vary,  while 
the  others  continue  the  fame,  an  abfurdity  follows,  and  the  pro- 
blem becomes  impofiible.  Wherever,  therefore,  any  problem 
admits  both  of  an  indeterminate  and  an  impofiible  cafe,  it  is 
certain,  that  thefe  cafes  are  nearly  related  to  one  another,  and 
that  fome  of  the  conditions  by  which  they  are  produced  are 
common  to  both.’’  It  is  fuppofed  above,  that  two  of  the  con- 
ditions of  a problem  involve  in  them  a third  ; and  wherever 
that  happens,  the  conclufion  which  has  been  deduced  will  in- 
■variably  take  place.  But  a porifm  may  in  fome  cafes  be  fo 
fimple  as  to  arife  from  the  mere  coincidence  of  one  condition 
with  another,  though  in  no  cafe  whatever  any  inconilftency 
can  take  place  between  them.  There  are,  however,  compara- 
tively few  porifms  fo  fimple  in  their  origin,  or  that  arife  from 
problems  where  the  conditions  are  but  little  complicated  ; for 
it  ufually  happens  that  a problem  which  can  become  indefinite 
may  alfo  become  impofiible  ; and  if  fo,  the  connection  already 
explained  never  fails  to  take  place. 

Another  fpecies  of  impoffibility  may  frequently  arife  from 
the  porifmatic  cafe  of  a problem  which  will  affeft  in  fome  mea- 
fure  the  application  of  geometry  to  aftronomy,  or  any  of  the 
fciences  depending  on  experiment  or  obfervation.  For,  when 
a problem  is  to  be  refolved  by  help  of  data  furnifhed  by  expe- 
riment or  obfervation,  the  firlt  thing  to  be  confidered  is,  whe- 
ther the  datafo  obtained  be  fufficient  for  determining  the  thing 
fought  ; and  in  this  a very  erroneous  judgment  may  be  formed, 
if  we  reft  fatisiied  with  a general  view  of  the  fubjeftj  for 
though  the  problem  may  in  general  be  refolved  from  the  data 
with  which  we  are  provided,  yet  thefe  data  may  be  fo  related 
to  one  another  in  the  cafe  under  confideration,  that  the  problem 
will  become  indeterminate,  and  inftead  of  one  folution  will  ad- 
mit of  an  indefinite  number.  This  we  have  already  found  to  be 
the  cafe  in  the  foregoing  propofitions.  Such  cafes  may  not  in- 
deed occur  in  any  of  the  practical  applications  of  geometry; 
but  there  is  one  of  the  fame  kind  which  has  adtually  occurred 
in  aftronomy.  Sir  Ifaac  Newton,  in  his  Principia,  has  confi- 
dered a fmall  part  of  the  orbit  of  a,  comet  as  a ftraight  line  de- 
icribed  with  an  uniform  motion.  From  this  hypothefis,  by 
means  of  four  obfervations  made  at  proper  intervals  of  time, 
the  determination  of  the  path  of  the  comet  is  reduced  to  this 
geometrical  problem  : Four  ftraight  lines  being  given  in  pofi- 
tion,  it  is  required  to  draw  a fifth  line  acrofs  them,  fo  as  to 
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be  cut  by  them  into  three  parts,  having  given  ratios  toon=;n< 
other.  Now,  this  problem  had  been  conllruCtcd  by  I)r.  \ Vafin 
and  Sir  Chriftopher  Wren,  and  alfo  in  three  different  ways  by 
Sir  Ifaac  himlelf  in  different  parts  of  his  works  ; yet  none  of 
thefe  geometers  obferved  that  there  was  a particular  fituation 
of  the  lines  in  which  the  problem  admitted  of  innumerable  fo- 
lutions  : and  this  happens  to  be  the  veiy  cafe  in  which  the  pro- 
blem is  applicable  to  the  determination  of  the  comet’s  path,  as 
was  firft  difcovered  by  the  Abbe  Bofcovich,  who  was  led  to  it 
by  finding,  that  in  this  way  he  could  never  determine  the  path 
of  a comet  with  any  degree  of  certainty. 

Befides  the  geometrical  there  is  alfo  an  algebraical  analyfis 
belonging  to  porifms  ; which,  however,  does  not  belong  to  this 
place,  becaufe  we  give  this  account  of  them  merely  as  an  article 
of  ancient  geometry;  and  the  ancients  never  employed  algebra 
in  tlieir  inveftigations.  Mr.  Playfair,  profeffor  of  mathematics 
in  the  univerlity  of  Edinburgh,  has  written  a paper  on  the  ori- 
gin and  geometrical  inveftigaticn  of  porifms,  which  is  publifhed 
in  the  third  volume  of  the  Tranfa&ions  of  the  Royal  Society  of 
Edinburgh,  from  which  this  account  of  the  fubjeft  is  taken. 
He  has  there  promifed  a fecond  part  to  his  paper,  in  which  the 
algebraical  inveftigation  of  porifms  is  to  be  confidered.  This 
will  no  doubt  throw  confiderable  light  upon  the  fubjeft,  as  we 
may  readily  judge  from  that  gentleman’s  known  abilities,  and 
from  the  fpecimen  he  has  already  given  us  in  the  firlt  part. 

PORK,  the  flelh  of  fwine  killed  for  the  purpofes  of  food. 
See  Sus.  The  hog  is  the  only  domeftic  animal  that  we  know 
of  no  ufe  to  man  when  alive,  and  therefore  feems  properly  de- 
figned  for  food.  Befides,  as  loathfome  and  ugly  to  every  hu- 
man eye,  it  is  killed  without  relu&ance.  The  Pythagoreans, 
whether  to  prefetve  health,  or  on  account  of  compaffion,  gene- 
rally forbade  the  ufe  of  animal  food  ; and  yet  it  is  alleged  that 
Pythagoras  referved  the  ufe  of  bog’s  flefh  for  himfelf.  The 
Jews,  the  Egyptians,  &c.  and  other  inhabitants  of  warm  coun- 
tries, and  all  the  Mahometans  at  prefent,  rejeft  the  ufe  of  pork, 
it  is  difficult  to  find  a fatisfaftory  reafon  for  this,  or  for  the 
precept  given  to  the  Jews  refpedting  it,  though  unqueftionably 
there  was  fome  good  one  for  it.  The  Greeks  gave  great  com- 
mendations to  this  food  ; and  Galen,  though  indeed  that  is  fuf- 
pefted  to  be  from  a particular  fondnefs,  is  everywhere  full  of 
it.  The  Romans  confidered  it  as  one  of  their  delicacies  ; and 
if  fome  of  the  inhabitants  of  the  northern  climates  have  taken 
an  averfion  to  it,  that  probably  arofe  from  the  uncultivated  ftate 
of  their  country  not  being  able  to  rear  it.  Pork  isof  a very  tender 
ftruifture,  increafed  perhaps  from  a peculiarity  in  its  economy, 
viz.  taking  on  fat  more  readily  than  any  other  animal.  Pork  is 
a white  meat  even  in  its  adult  ftate,  and  then  gives  out  a jelly  in 
very  great  quantity.  On  account  of  its  little  perfpirability 
and  tendernefs  it  is  veiy  nutritious,  and  was  given  for  that  in- 
tention to  the  athletic.  With  regard  to  its  alkalefcency,  no 
proper  experiments  have  yet  been  made  ; but  as  it  is  of  a gela- 
tinous and  fucculent  nature,  it  is  probably  lefs  fo  than  many 
others.  Upon  the  whole,  it  appears  to  be  a very  valuable  nu- 
triment ; and  the  reafon  is  not  very  obvious  why  it  was  in 
fome  countries  forbid.  It  is  faid  that  this  animal  is  apt  to  be 
difeafed  ; but  why  were  not  inconveniences  felt  on  that  ac- 
count in  Greece  ? Again,  it  has  been  alleged,  that  as  Paleftine 
would  not  rear  thefe  animals,  and  as  the  Jews  had  learned  the 
ufe  of  them  in  Egypt,  it  was  neceflary  they  fiiould  have  a pre- 
cept to  avoid  them.  But  the  Egyptians  themfelves  did  not 
ufe  this  meat ; and  this  religious  precept,  indeed,  as  well  as 
many  others,  feems  to  have  been  borrowed  from  them.  Pof- 
fibly,  as  pork  is  not  very  perfpirable,  it  might  incrcafe  the  le- 
profy,  which  was  faid  to  be  epidemic  in  Paleftine  ; though  tin's 
is  far  from  being  certain. 

PORLOCK,  fituated  in  the  county  of  Somerfet,  is  a 
fmall  fea-port  town  fix  miles  weft  from  Minehead.  This  whole 
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parifli,  including  hamlets,  contains  about  1:0  houfes,  and 
nearly  600  inhabitants.  The  fituation  of  the  town  is  very  ro- 
mantic, being  nearly  furrounded  on  all  fide?,  except  toward 
the  fta,  by  lteep  and  lofty  hills,  interfefted  by  deep  vales  and 
hollow  glens.  Some  of  the  hills  are  beautifully  wooded,  and 
contain  numbers  of  wild  deer.  The  valleys  are  very  deep  and 
pi&Urcfque ; the  tides  being  (Rep,  fcarred  with  wild  rocks, 
and  patched  with  woods  and  foreft  fhrubs.  Some  of  them  arc 
well  cultivated,  and  fturidtd  with  villages  or  tingle  fat  ms  and 
cottages,  although  agriculture  here  is  very  imperfectly  under- 
Hood.  Mod  of  the  roads  and  fields  are  fo  deep,  that  no  car- 
riages of  any  kind  can  be  ufed  ; all  the  crops  are  therefore 
carried  in  with  crocks  on  hories,  and  the  manure  in  wooden 
pots  called  doj/els.  Many  of  the  poor  are  employed  in  fpin- 
ning  yarn  for  the ' Danfter  manufactory.  W.  Ion.  3.  32. 
N.  lat.  31.  14. 

PORO.  See  Calauria. 

PORPESSE,  in  ichthyology.  See  Dr lphinus. 

PORPHYR1US,  a famous  Platonic  philofopher,  was  born  at 
Tyre  in  233,  in  the  reign  of  Alexander  Severus.  He  was  the 
dilciple  of  Longinus,  and  became  the  ornament  of  his  fchool  at 
Athens;  from  thence  he  went  to  Rome,  and  attended  Plotinus, 
with  whom  he  lived  fix  years.  After  Plotinus’s  death  he 
taught  philofophy  at  Rome  with  great  applaufe;  and  became 
well  fkiiled  in  polite  literature,  geography,  aftronomy,  and 
mulic.  He  lived  till  the  end  of  the  third  century,  and  died  in 
thereign  of  Dioclefian.  There  are  dill  extant, his  book  on  the 
Categories  of  Ariltotle  ; a Treatife  on  Abllinence  from  Flefh  ; 
and  feveral  otfier  pieces  in  Greek.  He  alio  conipoftd  a large 
treatife  aga’nft  the  Chiiftian  religion,  which  is  loll.  That 
work  was  anfwered  by  Methodius  bifhop  of  Tyre,  and  alfo  by 
Eufebius,  Apollinarius,  St.  Augultin,  St.  Jerome,  St.  Cyril, 
and  Theodoret.  The  emperor  Theodolius  the  Great  caufed 
Porphyrius’s  book  to  be  burned  in  33 S.  Thofe  of  his  works 
that  are  Hill  extant  were  printed  at  Cambridge  in  1633,  Svo. 
with  a Latin  verlipn. 

“ Porphyrius  (fays  Dr.  Enfield)  was,  ic  muft  be  owned,  a 
writer  of  deep  erudition  ; and  had  his  judgment  and  integrity 
been  equal  to  his  learning,  he  would  have  deferved  a diftin- 
guifhed  place  among  the  ancients.  But  neither  the  fplendor 
of  his  diClion,  nor  the  variety  of  his  reading,  can  atone  for  the 
credulity  or  the  difhonefty  which  filled  the  narrative  parts  of 
his  works  with  fo  many  extravagant  tales,  or  inrereft  the  judi- 
cious reader  in  the  ahllrufe  fubtleties  and  myftical  flights  of 
his  philofophical  writings.” 

PORPHYRY,  a genus  of  flones  belonging  to  the  order  of 
faxa.  It  is  found  of  feveral  different  colours,  as  green,  deep 
red,  purple,  black,  dark  brown,  and  gray.  Under  the  name 
of  porphyry , Mr’.  Kirwan  and  M.  de  Sauffure  include  thofe 
Hones  which  contain  either  felt-fpar,  fchoerl,  quartz,  or  mica, 
with  other  fpecies  of  cryflallized  Hone  on  a filiceous  or  cal- 
careous ground.  There  are  a great  many  different  kinds. 
M.  Ferber  deferibes  20  varieties  under  four  fpecies;  but  in  ge- 
neral it  is  confidered  with  relation  to  its  ground,  which  is  met 
with  of  the  colours  already  mentioned.  When  the  ground  is 
of  jafper,  the  porphyry  is  commonly  very  hard  ; the  red  gene- 
rally contains  felt-fpar  in  fmall  white  Hots  or  fpecks  ; and  fre- 
quently, together  with  thefe,  black  fpots  of  fchoerl.  The 
green  is  often  magnetic,  and  is  either  a jafper  or  fchoerl,  with 
fpots  of  quartz.  Sometimes  a porphyry  of  one  colour  contains 
a fragment  of  another  of  a different  colour.  Thofe  that  have 
chert  for  their  ground  are  fufible  per  fe.  The  calcareous  por- 
phyry coufifts  of  quaitz,  felt-fpar,  and  mica,  in  fepnrate  grains, 
united  by  a calcareous  cement  ; and,  laffly,  the  micaceous  por- 
phyry confifts  of  a greenifh  gray  micaceous  ground,  in  which 
red  felt-fpar  and  greenifh  foap-rock  are  inferted. 

The  porphyry  of  the  ancients  is  a moft  elegant  mafs  of  an 


extremely  firm  and  compatt  HrinSturc,  remarkably  heavy,  and 
of  a fine  ffrong  purple,  variegated  more  or  lefs  with  pale  red 
and  white  ; its  purple  is  of  all  degrees,  from  the  claret-colour 
to  that  of  the  violet  ; and  its  variegations  are  rarely  difpofed  in 
veins,  but  fpots,  fometimes  very  fmall,  and  at  others  running 
into  large  blotches.  It  is  lefs  fine  than  many  of  the  ordinary 
marbles  ; but  it  excels  them  all  in  hardnefs,  and  is  capable  of  a 
moff  elegant  polifli.  It  is  Hill  found  in  immenfc  ftrata  in 
Egypt.  "Hie  hard  red-lead  coloured  porphyry,  variegated 
with  black,  white,  and  green,  is  a moft  beautiful  and  valuable 
Jubilance.  It  has  the  hardnefs  and  all  the  other  characters  of 
the  oriental  porphyry;  and  even  greatly  excels  it  in  brightnefs 
and  in  the  beauty  and  variegation  of  its  colours.  It  is  found  in 
great  plenty  in  the  ifland  of  Minorca;  and  is  well  worth  im- 
porting, being  greatly  fupeiior  to  all  the  Italian  marbles.  The 
hard,  pale  red  porphyry,  variegated  with  black,  white,  and 
green,  is  of  a pale  flefb-colour,  often  approaching  to  white. 
It  is  variegated  in  blotches  from  half  an  inch  to  an  inch  broad. 
It  takes  a high  polifh,  and  emulates  all  the  qualities  of  the  ori- 
ental porphyry.  It  is  found  in  immenfe  Hrata  in  Arabia  Pe- 
trsea,  and  in  the  Upper  Egypt  ; and  in  feparate  nodules  in  Ger. 
many,  England,  and  Ireland. 

Ficoroni  takes  notice  of  two  exquifitely  fine  columns  of 
black  porphyry  in  a church  at  Rome.  In  Egypt  there  are 
three  celebrated  obelifks  or  pillars  of  porphyry;  one  near 
Cairo,  and  two  at  Alexandria.  The  French  call  them  aguglias > 
and  in  England  they  are  called  Cleopatra’s  needles. 

The  art  of  cutting  porphyry,  pradifed  by  the  ancients,  ap- 
pears now  to  be  loH.  Indeed  it  is  difficult  to  conceive  what 
tools  they  ufed  for  fafhioning  thofe  huge  columns  and  other 
porphyry  works  in  fome  of  the  ancient  buildings  in  Rome. 
One  of  the  moft  confiderable  of  thefe,  Hill  entiie,  is  a tomb 
of  Conltantia,  the  emperor  Conftantine’s  daughter.  It  is  in 
the  church  of  St.  Agnes,  and  is  commonly  called  the  tomb  of 
Bacchus.  In  the  palace  of  the  Thuilleries  there  is  alfo  a bull 
of  Apollo  and  of  twelve  emperors,  all  in  porphyry.  Some 
ancient  pieces  feem  to  have  been  wrought  with  the  chifel, 
others  with  the  faw,  others  with  wheels,  and  others  gradually 
ground  down  with  emery  : yet  modern  tools  will  fcarce  touch 
porphyry.  Dr.  Lifter  therefore  thinks  (Phil.  Tratf.  No.  203  ) 
that  the  ancients  had  the  fecret  of  tempering  Heel  better  than 
we  ; and  not,  as  fome  imagine,  that  they  had  the  art  of  foft> 
ening  the  porphyry  ; though  it  is  probable  that  time  and  air 
have  contributed  to  increaie  its  hardnefs.  Mr.  Addifon  fays, 
he  faw  a workman  at  Rome  cutting  porphyry  ; but  his  ad- 
vances were  extremely  How,  and  ahnoft  infenfible.  The  Ita- 
lian fculptors  work  the  pieces  of  old  porphyry  columns  ftill 
remaining  (for  the  porphyry  quarries  are  long  fince  loft)  with 
a brafs  faw  without  teeth.  With  this  faw,  emery,  and  water,, 
they  rub  and  wear  the  Hone  with  infinite  patience.  Many 
perfons  have  endeavoured  to  retrieve  the  ancient  art,  and  par- 
ticularly Leon  Baptifta  Alberti ; who,  fearching  for  the  necef- 
fary  materials  for  temper,  fays,  he  found  goats’  blood  the  belt 
of  any  : but  even  this  availed  not  much  ; for,  in  working  with 
chifels  tempered  with  it,  fparks  of  fire  came  much  more  plen- 
tifully than  pieces  of  the  ftone.  The  fculptors  were  thus,  how- 
ever, able  to  make  a flat  or  oval  form ; but  could  never  attain 
to  any  thing  like  a figure. 

In  the  year  1553  Cofmo  de  Media's  is  fnid  to  have  dillilled 
a water  from  certain  herbs,  with  which  his  fculptor,  Francefco 
Tadda,  gave  his  tools  fuch  an  admirable  hardnefs  and  lo  fine  a 
temper,  that  lie  performed  fome  very  exquilite  works  with 
them  ; particularly  our  Saviour’s  Had  in  demi-relievo,  and 
Cofmo’s  head  and  his  duchefs’s.  The  very  hair  and  beard, 
how  difficult  foever,  are  here  well  conducted  ; anti  there  ia 
nothing  of  the  kind  fuperior  to  it  in  all  the  works  of  the  an- 
cients j but  the  fecret  appears  to  have  died  with  him.  The 
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French  have  difcovered  another  mode  of  cutting  porphyry, 
viz.  with  an  iron  faw  without  teeth,  and  grez,  a kind  of  free- 
ltone  pulverized,  and  water.  'The  authors  of  this  invention 
fay,  that  they  could  form  the  whole  contour  of  a column 
hereby  if  they  had  matter  to  work  on.  Others  have  propofed 
to  harden  tools  fo  as  to  cut  porphyry,  by  deeping  them  in  the 
juice  of  the  plant  called  bear's  breech  or  brankur/ine.  See  Birch’s 
Rif.  R.  S.  vol.  i.  p.  238  ; vol.  ii.  p.  73,  Sc c.  Mr.  Boyle  fays, 
that  he  caufed  porphyry  to  be  cut  by  means  of  emery,  fteel 
laws,  and  water  ; and  obferves,  that  in  his  time  the  Englifh 
workmen  were  ignorant  of  the  manner  of  working  porphyry, 
and  that  none  of  them  would  undertake  to  cut  or  polifh  it. 
See  his  Works  abr.  vol.  i.  p.  1 1 1 . 

Da  Cafta  fuppoles,  and  perhaps  with  reafon,  that  the  me- 
thod ufed  by  the  ancients  in  cutting  and  engraving  porphyry 
was  extremely  fimple,  and  that  it  was  performed  without  the 
aid  of  any  fcientific  means  that  are  now  loft.  He  imagines, 
that,  by  unwearied  diligence,  and  with  numbers  of  common 
tools  at  great  expenfe,  they  rudely  hewed  or  broke  the  ftone 
into  the  intended  figures,  and  by  continued  application  reduced 
them  into  more  regular  deligns  ; and  that  they  completed  the 
woik  by  poliflting  it  with  great  labour,  by  the  aid  of  parti- 
cular hard  fands  found  in  Egypt.  And  he  thinks,  that  in  the 
porphyry  quarries  there  were  layets  of  grit  or  loofe  difunited 
particles,  analogous  to  the  porphyry,  which  they  carefully  fought 
for,  and  ufed  for  this  work.  See  Nat.  HiJL  of  Fojfils,  p.  285. 

Porph  yry  Shelly  a fpecies  of  Murex. 

PORPITES,  the  Hair  dutton  Stone,  in  natural  hif- 
tory,  a name  given  by  authors  to  a fmall  fpecies  of  fofiil  coral  ; 
which  is  ufually  of  a rounded  figure  confiderably  flatted,  and 
lfiiatcd  from  the  centre  every  way  to  the  circumference.  Thefe 
are  of  different  fizes  and  of  different  colours,  as  grayifh, 
whitifh,  biownifb,  or  blucifh,  and  are  ufually  found  immerftd 
in  ftone.  See  Plate  31.  Vol.  III. 

PORRUM,  the  Leek  ; a fpecies  of  plants,  belonging  to 
the  genus  of  Allium. 

PORT,  a harbour,  river,  or  haven,  formed  either  by  nature 
or  art  to  receive  and  (belter  (hipping  from  the  ftorms  and  waves 
of  the  open  fca.  Artificial  ports  are  thofe  which  are  either 
formed  by  throwing  a llrong  mound  or  rampire  acrofs  the  har- 
boui’s  mouth  to  fome  ifland  or  rock,  or  erefting  tw-o  long  bar- 
riers, which  ftretch  from  the  land  on  each  fide  like  arms  or  the 
horns  of  a crefcent,  and  nearly  enclofe  the  haven.  The  former 
of  thefe  are  called  mole-heads,  and  the  latter  piers. 

Port,  is  alfo  a name  given  on  fome  oceafions  to  the  lar- 
board or  left  fide  of  the  (hip,  as  in  the  following  inllances. 
Thus  it  is  faid  : “ The  (hip  heels  to  port  i.  e.  (loops  or  in- 
clines to  the  larboard -fide.  “ Top  the  yard  to  port !'’  the 
order  to  make  the  larboard  extremity  of  a yard  higher  thin 
the  other.  “ Port  the  helm  !”  the  order  to  put  the  helm 
over  to  the  larboard-fide  of  the  vc-flVl.  In  all  thefe  fenfes  this 
phrafe  appears  intended  to  prevent  any  mi  Hakes  happening 
from  the  fimilarity  of  found  in  the  words  farboard  ai  d lar- 
board, particularly  when  they  relate  to  the  helm,  where  a mifap- 
prehenfion  might  be  attended  with  very  dangeronsconfequences. 

Ports,  the  cmbrafurcs  or  openings  in  the  fide  of  a (hip  of 
war,  wherein  the  artillery  is  ranged  in  battery  upon  the  dicks 
above  and  below.  The  perts  are  formed  of  a fume  lent  extent 
to  point  and  fire  the  cannon,  without  injuring  the  (hip’s  fide  by 
the  recoil;  and  as  it  feivesnocnd  to  enlarge  them  beyond 
what  is  ncceffaty  for  that  j urpofe,  the  (hipwrtghts  have  efta- 
blifhed  certain  dirr.enfions,  by  which  they  are  cut  in  proportion 
to  the  fize  of  tile  cannon.  The  ports  are  (hut  in  at  fea  by  a 
fort  of  hanging-doors  called  the  port- lids  ; which  are  fallencd 
by  bfnge-s  to  their  upper  edges,  fo  as  to  let  down  when  the 
cannon  are  drawn  into  the  (hip.  By  this  means  the  wat^i  is 
prevented  from  entering  the  lower  decks  in  a turbulent  fea. 


The  lower  and  upper  edges  of  the  ports  are  always  parallel  to 
the  deck,  fo  that  the  guns,  when  levelled  in  their  carriages, 
are  all  equally  high  above  the  lower  extremity  of  the  ports, 
which  is  called  the  port-cells. 

Port,  is  alfo  a ftrong  wine  brought  from  Port-a-port,  and 
alfo  called  Porto  and  Oporto , 

Port  of  the  Voice,  in  mplic,  the  faculty  or  habit  of  mak- 
ing the  (hakes,  pafiages,  and  diminutions,  iu  which  the  beauty 
of  a fong  or  piece  of  mufic  confifts. 

Vo\\T-Crayon,  a pencil-cafe,  which  is  ufually  four  or  five 
inches  long,  and  contrived  fo  as  that  the  pencil  may  Aide  up 
and  down.  Its  infide  is  round,  and  its  outfide  is  iometimes 
filed  into  eight  Tides  or  faces,  on  which  are  drawn  the  feflor- 
lines  ; fometimes  it  is  made  round  both  without-fide  and 
within,  and  has  its  length  divided  into  inches  and  parts  of 
inches. 

Port  -Fire,  a compofition  for  fetting  fire  to  powder,  &c. 
Port-fires  aie  frequently  ufed  by  the  artillery  in  preference  to 
matches  3 and  they  are  diftinguifhed  into  wet  and  dry  port- 
fires. The  compofition  of  the  former  is  faltpetre  four,  ful- 
phur  one,  and  mealed  powder  four.  When  thefe  materials 
are  thoroughly  mixed  and  lifted,  the  whole  is  to  be  moiftened 
with  a little  linfeed  oil,  and  rubbed  between  the  hands  till  all 
the  oil  is  imbibed  by  the  compofition.  The  preparation  for 
dry  port-fi  ts  is  faltpetre  four,  fulphur  one,  mealed  powder 
two,  and  antimony  one.  Thefe  compofitions  are  driven  into 
fmall  paper  cafes,  to  be  ufed  whenever  necefiary. 

Po R T-w ux- Prune,  fo  called  by  the  French;  is  a country  on 
the  coal!  of  Africa,  to  the  north  of  the  ifland  of  Madagafcar. 
It  is  a rich  country,  and  fertile  in  rice  and  paftures ; it  is  in- 
habited only  by  the  negroes,  who  are  an  indullrious  good  fort 
of  people,  but  veiy  fuperftitious.  There  are  no  towns,  but 
feveral  villages,  and  they  have  fome  cuftoms  which  feem  to  in- 
cline to  Judafim. 

Port -Jackfon,  in  New  Holland.  See  Av-tu  Holland* 

Port -Royal,  a fea-port  town  in  the  ifland  of  Jamaica.  It 
was  once  a place  of  the  greateft  riches  and  importance  in  the 
Weft  Indies:  but  in  1C92  it  was  deftroyed  by  an  earthquake ; 
in  1702  by  fire;  in  1722  by  an  inundation  of  the  fea;  and  in 
1744  it  fuffered  greatly  by  a hurricane.  It  is  now  reduced  to 
three  ftreets,  a few  lanes,  and  about  200  houfes.  It  contains 
the  royal  navy-yard  for  heaving  down  and  refitting  the  king’s 
drips  ; the  navy-hofpital,  and  barracks  for  a regiment  of  foldiers.. 
The  fortifications,  which  are  very  extenfive,  being  in  excellent, 
order,  and  having  been  lately  ftrengthened  with  many  addi- 
tional works,  it  may  be  faid  to  vie  in  point  of  ftrength  with 
any  fortrefs  in  the  king’s  dominions.  The  harbour  is  one  of 
tire  bell  in  the  world,  and  1000  (hips  may  ride  therein,  fecujre 
from  every  wind  that  can  blow.  It  is  fix  miles  eaft  of  Spanifir- 
town,  and  as  much  by  water  fouth-ealt  of  Kingdom  W.  Ion. 

7 6.  40.  N.  lat.  18.  o. 

VoKT-Royal,  an  ifland  in  North  America,  on  the  coaft  of 
South  Carolina,  which,  with  the  neighbouring  continent, 
forms  one  of  the  moll  commodious  harbours  in  the  Biitifli 
plantations.  It  is  15  miles  in  length  ; and  the  town  on  the 
noith  foore  is  celled  Beaufort.  W.  Ion.  80.  10.  N.  lat.  31.  40.. 

Pout -Royal,  the  name  of  two  monafteries  of  Ciftertian 
nuns  formerly  exillitig  in  the  diocefe  of  Paris  ; the  one  near 
Chevreule,  at  the  diftarice  of  five  leagues  from  Paris,  called 
Port-Royal  of  the  Fields  ; and  the  other  in  Paris,  in  the  luburbs 
of  St.  James. — The  nUns  of  the  former  of  thefe  monafteries, 
proving  refractory,  were  dtfperfe'd ; when  many  eecle  flatties, 
and  others,  who  were  of  the  fame  fentiments  as  thefe  religious,, 
retired  to  Port  Royal,  took  apartments  there,  and  printed 
many  books.  Hence  the  name  of  Port-Royal jls  was  given  to 
all  their  party,  and  their  hooks  were  called  bwks  <f,  Port- 
Royal.  Hence  we  fay  the  writers  of  Port-Royal,  Melfieur#. 
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de  Port-Royal,  and  the  tranflations  and  grammars  of  Port- 
Royal. 

PORT  A,  or  Vena  Porta,  in  anatomy,  a large  vein  d'ftri- 
butcd  through  the  liver  in  the  manner  of  an  artery.  See  Ana- 
tomy. 

Pout  a-  A ugujla  (anc.  geog.),  mentioned  only  by  Ptolemy  ; 
a town  of  the  Vacaci  in  the  Hither  Spain  ; thought  by  fome 
to  be  T rre  Sphiemada,  in  Old  Cailile  j by  others  Los  Vulvafcs, 
a village  between  Burgos  and  Totre  Qnemada. 

PORT-E-Roman  as,  (anc.  geog.):  According  to  Pliny, 
Romulus  left  but  three,  or  at  raoft  four,  gates  of  Rome : af- 
terwards, on  enlarging  the  Pomceria,  or  compafs  of  the  city, 
they  amounted  to  37. 

PORTAL,  in  architefture,  a little  gate  where  there  are 
two  gates  of  a different  bignefs^  alfo  a little  fquare  corner  of 
a room  cut  off  from  the  reft  by  the  vvainfeot,  and  forming  a 
fhort  paffage  into  the  room.  The  fame  name  is  alfo  fometimes 
given  to  a kind  of  arch  of  joiners’  work  before  a door. 

PORTATE,  or  a Crop's  Portaik,  in  heraldry,  a crofs 
which  docs  not  ftaiid  upright,  as  erodes  generally  do  ; but  lies 
acrofs  the  efcutcheou  in  bend,  as  if  it  were  carried  on  a man’s 
fhoulder. 

PORTCULLICE,  in  fortification,  is  an  affemblage  of  fe- 
verol  large  pieces  of  wood,  joined  acrofs  one  another  like  a 
harrow,  and  each  pointed  with  iron  at  the  bottom.  They  are 
fometimes  hung  over  the  gate-way  of  old  fortified  towns, 
ready  to  let  down  in  cafe  of  furprife,  when  the  gates  could 
not  be  (hut. 

PORTER,  a kind  of  malt  liquor,  which  differs  from  ale  and 
pale  beer  in  its  being  made  with  high-dried  malt.  See  Ale, 
Beer,  and  Brewing. 

PORT-Gl a stsow.  See  Glasgow. 

PORTGREVE,  or  Portgkave,  was  anciently  the  prin- 
cipal magiftrate  in  ports  and  other  maritime  towns.  The  word 
is  formed  from  the  Saxon  port , “ a port  or  other  town,”  and 
geref,  “ a governor.” — It  is  fometimes  alfo  written  fort-reve. 
Camden  obferves,  that  the  chief  magiftrate  of  London  was  an- 
ciently called  port-greve : inftead  of  whom,  Richard  I.  ordained 
two  bailiffs ; and  toon  afterwards  king  John  granted  them  a 
mayor  for  their  yearly  magiftrate. 

PORTICI,  a palace  of  the  king  of  Naples,  fix  miles  from 
that  capital.  It  has  a charming  fituation,  on  the  fea-fide, 
rear  mount  Vefuvius.  It  is  enriched  with  a vaft  number  of 
fine  Hatties,  and  other  remains  of  antiquity,  taken  out  of  the 
ruins  of  Herculaneum. 

The  mufeum  confifts  of  16  rooms,  in  which  the  different  ar- 
ticles are  arranged  with  very  great  tafte.  The  floors  are  paved 
with  Mofaic,  taken  from  the  recovered  towns,  and  the  walls  of 
the  court  are  lined  with  inferiptions.  Befides  bulls,  ftatifes, 
medals,  intaglios,  lamps,  and  tripods,  there  is  fcarcely  an  ar- 
ticle ufed  by  the  ancient3  of  which  a fpecimen  may  not  be  feen 
in  this  mufeum.  “ But  the  moft  valuable  room  is  the  library, 
from  the  numerous  manufeript  rolls  which  it  contains.  What 
a field  is  here  for  conjefture  ! what  room  for  hope ! Among 
this  ineftimable  colleftion,  how  many  great  works  are  there, 
of  which  even  the  names  are  now  unknown  ! how  many  un- 
broken volumes,  whofe  very  fragments,  preferved  in  the  writ- 
ings of  the  ancient  fcholiafls,  convey  to  us  moral  improvement, 
information,  and  delight ! perhaps  all  the  dramatic  pieces  of 
Menander  and  Philemon  ; perhaps,  nay,  certainly,  the  loft  De- 
cades of  Livy  ^ for  it  is  impoflible  to  fuppofe,  that  among  fo 
many  rolls,  the  moft  admired  hiftory  of  the  people  who  pof- 
feffed  them  is  not  to  be  founds  what  private  library  in  Britain 
is  without  the  beft  hiftories  of  England  ? But  how  I tremble  for 
their  fituation,  as  Portici  is  built  on  the  lava  that  overwhelmed 
Herculaneum  ! How  I tremble  too  for  the  indifference  of  the 
Icing  of  Naples  towards  this  invaluable  treafure,  in  which  all 


the  moft  enlightened  people  of  Europe  are  deeply  interefted  ? 
When  I tirlt  law  them,  I had  no  idea  of  what  they  were,  as 
they  referable  wooden  truncheons  burnt  almoft  to  charcoal. 
They  are  fo  hard  and  brittle,  that  the  greateft  caution  muft  be 
ufed  in  removing  them,  left  they  crumble  to  dull;  neverthe- 
lefs,  an  ingenious  fiiar  of  Genoa,  named  Raggio,  undertook  to 
unroll  them  ; and  by  a moft  curious,  though  tedious  procefs, 
fo  far  fucceeded,  as  to  tranferibe  three  Greek  Treatifes  on 
Philofophy  and  Mufic  : but  finding  (as  I hear)  no  other  en- 
couragement than  his  falary,  which  was  but  little  more  than 
you  pay  fome  of  your  fervants,  the  work  wzs  unhappily  dif- 
continued.  Were  thefe  manuferipts  in  England,  they  would 
not  long  remain  a fecret  to  the  world.”  Watkins's  Travels. 

PORTICO,  in  architecture,  a kind  of  gallery  on  the 
ground ; or  a piazza  encompaffed  with  arches  fupported  by 
columns,  where  people  walk  under  cover.  The  roof  is  ufually 
vaulted,  fometimes  flat.  The  ancients  called  it  lacunar.  Though 
the  word  portico  be  derived  from  porta,  “ gate,  door  yet  it 
is  applied  to  any  difpofition  of  columns  which  form  a gallery., 
without  any  immediate  relation  to  doors  or  gates.  The  moft 
Celebrated  porticoes  of  antiquity  were,  thofe  of  Solomon’s 
temple,  which  formed  the  atrium  or  court,  and  encompaffed 
the  fan&tfary  ; that  of  Athens,  built  for  the  people  to  divert 
themfelves  in,  and  wherein  the philofopheis  held  their  difputes 
and  converfations  (fee  Porch)  ; and  that  of  Pompey  at  Rome, 
raifed  merely  for  magnificence,  confiding  of  feveral  rows  of 
columns  fupporting  a platform  of  vaft  extent  j a draught 
whereof,  Serlio  gives  us  in  his  antique  buildings.  Among  the 
modern  porticoes,  the  moft  celebrated  is  the  piazza  of  St.  Pe- 
ter of  the  Vatican. — That  of  Oovent-Garden,  London,  the 
work  of  Inigo  Jones,  is  alfo  much  admired. 

PORTII.  See  Pompeii. 

PORTLAND,  a peninfula  in  Dorfetfhire,  of  great  ftrength 
both  by  nature  and  art,  being  furrounded  with  inacceffible 
rocks,  except  at  the  landing-place,  where  there  is  a ftrong 
caftle,  called  Portland  cajlle,  built  by  king  Henry  VI IL 
There  is  but  one  church  in  the  ifland  : and  that  Hands  fo  near 
the  fea,  that  it  is  often  in  danger  from  it.  It  is  now  chiefly 
noted  for  the  freeftone  which  is  found  there,  and  which  is 
greatly  employed  in  London,  and  other  parts  of  England,  for 
building  the  fineft  ftru&ures.  St.  Paul’s  church,  in  particular, 
was  built  therewith.  W.  lorn  2.  35.  N.  lat.  50.  30. 

The  following  cuftom  at  Portland  is  worthy  of  notice  : 
“ While  I was  looking  over  the  quarries  at  Portland  (fays 
Mr.  Smeaton),  and  attentively  confidering  the  operations,  ob- 
ferving  how  foon  the  quarrymen  would  -cut  half  a ton  of  fpawls 
from  an  unformed  block,  and  what  large  pieces  flew  off  at 
every  ftroke  j how  fpeedily  their  blows  followed  one  another, 
and  how  inceffantly  they  purfued  this  labour  with  a tool  of 
from  18  to  20  pounds  weighty  I was  naturally  led  to  view  and 
confider  the  figure  of  the  operative  agent ; and  after  having 
obferved,  that  by  far  the  greateft  number  of  the  quarrymen 
were  of  a very  robuft  hardy  form,  in  whofe  hands  the  tool  I 
have  mentioned  feemed  a mere  play-tiling,  I at  laft  broke  out 
with  furprife,  and  inquired  of  my  guide,  Mr.  Roper,  where 
they  could  poflibly  pick  up  fuch  a fet  of  ftout  fellows  to 
handle  the  kevel,  which  in  their  hands  feemed  nothing  ? for  I 
obferved,  that  in  the  fpace  of  15  minutes  they  would  knock 
off  a6  much  walte  matter  from  a mafs  of  ilone,  as  any  of  that 
occupation  I had  ever  feen  before  would  do  in  an  hour.  Says 
Roper,  ‘ We  do  not  go  to  fetch  thofe  men  from  a diftance; 
they  are  all  born  upon  the  ifland,  and  many  of  them  have 
never  been  further  upon  the  main  land  than  to  Weymouth.' 
I told  him,  I thought  the  air  of  that  ifland  muft  be  very  pro- 
pitious, to  furnifli  a breed  of  men  fo  particularly  formed  for 
the  bulinefs  they  followed.  ‘ The  air  (he  replied),  though 
very  fliarp  from  our  elevated  fituation,  is  certainly  very  healthy 
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to  working  wen  ; yet,  if  you  knew  how  thefe  men  are  pro- 
- duced,  you  would  wonder  the  lefs  j for  all  our  marriages  here 
are  produ&ive  of  children.’  Oil  defiring  an  explanation  ftyw 
this  happened,  he  proceeded  ; ‘ Our  people  here,  as  they  ate 
bred  to  hard  labour,  are  very  early  in  a condition  to  marry  and 
provide  for  a family;  they  intermarry  with  one  another,  very 
rarely  going  to  the  main-land  to  feek  a wife  j and  it  has  been 
the  cuftora  of  the  ifland,  from  time  immemorial,  that  they 
never  marry  till  the  woman  is  pregnant.’  But  pray  (faid  I) 
does  not  this  fubjeft  you  to  a great  number  of  ballards  ? 
Have  not  your  Portlanders  the  fame  kind  of  ficklenefs  in  their 
attachments  that  Englishmen  are  fubjecl  to  ? and,  in  confe- 
quence,  does  not  this  produce  many  inconveniences  ? ‘ None 
at  all  (replies  Roper)  ; for,  previous  to  my  arrival  here,  there 
was  but  one  child  on  record  of  the  parilh  regifter  that  had 
been  born  a baftard  in  the  compafs  of  150  years.  The  mode 
of  courtfhip  here  is,  that  a young  woman  never  admits  ot  the 
ferious  addreffes  of  a young  man,  but  on  fuppolition  of  a tho- 
rough probation.  When  fhe  becomes  with  child,  fhe  tells  her 
mother,  the  mother  tells  her  father,  her  father  tells  his  fa- 
ther, and  he  tells  his  fon,  that  it  is  then  proper  time  to  be 
married.’  But  fuppofe,  Mr.  Roper,  fhe  does  not  prove  to  be 
with  child,  what  happens  then  ? Do  they  live  together  with- 
out marriage  ? or,  if  they  feparate,  is  not  this  fuch  an  impu- 
tation upon  her,  as  to  prevent  her  getting  another  fuitor  ? 
* The  cafe  is  thus  managed  (anfwered  my  friend)  : if  the  wo- 
man does  not  prove  with  child  after  a competent  time  of 
courtfhip,  they  conclude  they  are  not  deftined  by  Providence 
for  each  other  5 they  therefore  feparate  ; and  as  it  is  an  efta- 
blifhcd  maxim,  which  the  Portland  women  obferve  with  great 
flri&nefs,  never  to  admit  a plurality  of  lovers  at  one  time, 
their  honour  is  no  way  tarnifhed:  fhe  juft  as  foon  (after  the 
affair  is  declared  to  be  broke  off)  gets  another  fuitor,  as  if  fhe 
had  been  left  a widow,  or  that  nothing  had  ever  happened, 
but  that  fhe  had  remained  an  immaculate  virgin.’  But  pray, 
fir,  did  nothing  particular  happen  upon  your  men  coming 
down  from  London  ? ‘Yes  (fays  he)  ; our  men  were  much 
ftruck,  and  mightily  pleafed  with  the  facility  of  the  Portland 
ladies,  and  it  was  not  long  before  feveral  of  the  women  proved 
with  child ; but  the  men  being  called  upon  to  marry  them, 
this  part  of  the  leffon  they  were  uninftrufted  in  ; and  on  their 
refufal,  the  Portland  women  arofe  to  ftone  them  out  of  the 
ifland ; infomuch,  that  thofe  few  who  did  not  choofe  to  take 
their  fweetheartS  for  better  or  for  ivorfe,  after  fo  fair  a trial, 
were  in  reality  obliged  to  decamp  3 and  on  this  account  fome 
few  baftards  were  born  : but  fmce  then  matters  have  gone  on 
according  to  the  ancient  cuftom.” 

PORTLAND  vase,  a celebrated  funeral  vafe  which  was 
long  in  poffeflion  of  the  Barberini  family  ; but  which  was  lately 
purchafed  for  icoo  guineas  by  the  duke  of  Portland,  from 
whom  it  has  derived  its  prefent  name.  Its  height  is  about  ten 
inches,  and  its  diameter  where  broadeft  fix.  There  are  a va- 
riety of  figures  upon  it  of  mod  exquifitc  workmanfhip,  in  bas 
relief  of  white  opake  glafs,  raifed  on  a ground  of  deep  blue 
glafs.  which  appears  black  except  when  held  againft  the  light. 
It  appears  to  have  been  the  work  of  many  years,  and  there  are 
antiquarians  who  date  its  production  feveral  centuries  before  the 
Chriftian  era  ; lince,  as  has  been  faid,  fculpture  was  declining 
in  excellence  in  the  time  of  Alexander  the  Great. 

RefpeCling  the  purpofe  of  this  vafe,  and  what  the  figures  on 
it  were  meant  to  represent,  there  have  been  a variety  of  con- 
jectures, which  it  is  not  our  bufinefs  to  enumerate.  We  think 
with  Dr.  Darwin,  that  it  wa6  not  made  for  the  afhes  of  any  par- 
ticular petfon  deccafed  3 and  therefore  that  the  fubjedt  of  its 
tmbellifhmeuts  is  not  a private  hillory,  but  of  a general  nature. 
But  we  are  not  fure  that  he  is  right  in  conjecturing  it  to  repre- 
sent a part  of  the  Eleufinian  myfteries;  becaofe  that  conjec- 
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ture  depends  on  Warburton’s  explanation  of  the  5th'  book  of 
the  aEneid,  which  does  not  now  command  that  refpttft  which 
'it  did  when  it  was  firft  propofed.  We  (hall  therefore  give  a 
fhort  account  of  the  feveral  figures,  without  noticing  any  of  the 
theories  or  conjectures  that  have  been  made  about  them. 

In  one  compartment  three  exquifite  figures  are  placed  on  a 
ruined  column,  the  capital  of  which  is  fallen,  and  lies  at  their 
feet  among  other  disjointed  ftones : they  fit  under  a tree  oil 
loofe  piles  of  ftone.  The  middle  figure  is  a female  in  a re- 
clining and  dying  attitude,  with  an  inverted  torch  in  her  left 
hand,  the  elbow  of  which  lupports  her  as  (he  finks,  while  the 
right  hand  is  raifed  and  thrown  over  her  drooping  head.  The 
figure  on  her  right  hand  is  a man,  and  that  on  the  left  a wo- 
man, both  fupporting  themfelves  on  their  arms,  and  apparently 
thinking  intenfely.  Their  backs  are  to  the  dying  figure,  and, 
their  faces  are  turned  to  her,  but  without  an  attempt  to  aflilt 
her.  On  another  compartment  of  the  vafe  is  a figure  coming 
through  a portal,  and  going  down  with  great  timidity  into  a 
darker  region,  where  he  is  received  by  a beautiful  female,  who 
ftretches  forth  her  hand  to  help  him ; between  her  knees  is  a 
large  and  playful  ferpent.  She  fits  with  her  feet  towards  an 
aged  figure,  having  one  foot  funk  into  the  earth,  and  the  other 
raifed  on  a column,  with  his  chin  refting  on  his  hand.  Above 
the  female  figure  is  a Cupid  preceding  the  firft  figure,  and 
beckoning  him  to  advance.  This  firft  figure  holds  a cloke  oe 
garment,  which  he  feems  anxious  to  bring  with  him,  but  which, 
adheres  to  the  fide  of  the  portal  through  which  he  has  paffed. 
In  this  compartment  there  are  two  trees,  one  of  which  bend* 
over  the  female  figure  and  the  other  over  the  aged  one.  On 
the  bottom  of  the  vafe  there  is  another  figure  on  a larger  fcale 
than  the  one  we  have  already  mentioned,  but  not  fo  well 
finifhed  nor  fo  elevated.  This  figure  points  with  its  finger  to 
its  mouth.  The  drefs  appears  to  be  curious  and  cumberfome, 
and  above  there  is  the  foliage  of  a tree.  On  the  head  of  the 
figure  there  is  a Phrygian  cap : it  is  not  eafy  to  fay  whether 
this  figure  be  male  or  female.  On  the  handles  of  the  vafe  are 
reprefented  two  aged  heads  with  the  ears  of  a quadruped,  and 
from  the  middle  of  the  forehead  rifes  a kind  of  tree  without 
leaves:  thefe  figures  are  in  all  probability  mere  ornaments,  and 
have  no  connection  with  the  reft  of  the  figures,  or  the  ftory  re- 
prefented on  the  vafe. 

PORTLANDIA,  in  botany:  A genus  of  the  monogynia 
order,  belonging  to  the  pentandria  clafs  of  plants  3 and  in  the 
natural  method  ranking  with  thofe  of  which  the  order  is  doubt- 
ful. The  corolla  is  elevated  and  funnel-fttaped  5 the  anther* 
are  longitudinal ; the  capfule  pentagonal,  and  retufe  at  top  ; 
bilocular,  and  crowned  with  a pentaphyllous  calyx.  There  are 
two  fpecies,  viz.  the  grandt [flora  and  hexandra  ; the  former 
of  which  has  been  particularly  deferibed  by  Dr.  Browne,  who 
has  alfo  given  a good  figure  of  it.  It  has  frequently  flowered 
in  the  royal  garden  at  Kew,  and  in  Dr.  Pitcairn’s  at  Iflington. 
The  external  bark  is  remarkably  rough,  furrowed,  and  thick  ; 
it  has  no  tafte.  The  inner  bark  is  very  thin,  and  of  a dark 
brown  colour.  Its  tafte  is  bitter  and  aftringent,  and  its  virtues 
are  the  fame  as  thofe  of  the  Jefuit’s  bark.  Infufed  in  fpirits  or 
wine  with  a little  orange-peel,  it  makes  an  excellent  ftomachic 
tin  An  re. 

PORT-Louis,  a ftrong  town  of  France,  in  the  department 
of  Morbihan  and  late  province  of  Bretagne,  with  a citadel,  and 
a good  harbour.  It  is  a llation  for  part  of  the  French  navy, 
and  the  E,  India  company’s  ftiips;  and  is  feated  at  the  mouth 
of  the  Blanet,  27  miles  W.  of  Vannes.  W.  lqn.  3.  18.  N.  lat. 
47-  4°- 

Po HT-il/h Zwi.  See  Minorca. 

PORTO.  SeeOroRTO. 

Yowxo- Bello,  a ieaport  of  S.  America,  on  the  N.  coaft  of  the 
ifthmus  of  Darien,  with  a large  and  commodious  harbour. 
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It  is  a very  unhealthy  place  ; and  the  country  around  it  fwarms 
with  toads  in  luch  multitudes,  as  hide  the  furface  of  the  earth. 
Before  the  abolition  of  the  trade  by  the  galleons,  in  1748,  and 
the  introduction  of  regifter  fliips,  Porto  Bello  was  the  great 
mart  for  the  rich  commerce  of  Peru  and  Chili.  At  the  feafon 
when  the  galleons  were  expe&ed,  the  produCt  of  all  the  mines, 
and  other  valuable  commodities,  of  thofe  countries,  were  fent 
by  lea  to  Panama,  and  thence  conveyed  acrofs  the  ifthmus, 
partly  on  mules,  and  partly  down  the  river  Chagre,  to  Porto 
Bello.  This  paltry  village,  the  refidence  of  a few  negroes  and 
mulattoeS,  and  of  a wretched  garrifon  relieved  every  three 
months,  was  then  fuddenly  crowded  with  the  mod  opulent  mer- 
chants ; and  a fair  was  opened  which  lafted  40  days,  during 
which  was  begun  and  finished  the  richeft  traffic  on  the  face  of 
the  earth.  Porto  Bello  was  taken  in  1742  by  admiral  Vernon, 
who  demoliffied  the  fortifications.  It  is  70  miles  N.  of  Panama, 
and  300  W.  of  Carthagena.  W.  Ion.  80.  45.  N.  lat,  9.  33. 

Porto -Farina,  a port  about  12  miles  from  Cape  Carthage, 
in  the  bay  of  Tunis,  where  formerly  the  large  veffels  belonging 
to  the  bey  were  fitted  out,  and  laid  up  on  their  return  from  a 
cruize.  This  harbour  is  fafe  from  the  weather,  and  opens  into 
a large  lake,  formed  by  the  Mejerdah,  which  runs  through  intb 
the  fea. — The  north-weft  wind,  which  blows  right  upon  the 
fhore,  together  with  the  foil  brought  down  by  the  river,  which 
has  the  fame  quality  as  the  Nile  of  overflowing  its  banks,  has 
formed  a bar,  fo  that  only  fmall  veffels  can  now  enter.  It  is 
Bill  the  arfenal  where  the  naval  ftores  are  kept.  E.  Ion.  10.  16. 
N.  lat.  37.  12. 

Yonro-Farraio,  a handfome  town  of  Italy,  in  the  ifle  of 
Elba,  with  a good  citadel.  It  is  very  ftrong,  and  feated  on 
a long,  high,  fteep  point  of  land,  to  the  weft  of  the  bay  of  the 
fame  name,  which  has  two  forts.  It  belongs  to  the  great  duke 
of  Tufcany,  who  always  keeps  a good  garrifon  there.  E.  Ion. 
jo.  37.  N.  lat.  48.  55. 

Porto -I^ongone,  a fmall  but  very  ftrong  town  of  Italy,  and 
in  the  ille  of  Elba,  with  a good  harbour,  and  a fortrefs  upon  a 
rock  almoft  inacceffible.  The  king  of  Naples  has  a right  to  put 
a garrifon  therein,  though  the  place  belongs  to  the  prince  of 
Piombino.  It  is  feated  on  the  eaft  end  of  the  ifland,  eight 
miles  fouth-weft  of  Piombino.  E.  Ion.  10.  10.  N.  lat.  42.52. 

Porto -Santo,  an  ifland  of  the  Atlantic  Ocean,  on  the 
coaft  of  Africa,  and  the  leaf!  of  thofe  called  the  Madeiras.  It 
is  about  15  miles  in  circumference,  and  produces  but  little  corn  ; 
however,  there  are  oxen  and  wild  hogs,  and  a vafl  number  of 
rabbits.  There  are  trees  which  produce  the  gum  or  refin  called 
dragon's  Mood ; and  there  is  likewife  a little  honey  and  wax, 
which  are  extremely  good.  It  has  no  harbour,  but  good  mooring 
in  the  road.  It  belongs  to  the  Portuguefe,  and  is  300  miles  weft 
of  the  coaft  of  Africa.  W.  Ion.  16.  20.  N.  lat.  3a.  58. 

YoKro-Seguro,  a government  of  South  America,  on  the 
eaftern  coaft  of  Brafil 3 bounded  on  the  north  by  the  government 
of  Rio-dos-Hilios,  on  the  eaft  , by  the  North  Sea,  on  the  fouth 
by  the  government  of  Spiritu  Santo,  and  on  the  weft  by  the 
Tupicks.  It  is  a very  fertile  country,  and  the  capital  town  is 
of  the  fame  name.  It  is  built  on  the  top  of  a rock,  at  the 
mouth  0/  a river,  on  the  coaft  of  the  North  Sea,  and  is  inhabited 
by  Portuguefe.  W.  Ion.  38.  50.  S.  lat.  17.  o. 

P or  To-  Feccbio,  is  afea-port  town  of  Corfica,  in  the  Mediter- 
ranean Sea,  feated  on  a bay  on  the  eaftern  coaft  of  the  ifland. 

It  is  12  miles  from  Bonifacio,  and  40  north  of  Sardinia. 

E.  Ion.  9.  20.  N.  lat.  41.  42. 

Porto -Venereo,  is  a town  of  Italy,  on  the  coaft  of  Genoa, 
at  the  entrance  of  the  gulph  of  Spetia.  It  is  fealed  on  the  fide 
of  a hill,  at  the  top  of  which  there  is  a fort.  It  has  a very 
good  harbour,  and  is  45  miles  fouth-eaft  of  Genoa.  E.  Ion. 

9.  38.  N.  lat.  44.  5. 

PORTRAIT,  or  Portraiture,  in  painting,  the  reprefen- 


tatiori  of  a perfon,  and  efpecially  of  a face,  done  from  the  life. 
In  this  fenle  we  muft  ufe  the  term  forirait-paintin g,  in  contra* 
dillinftion  to  bpry-paiming,  where  a refcmblance  of  perfons  is 
ufually  di  Regarded.  Portraits,  when  as  large  as  the  life,  are 
ufually  painted  in  oil-colours  ; fometimes  they  are  painted  in 
miniature  with  water  colours,  crayons,  pallils.  Sec.  See  the  article 
Painting. 

PORTREE,  is  a fmall  village,  containing  a church  and  a 
very  few  houfes,  with  an  excellent  bay  and  a good  harbour,  in 
the  Ifle  of  Sky.  Here  the  late  Sir  James  Macdonald  had 
marked  out  the  lines  of  a town  ; and  government,  it  is  faid 
promifed  to  affift  him  in  the  work  with  500I.5  but  the  death  of 
that  gentleman  put  an  end  to  thefe  promifing  appearances,  and 
matters  remain  in  Jlaty  quo. 

PORTSMOUTH,  a lea-port  town  in  Hampfhire,  with  one 
of  the  moft  fecure  and  capacious  harbours  in  England,  being 
defended  by  a numerous  artillery,  both  on  the  fea  and  land-ficje, 
and  very  good  fortifications.  A great  part  of  the  royal  navy  is 
built  here;  and  here  are  fome  of  the  fineft  docks,  yards,  and 
magazines  of  naval  ftores,  in  Europe,  It  is  feated  in  the  ifle  of 
Portly,  being  furrounded  by  the  fea  except  on  the  north  fide, 
where  there  is  a river  which  runs  from  one  arm  of  it  to  the 
other.  It  is  much  reforted  to  on  account  of  the  royal  navy, 
whofe  ufual  rendezvous  is  at  Spithead,  which  is  at  the  eaft  end 
of  the  ifle  of  Wight,  and  oppofite  to  Portftnouth.  There  is  a 
draw-bridge  over  the  river,  and  it  has  always  a good  garrifon. 
It  is  governed  by  a mayor,  12  aldermen,  and  burgefles,  and 
fends  two  members  to  parliament.  It  has  one  church,  and  two 
chapels,  one  in  the  garrifon,  and  one  in  the  Common,  for  the 
ufe  of  the  dock,  and  others,  befules  feveral  meeting-houfes  of 
the  diffenters.  The  houfes  of  Portfmouth  amout  to  about  2000, 
and  the  inhabitants  to  about  12,000.  W.  Ion.  1.  1.  N.  lat. 

5°.  47. 

The  town  is  fuppofed  to  receive  its  name  from  Port,  a 
famous  Saxon  chieftain,  who,  A.  D.  501,  landed  here  with  his 
two  fons.  It  made  a confiderable  figure  in  the  time  of  the 
Saxons;  and,  from  the  utility  of  its  fituation,  was  highly  favoured 
by  all  the  monarchs  of  the  Norman  line.  It  was  incorporated, 
and  became  alfo  a parliamentary  borough.  In  the  reign  of 
Edward  III.  it  was  in  a very  tiourifliing  ftate ; but,  A.  D. 
J33  8,  in  the  very  fame  reign,  was  burned  by  the  French, 
when  that  monarch,  which  was  afterwards  ratified  by  king 
Richard  II.  forgave  the  inhabitants  a debt,  and  remitted  their 
fee-farm  for  10  years ; within  which  fpace  they  fo  recovered 
themfelves,  as  to  equip  a fquadron,  which  failed  into  the  mouth 
of  the  Seine,  funk  two  (hips,  and  brought  away  a great  booty. 
The  Angular  excellence  of  its  port,  and  the  convenience  of  fit- 
ting out  fleets  from  thence  in  the  time  of  a French  war,  induced 
Edward  IV.  to  think  of  fortifying  it,  as  he  actually,  in  fome 
meafure,  did  ; which  fortifications  were  further  carried  on  by 
Richard  III.  But  king  Henry  VII.  was  the  firft  who  fettled 
a garrifon  therein  3 .which  was  increafed,  and  the  place  made 
(bill  ftronger,  in  the  reign  of  Henry  VIII.  who  had  a great 
dock  there,  wherein  was  built  the  Henry  Grace  de  Dieu,  which 
was  the  largeft  fliip  in  the  navy  of  his  time.  The  fame 
monarch,  remarkably  attentive  to  the  fecurity  of  all  maritime 
places,  built  what  is  now  called  South-Sea  Cajile,  for  the  pro- 
tection of  this. — The  improvements  made  here  in  the  reign  of 
Q..  Elizabeth  were  much  fuperior  to  all  thefe.  King  Charles  II. 
after  his  reftoration,  dire&ed  great  alterations,  eftablifhed  new 
docks  and  yards,  railed  feveral  forts,  and  fortified  them  after 
the  modern  manner;  which  works  were  augmented  under  his 
brother’s  reign.  Notwithftanding  this,  king  William  directed 
likewife  frefli  alterations  and  additions  3 and  fucceeding  princes, 
following  his  example,  have,  at  a large  expenfe,  extended  thefe 
fortifications,  and  taken  in  a vaft  deal  of  ground:  fo  that  it  is 
at  prefent,  as  the  importance  of  the  place  deferves,  the  moft 
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wguTar  fortrefs  In  Britain  ; and,  as  it  cannot  be  effectually  at- 
tacked by  lea,  may  be  juftly  efteemed  impregnable. 

Ports  mouth,  the  largeft  town  in  the  date  of  New  Plamp- 
fhire  in  North  America.  It  (lands  on  the  fouth-eaft  fide  of 
Pi  (cat  aqua  river,  about  two  miles  from  the  fea,  and  contains 
about  600  houfes,  and  4400  inhabitants.  The  town  is  hand- 
fomely  built,  and  pleafantly  fituated.  Its  public  buildings  are, 
a court-houfe,  two  churches  for  Congregationalitis,  one  for 
Epifcopalians,  and  one.  other  houfe  for  public  worthip.  Its  har- 
bour is  one  of  the  finell  on  the  continent,  having  a fufficient 
depth  of  water  for  vefiels  of.  any  burthen.  It  is  defended  againft 
florrns  by  the  adjacent  land,  in  fuch  a manner,  as  that  (hips 
may  fee u rely  ride  there  in  any  feafon  of  the  year.  Befides,  the 
harbour  is  l‘o  well  fortified  by  nature,  that  very  little  art  will  be 
neceffary  to  render  it  impregnable.  Its  vicinity  to  the  fea  renders 
it  very  convenient  for  naval  trade.  A light-houfe,  with  a fingle 
light,  (lands  at  the  entrance  of  the  harbour. 

PORTSOY,  is  a handfome  fea-port  town,  fituated  on  a fmall 
promontory  running  into  the  fea,  on  the  fouth  fide  of  the 
Munay  Frith,  in  Scotland,  about  fix  miles  from  Cullen,  and 
feven  welt  from  Banff.  It  (ends  out  feveral  tiffing  veffels, 
particularly  for  the  Hebride  white  fiffery,  and  exports  a con- 
fiderable  quantity  of  grain.  A manufacture  of  (locking  and 
iewing  thread  is  alfo  carried  on  to  a confiderable  amount  for  the 
London  and  Nottingham  markets.  In  the  neighbourhood  is  a 
flratum  of  marble,  of  a dark  greeniff  colour,  in  which,  it  is  faid, 
the  curious  fubftance  called  asbestos,  or  earthflax,  has  been 
found.  From  the  albedos  a fort  of  incombuftible  cloth  is 
made,  which  is  purified  by  throwing  it  into  the  fire.  W.  Ion.  2.5. 
N.  lat.  57.  50. 

PORTUGAL,  a country  of  Europe,  bounded  on  the  north 
and  e3ft  by  Spain,  and  on  the  fouth  and  well  by  the  Atlantic 
Ocean  ; about  400  miles  in  length,  from  north  to  fouth,  and 
130  in  its  mean  breadth,  from  eaft  to  weft.  It  was  anciently 
called  Lvjitanm,  but  its  boundaries  were  then  different  from 
what  they  now  are.  The  name  of  Portugal  is  by  fome  thought 
to  fignify  Portus  Gallus,  or  Portus  Gallorum , on  account  of  the 
multitudes  of  French,  which  came  to  the  city  of  Porto,  on  the 
river  Duero,  in  order  to  atfift  the  Chriflians  againft  the  Moors. 
But  others,  with  more  probability,  derive  it  from  a town  on  the 
river  Duero,  by  the  ancients  called  Cale.  Oppofite  to  this  place 
lome  of  the  inhabitants  afterwards  built  a new  town  with  a 
harbour,  and  gave  it  the  name  of  Portucale , or  The  Harbour 
or  Port  of  Cale  ; which,  by  an  uninterrupted  profperity,  proved 
the  origin  of  the  prefent  flouriffing  city  of  Porto;  and  from 
tience  the  whole  country  has  received  the  name  of  Portugal. 
The  old  name  of  Lufitariia  was  aboliffed,  and  the  new  one  took 
place  under  Ferdinand  the  Great,  king  of  Caftile  and  Leon, 
who  gave  this  country  and  Galicia  to  his  third  fon  Garcia.  The 
moft  ancient  writing  now  extant,  in  which  the  name  of  Portu- 
gal is  ufed  for  the  whole  kingdom,  is  dated  in  the  year  1069. 
The  climate  in  Portugal  is  much  more  temperate  than  in  Spain, 
though  with  fome  little  difference  in  the  feveral  provinces.  The 
northern  parts  feel  a kind  of  a painful  cold  in  winter,  though 
this  is  chiefly  owing  to  the  rains  of  that  feafon ; and  in  the 
fonthern  the  fummer  heats  are  very  great.  Both  winter  and 
fummer,  however,  arc  very  fupportable,  cooling  fea- breezes 
during  the  latter  refreffing  the  country,  and  the  fpring  is  ex- 
tremely delightful.  Though  the  foil  be  very  fruitful,  fo  much 
is  agriculture  neglected  here,  that  above  half  the  country  lies 
waftej  and  the  inhabitants  are  fupplied  with  a great  part  of 
their  corn  by  importation.  Portugal,  however,  abounds  in  wine 
and  oil,  of  the  latter  of  which  the  greateft  part  is  made  in  the 
province  of  Alentejo,  but  reckoned  inferior  to  that  of  Spain. 
OUve-trees  thrive  better  here  near  the  fea,  than  up  the  country. 
Here  is  alfo  great  plenty  of  fine  honey,  and  confequently  of  wax. 
•Portugal  alfo  produces  abundjiace  of  lemons,  pomegranates, 


oranges,  figs,  raifins,  almonds,  cheftnuts,  and  other  fine  fruits. 
It  has  likewife  variety  of  fea  and  river  fiff,  and  large  quan- 
tities of  fea-falt.  And  the  mountains  contain  many  kinds 
of  ores,  as  filver,  copper,  tin,  and  iron.  But  the  Portuguefe 
being  fupplied  with  metals  from  their  poffeffions  in  other  parts 
of  the  globe,  and  particularly  with  abundance  of  gold  from 
America,  no  mines  are  worked  in  their  own  country.  Gems 
of  various  kinds  are  found,  and  the  mountains  contain  a beauti- 
ful variegated  marble.  On  the  hill  of  Alcantara,  not  far  from 
Li(bon,  is  a remarkable  mine  of  falt-petre.  The  principal  rivers 
are  the  Minho,  the  Lima,  the  Duero,  the  Tagus,  and  the 
Guadiana.  All  abound  in  fiff.  The  whole  kingdom  contains 
nineteen  cividads  or  cities;  527  villas  or  fmaller  towns,  3344 
pariffes,  and  2,000,000  of  fouls.  Their  language  is  a com- 
pound of  the  Spaniff,  Latin,  Mooriff,  and  French.  The  high 
or  titled  nobility  (titulados)  confift  of  dukes,  marquifes,  counts, 
vifeounts,  and  barons.  All  thofe  who  are  grandees  and  ftyled 
dons,  like  thofe  of  Spain,  confift  of  three  dalles,  and  receive 
from  the  royal  treafury  a penfion,  fufficient  to  fupport  their  re- 
fpective  dignities.  The  inferior  nobility-  or  gentry  are  termed 
Fidalgos;  and  are  incapable  of  bearing  the  title  of  don,  unlefs 
by  permiifion  from  the  king.  In  the  fecond  century,  Chriftianity 
was  received  all  over  Spain,  to  which  Portugal  was  then  an- 
nexed. In  fucceeding  times,  the  Moors  and  Jews  increafed 
/greatly,  and  lived  intermingled  with  the  Chriftians.  And 
though  all  exercife  of  the  Jewiff  religion  be  prohibited  by  tha^ 
fundamental  laws  of  the  kingdom,  yet  there  ftill  remain  great 
numbers  of  fecret  Jews  among  the  Portuguefe,  and  thofe  too 
even  among  the  nobility,  clergy,  and  the  very  inquifitors  them- 
felves.  Many,  unable  to  conceal  themfelves,  efcape  to  Hol- 
land, and  rtiere  openly  profefs  Judaifm.  The  eftabliffed  re- 
ligion, however,  of  the  country  is  the  Roman  Catholic.  And) 
the  inquifition,  which  was  introduced  by  king  John  III,  and 
has  fince  been  fet  up  throughout  all  the  Portuguefe  dominions,. 
Brafil  excepted,  is  very  active  in  detecting  herefies  and  here- 
tics, and  no  lefs  rigorous  in  puniffing  them.  The  number  of 
convents  in  Portugal  is  faid  to  be  no  lefs  than  900,  and  moft  of 
them  very  rich.  Portugal  contains  one  patriarch,  three  arch- 
biffops,  and  ten  biffops,  befides  others  in  America,  Africa,  the 
Eaft  Indies,  and  the  iflands  fubjedt  to  the  king  of  Portugal. 
The  king  too,  befides  the  nomination  of  all  biffops,  receives  a 
fourth  of  their  revenue;  but  this  is  generally  given  away  in 
penfions.  The  pope  confirms  the  biffops ; publiffes  his  bulls 
in  the  kingdom,  without  any  previous  confent  of  the  king,  and 
by  his  legate  governs  the  clergy,  who,  with  refpect  to  taxes  and 
contributions,  depend  on  him.  Coimbra  and  Evora,  indeed, 
are  univerfities,  and  Liffqn  has  a royal  academy  eftablifhed 
for  Portuguefe  hiftory.  At  Santaren  is  an  academy  of  hiftory, 
antiquity,  and  languages  ; and,  at  St.  Thomas,  an  academy  of 
fciences  on  the  footing  of  that  at  Paris,,  of  which  the  king  was 
pleafed  to  declare  himfelf  prefident.  The  Portuguefe  carry  on 
a very  extenfive  trade,  but  reap  no  great  profit  from  it,  being 
obliged  to  vend  not  only  their  own  products,  but  all  the  mer- 
chandize and  riches  brought  home  to  them  from  their  fettle- 
ments  in  other  parts  of  the  globe,  and  efpecially  from  America, 
to  the  Europeans  trading  with  them,  particularly  the  Engliff,. 
in  exchange  for  grain,  and  fmall  and  large  quantities  of  manu- 
factured goods  of  all  kinds,  with  which  they  fupply  both  Por- 
tugal and  its  polfeffions  abroad.  The  goods  which  they  fell  to 
foreigners  are  fea-falt,  oil,  wine,  lemons,  Seville  and  Chin;* 
oranges,  figs,  raifins,  almonds,  cheftnuts,  and  other  fruits  ; to- 
gether with  wool,  filk,  and  other  materials  for  manufactures 
but  their  chief  commodities  confift  of  imports  from  their  own 
colonies,  particularly  from  Brafil  5 fuch  as  fugars,  tobacco, 
cocoa-nuts,  ivory,  ebony,  Brafil-wood,  hides,  fpices,  drugs, 
gold,  pearls,  diamonds,  and  valuable  gems.  The  Portuguefe 
flopping  little  frequent  the  other  countries  of  Europe  or  tb* 
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Levant, -their  voyages  lying  rather  to  the  eonfts  of  Africa,  par- 
ticularly the  Gold  Coatt,  whence  they  carry  negroes  to  Brafil  : 
they  meet  there  alfo  with  fome  gold  and  ivory.  They  trade 
likewife  to  their  Eaft  India  colonies  of  Goa,  Diu,  and  Macao  ; 
hut  this  traffic,  once  fo  very  important,  is  now  greatly  declined. 
The  whole  annual  produce  of  gold  in  Brafd  may',  without  any 
exaggeration,  be  eftimated  at  near  2,oco,oool.  fterling.  The 
licet  which  fails  every  year  to  Brafil,  goes  and  returns  in  fcven 
or  eight  months;  and,  when  homeward  bound,  is  convoyed  by 
fome  men  of  war  which  are  lent  to  meet  it.  Ships  from  Africa, 
or  the  Ealt  Indies,  come  alfo  in  company.  Portugal,  or,  as  it 
was  anciently  called,  Luftania , pafled  from  the  Phenicians  and 
Carthaginians  into  the  hands  of  the  Romans,  and,  by  the  em- 
peror Auguftus,  was  made  a Homan  province.  Towards  the 
beginning  of  the  fifth  century  the  Alans,  about  the  year  440 
the  Swabians,  and  about  the  year  582  the  Vifigoths,  made 
themfelves  mailers  of  this  country.  In  the  eighth  century 
Portugal  was  over-run  by  the  Moors  and  Saracens,  but  gradually 
relcued  from  them  by  the  Chriftians.  Henry,  duke  of  Bur- 
gundy, performed  fuch  eminent  fervices  to  Alphonfo  VI,  king 
of  Caftile,  againft  the  Moors,  that  he  gave  him  his  daughter 
Therefa  in  marriage,  and  in  the  year  1093  created  him  earl  of 
Portugal;  and  in  1110  it  became,  by  his  father-in-law’s  will, 
his  abfolute  property.  Alphonfo  Henriques,  his  fon  and  fuc- 
celTor,  obtained  a fignal  vi&ory,  in  the  year  1130,  over  the 
Moors  near  Ourique.  About  the  fame  time,  too,  he  affumed 
the  title  of  king,  and  in  the  year  1 i 79  confirmed  his  right  to 
the  throne.  In  the  year  1 1 8 1 he  held  an  aflembly  of  the 
llates  at  Lamego,  in  which  the  fuccelfion  to  the  crown  was 
fettled.  In  the  year  1380  the  male  line  of  the  kings  failing, 
the  kingdom  was  united  to  Spain  ; but  under  the  kings  of  this 
monarchy  the  Portuguefe  loft  moft  of  their  foreign  acquifi- 
tions,  and  were  fo  intolerably  opprefted,  that  in  the  year  1640 
they  (hook  oft’ the  Spanifti  yoke,  electing  John  duke  of Braganza 
for  their  king.  The  government  of  Portugal  is  an  unlimited 
monarchy ; but  with  refpeCt  to  the  impofition  of  new  taxes,  the 
fettlement  of  the  fucceftion,  and  other  important  concerns,  the 
confent  of  the  ellates,  which  confift  of  the  clergy,  the  high  no- 
bility, and  the  commons,  is  neceflary.  The  military  forces  of 
the  Portuguefe  are  but  in  an  indifferent  condition,  nor  is  the 
navv  more  formidable.  Lifbon  is  the  capital. 

PORTUGALLICA  terra,  earth  of  Portugal;  the  narhe 
of  a fine  aftringent  bole,  dug  in  great  plenty  in  the  northern 
part  of  Portugal. 

PORTULACA,  ruRSLANE:  A genus  of  the  monogynia 
order,  belonging  to  the  dodecandria  clafs  of  plants;  and  in  the 
natural  method  ranking  under  the  13th  order,  Succulent#.  The 
corolla  is  pentapetalous ; the  calyx  bifid;  the  capfule  unilocular, 
and  cut  round.  There  are  feveral  fpecies,  but  the  two  follow- 
ing are  the  moft  remarkable.  1.  The  oleracea,  annual,  or  com- 
mon culinary  purflane,  rifes  with  herbaceous,  low,  fucculent, 
branchy  (talks,  fix  or  eight  inches  high,  garniflicd  with  wedge- 
(haped,  thick,  fucculent  leaves,  and  ("mail  clofe-fetting  flowers. 
There  are  two  varieties;  one  with  deep  green  leaves,  the  other 
with  yellow  leaves ; both  of  which  rile  from  the  fame  feed. 
2.  The  anacampfcros,  perennial,  or  ftmibby  cape  purflane,  riles 
with  a (hrubby  branchy  ftalk,  about  fix  inches  high,  with  oval, 
gibbous,  fucculent  leaves,  and  the  (talks  terminated  by  fmall 
clufters  of  red  flowers.  Both  thefe  plants  are  of  a fucculent  na- 
ture: the  firlt  is  an  herbaceous  annual,  for  culinary  ufes  ; and 
the  fecond  a fhrubby  perennial,  raifed  by  the  curious  for  variety. 
They  are  both  exotics  of  a tender  quality,  of  the  temperature  of 
green-houfe  or  ftove  plants.  The  common  culinary  purflane  is 
raifed  annually  from  feed  for  fummer  ufe,  and  is  an  excellent 
ingredient  in  fummer  falads,  but  improper  for  winter  on  ac- 
. count  of  its  cold  moift  nature.  The  plant  being  tender,  muff 
be  raifed  either  on  a hot-bed  or  in  a warm  border  3 in  which 


laft  it  will  not  fucreed  before  April  or  May.  The  fhrubty  fort 
muff  be  kept  in  the  hpt-houfe,  in  pots  of  a dry  foil. 

PORTUMNA,  a town  of  Ireland,  in  the  county  of  Galway 
and  province  of  Connaught,  is  74  miles  front  Dublin.  The 
caftle  of  Portumna,  the  feat  of  the  earl  of  Clanricarde,  is  at  this 
place,  and  near  it  are  the  ruins  of  an  ancient  caftle.  There  it, 
alfo  a garrifon  for  a troop  of  horfe  and  two  companies  of  foot. 
The  tpwn  is  feated  on  the  river  Shannon,  where  it  falls  into 
Lough  Derg,  The  monks  of  the  Ciftertian  abbey  of  Dunhrodv, 
in  the  county  of  Wexford,  had  for  a long  time  a chapel  here, 
dedicated  to  St.  Peter  and  St.  Paul ; but  having  at  length  for- 
faken  it,  0‘Madden,  dynaft  of  the  country,  gave  it  to  the  Do- 
minican friars,  who,  with  the  approbation  of  the  monks  of 
Dunbrody,  ere6Ied  a friary  here  and  a church,  which  thev 
dedicated  to  the  blefled  Virgin  and  the  original  patron  faints  ; 
at  the  fame  time  they  built  a fteeple,  and  all  other  neceflary 
offices.  Pope  Martin  V.  granted  a bull  to  confirm  their  pof- 
feffions,  dated  8th  Oftober  1426  ; and  on  the  23d  of  Novem- 
ber following  he  granted  indulgences  to  all  who  had  contributed 
to  the  building.  The  walls  are  ftill  nearly  entire,  and  fhow  that 
the  monaftery  of  Portumna  was  by  no  means  an  ignoble  ftruc- 
ture.  The  ancient  choir  is  now  the  parifh-church. 

POSE,  in  heraldry,  denotes  a lion,  horfe,  or  other  bead, 
(landing  (till,  with  all  his  four  feet  on  the  ground.  See  Hol- 
lingftiead’s  Defcription  of  Britain,  chap.  xvi. 

POSITIVE,  a term  of  relation  oppofed  to  negative.  It  is 
alfo  ufed  in  oppofition  to  relative  or  arbitrary  : thus  we  fay. 
Beauty  is  no  pofitive  thing,  but  depends  on  the  different  taltes 
of  people. 

Positive  Degree,  in  grammar,  is  the  adjedlive  in  its  Ample 
fignification,  without  any  comparifon. 

Positive  Electricity.  In  the  Franklinian  fyffem,  all  bodies 
fuppofed  to  contain  more  than  their  natural  quantity  of  ele&ric 
matter  are  faid  to  be  pofi lively  eleftrified ; and  thofe  from 
whom  fome  part  of  their  electricity  is  fuppofed  to  be  taken 
away  are  faid  to  be  electrified  negatively.  Thefe  two  electri- 
cities being  firlt  produced,  one  from  glafs,  the  other  from  am  - 
ber or  rofin,  the  former  was  called  vitreous,  the  other  rtf  nous, 
eleCtricity. 

POSPOLITE,  in  the  military  eflahlifliment  of  Poland,  is  the 
name  given  to  a kind  of  militia.  It  is  the  moft  numerous  and 
the  molt  ufelefs  of  the  Polilh  armies.  It  confifts  of  the  gentry 
at  large,  who,  in  cafe  of  invafion,  are  affembled  by  a regular 
fummons  from  the  king,  with  confent  of  the  diet.  Every  pa- 
latinate is  divided  into  diftriCts,  over  each' of  which  proper 
officers  are  appointed  ; and  every  perfon  poffefling  free  and  noble 
tenures  is  bound  to  military  fervice,  either  fingly  or  at  the  head 
of  a certain  number  of  his  retainers,  according  to  the  extent 
and  nature  of  his  pofleflions.  The  troops  thus  affembled  are 
obliged  only  to  ferve  for  a limited  time,  and  are  not  under  the 
necellity  of  marching  beyond  the  limits  of  their  country.  They 
fubmit  to  no  difeipline  but  fuch  as  they  like  themfelves ; and 
are  very  apt  to  mutiny  if  detained  more  than  a fortnight  in  the 
place  appointed  them  to  meet  in,  without  marching.  The 
mode  of  levying  and  maintaining  this  army  is  exactly  fimilar  to 
that  pra&ifcd  under  the  feudal  fyffem.  At  prelent,  though  it 
is  almoft  totally  unfit  for  the  purpofes  of  repelling  a foreign 
enemy,  it  is  yet  a powerful  inftrumeiit  in  the  hands  of  domeltic 
faClion  : for  the  expedition  with  which  it  is  raifed  under  the 
feudal  regulations  facilitates  the  formation  of  thofe  dangerous 
confederacies  which  fuddenly  Hart  up  on  the  contefted  eleCIion 
of  a fovereign,  or  whenever  the  nobles  are  at  variance  with 
each  other. 

POSSE  com  itatus,  inlaw,  fignifies  the  power  of  the  county, 
or  the  aid  and  alliltance  of  all  the  knights,  gentlemen,  yeomen, 
labourers,  fervants,  apprentices’,  &c.  and  all  others  within  the 
county  that  are  above  the  age  of  151  except  women,  ecclciiaftictff 
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perfons,  and  fuch  as  are  decrepit  and  infirm.  This  poffe 
comitatus  is  to  be  raifed  where  a riot  is  committed,  a pofieflion 
kept  upon  a forcible  entry,  or  any  force  of  refcue  ufed  contrary 
to  the  king’s  writ,  or  in  oppofition  to  the  execution  of  juflice; 
and  it  is  the  duty  of  all  fheriffs  to  affift  ju dices  of  the  peace  in 
the  fuppreflion  of  riots,  See.  and  to  raife  the  poffe  comitatus, 
or  to  charge  any  number  of  men  for  that  purpofe. 

POSSESSION,  in  law,  is  either  actual,  where  a perfon 
aftually  enters  into  lands  or  tenements  defeended  or  conveyed  to 
himj  or  where  lands  are  defeended  to  a perfon,  and  he  has  not 
yet  entered  into  them.  A long  poffeffion  is  much  favoured  by 
the  law  as  an  argument  of  right,  even  though  no  need  can  be 
fhown,  and  it  is  more  regarded  than  an  ancient  deed  without 
poflefiion.  If  he  that  is  out  of  poffeffion  of  land  bring  an  ac- 
tion, he  mtift  prove  an  undeniable  title  to  it  ; and  when  a per- 
fbn  would  recover  any  thing  of  another,  it  is  not  fufficient  to 
deltroy  the  title  of  the  perfon  in  pofl'ellion,  without  he  can  prove 
that  his  own  right  is  better  than  his.  In  order  to  make  pof- 
feflion  lawful  upon  an  entry,  the  former  poffeilbr  and  his  fer- 
vants  are  to  be  removed  from  off  the  premifes  entered  on  : but 
a perfon  by  leafe  and  releafe  is  in  pofl'ellion  without  making  any 
entry  up<5n  the  lands. 

Demoniacal  Possession  (See  Daemon  and  Demoniacs). 
In  the  third  volume  of  the  Manchefter  Tranfaftions,  there  is  a 
paper  on  popular  illufions  or  medical  demonology  by  Dr.  Ferriar. 
He  informs  us,  in  a note,  that,  on  the  13th  of  June  1788, 
George  Lukins,  of  Yatton  in  Somerfetibire,  was  exorcifed  in  the 
temple  church  at  Briftol,  and  delivered  from  the  poflefiion  of 
feven  devils  by  the  efforts  of  feven  clergymen.  An  account  of 
his  deliverance  was  publilhed  in  feveral  of  the  public  papers, 
authenticated  by  the  Rev.  Mr.  Eafterbrook,  vicar  of  the  temple 
church  in  Briftol. — Dr.  Ferriar  gives  us  the  following  par- 
ticulars, extracted  from  this  account,  which  we  fhall  here 
infert. 

“ Lukins  was  firft  attacked  by  a kind  of  epileptic  fit,  when 
he  was  going  about  a£ling  Chriftmas  plays,  or  mummeries  : 
this  he  aferibed  to  a blow  given  by  an  invifible  hand.  He  was 
afterwards  feized  by  fits ; during  which  he  declared,  with  a 
roaring  voice,  that  he  was  the  devil,  and  fung  different  fongs 
5n  a variety  of  keys.  The  fits  always  began  and  ended  with  a 
ftrong  agitation  of  the  right  hand.  He  frequently  uttered  dread- 
ful execrations  during  the  fits.  The  whole  duration  of  his  dif- 
order  was  eighteen  years. 

“ At  length,  viz-,  in-  June  1788,  he  declared  that  he  was 
poflefl'ed  by  feven  devils,  and  could  only  be  freed  by  the  prayers 
(in  faith)  of  feven  clergymen.  Accordingly  the  requifite  force 
was  fummoned,  and  the  patient  fung,  fwore,  laughed  and 
barked,  and  treated  the  company  with  a ludicrous  parody  on 
the  Te  Dcum.  Thefe  aftonifhing  lymptoms  refitted  both  hymns 
and  prayers  till  a j 'mall  faint  voice  admonithed  the  minifters 
to  adjure.  The  fpirits,  after  fome  murmuring,  yielded  to  the 
adjuration,  and  the  happy  patient  returned  thanks  for  his 
wonderful  cure.  It  is  remarkable,  that  during  this  folemn 
mockery  the  fiend  fwore  ‘ by  his  infernal  den’  that  he  would 
not  quit  his  patient ; an  oath,  I believe,  no  where  to  be  found 
but  in  the  Pilgrim’s  Progrefs,  from  which  Lukins  probably 
got  it. 

“ Very  foon  after  the  firft  relation  of  this  ftory  was  publilhed, 
a perfon,  well  acquainted  with  Lukins,  took  the  trouble  of  un- 
deceiving the  public  with  regard  to  hie  pretended  diforder,  in  a 
plain,  fenfible  narrative  of  his  conduCb.  Ha  aflerts  that 
Lukins’s  firft  feizure  was  nothing  elle  than  a fit  of  drunken- 
nefs;  that  he  always  foretold  bis  fits,  and  remained  fenfible 
during  their  continuance;  that  he  frequently  faw  Lukins  in 
his  fits,  ‘ in  every  one  of  which,  except  in  finging,  he  per- 
formed not  more  than  moft  a£tive  young  people  can  eafily  do  ;’ 
that  he  was  detected  in  an  impofture  with  refpedt  to  the  clench- 
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ing  of  his  hands  ; that  after  money  had  been  collected  for  him, 
he  got  very  fuddenly  well  : that  he  never  had  any  fits  while  he 
was  at  St.  George’s  Hofpital  in  London,  nor  when  vifitors 
were  excluded  from  his  lodgings  by  defire  of  the  author  of  the 
Narrative  ; and  that  he  was  particularly  careful  never  to  hurt 
hinvfelf  by  his  exertions  during  the  paroxyfm. 

“ Is  it  for  the  credit  of  this  philofophical  age,  that  fo  bung- 
ling an  impofture  fliould  deceive  feven  clergymen  into  a public 
a£t  of  exorcifm  ? This  would  not  have  palled  even  on  the  authors 
of  the  Malleus  Malefcarum ; for  they  required  figns  of  fuper- 
natural  agency,  fuch  as  the  fllfpenfion  of  the  pofieffed  in  the 
air,  without  any  vilible  fupport,  or  the  ufe  of  different  lan- 
guages unknown  to  the  demoniac  in  his  natural  ftate.” 

POSSESSIVE,  in  grammar,  a term  applied  to  pronouns, 
which  denote  the  enjoyment  or  poffeffion  of  any  thing  either 
in  particular  or  in  common:  as  mens,  “ mine;”  and  tuus , 
“ thine.” 

POSSIBILITY,  in  law,  is  defined  to  be  any  thing  that  is 
altogether  uncertain,  or  what  may  or  may  not  be. 

Possibility,  alfo  denotes  a non-repugnance  to  exifting,  in: 
any  thing  that  does  not  any  way  exift. 

POSSIBLE,  is  fometimes  oppofed  to  real  exiftence,  and  is 
underltood  of  a thing,  which,  though  it  aCtually  does  not 
exift,  yet  may  exift;  as  a new  ftar. 

POSSIDONIA,  (anc.  geog.)  See  Poestum- 

POST,  a word  derived  from  the  Latin  poftius , “ fet ' or 
placed.”  It  is  ufed  in  feveral  different  meanings,  but  all  of 
them  referring  either  immediately  or  remotely  to  this  primitive 
fenfe  of  pofition.  Thus  the  word  Pull  ftgnifies,  1.  A flake  or 
piece  of  timber  fet  upright ; 2.  A ftation,  particularly  a military 
ftation  ; 3.  An  office  or  employment ; 4.  An  operation  in  book- 
keeping; 3.  A conveyance  for  letters  or  difpatches  ; 6.  A par- 
ticular mode  of  travelling. 

Post,  a flake  or  piece  of  timber  fet  upright.  Polls  are  ufed- 
both  in  building  and  in  fencing  ground.  In  brick-buildings- 
much  of  the  ftrength  of  the  fabric  depends  on  the  nature  of  the 
polls,  as  it  is  through  them  that  the  feveral  parts  are  luftained 
and  held  together.  The  corner  pojls  are  called  the  principal pojls ; 
thofe  formed  into  breflummers  between  principal  polls  for 
ftrengthening  the  carcal'e  of  the  houfe  are  called  th e prick  pojls . 
Polts  which  are  to  be  fet  in  the  ground  ought  to  be  well  lea- 
foned  and  coated  to  preferve  them  from  rotting  ; burning  the 
downward  end  has  been  recommended  as  an  excellent  prelerva- 
tive,  but  a coating  of  pitch  or  tar,  particularly  the  late  invented, 
coal-tar,  can  be  moft  fafely  relied  upon.  For  the  various  ufe3> 
to  which  pofts  may  he  applied,  and  the  form  and  fpecies  of  , 
them  fittelt  to  be  employed  in  each  cafe,  fee  the  articles  Ar- 
chitecture, Joining,  Gardening,  House,  Fence,  &c... 
In  architecture  and  fculpture  posts  is  a term  ufed  to  de- 
note certain  ornaments  formed  after  the  manner  of  rolls,  or 
wreathings. 

Post,  a ftation,  particularly  a military  ftation. — Any  place  , 
where  perfons  are  fet  or  placed  upon  particular  occafionsmay  be. 
termed  a pojl ; but  the  word  in  this  view  is  now  chiefly  re- 
ftri&ed  to  military  operations,  and  means  any  place  or  fitua-- 
tion  where  fojdiers  are  ftationed.  Thus  the  detachments  *efla- 
blilhed  in  front  of  the  army  are  termed  the  out-pojls,  the  ftations 
on  the  wings  of  the  army  are  faid  to  be  the,  pojls  of  honour > as 
being  the  moft  confpicuous  and  moft  expofed..  But  in  the 
operations  of  a campaign,  a poll;  properly  fignifies  any  fpot  of 
ground  capable  of  lodging  foldiers,  or  any  lituatioiv  whether 
fortified  or  not,  where  a body  of  men. may.  make  a Hand  and 
engage  the  enemy  to  advantage.-  The  great  advantages  of  good 
polls,  in  carrying  on  war,  as  well  as  the  mode.of  fecuring  them, 
are  only  learned  by  experience.  Barbarous  nations  difdain  Ui* 
choice  of  pofts,  or  at  leal!  are  contented  with  Inch  as  immedi- 
ately fall  in  thqir  way,  they  trull  folely  or  chiefly  to  iireogiL. 
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and  courage  : and  hence  the  fate  of  a kingdom  nlay  be  decided 
by  the  event  of  a battle.  But  enlightened  and  experienced  of- 
ficers make  the  choice  of  pods  a principal  object  of  attention. 
The  ul’e  of  them  is  chiefly  felt  in  a defentive  war  again  ft  an  in- 
vading enemy  ; as,  by  carrying  on  a war  of  polls  in  a country 
where  this  can  be  done  to  advantage,  the  mod  formidable  army 
may  be  fo  harall’ed  and  reduced,  that  all  its  enterprifes  may  be 
rendered  abortive.  Indeed  in  modern  times  this  is  fo  well 
underdood,  that  pitched  battles  have  become  much  more  rare 
than  formerly,  manoeuvring  and  fecuring  of  pods  being  con- 
sidered as  the  mod  ellential  objells  in  the  conduct  of  a cam- 
paign ; a change  in  the  art  of  war  much  to  the  advantage  of 
humanity  ; fkill,  conduit,  and  prudence,  having  thus  obtained 
the  afcendency  over  brutal  courage  and  mere  bodily  llrength. 
In  the  choice  of  a pod,  the  general  rules  to  be  attended  to  are, 
that  it  be  convenient  for  fending  out  parties  to  reconnoitre,  fur- 
prife,  or  intercept  the  enemy;  that  if  poffible  it  have  fome 
natural  defence,  as  a wood,  a river,  or  a morafs,  in  front  or 
flank,  or  at  lead  .that  it  be  difficult  of  accefs  and  fufceptible  of 
lpeedy  fortification  ; that  it  be  fo  ntuate  as  to  preferve  a com- 
munication with  the  main  army,  and  have  covered  places  in 
the  rear  to  favour  a retreat ; that  it  command  a view  of  all  the 
approaches  to  it,  fo  that  the  enemy  cannot  advance  unperceived 
and  red  concealed,  while  the  detachment  Rationed  in  the  pod 
are  forced  to  remain  under  arms  ; that  it  be  not  commanded  by 
any  neighbouring  heights;  and  that  it  be  proportioned  in  extent 
to  the  number  of  men  who  are  to  occupy  and  defend  it.  It  is 
not  .to  be  expelled  that  all  thefe  advantages  will  often  be  found 
united;  but  thofe  .pods  ought  to  be  felelted  which  offer  the 
greatelt  number  of  them. 

Post,  an  office  or  employment.  This  ufe  of  the  word  is  pro- 
bably derived  immediately  from  the  idea  of  a military  Ration  ; a 
pod  being  ufied  to  exprefs  fuch  offices  or  employments  as  are 
iuppofed  either  to  expofe  the  holder  to  attack  and  oppodtion,  or 
to  require  abilities  and  exertion  to  dll  them.  Hence  the  term 
is  ufed  only  for  public  offices,  and  employments  under  the  go- 
vernment; and  were  drill  propriety  of  fpeech  always  attended 
to,  pojls  would  denote  thofe  -Rations  only  in  which  duty  mud  be 
performed.  In  common  language,  however,  every  public  office 
or  appointment,  even  though  nominal  and  finecure,  goes  under 
the  name  of  a pojl. 

Post,  an  operation  in  book-keeping.  -Polling  in  book- 
keeping means  dmply  the  transferring  an  article  to  the  place  in 
which  it  fhould  be  put,  and  arranging  each  under  its  proper 
head.  It  is  upon  this  that  the  whole  theory  of  book-keeping  is 
founded.  The  Wade-book,  which  is  the  ground-work  of  all 
fubfequent  operations,  records  every  tranfallion  exallly  in  the 
order  in  which  it  occurs.  From  this  the  feveral  articles  are  poded, 
or  transferred,  into  the  Journal,  which  in  fall  is  but  a kind  of 
fupplementary  book  to  the  Wade-book.  From  the  Journal 
they  are  poded  anew  into  the  Ledger ; in  which  a feparate 
place  is  appropriated  for  each  perfon  with  whom  tranfaltions 
are  carried  on,  and  frequently  for  every  feparate  article  about 
which  the  budnefs  is  concerned.  The  particular  mode  accord- 
ing to  which  fuch  transferences  are  made  may  vary  according 
to  the  nature  of  the  trade  carried  on  ; the  objell  is  the  fame  in 
all,  to  place  every  article  fo  as  that  its  operations  on  the  general 
Hate  of  the  budnefs  may  be  certainly  known  and  diftinltly 
traced.  For  a full  accountof  the  way  in  which  this  is  done,  fee 
Book- Keeping. 

Post,  a conveyance  for  letters  or  difpatches.  In  the  early 
periods  of  fociety,  communication  between  the  different  parts  of 
a country  is  rare  and  difficult,  individuals  at  a difiance  having 
little  inclination  or  opportunity  for  mutual  intercourfe:  when 
fuch  communication  is  at  any  time  found  necelfary,  a fpecial 
meffenger  muff  be  employed.  As  order  and  civilization  ad- 
vance, occafions  of  correfpondencc  multiply.  In  particular,  the 


fovereign  finds  it  reqmfitc  frequently  to  tranfmit  orders  and  law* 
to  every  part  of  the  kingdom  ; and  for  doing  fo  he  makes  ufe  of 
couriers  or  meffengers,  to  whom  he  commits  the  charge  of  for- 
warding his  difpatches.  But  without  Rations  in  the  way,  where 
I hcle  couriers  can  be  certain  of  finding  refrefhment  for  them  - 
Lives  and  fupplies  of  what  may  be  neceffary  for  carrying  them 
forward,  the  journey,  however  urgent  and  important,  mult 
always  be  retarded,  and  in  many  cafes  altogether  flopped.  Ex- 
perience, therefore,  foon  pointed  out  the  neceffity  of  enduing 
luch  accommodations,  by  erelting  upon  all  the  great  roads  houfes 
or  Rations  at  convenient  intervals,  where  the  meffengers  might 
dop,  as  occafion  required,  and  where  too,  for  the  greater  con- 
venience, relays  of  frefli  horf'es  fliould  always  be  in  readinefs, 
to  enable  them  to  purfue  their  journey  with  uninterrupted  dif- 
patch.  Thefe  houfes  or  Rations  were  with  great  propriety 
termed  pojls,  and  the  meffenger  who  made  ufe  of  them  a pojl. 
Though  at  firtl,  it  is  probable,  the  infiitution  was  intended* 
folely  for  the  fovereign  and  the  necelfities  of  the  date ; yet  by 
degrees  individuals,  feeing  the  benefit  refulting  from  it,  made 
ufe  of  the  opportunity  to  carry  on  their  own  correfpondence  ; 
f or  which  they  were  willing  to  pay  an  allowance  to  the  fove- 
reign. Thus  a pod-office,  of  fome  kind  or  other,  gradually 
came  to  be  eftablifhed  in  every  civilized  country.  Without 
taking  notice  of  the  different  means  of  carrying  on  correfpond- 
ence  laid  to  have  been  attempted  by  pigeons,  dogs,  and  other 
animals,  we  can  at  lead  trace  with  certainty  the  invention  of 
fomething  like  regular  pods  as  far  back  as  the  ancient  Perfians. 
Xenophon  affures  us,  that  they  were  invented  by  Cyrus  on  his 
Scythian  expedition,  about  500  years  before  Chritl ; that  the 
houfes  at  the  feveral  Rations  were  fumptuoufly  built,  and  lar°-e 
enough  to  contain  a number  of  men  and  horf'es  ; and  that  every 
courier  on  his  arrival  was  obliged  to  communicate  his  difpatches 
to  the  pollm alter,  by  whom  they  were  immediately  forwarded. 
From  the  fhore  ot  theJEgean  fea  toSufa  the  capital,  there  were, 
according  to  Herodotus,  hi  ltages  for  polls,  each  a day’s 
journey  difiant  from  the  preceding. 

In  what  manner  pods  were  eftablifhed  and  condulted  amon* 
the  Greeks  does  not  clearly  appear;  but  from  the  extended 
commerce  carried  on,  and  the  frequent  communications  enjoyed 
among  the  different  dates,  there  can  be  no  doubt  that  a regular 
conveyance,  in  fome  form  or  other,  was  eftablifhed. 

Though  pods  were  well  known  among  the  Romans,  yet  it  is 
difficult  to  trace  with  certainty  the  period  of  their  introdullion. 
Some  writers  carry  it  back  to  the  times  of  the  republic  ; polls 
and  pod-offices,  under  the  name  of  Jlatons  and  Jlationes,  having 
been  then,  it  is  laid,  eitablifhed  by  the  fenate.  Whether  this 
was  the  cafe  or  not,  Suetonius  allures  us  that  Auguftus  infti- 
tuted  polls  along  all  the  great  roads  of  the  empire.  At  firft 
the  difpatches  were  conveyed  from  pod  to  pod  by  young  men 
who  ran  on  foot,  and  delivered  the  difpatches  to  others  at  the  next 
ftage.  By  and  by  Auguftus  fubftituted,  in  room  of  thefe, 
horfes  and  chariots,  both  for  the  conveyance  of  difpatches  and 
the  convenience  of  travelling.  His  l'ucceflbrs  continued  the 
fame  eftahlifhment ; to  the  maintenance  of  which  every  fubjell 
of  the  empire  was  obliged  to  contribute.  Poft-horfes  are  men- 
tioned in  the  Theodorian  code  dc  enrfu  publico ; but  thefe  were 
only  the  public  horfes  appointed  to  be  kept  there  for  the  ufe  of 
the  public  meffengers,  who  before  this  infiitution  feized  any 
that  came  in  their  way.  At  each  poft-dation,  according  to. 
Procopius,  ten  horfes  and  as  many  poflillions  were  kept,  and 
the  uf'ual  rate  of  their  travelling  was  from  five  to  eight  Rations 
a-day. 

It  is  to  be  obferved.  however,  that  all  thefe  cftablifhments  of 
pods  in  ancient  times  were  formed  as  much,  if  not  more,  for 
travelling  Rations,  than  for  the  mere  conveyance  of  letters  and 
difpatches.  This  latter  objelt,  it  is  true,  was  thereby  fecured ; 
but  the  epidolary  correfpondence  of  antiquity  was  probably  at 
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flo  time  fo  extenfive  a3  to  require  or  maintain  poll-offices  on 
the  footing  of  modern  polls,  for  the  mere  conveyance  of  let- 
ters. It  is  in  later  times  only,  when  the  cxtenfion  of  com- 
merce and  diffufion  of  literature  gave  occafion  to  frequent 
communication,  that  thefe  ellablithments  are  to  be  looked  for. 

The  earlietl  inllitution  of  pojls  that  occurs  in  modern  hiftory 
is  about  the  year  807  by  the  emperor  Charlemagne ; who, 
having  reduced  under  his  dominion  Italy,  Germany,  and  a part 
of  Spain,  eltablilhed  three  public  polls  at  the  public  expenfe, 
to  carry  on  the  communication  with  thefe  three  provinces.  The 
inllitution  of  polls,  however,  like  many  other  inftitutions  of 
that  emperor,  dropped  at  his  death,  and  for  a confiderable 
time  afterwards  r.fc  traces  of  any  fuch  eftabliffim'ent  are  to  be 
found.  We  cannot  indeed  difeover  them  with  certainty  (boner 
than  r.4.64,  when  that  reltlefs  and  fufpicious  prince  Louis  XI. 
efiabliffied  polls  in  France,  that  he  might  be  the  fooner  adver- 
tif'ed  of  all  that  palled  in  his  own  or  the  neighbouring  king- 
doms. He  employed  in  this  lervice  230  couriers,  who  delivered 
the  letters  at  the  different  llations,  and  in  various  towns  through 
•which  they  palled  in  their  courfe.  Succeeding  monarchs  cre- 
ated at  different  times  certain  offices  for  the  exprels  purpofe  of 
luperintending  the  polls  ; but  the  frequent  changes  to  which 
thefe  offices  were  expofed,  prevented  for  a long  time  the  efia- 
blilhment  of  any  regular  fyllem  of  polls  in  that  kingdom  ; in- 
fomuch  that  in  1619  the  author  of  the  life  of  the  duke  d’Eper- 
non  fays,  the  packet  or  letter-office  was  not  yet  fet  up  in  France. 
Former  ellablifhments,  it  is  probable,  were  folely  for  the  ufe 
of  the  court,  not  for  the  general  good  of  the  nation.  From 
France,  the  inllitution  gradually  fpread  through  feveral  other 
parts  of  Europe.  In  Germany,  Lewis  Horning  allures  us,  they 
were  firil  introduced  by  count  Taxis,  who  fettled  them  at  his 
own  expenfe;  in  acknowledgment  for  which  the  emperor  Mat- 
thias in  1616  gave  as  a fief  the  office  of  poltmaller  to  him  and 
his  defendants. 

In  England  the  eftabliffiment  of  pods  in  fome  form  or  other 
appears  as  early  as  the  reign  of  Edward  III.  but  the  notices 
concerning  them  are  fo  vague,  that  no  account  can  be  given  of 
them.  In  the  reign  of  Edward  VI.  however,  fome  fpecies  of 
polls  mull  have  been  fet  up,  as  an  aft  of  parliament  palled  in 
1548,  fixing  the  rate  of  poft-horfes  at  one  penny  per  mile: 
the  poll-horfes  here  referred  to  were,  it  is  probable,  chiefly'  for 
travelling,  and  the  carriage  of  letters  or  packets  only  an  oc- 
calional  fervice.  In  1581,  we  find  in  Camden’s  Annals  mention 
made  of  a chief  poltmaller  for  England  being  appointed.  How 
his  office  was  managed,  does  not  clearly  appear  5 the  limited 
Hate  of  the  correfpondence  of  the  country  probably  rendered 
it  of  trifling  confequence.  King  James  I.  originally  erefted  a 
poll-office  under  the  controul  of  one  Matthew  de  Quelter  or 
de  l’Equefter,  for  the  conveyance  of  letters  to  and  from  foreign 
parts  ; which  office  was  afterwards  claimed  by  lord  Stanhope ; 
but  was  confirmed  and  continued  to  William  Frizcl  and  Tho- 
mas Witherings,  by  king  Charles  I.  in  1632.  Previous  to  this 
time  it  would  appear  that  private  perfons  were  in  ufe  to  con- 
vey letters  to  and  from  foreign  parts  ; all  fuch  interference 
with  the  poltmaller’s  office  is  therefore  exprefsly  prohibited. 
King  Charles,  in  1635,  erefted  a letter-office  for  England  and 
Scotland,  under  thedireftion  of  the  above  Thomas  Witherings. 
The  rates  of  poflage  then  ellablifhed  were,  two-pence  for  every 
lingle  letter  for  a diltance  under  80  miles;  four-pence  from  80 
to  140  miles;  fix-pence  above  140  miles.  The  allowance  to 
the  polf-mafters  on  the  road  for  horfes  employed  in  thefe  polls 
was  fixed  at  two-perlce  halfpenny  per  mile  for  every  Angle 
horfe.  All  private  inland  polls  were  difeharged  at  this  time  ; 
and  in  1637  all  private  foreign  polls  were  in  like  manner  pro- 
hibited. The  polls  thus  eltablilhed,  however,  extended  only 
'•to  a few  of  the  principal  roads ; and  the  times  of  tranl- 

J 


million  were  not  in  every  cafe  fo  certain  as  they  ought  to  hare 
been. 

Witherings  was  fuperfeded  for  abufes  in  the  execution  of 
his  offices  in  1640,  and  they  were  fcqueftrated  into  the  hands  of 
Philip  Burlamachy,  to  be  cxercifed  under  the  care  and  overfight 
of  the  king’s  principal  fecretary  of  (late.  On  the  breaking  out 
of  the  civil  war  great  confulions  and  interruptions  were  necef- 
larily  occafioned  in  the  conduft  of  the  letter-office:  but  it  was 
about  that  time  that  the  outline  of  the  prefent  more  extended 
and  regular  plan  feems  to  have  been  conceived  by  Mr.  Edmond 
Prideaux,  who  was  afterwards  appointed  attorney-general  to  the 
commonwealth.  He  was  chairman  of  a committee  in  1642 
for  conlidering  the  rate  of  pollage  to  be  fet  upon  inland  letters  f 
and  fome  time  after  was  appointed  poftmafter  by  an  ordinance 
of  both  houfes  of  parliament ; in  the  execution  of  which  office 
he  firil:  ellablilhed  a weekly  conveyance  of  letters  into  all  parts 
ot  the  nation.  In  1653,  this  revenue  was  farmed  for  10,000k 
for  England,  Scotland,  and  Ireland  ; and  after  the  charge  of 
maintaining  poflmafters,  to  the  amount  of  7000I.  per  annum 
was  faved  to  the  public.  Prideaux’s  emoluments  being  confi- 
derable, the  common  council  of  London  endeavoured  to  ereft 
another  poll-office  in  oppofition  to  his  ; but  they  were  checked 
by  a refolution  ot  the  houl'e  ot  commons,  declaring  that  the 
office  of  poltmaller  is,  and  ought  to  be,  in  the  foie  power  and  difi- 
pofal  of  the  parliament.  This  office  was  farmed  by  one  Maubey 
in  1654.  In  1636  a new  and  regular  general  poft-offirj  was 
erefted  by  the  authority  of  the  proteftor  and  his  parliament, 
upon  nearly  the  fame  model  that  has  been  ever  fince  adopted, 
with  the  following  rates  of  poftage:  for  8o  miles  diftande,  a 
lingle  letter  two-pence  ; for  a greater  diltance,  not  out  of  Eng. 
land,  three-pence;  to  Scotland,  four-pence.  By  an  aft  of  par- 
liament palled  foon  after  the  reftoration  in  1660,  the  regula- 
tions fettled  in  1656  were  re-eftabliffied,  and  a general  poft-of- 
fice  fimilar  to  the  former,  but  with  fome  improvements,  was 
erefted.  In  1663  the  revenue  of  the  poll-office  was  found  to 
produce  ar,5ool.  annually.  In  16S5  11  was  made  over  to  the 
king  as  a branch  of  his  private  income,  and  was  then  eltimated 
at  65,000!.  per  annum.  The  year  after  the  revolution  the 
amount  of  the  poll-office  revenue  was  90,504!.  10s.  6d  At 
the  union  the  produce  of  the  Engliffi  poll-office  was  Hated  to 
be  10  r,  101.  In  1711  the  former  ellablifhments  of  feparate 
pod-offices  for  England  and  Scotland  were  aboliffied;  and  by  the 
Hat.  9 Anne,  c.  10.  one  general  poll-office,  and  one  poltmalter- 
general,  was  ellablifhed  for  the  whole  united  kingdom  ; and  this 
poflmafler  was  empowered  to  ereft  chief  letter-offices  at  Edm- 
burgh , at  Dublin,  at  Neiu  York,  and  other  proper  places  in 
America  and  the  Well  Indies.  The  rates  of  pollage  were  alfo 
increafed  at  this  time  as  follows. — In  England,  for  all  dillances 
under  80  miles  3d. ; above  80  miles  4d.  From  London  to 
Edinburgh  6d.  In  Scotland,  under  50  miles  2d. ; from  70  to 
80  miles  3d.;  above  80  miles  4d.  In  Ireland,  under  40  miles 
2d.  ; above  40  miles  4d.  By  the  above  aft  all  perfons,  except 
thole  employed  by  the  pollmalter,  were  flriftly  prohibited  from 
conveying  letters.  That  year  the  grofs  amount  of  the  poll- 
office  was  1 1 1,461!.  17s.  iod.  The  net  amount,  on  a medium, 
of  the  three  preceding  years,  was,  in  the  printed  report  of  the 
commillioners,  for  the  equivalent  Hated  to  be  for  England, 
62,000k  and  for  Scotland  2000I.  In  17 74,  the  grofs  revenue 
of  the  poll-office  for  Great  Britain  amounted  to  210,663k  in 
1764  J0  281,535k  and  in  1774  to  345,32  jl.  The  privilege  of 
franking  letters  had  been  enjoyed  by  members  of  parliament 
from  the  firil  erdftion  of  the  poll-office  ; the  original  delign  of 
this  exemption  was,  that  they  might  correfpond  freely  with 
their  conllituents  on  the  bufinefs  of  the  nation.  By  degree* 
the  privilege  came  to  be  lliamefully  abuled,  and  wa3  carried  fo 
far,  that  it  was  not  uncommon  lor  the  lervants  of  members  of 
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parliament  to  procure  a number  of  franks  fur  the  purpofe  of 
felling  them  ; an  abufe  which  was  eafiiy  praftifed,  as  nothing 
more  was  required  for  a letter’s  puffing  free  than  the  fubferip- 
tion  of  a member  on  the  cover.  To  rellrain  thefe  frauds,  it 
was  enadted,  in  1764,  that  no  letter  ffiould  pafs  free  unlefs  the 
whole  diredtion  was  of  the  member’s  writing,  and  his  lubfcrip- 
tion  annexed.  Even,  this  was  found  too  great  a latitude;  and 
by  a new  regulation  in  1784,  no  letter  was  permitted  to  go  free 
unlefs  the  date  was  marked  on  the  cover  in  the  member’s  own 
hand-writing,  and  the  letter  put  into  the  poll-office  the  fame 
day.  That  year  the  rates  of  poftage  were  railed  in  the  follow- 
ing proportions  : an  addition  of  id.  fora  fingle  ftage  ; id.  from 
London  to  Edinburgh  5 id.  for  any  diftance  under,  and  2d.  for 
any  dillance  above,  150  miles.  An  addition  to  the  revenue  of 
1 20,oool.  was  eftimated  to  arife  from  thefe  regulations  and  ad- 
ditional rates.  In  all  the  ftatements  of  duties  upon  poftage  of 
letters  given  in  this  account,  the  rates  mentioned  are  thofe  upon 
fingle  letters,  double  letters  pay  double,  treble  letters  treble,  an 
ounce  weight  quadruple  poftage;  all  above  are  charged  by  the 
weight  in  the  fame  proportion. 

About  the  year  1784,  a great  improvement  was  made  in  the 
mode  of  conveying  the  mails,  upon  a plan  firft  fuggefted  in 
1782  by  Mr.  John  Palmer.  Diligences  and  ftage-coaches,  he 
obferved,  were  eftabliftied  to  every  town  of  note  in  the  king- 
dom ; and  he  propofed  that  government,  inltead  of  fending 
the  mails  in  the  old  mode,  by  a boy  on  horfeback,  and  in  carts, 
fiiould  contract  with  the  matters  of  thefe  diligences  to  carry  the 
mail,  along  with  a guard  for  its  protection.  This  plan,  he 
fhowed,  could  not  fail  to  enfure  much  more  expeditious  con- 
veyance, the  rate  of  travelling  in  diligences  being  far  quicker 
than  the  rate  of  the  poll ; and  it  was  eafy  to  carry  it  into  ex- 
ecution with  little  ' additional  expenfe,  as  the  coach- owners 
would  have  a ftrong  inducement  to  contraft  at  a cheap  rate  for 
conveying  the  mail,  on  account  of  the  additional  recommen- 
dation to  paliengers  their  carriages  would  thereby  acquire  in 
point  of  fecurity,  regularity,  and  difpatch. 

Though  government  heartily  approved  of  this  plan,  and  the 
public  at  large  were  fatisned  of  its  utility  ; yet,  like  all  new 
ibhemes,  however  beneficial,  it  met  with  a ftrong  oppofition  : it 
was  reprelented  by  a number  of  the  oldeft  and  ablcft  officers  in 
the  poft-office,  not  only  as  impracticable,  but  dangerous  to  com- 
merce and  the  revenue.  Notwithstanding  this  oppofition,  how- 
ever, it  was  at  laft  eftabliftied,  and  gradually  extended  to  many 
different  parts  of  the  kingdom;  and,  upon  a fair  companion, 
it  appeared  that  the  revenue  was  very  confiderably  improved, 
though  Mr.  Palmer’s  numerous  reforms,  and  the  great  number 
of  new  appointments  which  they  rendered  necetfary,  greatly 
increafed  the  former  expenfe  of  management.  The  conveyance 
of  the  mails  on  the  new  plan  was  contrafted  for,  after  the  two 
firft  years  trial,  at  zo.oocl.  per  annum  lefs  than  the  lum  firft 
eftimated  by  Mr.  Palmer. 

The  prefent  eftablifhment  of  the  general  poft  office  for  Great 
• Britain,  confifts  of  a poftmafter-general,  to  the  duties  of  which 
ftation  there  have,  for  many  years  pall,  been  two  perfons  ap- 
pointed under  the  title  of  joint  poftmafters-general ; a fccretary, 
upwards  of  150  affiftants  and  clerks  for  the  head  letter-office  in 
London,  under  the  direftion  of  a fuperintending  preftdent  of  the 
inland  letter  department,  and  a comptroller  of  the  foreign  letter- 
office.  Near  600  deputy  pollmafters,  throughout  the  kingdom, 
aft  under  one  principal  and  9 riding  lurveyors.  There  are  alfo 
diftinft  offices  and  clerks  aCting  under  an  accomptant-general 
and  a receiver-general,  as  well  as  a feparate  eftabliffiment  for  the 
penny-poll,  which,  fince  the  abolition  of  Mr.  Palmer's  appoint- 
ment of  furvevor  and  comptroller-general,  has  been  new  model- 
led and  greatly  improved  in  all  its  branches.  There  is  like- 
wife  a poftmafter-general  of  Scotland  with  a fecrctary,  comp- 


troller, furveyors,  and  a feparate  eftabliffiment  of  all  the  requl. 
fite  officers  and  clerks  at  Edinburgh,  afting  under  the  orders  of 
the  joint  poftmafters-general  in  London.  The  annual  expenfe 
of  management  is  about  ijc^oool.  and  thegrofs  produce  exceeds 
700,000!.  a year. 

I he  firft  accountswe  have  of  the  eftablifhment  of  a poft-office  in 
Scotland  reach  no  further  back  than  163  5,  when  Charles  I.  erefted 
one  both  for  Scotland  and  England.  The  poft:  to  Scotland  by 
that  appointment  was  to  run  night  and  day,  to  go  from  London 
to  Edinburgh  and  to  return  in Jix  days,  taking  with  it  all  letters 
intended  for  any  poft- town  in  or  near  the  road;  the  rate  of  poftage 
from  London  to  hdinburgh  was  3d.  for  a fingle  letter.  The  ex- 
pedition with  which  the  poft  went  from  London  to  Edinburgh 
at  this  time,  is  indeed  furprifing,  confidcring  the  nature  of  the 
roads  ; perhaps,  however,  though  the  king  made  the  regulation 
that  it  ffiould  go  and  return  in  fix  days,  the  journey  was  nut 
always  performed  in  the  fpecified  time.  During  the  govern- 
ment of  Cromwell,  the  public  poll  conveyed  letters  to  Scotland 
as  well  as  England  ; the  poftage  from  London  to  Scotland  was 
only  qd.  After  the  Reftoration,  when  the  poft-office  was  erefted 
for  England,  mention  is  made  in  the  aft  of  parliament  of  the  con- 
veyance of  letters  to  Scotland  ; .and  the  poftage  to  Berwick  is 
fixed  at  3d.  For  fome  time  after,  however,  we  find  no  eftab- 
lifhment by  aft  of  parliament  of  an  internal  poft  in  Scotland. 
In  1662,  a poft  between  Ireland  and  Scotland  was  firft  eftabliftied; 
and  the  privy  council  gave  Robert  Main,  who  was  then  polb- 
mafter-general  for  Scotland,  an  allowance  of  2,ool.  Sterling  to 
build  a packet-boat  for  conveying  the  mail  between  Portpatrick 
and  Donaghadce  : the  poftage  to  Ireland  was  6d.  In  1669, 
a poft  was  eftabliftied  to  go  between  Edinburgh  and  Aberdeen 
twice  a week,  and  between  Edinburgh  and  Invernefs  once  a 
week  : the  rate  of  poftage  was  fixed,  for  40  Scots  miles  2d.  and. 
for  every  20  miles  further  an  additional  penny.  Thefe  appear 
to  have  been  the  only  public  polls  in  Scotland  at  that  time  ; but 
as  they  could  not  fuffice  for  the  correfpondence  of  the  country „ 
there  mull  have  been  more  either  under  the  direftion  of  the 
poftmafter,  or  in  the  hands  of  private  perfons  ; probably  there 
might  be  of  both  kinds.  In  1690,  an  aft  for  the  fecurity  of  the 
common  poft  was  palled,  lubjefting  robbers  of  the  mail  to  capir 
tal  punilhment.  It  was  not  till  1695  that  the  eftabliffiment  of 
the  poft-office  in  Scotland  received  the  fanftion  of  parliament ; 
polls  were  then  appointed  for  all  parts  of  Scotland;  the  rates  of 
poftage  were  fixed  for  any  place,  within  50  miles  of  Edinburgh 
2d.  between  50  and  100  miles  3d.  all  places  above  xoo  miles 
qd.  By  the  fame  aft  a weekly  packet  to  Ireland  was  eftabliftied, 
and  60I.  ftcrling  annually  allowed  for  that  fervice.  Though 
polls  were  eftabliffied  in  confequence  of  this  aft,  yet  fuch  was- 
their  mode  of  travelling,  that  they  hardly  deferved  the  name.. 
Thus,  forjnftance,  the  perfon  who'fet  out  to  carry  the  mail  from. 
Edinburgh  to  Aberdeen,  in  place  of  Hopping  at  the  firft  inter- 
mediate llage  tiom  Edinburgh,  and  delivering  over  the  mail  to- 
another,  to  be  carried  forward,  went  on  with  it  himfelf  the  whole 
journey,  refting  two  nights  by  the  way,  firft  at  Dundee,  and 
next  at  Montrole. 

In  this  manner  the  mail  was  conveyed,  thrice  a week  from 
Edinburgh  to.  Aberdeen  ; but  between  mod  parts  of  Scotland, 
the  poll  went  only  twice,  dnd  between  fome  only  once  a week. 
The  poll-boy  generally  travelled  on  foot.  Horfes  were  but  lit- 
tle uled  in  Ihe  fervice  of  the  poft-office., 

At  the  Union,  the  Scots  poft-office  was  farmed  for  1 ( 94I.  : in 
1710,  the  net  amount  for  Scotland  was  reckoned  to  be  2000I. 
The  epiftolary  correfpondence  of  Scotland  muft  have  been  fmall 
indeed,  when  even  the  rates  of  poftage  then  eftabliftied  proved  fo 
very  unproductive.  This  may  perhaps,  however,  be  in  part 
accounted  for,  by  conjefturing,  that  as  private  polls  had  pro- 
bably prevailed  pretty  much  before  1695,  it  was  long  before 
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thefe  were  entire!)'  fuppreffed,  the  people  dill  adhering  to  their 
old  conveyances,and  difficulties  occurring  injltridlly  enforcing  the 
law’  the.  amount  of  the  po  ft -office  revenue,  therefore,  at  the 
two  periods  above-mentioned  probably  exhibits  a view  of  only  a 
part  of  thecorrefpondence  of  Scotland. 

In  1 7 1 1 , it  has  been  already  mentioned,  one  general  poft-office 
whs  eftabliflied  for  the  whole  united  kingdom  ; but  the  poft- 
inafter-general  was  authorifed  to  ere6t  at  Edinburgh  a chief  let- 
ter-office for  Scotland. — This  was  accordingly  done,  and  a poft- 
mafter- general  for  North  Britain,  with  other  neceffary  officers, 
appointed.  All  the  deputy  polt-mafters  in  Scotland  are  under  his 
immediate  dire&ion,  but  he  himfelf  is  under  the  controul  of  the 
pottmalter-general  for  Great  Britain.  From  this  head  letter- 
office  polls  were  eflablifhed  to  the  different  parts  of  Scotland. 

For  many  years  the  poft-boyS  generally  travelled  on  foot,  or 
if  on  horfeback,  without  a change  of  horfes.  It  was  not  till 
about  1 7 jo  that  the  mail  began  to  be  conveyed  from  ftage  to 
ftage  by  different  poft-boys  and  freffi  horfes  to  the  principal  places 
in  Scotland,  and  by  foot  runners  to  the  reft.  The  communica- 
tion between  London  and  Edinburgh  was  at  firft  but  thrice  a 
week,  and  fo  flow  that  the  mail  from  London  to  Edinburgh  was 
upon  the  road  85  hours,  and  from  Edinburgh  to  London  131 
hours.  In  1:57,  upon  a reprefentation  from  the  royal  boroughs, 
regulations  were  fallen  upon,  by  which  the  time  was  fhortened 
to  82  hours  in  the  one  cafe,  and  8 3 in  the  other.  By  the  extenfion 
•f  Mr.  Palmer’s  plan  to  Scotland,  the  time  has  been  Hill  further 
fhortened  to  about  60  hours  in  each  cafe. 

The  eftablifhment  of  the  Scots  poft-office,  which  has  been  gra- 
dually enlarged  as  the  ftate  of  the  country  required,  confifts  at 
prefent  of  a poftmafter-general,  fecretary,  folicitor,  and  account- 
ant, with  a number  of  other  clerks  and  affiftants  for  the  head 
office  at  Edinburgh  ; under  its  management  are  about  180  de- 
puty poftmafters  for  the  different  poft-towns  through  Scotland. 

The  net  produce  of  the  poft  office  for  Scotland  in  173,3  was 
5399I.  in  175  J,  8927I.  in  1757,  10,6231.  in  1760,  11,9421.  in 
1 7 76,  3 r , 1 03I . In  1788  the  grofs  produce  was  53,8361.  the 
expenfe  22,6361.  13s.  bd  ; in  1 793  the  grofs  amount  was  about 
64,occl.  the  net  produce  about  40,0001. 

Penny- Post,  a poft  eflablifhed  for  the  benefit  of  London  and 
other  parts  adjacent,  whereby  any  letter  or  fmall  parcel  is  fpeed- 
ily  and  fafely  conveyed  to  and  from  all  places  within  the  bills 
of  mortality,  or  within  ten  miles  of  the  city.  It  is  managed  by 
particular  officers,  and  receiving-houfes  are  eftabliflied  in  molt 
of  the  principal  llreets  for  the  more  convenient  tranfmiffion  of 
the  letters.  Some  other  large  towns  have  initituted  fimilar 
eftablifhments. 

About  20  years  ago  a penny  poft  was  fet  up  in  Edinburgh 
by  an  individual,  unconnected  with  the  general  poft-office.  It 
met  with  but  indifferent  encouragement  for  fome  years,  doubts 
being  entertained  as  to  its  punctuality  in  delivering  the  letters  ; 
by  degrees,  however,  it  teemed  to  be  advancing  in  eflimation, 
and  was  more  frequently  employed.  About  a year  ago,  the 
general  poft-office,  in  virtue  of  the  aCt  of  parliament  prohibiting 
the  conveyance  of  letters  by  any  but  thole  employed  under  the 
poft  rnafter-general, .took  the  penny  poft  entirely  into  its  own 
hands  ; and  at  prefent  letters  are  tranfmitted  from  the  general 
poft-office  to  the  different  quarters  of  Edinburgh  and  the  fuburbs, 
three  or  four  times  a-day.  • 

Post,  a particular  mode  of  travelling.  A perfon  is  faid  to 
travel  poft,  in  contradiftindion  to  common  journey  travelling, 
when,  in  place  of  goingon  during  his  whole  journey  in  the  fame 
vehicle,  and  with  the  fame  horfes,  he  flops  at  different  flages, 
to  provide  frefti  horfes  or  carriages  for  the  fake  of  greater  con- 
venience and  expedition.  As  he  thus  ufes  the  fame  mode  of 
travelling  that  is  employed  for  the  common  poft,  he  is  faid  to 
travel  poll,  or  in  poft,  i.  e.  in  the  manner  of  a poft. 

In  tracing  the  origin  of  pelts,  it  has  bccH  already  remarked, 
Von.  VIII. 


that  the  more  ancient  eftablifhments  of  this  kind  were  fully  as. 
much  for  travelling JlaUons  as  the  conveyance  of  lette  s.  The 
relays  of  horfes  provided  at  thefe  public  ftations  for  the  meften- 
gets  of  the  prince,  were  occafionally,  by  fpccial  licence,  allowed 
to  be  ufed  by  other  travellers  who  had  (ufficient  intereft  at  court. 
Frequent  demands  of  this  nature  would  fuggefl  the  expedient  of 
having  in  readinefs  fupplies  of  freffi  horfes  or  carriages  over  and 
above  what  ihe.  public  fervice  required,  to  be  hired  out.  to  other 
travellers  on  payment  of  an  adequate  price.  We  find,  there- 
fore, that  in  former  times  the  poftmafters  alone  were  in  ufe  to 
let  out  horfes  for  riding  poft,  the  rates  of  which  were  fixed  in 
154S  by  a ftatute  of  Edward  VI.  at  one  penny  per  mile.  In 
what  fituation  the  ftate  of  the  kingdom  was  with  regard  to  tra- 
velling poft  for  more  than  a century  after  this  period,  we  cannot 
now  certainly  difcover  ' but  in  the  ftatute  re-eftablifhing  the 
poft-office  in  1660,  it  is  enabled,  that  none  but  the  poftmalter, 
his  deputies,  or  affigns,  fhall  furnifli  poft-horfes  for  travellers  ; 
with  a provifo,  however,  that  if  he  have  them  not  ready  in  half  an 
hour  after  being  demanded,  the  traveller  fhall  be  at  liberty  to 
provide  himfelf  elfcwhere. 

The  fame  prohibition  is  contained  in  the  adt  eftablifhing  the 
Scots  polt-office  in  1695,  as  we^  as  'n  the  fubfequent  adt  of 
Queen  Anne,  eredling  the  general  office  for  the  united  king- 
dom. It  is  doubtful,  however,  whether  it  ever  was  ftridlly  en- 
forced. By  an  explanatory  adt  of  26  Geo.  II.  the  prohibition 
is  confined  to  poft  horfes  only,  and  every  perfon  declared  to  be  at 
liberty  to  furnifh  carriages  of  every  kind  for  riding  poft.  This 
regulation  has,  in  fadt,done  away  the  prohibition,  as  hardly  any 
perfon  now  thinks  of  travelling  poft  except  in  a carriage. 

The  rate  fixed  by  the  adl  1695:,  in  Scotland,  for  a horfe  riding 
poft,  was  three-pence  per  Scotch  mile.  By  the  adt  9.  Anne,  c.  10. 
three-pence  a mile  without,  and  four-pence  a mile  with,  a guide, 
was  the  fum  fixed  for  each  horfe  riding  poft.  The  increafe  of 
commerce,  and  neceffity  for  a fpeedy  communication  between 
different  parts  of  the  kingdom,  have  brought  the  mode  of  travel- 
ling poft  fo  much  into  ufe,  that  upon  every  great  road  in  the 
kingdom  poft-chaifes  are  now  in  readinefs  at  proper  diftances ; 
and  the  convenience  of  polling  is  enjoyed  in  Britain  to  a degree 
far  fuperior  to  what  is  to  be  met  with  in  any  other  country 
whatever. 

Pofting  at  laft  appeared  to  the  legiflature  a proper  objedt  of 
taxation.  In  1779  the  firft  adt  was  palled,  impofing  duties  on 
horfes  hired  either  by  themfelve3  or  to  run  in  carriages  travel- 
ling poft  : the  duties  were,  one.  penny  per  mile  on  each  horfe  if 
hired  by  the  mile  or  ftage,  and  one  (hilling />rr  day  if  hired  by 
the  day.  Every  perfon  lett'mg  out  fuch  horfes  was  alfo  obliged 
to  take  out  a licence  at  five  fhillings  per  annum.  Thefe  duties 
were  next  year  repealed,  and  new  duties  impofed,  of  one  penny 
per  mile  on  each  horfe  hired  by  the  mile  or  ftage,  and  is.t6d. 
on  each  if  hired  by  the  day.  A number  of  additional  regulations 
were  at  the  fame  time  eriadled  for  lecuring  thele  duties.  An 
addition  of  one  halfpenny  per  mile,  or  three-pence  per  day,  for 
each  horfe  ridinguoft,  was  impofed  in  1 785,  by  Slat.  25  Geo. 
III.  c.  ji.JMffneduty  is  fecured,  by  obliging  every  letter  of 
horfes  to  dilivei  to  the  perfon  hiring  them  a ticket,  exprelfing  the 
number  of  horfes^  hired,  and  either  the  diftance  in  miles  to  be 
travelled,  or  that  the  horfes  are  hired  by  the  day,  as  the  cafe 
happens  to  be.  Thefe  tickets  mull  be  delivered  to  the  bar- 
keeper at  the  firft  turnpike  through  which  the  traveller  paffes  ; 
and  the  turnpike-keeper  gives,  if  demanded,  what  is  termed 
an  exehatige  ticket,  to  be  produced  at  the  next  turnpike.  The 
flamp-ollice  i flues  to  the  perfon  licenced  to  let  poft-horfes 
fuch  a number  of  thefe  tickets  as  is  required,  and  thefe  mull  be 
regularly  accounted  for  by  the  perfon  to  .whom  they  are  iflued. 
As  an  effectual  check  upon  his  account,  the  turnpike-keeper  is 
obliged  to  return  back  to  the  (lamp-office  all  the  tickets  he  take* 
up  from  travellers.  Evafions  are  by  thefe  meaus  rendered  dif- 
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f cult  to  be  pradlifed  without  running  a great  rifk  of  detection. 
In  1737)  for  the  more  efledlually  levying  the  pott-horfe  duties, 
a law  was  palled,  authorifing  the  commiflioriers  of  the  ftamp- 
olfice  to  let  them  to  farm  by  public  auction,  for  a fum  not  lei's 
than  the  produce  in  the  year  ending  1 ft.  Auguft  1786. 

In  the  advertifement  publilhed  by  the  commiffioners  in  con- 
fequence  of  this  law,  previous  to  the  receiving  propofals  for  farm- 
ing them,  the  total  amount  of  the  duty  for  Great  Britain  is 
Bated  to  have  been,  at  the  period  above  referred  to,  119,8751. 
The  fum  for  which  that  duty  was  farmed  in  1794  amounted  in 
all  to  140,03d.  of  which  the  diftridt  of  North  Britain  was 
6oz  ol. 

Soon  after  the  tax  was  impofed,  confklerable  difficulties  were 
raifed  about  the  meaning  of  the  term  pojling , and  what  mode  of 
journeying  ffiould  lubjedl  travellers  to  duty.  The  old  law, 
Stat.  9 Anne,  c.  10.  explained  polling  to  be  “ travelling  feveral 
ftages,  and  changing  horfes  but  the  adts  impofing  the  polling 
duties  exprefsly  declare,  that  “ every  horfe  hired  by  the  mile  or 
ftage  ffiall  be  deemed  to  be  hired  to  travel  poll,  although  the 
perfon  hiring  the  fame  doth  not  go  feveral  llages  upon  a poll 
road,  or  change  horfes  and  that  “ every  horfe  hired  for  a day 
or  lefs  period  of  time,  is  chargeable  with  the  duty  of  three  half- 
pence per  mile,  if  the  diltance  be  then  afeertained  5 . and  if  the 
diftance  be  not  then  afeertained,  with  is.  6d.  each  horfe.” 
Horfes  hired  for  any  lefs  time  than  two  days  are  by  thele  adls 
to  be  deemed  to  be  hired  for  a day.  An  adtion  was  brought 
in  1788,  in  the  court  of  exchequer  at  Edinburgh,  to  determine 
whether  feveral  difputed  cafes  fell  under  the  meaning  of  the  a 61, 
and  were  liable  to  duty  ; when  the  following  decifions  were 
given  : 

Saddle-horfes  both  hired  and  paid  by  the  mile,  and  faddle- 
horfes  hired  originally  for  an  excurfion,  but  afterwards  paid  by 
the  mile,  were  found  liable  to  duty  according  to  the  number  of 
miles  paid  for  ; carriage-horles,  where  the  carriage  is  hired  and 
paid  for  only  at  the  ufual  rate  of  outgoing  carriages  and  no  more, 
whether  the  perfon  hiring  it  do  or  do  not  return  in  it,  were 
found  liable  to  duty  only  for  the  number  of  miles  out  ; but  if 
the  carriage  be  hired  and  paid  for,  or  adlually  paid  for  though 
not  originally  hired,  at  the  ufual  rate  of  carriages  employed 
both  to  carryout  and  bring  back  the  fame  company, -the  duty 
was  found  to  be  exigible  according  to  the  number  of  miles  both 
out  and  home  taken  together.  Hackney-coaches  in  Edinburgh, 
hired  and  paid  for  lefs  than  two  miles,  were  found  liable  to  duty 
for  one  mile. 

No  duty  was  found  to  be  exigible  on  faddle-horfes  hired  for  a 
mere  excurfion,  and  paid  for  accordingly,  where  the  diftance 
neither  is  nor  can  be  afeertained;  on  hackney-coaches  employed 
in  the  ftreets  for  lefs  than  a mile,  or  for  an  excurfion  or  round 
of  vifits  merely  ; and  on  horfes  or  carriages  hired  for  a journey 
cf  three  days  or  more,  and  paid  for  accordingly,  or  paid  for  at 
the  rate  of  three  days,  though  the  journey  ffiould  adtually  be 
performed  in  two  full  travelling  days.  The  general  rule  of  thefe 
decifions  was,  that  in  every  cafe,  except  unafcertainable  difiance, 
or  journeys  exceeding  two  days,  the  mode  of  travelling  fell  under 
the  legal  detinition  of  porting.  The  only  point  that  may  feem 
doubtful  in  the  judgments  here  ftated,  is  that  wdiere  the  duty  is 
found  chargeable  by  the  number  of  miles  both  going  and  return- 
ing. Yet  as  the  law  exprefsly  declares,  that  horfes  hired  by  the 
mile  or  ftage  are  to  be  deemed  pojling,  and  as  the  number  of 
miles  for  which  they  are  hired  can  only  be  afeertained  by  the 
number  paid  for,  it  is  clear,  that  where  an  addition  to  the  out- 
going charge  is  made  on  account  of  bringing  back  the  perfon 
hiring  the  carriage,  the  carriage  in  that  cafe  is  adtually  hired  and 
paid  for  according  to  the  number  of  miles  both  out  and  home, 
and  the  duty  mult  fall  to  be  rated  accordingly.  The  doubtful 
points  being  now  fettled  by  the  above  decifions,  the  mode  of  levy- 
ing the  duty  in  Scotland  has  been  regulated  agreeably  to  them 
ever  fince  the  matter  was  thus  determined. 


POST  ERIOR,  a term  of  relation,  implying  fomething  be- 
hind, or  that  comes  after,  another.  In  which  lenfe  it  is  ufed  in 
oppofi.ion  to  prior  and  anterior.  The  back  and  hips  are  the 
pofterior  parts  of  man.  Ariftotle  has  given  prior  and  pofterior 
analytics.  A date  is  pofterior  to  another  when  it  is  later  or 
frelher. 

POSTERN,  in  fortification,  a fmall  gate,  ufually  made  in 
the  angle  of  the  flank  of  a baftion,  or  in  that  of  the  curtain 
or  near  theorillon,  defeending  into  the  ditch  ; whereby  the  gar- 
rifon  can  march  in  and  out,  unperceived  by  the  enemy,  either 
to  relieve  the  works,  or  to  make  private  fallies,  See.  The  word 
is  alfo  ufed  in  the  general  for  any  private  or  back-door. 

POSTHUMOUS,  a child  born  after  the  death  of  his  father, 
or  taken  out  of  the  body  of  a dead  mother  : from  whence  it  is 
frequently  applied  to  the  works  of  an  author  not  publiffied  till 
alter  his  deceale. 

POSTIL,  a name  anciently  given  to  a note  in  the  margin  of 
the  Bible,  and  afterwards  to  one  in  any  other  book  pofterior  to 
the  text. 

POSTING,  among  merchants,  the  putting  an  account  for- 
ward from  one  book  to  another,  particularly  from  the  journal 
or  walte-book  to  the  ledger.  See  Post  and  Book-Keeping. 

POSTLIMINIUM,  among  the  Romans,  the  return  of  one 
who  had  gone  to  fojourn  elfewhere,  or  had  been  baniffied,  or 
taken  by  an  enemy,  to  his  own  country  or  date. 

POSTPONING,  putting  any  thing  after  or  behind  another 
with  regard  to  time. 

POSTSCRIPT,  an  article  added  in  a letter  or  memoir,  con- 
taining fomething  learnt  or  recollected  after  the  piece  wa» 
written. 

POSTULATE,  in  mathematics,  &c.  is  deferibed  to  be  fuch 
an  eafy  and  felf-evident  luppofition,  as  needs  no  explication  or 
illuftration  to  render  it  intelligible  3 as  that  a right  line  may  be 
drawn  from  one  point  to  another. 

POSTURE,  in  painting  and  fculpture,  the  fituation  of  a 
figure  with  regard  to  the  eye,  and  of  the  feveral  principal  mem- 
bers thereof  with  regard  to  one  another,  whereby  its  adtion  is- 
expreffed.  A confiderable  part  of  the  art  of  a painter  confifts. 
in  adjufting  the  poltures,  in  giving  the  moft  agreeable  ones  to- 
his  figures,  in  accommodating  them  to  the  charadters  of  the  re- 
fpe£tive  figures,  and  the  part  each  has  in  the  a6Iion,  and  in  con- 
ducing and  in  purfuing  them  throughout. 

Poftures  are  either  natural  or  artificial.  Natural  poftures  are 
fuch  as  nature  feems  to  have  had  a view  to  in  the  mechanifm: 
of  the  body,  or  rather  fuch  as  the  ordinary  adiions  and  occafions 
of  life  lead  us  to  exhibit  while  young,  and  while  the  joints 
mufcles,  ligaments,  Sec.  are  flexible.  Artificial  poftures,  are 
thofe  which  fome  extraordinary  views  or  ftudies  occafion  us  to 
learn  ; as  thofe  of  dancing,  fencing,  &c.  Such  alfo  are  thofe  of 
our  balance  and  pofture-mafters. 

A painter  would  be  ftrangely  puzzled  with  the  figure  of 
Clark  (a  late  famous  pofture-m after  in  London)  in  a biftory- 
piece.  This  man,  we  are  told  in  the  Phil.  Tranf.,  had  fuch  ari 
abfolute  command  of  his  mufcles,  &c.  that  he  could  disjoint 
almoft  his  whole  body  ; fo  that  he  impofed  on  the  great  fur- 
geon  Mullens,  who  looked  upon  him  as  in  fuch  a miferable  con- 
dition, he  would  not  undertake  his  cure.  Though  a well-made 
man,  he  would  appear  with  all  the  deformities  imaginable  j 
hunch  backed,  pot-bellied,  fliarp-breafted,  &c.  He  disjointed 
his  arms,  fhoulders,  legs,  and  thighs;  and  rendered  himlelf  fuch 
an  objedt  of  pity,  that  he  has  frequently  extorted  mon?v  in 
quality  of  a cripple,  from  the  fame  company  in  which  he  had 
the  minute  before  been  in  quality  of  a comrade.  He  would 
mal<£  his  hips  ftand  a confiderable  way  out  from  his  loins,  and 
fo  high  as  to  invade  the  place  of  his  back.  Yet  his  face  was 
the  moft  changeable  part  about  him,  and  ffiowed  more  poftures 
than  all  the  reft ; infomuch  that  it  is  faid  he  could  exhibit  all  the 
uncouth  odd  faces  of  a Quaker’s  meeting* 
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POT AMOG ETON,  pond-wkrp.  A genus  of  the  tetra- 
sviiia  oider,  belonging  to  the  tctrandria  clafs  of  plants;  and 
hi"  the  natural  method  ranking  under  the  1 5th  order,  Inundata. 
T])ere  is  no  calyx  ; but  four  petals  ; no  ftyle,  and  four  feeds. 
There  are  1 2 fpecies,  all  of  them  floating  vegetables  on  the 
furfaces  of  llagnant  waters,  affording  an  agreeable  fliadc  to 
lifli,  and  food  to  cattle. 

POTAMON  or  Potamo,  was  a philofopher  of  Alexan- 
dria. He  kept  a middle  courfe  between  the  fcepticifm  of  the 
Pyrrhooians  and  the  prefumption  of  the  dogmatitls  ; but  at- 
tached himfelf  to  none  of  the  fchools  of  philofophy  of  his 
time.  He  was  the  firlt  proje&or  of  the  Ecledlic  fedl  ; for 
though  that  mode  of  philofophifing  had  been  pretty  common 
before,  he  was  the  firft  that  attempted  to  inftitute  a new  fedl 
on  this  principle.  “ Diogenes  Laertius  relates,  that  not  long 
before  he  wrote  his  Lives  of  the  Philofophers,  an  Ecledlic  feet, 
fxAEx7i/«j  "Ti;  oiiosms,  had  been  introduced  by  Potamo  of  Alex- 
andria, who  ieledled  tenets  from  every  former  fedl.  He  then 
proceeds  to  quote  a few  particulars  of  his  fyftem  from  his 
Ecledlic  inflitutes,  refpedling  the  principles  of  reafoning,  and 
certain  general  topics  of  philofopliicnl  inquiry  ; from  which 
nothing  further  can  be  learned,  than  that  Potamo  endeavoured 
to  reconcile  the  precepts  of  Plato  with  thofe  of  other  mailers. 
As  nothing  remains  concerning  this  philofopher  befides  the 
brief  account  juft  referred  to  in  Laertius,  an  obfenre  paffage 
in  Suidas,  and  another  dill  more  obfeure  in  Porphyry  ; it  is 
probable  that  this  attempt  toinftitute  a fchool  upon  the  Ecledlic 
plan  proved  unfuccefsful.  The  time  when  Potamo  flourilhed 
is  uncertain.  Suidas  places  him  under  Anguftus  ; but  it  is 
more  probable,  from  the  account  of  Laertius,  that  he  began  his 
undertaking  about  the  clofe  of  the  fecond  century.”  Enfield's 
Hijlory  of  Pbdofopby. 

POTASH,  the  lixiviou3 alhes  of  certain  vegetables,  ufed  in 
making  of  glafs,  foap,  &c.  See  Glass,  Soap,  &c.  The  method 
of  making  potafli  is  diredled  by  Dr.  Shaw  as  follows.  Burn 
a quantity  of  billet-wood  to  gray  alhes ; and  taking  feveral 
pounds  of  thefe  alhes  boil  them  in  water,  fo  as  to  make  a very 
ftrong  lixivium,  or  lye.  Let  this  lye  be  (trained  through  a 
coavfe  linen  cloth,  to  keep  out  any  black  parts  of  the  half-burnt 
wood  that  might  happen  to  remain  in  the  allies  ; then  evapo- 
rate this  (trained  lye  in  an  iron-pan  over  a quick  fire  almoft  to 
drynefs  : then  taking  out  the  matter  remaining  at  the  bottom, 
and  putting  it  into  an  iron  crucible,  fet  it  in  a ftrong  fire  till 
the  matter  is  melted,  and  then  immediately  pour  it  out  upon 
an  iron-plate,  where  it  foon  cools,  and  appears  in  the  form  of  a 
folid  lump  of  potalh.  Much  after  this  manner  is  pot-alh 
made  in  the  large  way  of  bufinefs,  for  the  fervice  of  the  foap- 
boiler,  glafs-maker,  fuller,  &c.  but  according  to  the  difference 
of  the  wood,  or  combultible  matter  employed,  with  the  manner 
of  turning  it,  and  conducing  the  procefs,  different  kinds  of 
potalh  are  prepared.  There  are  certain  faline  plants  that  yield 
this  potalh  to  great  advantage,  as  particularly  the  plant  kali  ; 
there  are  others  that  afford  it  in  lefs  plenty,  and  of  an  inferior 
quality,  as  bean-ftalks,  &c.  but  in  general  all  vegetable  fubjedls 
afford  it  of  one  kind  or  other,  and  may  molt  of  them  be  made 
to  yield  it  tolerably  perfect  after  the  manner  of  the  procefs 
already  laid  down,  even  the  loppings,  roots,  and  refufe  parts 


of  ordinary  trees,  vine  clippings,  &c.  The  fixed  falts  of  all 
vegetables  excepting  the  kali  and  marine  plants,  when  reduced 
to  abfolute  purity,  or  entirely  feparated  from  the  other  prin- 
ciples, appear  to  be  one  and  the  fame  thing:  whence  it  fhould 
feem,  fays  Dr.  Shaw,  that,  by  a fuitable  management,  good 
faleable  potafli  might  be  made  in  all  places  where  vegetable 
matters  abound.  For  if  by  examining  Ruffia*  potafli,  for 
example,  we  find  that  its  fuperior  excellence  depends  upon  its 
being  clear  of  earth,  or  upon  its  containing  a large  proportion 
of  oil,  or  refined  fait,  thefe  advantages  may,  by  properly  regu- 
lating the  operation,  be  given  to  Englilh  potafhes,  fo  as  per- 
haps to  render  the  latter  as  good  as  the  former : but  where  the 
potalh  of  any  remarkable  faline  vegetable  is  to  be  imitated, 
that  of  the  kali  for  example,  the  Dodlor  recommends  a pru 
dent  fprinkling  of  the  fubjedl  with  fait,  or  fea-water,  in  the 
burning  ; and  by  thefe  ways,  properly  diverfified,  any  principle 
that  is  naturally  wanted  might  be  artificially  introduced  fo  as  to 
perfect  the  art  of  potalh. 

About  40  years  ago  or  upwards,  Mr.  Stephens,  encouraged 
by  the  Society  of  Arts,  &c.  and  by  a parliamentary  grant  off 
3000I.  eftablilhed  a manufacture  of  pot-alh  in  North  America, 
which  produced  fuch  as  was  fo  perfectly  good  as  to  anfwer  in 
bleaching  and  other  ufes  the  purpofes  of  pearl-afij  ; and  which., 
at  the  fame  time  afforded  a very  large  produce.  But  the  very 
great  heat  which  his  procefs  required,  occafioned  the  deftruc- 
tion  of  a very  extenfive  apparatus  y and  other  circumftances 
concurred  to  difappoint  the  hopes  and  check  the  fpfrit  of  the 
proprietors.  The  manufacture  was,  however,  afterwards  un- 
dertaken and  profecuted  by  others.  Mr.  Stephens’s  apparatus 
was  as  follows  : See  plate  20,  fig.  1 . A is  the  bed  of  the  kiln, 
which  flies  off  about  four  feet  by  two  from  the  grate,  more  or 
lefs  according  to  the  fize  ; C is  the  afh-hole,  or  3 feet  deep. 
Fig.  2.  B reprefents  quadrangular  bars  of  iron,  with  their  oppo- 
fite  angles  placed  upwards  and  downwards,  not  above  an  inch 
afunder.  Fig.  A , B,  and  C,  are  three  fteepers  five  feet  deep,, 
and  of  any  width  from  four  to  eight  feet  fquare,  of  the  belt 
white  pine  or  cyprefs  plank,  with  fquare  joints  and  ftrong  oak 
frames,  placed  each  over  a receiver,  with  a cock  to  let  off  the 
lye,  and  a vent  juft  beneath  the  furface  of  the  grating.  E 
reprefents  three  receivers,  (landing  each  under,  and  projedling 
out  from,  its  deeper.  They  mull  be  made  of  the  bell  fluff, 
carefully  put  together,  and  laid  in  tough  clay,  well  rammed 
within  the  ground,  their  tops  being  level  with  the  furface  i 
they  need  not  be  fo  large  as  the  fteepers  by  fix,  eight,  or 
twelve  inches.  Fig.  4.  E.  reprefents  a falfe  bottom  or  lattice 
of  boards,  eight  inches  deep  and  five  fquare,  with  a hole  in 
the  under  edge  of  every  partition  for  the  lye  to  pafs  into  the 
Iteeper.  Fig.  5.  A is  the  vefftl  over  the  furnace  in  which  the 
lye  and  allies  are  mixed;  B is  a hole  or  funnel  a few  inches 
from  the  back  of  the  furnace,  with  an  iron  focket  to  let  the 
pipe  through  the  hinder  part  of  the  arch,,  to  reach  down  with- 
in two  inches  of  the  floor  of  the  furnace.  C is  a call  iron 
cauldron  for  boiling  the  lye  to  drynefs  when  pearl-alb  is  made. 
D is  a veffel  whence  the  liquor  is  let  into  the  cauldron  as  it 
evaporates.  The  mortar  for  building  the  furnace  fliouldbe  made 
of  loam  ; the  arch  (hould  be  18  inches  thick,  and  the  floor 
laid  with  tiles  on  a layer  of  fand  an  inch  thick,  with  neat  joints. 


* According  to  Sir  Peter  Warren,  the  belt  woods  for  making  Ruffia  potalh  are,  oak,  afh,  poplar,  hiccory,  elm,  hazle,  and 
beech.  They  mull  be  cut  in.  November,  December,  January,  and  February,  fplit  and  flacked  to  dry.  After  12  months  in 
warm  open  weather,  it  mull  be  burnt  on  a brick  hearth  by  a (low  fire  in  a kiln,  or  clofe  place  ; the  allies  mull  be  fifted  through 
two  fieves,  one  finer  than  the  other,  and  then  put  up  in  brick  troughs  or  wooden  backs,  covered  with  rain  or  river  water,  ar.d  mull 
remain  well  marlhcd  and  incorporated  five  months.  Brick  furnaces  lhaped  like  bakers  ovens  mull  be  heated  with  a itrong  fire 
of  oak  or  afh,  burning  night  and  day  ; the  prepared  alhes  muft  be  gradually  thrown  on  the  fire,  when  they  will  mn  into  metal 
like  lead  the  fire  muft  not  go  out  till  the  furnace  is  nigh  filled  with  potafhes.  The  allies  muft  then  be  broken  to  be  taken 
out,  but  the  larger  the  pieces  the  better } they  muft  be  preferyed  from  the  air  in  tight  calks,  the  large  pieces  by  theutielves. 
and  the  dull  by  itfelf. 
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Mr.  Stephens's  procefs,  both  with  and  without  the  kiln,  was 
as  follows.  Cut  timber,  felled  at  any  fcafon,  into  lengths  of 
about  eight  feet  ; lay  from  three  to  ten  of  them  lengtlnvife  in 
a heap  upon  dry  ground,  and  till  the  vacancies  between  with 
fmaller  wood  : the  fooner  it  is  burnt  after  felling,  the  better. 
Set  fire  to  it  by  laying  embers  on  the  bottom  logs  at  each 
end  ; and  for  burning  the  brufli  and  lappings,  with  other 
fmaller  woods,  lay  them  lengtlnvife  on  the  ground,  top  to  top, 
lapping  over  a little,  with  the  butt  ends  outwards,  and  as  clofe 
as  a faggot ; laying  the  larger  woodson  top  till  the  heap  is  full 
four  feet  high  ; the  length  of  the  bruflr  fet  againft  each  other 
making  the  breadth  of  the  heap.  As  to  the  choice  of  the 
timber,  old  hollow  trees,  if  not  dead,  are  belt : pine,  cyprefs, 
and  cedar,  are  to  be  totally  rejected. 

As  foon  as  the  pile  is  burnt  down,  rake  fuch  afhes  as  lie 
round  the  outfide  a little  in  towards  the  middle  3 add  no  freflr 
fuel,  nor  throw  on  any  brands.  Let  the  afhes  lie  without 
flirring  till  you  can  juft  bear  your  hand  in  them  3 then  carry 
them  to  a houfe,  or  under  a fhed,  on  a plank  floor  raifed  a little 
from  the  earth  and  well  jointed  3 there  wet  them  till  brought 
nearly  to  the  confiftcnce  of  mortar  in  the  firft  mixture  of  lime 
and  fand,  and  ram  them  in  a heap,  in  which  they  muft  lie  full 
20  days,  orfome  months  if  you  .pleafe  ; obferving  to  be  more 
fparing  of  water  in  winter,  and  ramming  them  clofer,  and 
fometimes  wetting  the  top  that  it  may  never  grow  quite  dry. 

Wood  may  alfo  be  burned  in  a kiln,  as  fig.  1 and  2 3 and 
then  it  muft  be  cut  into  fuch  lengths  as  may  be  mod  convenient 
for  carriage,  and  beft  fuit  the  fize  of  the  kiln.  The  mouth  of 
the  afh-hole  mult  be  clofe  ftopped  by  daubing  the  joints  of 
the  lid  with  loam,  or  throwing  a bank  of  fand  or  earth  againft 
it : keep  the  bed  of  the  kiln  filled  with  wood  up  to  the  furface, 
but  not  above  it,  and  let  it  burn  inceflantly  till  the  afhes  rife 
within  fix  or  eight  inches  of  the  grate.  Draw  them  out 
whilft  red-hot,  and  in  that  ftate  fprinkle  them  with  lye,  from 
four  to  fix  carafts  weight  ; weigh  a fmall  vial  which  holds 
about  four  ounces  very  exadtly  ; then  fill  it  with  water  and 
weigh  that  alfo  : divide  the  weight  of  the  water  into  equal 
parts  till  you  eome  to  -j-i-g-  of  the  whole,  which  is  called  a 
caraft,  two  caradts,  &c.  until  you  have  a weight  equal  to 
i of  the  whole  water,  which  is  called  32caradls:  all  which 
fmall  weights,  together  with  one  equal  to  the  phial  filled  with 
water,  are  to  be  kept  for  weighing  the  lye  in  thefaid  phial  till 
they  are  made  damp  3 then  ram  them  as  before  in  a heap,  but 
fqrarate  from  the  afhes  made  as  above.  N.  B.  By  kiln-burn- 
ing a ftronger  lye  may  be  more  certainly  procured  than  by  the 
other  way,  where  rain  may  chance  to  fall  on  the  afhes  before 
they  can  be  removed. 

The  afhes  thus  prepared  are  to  be  put  in  vats  or  fteepers 
fig.  3,  with  a falfe  latticed  bottom  as  fig.  4 ; firft  putting  coarfe 
wheat  or  rye  ftraw  about  a foot  thick  on  the  lattice  or  grating; 
on  which  put  afhes  to  within  four  or  five  inches  of  the  top, 
ramming  them  all  the  way  up,  efpecially  at  the  fides,  with  a 
fmall  light  rammer,  as  tight  as  you  can,  without  burfting  the  vat. 
Form  on  the  top  of  the  fteeper  a hollow  bafon  in  the  afhes 
four  or  five  inches  deep,  leaving  the  afhes  four  or  five  inches 
thick  on  the  fides,  by  railing  a fmall  bank  round  the  fides,  fo 
that  the  liquor  may  not  overflow  the  edges  of  the  afhes  at  top  : 
keep  this  bafon  conftantly  filled  with  foft  water  in  the  fteeper 
A,  until  the  afhes  will  imbibe  no  more,  which  will  be  in  24 
hours  or  more,  according  as  it  is  rammed  ; then  turn  the  cock, 

, and  let  off  what  fhall  be  foaked  through  into  the  receiver  orlower 
chamber  of  the  fteeper,  and  no  more  ; for  if  the  feveral  runnings 
be  not  kept  feparate,  the  lye  will  not  be  brought  to  its  due 
ftrepgth.  Follow  that  fteeper  with  frefh  water  on  the  fame 
afhes  for  feveral  other  runnings,  which  will  each  come  off  in  a 
few  days,  till  the  liouor  has  neither  fmell  nor  tafle  ; then  heave 
out  the  allies,  and  charge  the  fteeper  afrtlh. 


Upon  drawing  off  the  firft  running  from  the  fteeper  A,  fig, 
3.  fill  the  fteeper  B with  afhes  as  before,  and  put  into  its  hol- 
low at  the  top  the  lye  fo  firft  run  off,  and  the  fmaller  or  half 
lyes  alfo,  till  full,  and  draw  off  as  diredted  for  the  fteeper  A : 
if  this  weighs  J 8 > caradls  or  more,  pump  it  into  the  ciftern  V 
as  fit  for  tile  5 if  it  be  fliort  of  that,  pafs  it  off  as  half  lye  to 
the  fteeper  C,  and  through  frefh  afhes  till  ftrong  enough. 
With  kiln-afhes  only,  from  water  palling  through  the  firft 
fteeper,  it  will  be  ftrong  enough  for  the  ciftern,  if  the  allies 
be  well  prepared.  If  your  water  be  hard,  let  it  ftarid  two 
or  three  days  expofed  to  the  air  and  fun  in  a fhallow  back,  and 
it  will  be  foft.  When  you  ufe  kiln-afhes  with  others,  lay 
them  at  bottom. 

The  lye  muft  be  conveyed  from  the  ciftern  F,  as  it  is  wanted 
to  the  veffel  A fig.  5 ; where  with  every  gallon  of  proof  lye 
mix  three  ounces  of  fine,  light,  wood  afhes : and  to  the  lye 
that  is  ~ over-proof  put  fix  ounces  of  afhes;  and  if  | over- 
proof  12  ounces,  increafing  or  leffening  according  to  the 
llrength  of  the  lye. 

For  evaporating  the  lye  and  melting  the  fait,  heat  a fur- 
nace till  you  bring  it  very  near  a white  heat,  of  which  the  fide 
doors  being  red-hot  is  a mark.  This  will  take  48  hours  or 
more,  if  the  furnace  be  quite  cold  ; when  thorough  hot,  a 
little  fuel  keeps  it  fo.  Then,  through  the  cock  of  the  veffel 
A,  pafs  the  mixture  by  the  funnel  B into  the  furnace,  not  fo 
as  to  reach  much  beyond  the  middle  of  the  floor,  before  it 
changes  from  dark  to  bright  red,  letting  the  heat  prevail  to- 
wards front  or  back  as  you  fee  neeeffary.  When  the  mafs 
begins  to  gather  about  the  flues  or  in  heaps,  run  in  no  more 
till  the  furnace  is  cleared  by  driving  the  fire  backward.  You 
muft  have  two  funnels,  one  foon  choaking  : in  an  hour  or  lefar 

will  iffue  out  a red-hot  ftream  of  melted  fait,  which  is  potafh, 
to  be  broke  to  pieces  as  foon  as  cold,  and  packed  in  tight  clofe 
calks,  being  in  no  refpedt  inferior  to  the  beft  foreign  alh  what- 
ever. 

The  beft  potafh  is  made  from  barilla,  and  comes  from 
Spain.  The  plants  from  which  it  is  procured  are  found  ia 
great  plenty  about  Carthagena,  where  they  are  indigenous, 
and  may  be  collected  in  a fwamp  called  Alwojar  eafl  of  that 
place  ; the  Sayones  barilla  is  the  beft.  They  are  found,  befides 
all  along  that  coaft,  on  the  borders  of  the  Mediterranean  for 
60  leagues  in  length  and  8 in  breadth.  About  150,000 
quintals  of  it  are  annually  exported  from  Spain.  It  produces 
a revenue  of  25,500!.  a year  ; each  quintal  paying  a duty  of 
17  reals  : yet  Don  Bernardo  de  Ulloa,  A.  D.  1740,  fays  it  was 
farmed  at  1822I.  4s.  3d.  M.  Macdonnell  has  brought  the  manu- 
facture of  potafh  to  its  prefent  perfection  in  Spain  ; but  its 
exportation  is  materially  injured  by  the  heavy  tax  on  it.  See 
Townfhend’s  Travels , vol.  iii.  p.  131.  See  alfo  Barilla, 
Kelp,  and  Fucus. 

In  the  70th  volume  of  the  Philofophical  Tranfadtions  we 
have  an  account  of  a method  of  procuring  this  fait  from  the 
putrid  water  which  runs  from  dunghills.  The  procefs  is  very 
cafy,  confiding  only  in  fimple  evaporation  of  the  fluid,  and 
calcining  the  impure  fait  till  moft  of  the  foulnefs  is  burnt  out. 
From  24  wine-pipes  full  of  this  muck-water  were  obtained 
9 cwt.  1 qr.  12  lb.  of  faleable  pot-afli,  valued  at  42s .per  cwt ; 
the  expence  of  manufacturing  them  being  only  valued  at  4I.  9s. 

The  potafh  thus  made  is  of  a grayifh  white  appearance ; 
deliquefees  a little  in  nioift  air ; but  if  kept  in  a dry  room, 
near  the  fire,  acquires  a powdery  furface.  It  is  hard  and  of  a 
fpongy  texture  when  broken,  with  many  fmall  cryftals  in  it# 
fubftance.  The  colour  of  its  internal  parts  is  dufley  and  varie- 
gated. To  the  talle,  it  is  acrid,  faline,  and  fulphureous.  It 
emits  no  fmell  of  volatile  alkali,  either  in  a folfd  form,  diffolved, 
or  when  added  to  lime-water  ; neither  docs  it  communicate  the 
fapphire-colour  to  a folution  of  blue  vitriol.  Silver  is  quickly 
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tlncred  black  by  It ; a proof  that  it  contains  much  phlogifton. 
Ten  grains  of  this  potafh  required  II  drops  of  the  weak  fpirit 
of  vitriol  to  feparate  it.  The  like  quantity  of  fait  of  tartar 
required  24  drops:  a ftrong  effervefcence  occurred  in  both 

mixtures;  and  a fulphureous  vapour  exhaled  from  the  former. 
A tea  fpoonful  of  the  fyrup  of  violets  diluted  with  an  ounce 
of  water  was  changed  into  a bright  green  colour  by  five  grains 
of  the  fait  of  tartar  ; but  ten  grains  of  this  potafli  were  necef- 
fary  to  produce  the  fame  hue  in  a fimilar  mixture.  Half  an 
ounce  of  the  faltdiffolved  entirely  in  half  a pint  of  hot  water  ; 
but  when  the  liquor  was  cold,  a large  purple  fediment  fubfided 
to  the  bottom  ; and  it  was  found  that  this  fediment  amounted 
to  about  two-thirds  of  the  whole  quantity  of  allies  ufed. 

Dr.  Percival,  the  author  of  this  paper,  concludes  with 
obferving  that  this  potafh  is  a true  fixed  vegetable  alkali,  pro- 
duced by  putrefa&ion  ; that  the  quantity  of  alkali  contained 
in  it  may  be  eftimated  at  one-third  of  its  weight,  whereas  the 
white  Mufcovy  alhes  are  faid  to  yield  only  one-eighth  part  ; 
that  no  quicklime  appears  to  be  contained  in  this  potafh,  for  a 
folution  of  it  poured  from  its  fediment  remained  clear  though 
long  expofed  to  the  air:  that  it  would  be  worth  trying,  whe- 
ther the  large  purple  fediment,  which  fubfides  when  this  pot- 
afh is  lixiviated,  might  not  be  applied  to  the  manufacture  of 
Pruffian  blue,  or  ufed  in  the  manner  recommended  by  Macquer 
for  dyeing  wool  and  filks  ; and  that  this  manufacture  will 
furnifh  the  farmer  with  top-drefling  for  his  garden  and  land, 
of  great  fertilizing  powers.  See  Phil.  Travf.  vol.  lxx.  p.  345. 

Thefe  are  the  proceffes  mod  effentially  different  from  one 
another  which  have  appeared  concerning  the  manufacture  of 
this  ufeful  fait.  Some  indeed  have  attempted  to  compofe  it 
on  the  fuppofition  that  alkali  confided  of  an  earth  combined 
in  a peculiar  manner  with  a certain  acid.  But  the  little  fuccefs 
of  all  thefe  attempts  fhows  that  they  have  been  built  on  a 
falfe  principle.  The  only  method  of  producing  alkaline  falts 
originally  is  from  the  afhes  of  vegetables  ; and  the  vegetable 
fubdances  which  yield  the  larged  quantity  of  them  are  tartar 
and  marine  plants.  From  the  former  the  pured  and  dronged 
vegetable  alkali  is  obtained,  and  from  the  latter  the  mineral 
alkali.  From  other  vegetables,  as  fern,  broom,  bean-dalks,  &c. 
an  alkaline  fait  is  produced,  but  fo  impure,  and  in  fuch  fmall 
quantity,  that  no  manufacture  of  it  can  be  eftablifhed  in  this 
country  with  any  reafonable  expectations  of  profit. 

Dr.  Watfon  (the  prefent  hilliop  of  Landaff ) fuggeds,  that 
the  invedigation  of  a method  of  extracting  its  alkaline  part 
from  rock  fait  would  be  a mod  ferviccable  difeovery.  We 
have  inexhaudible  mines  of  rock-fak  in  this  country,  which 
(he  obferves)  the  proprietors  can  afford  at  ten  fliillings  a ton. 
A ton  of  rock-falt. contains  about  half  a ton  of  mineral  alkali, 
which  is  for  mod  purpofes  far  preferable  to  potafli.  To  thofe 
who  have  leifure  to  attempt  fuch  a difeovery,  he  gives  the  fol- 
lowing hint  : whether  the  alkaline  part  of  rock-ialt  may  not 
be  obtained  by  calcining  it  in  conjunction  with  charcoal  in  open 
fire  ? His  reafon  for  this  conjeCture  is  founded  upon  the  fol- 
lowing experiment  : upon  burning  fea-wreck  to  a black  coal 
and  flopping  the  procefs  at  that  point,  he  has  obtained  great 
plenty  of  common  ialt,  but  no  mineral  alkali  from  the  black 
alhes  ; though  we  are  certain,  that  when  the  black  alhes  are 
thoroughly  calcined,  or  reduced  to  white  alhes,  mineral  alkali 
may  be  obtained  from  them.  This  makes  it  probable,  that 
the  common  fait  contained  in  the  black  alhes  of  fea-wreck  is 
dccompofed,  and  changed  into  a mineral  alkali,  during  the 
burning  of  the  black  alhes.  There  are  reafons  to  fuppofe,  that 
the  cinder  of  pit-coal  would  anfwer  the  purpofe  better  than 
charcoal.  Chem.  EJf.  vol.  1.  p.  136,  &c. 

The  potalhes  of  different  countries  vary  much  in  quality; 
and  the  experiments  of  Dr.  Home,  in  his  treatife  on  Bleaching, 
Vol.  VIII. 


feem  to  fet  forth  their  different  properties  in  the  cleared  point 
of  view.  The  different  kinds  tried  by  him  were, 

1 . Blue  pearl- aflcts.  Thefe  appear  to  be  a pure  alkaline  fait, 
mixed  with  a Imall  quantity  of  vitriolated  tartar  and  earth. 
Half  a pound  of  this,  filtered  and  evaporated,  yielded  5-j-  ounces 
of  pure  fait. — Here,  however,  we  mud  obferve,  that  though 
the  quantity  was  fo  far  diminiflud  by  this  operation,  yet  we  are 
not  to  imagine  that  the  whole  of  this  diminution  was  owing  to 
impurities  ; for  all  falts  are  dedroyed  in  fome  meafure  by  folu- 
tion in  water  and  exficcation. 

2.  White  pearl-ajljes  are  nearly  of  the  fame  quality  with  the 
former  ; half  a pound  of  them  giving  five  ounces  and  feven 
drachms  of  pure  fait,  with  fome  vitriolated  tartar  and  earth. 

3.  RuJJla  or  Mufcovy  aflces  have  very  much  the  appearance  of 
flacked  lime,  and  are,  like  it,  friable  betwixt  the  fingers. 
They  adhere  to  the  tongue  ; and  their  alkaline  tafte  foon  goe3 
away,  leaving  in  the  mouth  a drong  tafle  of  lime.  Some  fmall 
bits  of  charcoal  are  obfervable  in  their  compofition,  and  they 
never  turn  moift  in  the  air.  Half  a pound  of  the  fait  lixi- 
viated with  water  and  evaporated,  gave  only  10  drachms  r> 
grains  of  very  caudic  fait.  Thefe  confift  therefore  of  a fmall 
quantity  of  alkaline  fait  united  with  a large  quantity  of  lime. 

4.  Cajhub-a/hes  are  of  the  colour  of  iron  done,  and  ex- 
tremely hard,  with  many  fhining  particles  of  charcoal  in  them. 
They  have  a faline  tafle,  with  a confiderable  degree  of  pun- 
gency ; feel  gritty  in  the  mouth  when  broken  in  pieces  by  the 
teeth  ; and  will  difi'olve  in  water.  To  extract  the  pure  fait, 
half  a pound  of  the  afhes  were  boiled  in  a pint  of  water  ; then 
that  water  poured  off,  and  half  a pint  put  on  the  afhes  again  ; 
and  fo  on,  till  the  afhes  tafled  no  more  fait.  This  boiling  took 
24  hours,  and  the  lad  water  that  came  off  had  a drong  tade  of 
fulphur,  and  was  blackifh.  A piece  of  filver  put  in  the  decoc- 
tion was  in  a few  minutes  turned  almoft  black  ; but  though  the 
decodtion  was  evaporated  confiderably,  it  did  not  turn  filver 
black  more  fpeedily  than  before.  The  whole,  when  totally 
evaporated,  yielded  only  10  drams  of  a brown  fait  having  a 
ftrong  caudic  alkaline  tade.  Some  Calhub-afhes  powdered’, 
and  often  wafhed  in  water  fo  that  the  falts  were  all  carried  off, 
were  infufed  in  water.  After  ftanding  fome  time,  there  was  a 
weak  lime-water,  with  fomething  of  a faline  tafte,  but  no 
pellicle.  Some  of  this  refiduum  was  put  into  a reverberatory 
furnace  for  two  hours  ; after  which  it  afforded  good  lime-water. 
Cafliub-afhes  then  appear  to  contain  an  earth  half  vitrified, 
fome  lime,  alkaline  falts,  and  a quantity  of  fulphur. 

5.  Marcoft-ajhcs  are  of  a paler  colour  than  the  former,  with 
fome  fmall  pieces  of  charcoal  in  their  compofition.  They  have 
a ftrong  faline  tafte;  and  io  great  pungency,  that  they  cannot 
be  held  long  in  the  mouth.  Half  a pound  diffolved  in  water,, 
filtered  and  evaporated,  yielded  1 1 drachms  one  fcruplc  and  two 
grains  of  alkaline  refiduum.  The  decodfion  blackened  filver. 
but  not  fo  ftrongly  as  the  former;  and  by  evaporation  it 
quickly  loft  that  quality. 

Our  author  next  proceeds  to  confider  the  probability  of  ma- 
nufadfuring  thefe  afhes  in  this  country.  On  which  fubjedt  he 
has  the  following  obfervations. — “The  blue  and  white  pearl- 
a flies  we  havedifeovered  to  be  pure  alkaline  falts,  without  any  con- 
fidcrable  mixture  of  heterogeneous  bodies.  Their  purity  (hows 
the  lixive  to  have  been  drained  through  fome  clofe  fubdance, 
fuch  as  linen  or  flannel.  The  blue  afhes  fhowby  their  colour 
that  they  have  fuftained  the  mod  fire.  But  both  of  them  are 
fo  much  alike,  that  the  one  may  be  fubftituted  for  the  other  ; 
and  therefore  we  fliall  confider  them  in  one  view. 

“ Every  one  knows  that  alkaline  falts,  fuch  as  thefe,  are  got 
from  all  plants  except  the  alkalefcent,  ar.d  from  all  trees  ex- 
cept the  moft  refinous,  which  afford  them  in  very  fmall  quan- 
tity. Thefe  plants  or  trees,  when  found,  are  pulled  or  felled 

5 x 


POT 


POT' 


[ 446  ] 


'in  the  fpring,  dried,  and  burnt  to  allies.  By  the  affufion  of 
warm  water  the  falts  are  diflolved,  and,  by  draining,  feparated 
from  the  earth  along  with  the  water.  This  faline  liquor  which 
is  called  a lixkv,  is  evaporated  over  a fire ; and  what  remains 
is  an  alkaline  ialt  of  the  fame  kind  with  the  pearl-alhes. 

“ I was  informed  by  a fkiiful  bleacher  in  Ireland,  that  he 
pra&iftd  a more  expeditious  way  of  extracting  the  falts.  He 
bought  the  allies  of  different  vegetables  from  the  commonalty 
for  gs.  a bulhel.  From  thefe 'a  very  ftrong  lye  was  made,  into 
which  dry  draw  was  dipped  until  it  fucked  up  all  the  lye. 
This  draw  was  afterwards  dried  and  burnt,  and  gave  him  falls, 
which  he  lliowed  me,  almoft  as  good  and  pure  as  the  pearl- 
alhes.  This  method  I have  feveral  times  tried ; but  could 
never  burn  tiie  draw  to  white  alhes,  the  falts  diminilhing  the 
inflammability  of  the  draw.  It  is  a very  expeditious  method 
if  it  can  he  pra&ifed.  But  1 can  fee  no  occalion  for  bringing 
the  lye  into  a folid  form,  as  the  falts  mull  again  be  diflolved  in 
water  before  they  can  be  ufed.  The  flrength  of  the  lye  can 
.eafily  be  determined  by  the  hydroflatical  balance. 

“Though  I make  no  queftion,  that  the  quantity  of  fait,  in 
plants  of  the  fame  fpecies,  will  vary  in  different  foils  and 
climates  ; yet  it  would  be  of  advantage  to  have  the  propor- 
tion afeertained  in  general.  Some  trials  of  this  kind  I have 
made. 

“ Two  pounds  of  fern  which  had  been  pulled  Atiguft  16. 
were  dried  and  burnt  to  white  alhes.  Thefe  weighed  7 dr. 
and  tailed  very  fait.  When  lixiviated,  drained  and  evaporated, 
they  gave  me  49  gr.  of  fait,  about  the  eighth  part  of  the  alhes. 
If  the  fern  had  been  pulled  in  April,  it  would  have  afforded 
more  fait.  Why  then  fliould  we  not  prepare  falts  from  this 
vegetable  ? There  is  more  of  it  growing  on  our  hills  than 
would  ferve  all  our  bleachfields.  The  lrifh  make  great  ufe 
of  it. 

“ From  1 1 oz.  of  tobacco  allies,  I had  1 oz.  of  fait.  Two 
ounces  of  peat  aflies  afforded  half  a drachm  of  fait.  Nettles, 
I am  informed,  afford  much  fait.  Furze  and  broom,  natives 
of  this  country  are  very  fit  for  this  purpol’e. 

“ But  the  kelp,  as  it  grows  in  fuch  plenty  along  our  Ihore, 
and  contains  more  fait  than  any  other  vegetable  I know,  would 
be  the  mod  proper,  were  it  not  for  a mixture  of  fome  fubdance 
that  renders  it  unfit  for  bleaching,  at  lead  of  fine  cloths,  after 
they  have  obtained  a tolerable  degree  of  whitenefs.  It  is  ob- 
ferved  by  bleachers,  that,  in  thele  circumdances,  it  leaves  a 
great  yellownefs  in  the  linen.  As  thefe  alhes  are  much  ufed  in 
Ireland,  and  as  it  is  not  uncommon  to  bleach  coarfe  cloths  with 
them  in  Scotland,  a difquifi  ion  into  their  nature,  and  lome  at- 
tempts to  purify  them,  may  not  be  improper.  There  are  no 
alhes  (old  fo  cheap  as  thefe  ; for  the  bed  gives  but  2I.  the  2000 
weight  *.  They  may,  therefore,  allow  of  more  labour  to  be 
expended  on  them,  and  come  cheaper  at  long-run  than  the  fo- 
reign falts. 

“ 1 dried  fome  fea-ware,  and  burned  it,  though  I found  that 
lad  operation  very  difficult.  When  I had  kept  it  fufed  in  the 
fire  for  two  hours,  it  weighed  three  ounces  and  a half.  I pour- 
ed on  the  allies  an  Lnglilh  pint  and  a half  of  cold  water,  that 
I might  have  as  little  of  the  fulphur  as  poffible.  This  lye,  after 
it  had  Hood  for  fome  hours,  was  poured  off  clear,  and  had  but 
a flight  tendency  to  a green  colour.  I made  a fecond  infufion 
with  nolk-warm  water,  and  poured  it  off  frohi  the  fediment. 
This  had  a darker  colour  than  the  former  ; was  kept  feparated 
from  it,  and  evaporated  by  ilfelf.  There  was  a third  infufion 
made;  but  having  no  fait  tafle,  it  was  thrown  away.  The  fe- 
cond  infufion  feemed  to  contain  more  fulphur  than  the  firft; 


and  a piece  of  white  linen  kept  in  it  half  an  hour,  while  it  was 
boiling,  was  tinged  yellow,  and  could  not  be  wafhed  white 
again.  I he  earthy  part  remaining,  weighed,  when  well  dried, 

1 oz.  2 dr.  The  l-iline  ciecoClion,  evaporated  by  degrees,  an  i let 
at  different  times  in  a cellar  to  cryftallize,  afforded  me  5 dr. 
4^gr-  The  liquor,  when  entirely  evaporated,  left  4}  dr.  of  a 
yellow  fait,  which  appeared  to  be  a ftrong  alkaline.  The  labs 
which  cryftallized  feemed  to  be  moftly  f-a-falt,  with  a confider- 
able  quantity  of  fulphur,  and  fonre  alkaline  fait.  There  ap- 
peared no  figns  of  the  bittern  in  the  falts,  as  their  folutiun  did 
not  turn  turbid  with  the  oil  of  tartar.  Nor  is  any  of  the  bit- 
tern to  be  expe&ed  in  kelp-afhes,  although  it  probably  is  to  be 
found  in  the  recent  vegetable  ; becaule  the  alkaline  falls  orrned 
by  the  fire  mull  have  changed  it  into  a neutral.  The  ye  made 
warm  with  water,  being  evaporated,  left  4 drams  of  a black 
bitter  fait,  which,  from  its  quantity  of  fulphur,  appeared  unfit 
for  bleaching.  Thefe  allies,  then,  feem  to  be  a compofition 
of  fomewhat  lefs  than  the  fourth  of  fulphur,  the  fame  quan- 
tity of  fea-fa  t,  about  a fourth  of  akaline  fait,  and  fomewhat 
more  than  a lourth  of  earth.  The  alkaline  fait  contained  in 
kelp-allies  amounts  to  one  penny  a pound.  This  cheapnefs 
makes  it  worth  our  pains  to  beftow  lome  labour  on  them. 

“ If  the  bad  effeCts  in  bleaching  with  kelp-alhes  arife  from 
the  fea  fait,  as  fome  of  the  molt  knowing  bleachers  think,  they 
can  be  freed  from  it  in  an  ealy  manner.  Let  a lixive  of  kelp- 
afhes  be  made  with  cold  water,  for  that  does  not  extratf  fo 
much  of  the  fulphur;  it  rauft  ftand  but  for  a (hort  time,  for 
thefe  falts  dilfblve  eafily  ; decant  it,  and  evaporate  the  lye.  As 
the  boiling  continues,  the  fea-falt  will  cryftallize.  When  that 
is  all  feparated,  the  remaining  lye  will  contain  alkaline  fait 
with  fome  lulphur.  This  operation  every  mafter  of  a bleach- 
. field  may  learri  and  overfee,  without  taking  up  much  of  his 
time.  A fimiiar  procels  is  carried  on  by  common  fervants 
in  the  alum-works,  who  have  by  practice  learned  it  from 
others. 

“ I had  fome  hopes  that  the  fulphur  might  be  carried  off  by 
long  roafting,  fuch  as  thefe  falts  undergo  before  they  are  fufed 
in  order  to  be  turned  into  glafs  ; becaufe  I had  obferved,  that 
the  longer  time  they  were  kept  in  the  fire,  the  freer  were  they 
from  this  fulphureous  part. 

“ I ordered  a quantity  of  kelp  allies  to  be  kept  in  the  furnace 
of  a glafshoufe,  where  the  heat  was  juft  below  the  vitrifying 
point,  for  24  hours.  During  this  time  they  had  loft  almoft 
four-fifths  of  their  weight.  They  were  no.v  much  freer  from 
their  fulphur,  and  were  of  a light  colour;  but  much  of  the 
alkaline  fait  had  been  driven  off  with  the  oils.  If  a lye  be  much 
impregnated  with  this  fulphureous  matter,  it  appears  to  be  car- 
ried oft  in  a great  mealure  by  long  boiling. 

“ We  come  now  to  explain  the  method  of  manufacturing 
the  white  Mufcovy  alhes.  We  have  fliown,  by  undoubted  ex- 
periments, that  the  greateft  part  of  thefe  alhes  eonfifts  of  lime; 
and  yet  we  have  feveral  a6ts  of  parliament  which  forbid  the  ufe 
of  that  material  under  fevere  penalties.  The  parliament  were 
in  the  right  to  difeharge  its  ule,  upon  the  difadvantageous  re- 
ports which  were  made  to  them.  We  Ihall  immediately  fee 
how  dangerous  a material  it  is  when  ufed  improperly,  or  with- 
out the  mixture  of  alkaline  falts,  which  render  it  lafe,  and  more 
loluble  in  water.  But  I will  venture  to  fay,  that  experiment 
will  not  fupport  the  prejudice  entertained  with  regard  to  it,  if 
carried  any  further. 

“ Since  bleaching,  then,  cannot  be  carried  on  without  it  (for 
thole  alhes  which  contain  it  are  quite  necellkry  in  that  opera- 
tion), and  fince  we  import  them  from  foreign  countries,  let 


* “ Since  this  treatife  was  written,  however,  the  price  of  kelp  has  been  advanced  to  7I.  or  upwards  the  20D0  weight;  fo  that 
thole  who  would  now  attempt  any  thing  of  this  kind,  rnuft  alfp  manufacture  the  kelp  themfelves.” 
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tnefe  prejudices  againft  it  ceafe,  and  let  us  only  confider  how  we 
rnay  render  our  own  lime  as  fafe  as  the  foreign.  If  we  can  do 
that,  the  vvildom  of  the  legillature  will  be  as  ready  to  abrogate 
thefe  aids  as  they  were  to  make  them. 

*•  By  my  experiments  on  the  white  Mufcovy  aflies,  1 got 
about  the  eighth  part  of  alkaline  falts  from  them.  This  made 
me  expert,  that,  by  mixing  in  the  fame  proportion  quicklime 
and  alkaline  falts,  I fhould  be  able  td'produee  Mufcovy  aflies. 

“ To  an  ounce  of  quicklime  and  a drachm  of  white  pearl- 
afhes,  1 added  about  a gill  of  water,  and  boiled  them  together 
till  the  water  was  all  evaporated.  The  tafie  of  this  fubftance 
was  little  different  from  lime.  To  recover  the  falts  again  from 
the  lime,  I diffolved  it  in  water,  drained  off  the  liquor,  and 
evaporated  it.  Inftead  of  the  drachm  of  falts,  1 had  but  two 
grains  of  a fubftance  which  was  more  earthy  than  faline. 

“ To  3 drachms  of  quicklime,  and  as  much  pot-afhes,  I added 
a mutchkin  of  water,  and  kept  it  boiling  for  two  hours  till  it 
was  evaporated.  1 ditfolved  it  again  in  water,  which  being  fil- 
tered and  evaporated,  gave  me  i-i-  drachms  of  a cauftic  fait,  that 
liquefied  in  the  air  when  it  had  been  but  four;  minutes  from  the 
fire.  It  appears,  then,  that  the  alkaline  falts  are  defiroyed  by 
lime,  and  that  a great  part  of  them  can  never  be  again  reco- 
vered. From  the  remaining  lime,  after  the  falts  were  extrad- 
ed,  I got  ftrong  lime-water,  but  without  a pellicle.  This 
fhows,  that  a quantity  of  alkaline  falts,  equal  to  the  lime, 
boiled  with  it  for  two  hours,  are  not  able  to  fix  all  the  foluble 
part  of  the  lime. 

“ From  thefe  experiments  we  may  draw  fome  corollaries  with 
regard  to  the  prelent  fubjed.  i Jl,  That  evaporating  the  water 
from  the  lime  and  falts  by  boiling,  is  a moil  unfrugal  way  of 
preparing  thefe  white  aflies.  idly,  That  thefe  allies  ought  to 
be  kept  dole  {hut  up  in  calks  ; for,  if  expofed  to  the  open  air, 
though  in  a room,  the  alternate  moifture  and  drought  muft  fix 
their  molt  ufeful  parts.  This  1 have  found  to  be  fait  : for  the 
falts  that  I made  became  lefs  pungent  by  keeping;  and  I have 
obferved,  that  the  (urface  of  the  Mufcovy  allies  loft  all  pun- 
gency by  being  expofed  to  the  air,  while  their  internal  parts 
itill  retained  it,  3 dly,  That  all  boiling  is  prejudicial  to  thefe 
Mufcovy  allies,  as  it  fixes,  and  that  quickly,  their  molt  lubtile 
and  probably  their  moft  lerviceable  parts. 

“ Let  us  now  proceed  to  another  method  of  making  thefe 
white  allies,  i imagined,  that  if  the  falts  were  dill'olved  in 
water,  and  the  quicklime  Hacked  with  that,  the  mafs  would 
foon  dry  without  the  aftiftance  of  tire.  In  this  way  I added 
equal  parts  of  both  ; but  the  compofition  was  fo  ftrong,  that  it 
bliftered  my  tongue  if  it  but  touched  it.  When  the  fourth  part 
was  alkaline  lalt,  it  bliftered  my  tongue  when  kept  to  it  a few 
feconds.  I could  tafte  the  falts  plainly  in  the  compofition, 
when  they  made  but  the  thirty-fecond  part  of  the  whole. 

“ J thought,  when  compofed  with  the  eighteenth  part  of 
fait,  it  had,  when  frefli  made,  juft  the  tafte  and  look  of  the 
Mufcovy  allies;  nor  could  any  perfon  have  diftinguiflied  them. 
This  I once  imagined  was  the  proportion  ; hut  when  I found 
that  the  faline  pungency  loon  turned  weaker  by  keeping,  and 
that  this  compofition  would  not  afford  the  fame  quantity  of 
falts  that  the  Mufcovy  aflies  did,  1 faw  that  a much  greater 
quantity  of  falts  was  necelTary.  The  proportion  appears  to  be 
one  of  fait  to  four  of  lime,  prepared  in  this  latt  way.  Three 
drachms  of  allies  prepared  in  this  way,  and  kept  for  a fortnight, 
gave  me  but  1 5 grains  of  fait  ; which  is  but  the  half  of  what 
the  Mufcovy  would  have  afforded.  I find,  if  the  quicklime  be’ 
firlt  quenched,  it  does  not  fjx  the  falts  lb  much  ; and  therefore 
is  better  and  cheaper.  One  drachm  of  potaflics  diflolved  in  a 
little  water,  and  added  to  3 drachms  of  quenched  lime,  gave 
me  44  grains  of  a very  cauftic  lalt.  I prefer  this  method  as 
the  heft. 

“ The  manufacturers  of  this  fait  probably  pour  the  lixivc 


upon  the  lime,  as  they  can  know  by  its  fpecific  gravity  what 
quantity  of  falts  is  in  the  water,  and  fo  fave  them ltlves.  the  cx- 
penfeof  procuring  the  falts  in  a dry  form. 

“ The  manufacture  of  the  Marcoft  and  Cafhub  allies  remains 
yet  to  be  explained.  We  have  difeovered  that  both  of  ih  rn 
contain  fulphur,  earth,  alkaline  falts,  and  lime  ; and  differ  in 
nothing  but  in  the  Caftiub’s  having  more  fulphur  than  the  Mar- 
coft  allies.  We  (hall  therefore  confider  them  together. 

“ Whether  thefe  two  fpecies  of  allies  he  of  any  ufe  in  bleach- 
ing, may  be,  and  has  already  been  difputed.  I find  they  con- 
tain no  other  principles,  the  fulphureous  part  excepted,  than 
the  former  allies  combined  together.  Why  then  fhould  we  ex- 
pert any  other  effeds  from  the  fame  ingredients  in  the  Marcoft 
and  Cafhub  allies,  than  what  we  have,  from  either  of  the  pearl 
and  Mufcovy  allies  mixed  together  ? The  fulphureous  principle 
in  the  former  muft  have  very  bad  effeds  ; as  I find  by  experi- 
ment, that  it  leaves  a yellownefs  on  cloth  that  is  very  hard  to 
be  waftied  out.  It  is  owing  to  this  fulphureous  principle  that 
linen,  after  it  has  been  waftied  with  foap,  and  is  pretty  well 
advanced  in  whitenefs,  is  apt  to  be  difcoloured  by  lye  which  is 
brought  to  boil  : for,  by  boiling,  the  fulphureous  part  is  ex- 
traded  from  thefe  allies,  and  the  lye  becomes  of  a deep  brown 
colour.  Daily  pradice,  then,  Ihows  the  difadvantage  .of  this 
fulphureous  principle.  Belides,  as  fulphur  unites  itlelf  quick- 
ly and  firmly  with  alkaline  falts,  it  muft  weaken  or  altogether 
deftroy  a great  quantity  of  thefe  in  the  Marcroft  and  Calhub 
afhes,  and  fo  render  them  of  no  effed  in  bleaching.  Thefe  two 
reafons  feem  to  me  fufficient  to  exclude  them  from  the  bleach- 
field  ; efpecially  as,  by  increafing  the  other  materials,  we  can 
attain  perhaps  more  fpeedily  the  fame  end. 

“ However,  as  cuftom  has  introduced  them  into  general  prac- 
tice, we  ftiall  confider  how  they  are  to  be  manufadured.  Dr. 
Mitchell  has,  in  a very  ingenious  and  ufeful  paper,  contained 
in  the  Philofophical  Tranfadions  for  the  year  1748,  delivered 
an  account  tranfmitted  to  him  by  Dr.  Linnaeus  of  the  method 
of  making  potaflies  in  Sweden.  This  account  was  contained 
in  an  academical  diflertation  of  one  Lundmark  upon  this  fub- 
jeft  at  Aboe  in  Sweden.  The  fubftance  of  this  account  is, 
‘ That  birch  or  alder  is  burned  by  a flow  fire  to  aflies,  and  made 
into  a pafte  with  water.  This  pafte  is  plaftered  over  a row  of 
green  pine  or  fir  logs.  Above  that  is  laid  tranfverfely  another 
row  of  the  fame;  and  that  likewife  is  plaftered  over.  In  this 
way  they  continue  building  and  plaftering  till  the  pile  be  of  a 
confiderable  height.  This  pile  is  let  on  fire  ; and  whenever  the 
allies  begin  to  run,  it  is  overturned,  and  the  melted  aflies  are 
beat  with  flexible  flicks,  fo  that  the  aflies  incruft  the  logs  of 
wood,  and  become  as  hard  as  ftone.’  This,  in  the  Dodor’s 
opinion,  is  the  method  of  making  the  potafhes  that  come  from 
Sweden,  Rulfia,  and  Dantzic : and  that  there  is  no  other  dif- 
ference betwixt  the  afhes  made  in  thole  different  countries,  but 
that  the  Ruffian,  containing  more  fait,  muft  be  made  into  a 
pafte  with  a ftrong  lye. 

“ There  would  appear,  by  my  experiments,  a greater  differ- 
ence than  this  betwixt  the  Swedifh  allies,  if  that  be  the  true  pro- 
cefs,  and  thole  I have  examined.  I had  dilcovered  the  greateft 
part  of  the  Mufcovy  aflies  to  be  lime.  1 fulpeded  it  might  enter 
into  the  compofition  of  the  Marcoft  and  Cafhub  ; and  have  ac- 
cordingly dilcovered  it  there.  Without  the  fame  gfounds, 
none  would  ever  have  fearched  for  it.  Whence  then  conies 
this  lime  ? It  muft  either  enter  into  its  compofition,  or  arife 
from  the  materials  managed  according  as  the  procefs  direds. 

“ I have  tried  the  birch-aflies  made  into  a pafte  with  water. 
I have  tried  common  charcoal  made  into  a pafte  with  a third 
part  of  potaflics,  and  kept  them  in  a ftrong  reverberatory  heat 
for  fome  hours,  and  yet  no  fuch  cauftic  fubftance  appeared.  I 
have  kept  earth  and  falts  of  kelp-aflies  filled  together  for  24 
hours  in  the  furnace  of  a glafs-houfe,  where  the  heat  was  juft 
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below  the  degree  of  vitrification  ; and  yet  no  remarkable  cau- 
fticity  appeared  afterwards  in  the  concreted  mafs.  But  fup- 
pofing  that  there  did,  will  ever  this  account  for  the  generation 
of  lime  ? Thefe  chemifts  do  not  affert  that  it  is  a calcareous 
caufticity.  The  earth  of  vegetables  kept  in  fufion  with  their 
falts,  is  fo  far  from  turning  into  a quicklime,  that  the  mafs 
takes  the  oppofite  courfe,  and  becomes  glafs.  Bodies  that,  by 
the  laws  of  nature,  are  vitrefcible,  can  never,  fo  far  as  vve 
know,  become  calcareous.  In  one  or  other  of  thele  two  fub- 
flances  all  bodies  terminate  that  are  changeable  by  fire  ; and 
vegetables  are  of  the  former  kind.  Here  it  may  be  alkcd. 
Why  then,  fince  they  endure  fuch  a fire,  are  they  not  vitrified  ? 
the  objeflion  would  be  juft,  did  they  contain  nothing  elfe  but 
what  was  found  in  vegetables.  But  if  we  once  allow  that  lime 
is  one  of  the  materials,  the  difficulty  is  eafily  folved  : for  lime, 
we  know,  in  proportion  as  it  is  mixed,  hinders  the  vitrification 
of  all  bodies.  In  effeft,  the  earthy  part  in  thefe  afhes  is  almoft 
vitrified  : and  I think  that  I have  carried  the  vitrification  yet 
further  in  that  part  ; but  I never  was  able,  with  the  utmoft 
heat  of  a reverberatory  furnace,  continued  for  fix  hours,  to 
produce  any  thing  like  a thorough  vitrification  in  thefe  afhes. 
The  heat  of  the  fire  ufed  in  the  procefs  would  feem  to  be  very 
great ; and  muft,  if  it  were  not  very  difficult,  reduce  them  to 
glafs.  The  invitrefcible  nature  of  thefe  falts,  fo  far  from  being 
an  obje£lion,  becomes  a ftrong  proof  of  my  opinion. 

“ Thefe  falts  have  a remarkable  pungency.  This  we  have 
already  feen  is  the  natural  effedf  of  quicklime  on  falts. 

“ Thefe  falts  are  found  to  be  the  fitted  for  making  foap,  and 
to  incorporate  fooneft  and  beft  with  oils.  Salts,  we  know,  of 
themfclvesdo  not  readily  unite  with  oil  3 but  when  once  mixed 
with  quicklime,  they  have  a greater  tendency  to  union. 

“ Again,  1 find  that  thefe  afhes  are  more  eafily  fluxed  than 
charcoal  made  into  a pafte  with  the  third  part  fait  3 which  is 
much  more  than  the  afhes  contain.  Now,  it  is  obferved  that 
quicklime  increafes  the  fluxing  power  of  alkaline  falts  ; for  the 
common  cauftic  made  of  quicklime  and  alkaline  falts  is  fooner 
ufed  than  the  latter  alone. 

“ From  thefe  reafons,  and  the  experiments  that  difcover 
lime  in  thefe  afhes,  I am  led  to  think,  that  it  is  not  generated 
by  the  procefs,  but  mixed  with  the  afhes  when  they  are  made 
into  a pafte.  The  following  experiment  is  a convincing  proof 
of  what  I have  been  endeavouring  to  make  out. 

“ I boiled  feme  peafe-ftraw  in  a ftrong  lye  of  pearl-afhes 
burned  into  a black  coal,  and  made  it  into  a pafte  with  water. 
Another  quantity  of  ftraw  was  boiled  in  a lye  made  of  one  part 
of  quicklime  and  four  parts  of  pearl  falts,  the  lye  being  poured 
off  turbid  from  the  lime.  This  ftraw  was  likewile  burned  when 
dry,  and  made  into  a pafte.  Thefe  two  fubftances  were  put 
into  feparate  crucibles,  and  fluxed  in  a reverberatory  furnace. 
The  latter  appeared  to  refemb'e  the  Marcoft  and  Cafhub  alhes 
more  than  the  former,  which  Teemed  to  want  their  pungency.” 

Though  the  only  method  of  preparing  the  alkaline  fait  ori- 
ginally is  by  the  combuftion  of  vegetables,  yet  there  are  forae 
neutral  falts  from  which  if  it  were  poflible  to  expel  the  acid,  we 
fhould  have  it  in  our  power  to  procure  the  fineft  pearl-afhes  in 
vaft  quantity.  Thefe  are  vitriolated  tartar,  nitre,  but  efpecially 
fea-falt,  on  account  of  the  inexhauftible  quantities  of  it  to  be 
met  with  in  the  waters  of  the  ocean.  Unhappily,  however, 
there  ari  lome  objections  to  every  one  of  thofe.  The  vitriolated 
tartar,  or  any  other  fait  in  which  the  vitriolic  acid  enters,  can- 
not be  decotnpofed  without  converting  the  acid  into  fulphur  by 
< harcoal-duft  ; in  which  cafe  it  is  as  difficult  to  get  free  of  the 
fulphur  as  of  the  acid  ; and  if  we  attempt  it  by  frequent  folu- 
tions  in  water,  we  deftroy  the  phlogifton  of  the  fulphur,  and 
have  only  vitriolated  tartar  again  inftead  of  alkali. 

With  refpedt  to  nitre,  though  its  acid  may  be  expelled  by 
fire,  yet  it  is  too  high-priced,  and  too  much  uled  in  other  ma- 


nufactures, to  be  thought  of  for  this  purpofe.  A potaffi  manu* 
failure  from  fea-falt  has  indeed  been  lately  erefted  in  England. 
The  principle  on  which  this  was  eflablilhed  is,  that  the  acid  of 
fea  (alt  may  be  extracted  by  means  of  lime  ; and  accordingly 
we  find  that  the  fahne  efllorefcence,  which  frequently  appears 
on  walls,  confifts  chiefly  of  the  marine  alkali  deprived  of  its 
acid.  But  this,  though  delivered  on  the  credit  of  a very  emi- 
nent chemift,  we  can  affirm  from  our  own  obfervation  to  be  a 
miftake.  Of  the  many  cafes  in  which  we  have  examined  this 
efllorefcence,  only  one  was  found  to  be  alkaline ; the  others 
uniformly  appeared  to  be  true  Glauber’s  fait  compofed  of  the 
vitriolic  acid  and  foffil  alkali.  Neither  did  this  appear  to  be 
formed  by  any  decompofuion  of  fait  originally  in  the  plafter, 
but  to  be  a real  generation  of  both  acid  and  alkali  where  none 
of  them  exifted  before.  See  Efflorescence. 

POTATO  E,  in  botany.  See  Solanum.  Potatoes,  it  is 
generally  thought,  came  originally  from  North  America,  where 
they  were  not  reckoned  good  for  food.  They  were  firft  (we  are 
told)  introduced  into  Ireland  in  the  year  1565,  and  from 
thence  into  England  by  a veflel  wrecked  on  the  weftern  coaft, 
called  North  Meols,  in  Lancalhire,  a place  and  foil  even  now  fa- 
mous for  producing  this  vegetable  in  great  perfedlion.  It  was  40 
years  after  their  introduction,  however,  before  they  were  much 
cultivated  about  London  j and  then  they  were  confidered  as  ra- 
rities, without  any  conception  of  the  utility  that  might  arife 
from  bringing  them  into  common  ufe.  At  this  time  they  were 
diftinguifhed  from  the  Spanifti  by  the  name  of  Virginia  potatoes, 
or  battatas,  which  is  the  Indian  name  of  the  Spaniffi  fort.  At 
a meeting  of  the  Royal  Society,  March  18th,  1662-3,  a letter 
was  read  from  Mr.  Buckland,  a Somerfet  gentleman,  recom- 
mending the  planting  of  potatoes  in  ail  parts  of  the  kingdom 
to  prevent  famine.  This  was  referred  to  a committee;  and,  in 
confequence  of  their  report,  Mr.  Buckland  had  the  thanks  of  the 
fociety,  fuch  members  as  had  lands  were  intreated  to  plant  them, 
and  Mr.  Evelyn  was  defired  to  mention  the  propofals  at  the 
clofe  of  his  Sylva. 

In  Sweden,  notwithftanding  the  indefatigable  induftry  of 
Linnaeus,  the  culture  of  potatoes  was  only  introduced  in  17,64, 
when  a royal  edidf  was  publifhed  to  encourage  their  general 
cultivation.  They  were  known  there,  however,  at  an  earlier 
period  ; for  in  the  Memoirs  of  the  Royal  Academy  of  Sciences  in 
Sweden,  1747,  M.  Charles  Skytfe  propofed  to  diftil  brandy 
from  them,  in  order  to  fave  corn,  which  in  that  country  is  verjr 
dear.  He  found  by  experience,  that  an  acre  of  land  fet  with, 
potatoes  will  yield  a much  greater  quantity  of  brandy  than  when 
Town  with  barley. 

The  utility  of  potatoes  to  the  common  people  is  well  known, 
and  this  utility  has  brought  them  into  general  ufe,  and  has  ex- 
tended them  over  every  part  of  this  kingdom.  To  promote 
this  utility,  and  to  make  their  cultivation  more  eafy,  a variety 
of  experiments  and  inquiries  have  been  made.  Some  of  thefe 
we  (hall  now  lay  before  our  readers,  without  repeating,  how- 
ever, what  has  been  laid  on  the  fame  fubjeft  in  the  article  Hus- 
bandry. By  many  people  the  Irifli  purple  potatoe  is  thought 
to  be  the  fweeteft  and  beft;  and  of  thefe  the  bright  and  middle- 
fized  are  diredled  to  be  fet  whole  in  February,  March,  and 
April,  in  a fine  deep  tilth,  in  any  foil.  During  the  froft,  the 
firft  fetting  ftiould  be  covered  with  litter  or  fern.  They  ffiould 
be  fet  fix  inches  deep,  and  a yard  diftance  from  each  other  every 
way,  in  a kind  of  hillocks  like  a mole-caft  ; and  they  muft  be 
moulded  every  month  or  fortnight,  as  high  as  poflible.  By  July 
or  Auguft,  under  each  hillock  there  will  be  nearly  a buftiel  of 
potatoes.  The  white  kidney  potatoe  runs  all  into  ftringy  roots 
in  loole  ground,  while  the  pink-coloured  will  do  extremely  well 
in  the  way  we  have  now  diredled  ; and  the  fmalleft  of  them, 
though  often  given  to  hogs,  unlefs  they  be  otherwife  improper 
or  unhealthy,  will  be  very  good  feed. 
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The  following  experiments  concerning  the  culture  of  pota- 
toes are  related  in  the  Georgical  Effays. 

“ By  all  the  experiments  that  have  been  made,  the  Howard 
or  large  Bedfordihire  potatoe  is  found  to  produce  the  largeft 
crop.  On  that  account  they  are  chiefly  ufed  in  feeding  of  cattle. 
In  two  beds,  four  feet  wide,  and  2co  feet  long,  I planted  in  a 
common  field  a fufficient  number  of  fets  of  this  kind  of  pota- 
toe, and  managed  them  by  a horfe  hoe.  The  produce  was  64 
bulhels,  each  bufliel  up-heaped  weighing  about  70  lb.  My 
cattle  eat  them  boiled  with  as  much  eagernefs  as  the  beft  forts, 
and  came  on  as  well  with  them.  I have  built  a boiling-houfe, 
See.  on  Mr.  Young’s  plan,  and  during  this  whole  winter  have 
boiled  potatoes  for  my  cattle.  For  the  fattening  ones,  I mix 
ground  oats  with  them  ; and  for  the  milk-cows,  malt-duft  ; and 
dare  venture  to  affirm,  that  they  are  much  more  profitable  than 
cither  turnips  or  cabbages.  Once,  when  my  potatoes  grew 
low,  I defilled  giving  them  to  the  milking  cows.  Immedi- 
ately, though  fed  with  the  belt  hay,  they  fell  off  amazingly  in 
their  milk.  1 therefore  began  again  ; and  in  a week’s  time 
they  gave  better  than  one-third  more  butter.  I own  this  ac- 
cidental difeovery  gave  me  much  fatisfadtion,  as  it  confirmed 
my  opinion,  that  potatoes  boiled  are  an  excellent  winter  food 
for  cattle.  Their  culture  is  not  fo  difficult,  at  leaft  not  fo  pre- 
carious, as  either  turnips  or  cabbages.  Thtir  value  is  fuperior, 
and  there  is  no  rilk  of  their  giving  a difagreeable  tafle  either 
to  butter  or  milk.  Add  to  this  the  vaft  increafe  of  the  Howard 
potatoe,  and  its  equality  with  the  btft  forts  when  ufed  for 
cattle. 

“ My  gardener  cut  a large  potatoe  into  nine  pieces,  which 
he  planted  with  dung,  in  a drill,  in  the  garden.  By  earthing 
up  and  laying  the  (hoots,  he  produced  575  * fizeable  potatoes, 
which  weighed  eight  ftone  eight  pound.  Another  of  my  fer- 
vants  produced,  in  the  field,  feven  Hone  of  good  potatoes  from 
the  fame  number  of  fets.  Though  this  experiment  cannot  al- 
ways be  executed  in  its  full  force  in  an  extenfive  fcale,  it  ought, 
notwithftanding,  to  be  imitated  as  nearly  as  circumftances  will 
allow.  It  (hows,  in  the  molt:  diftinguiflnng  manner,  the  ufe  of 
clean  and  careful hufbaudry. 

“ On  the  14th  of  April,  I cut  a large  white  potatoe  into 
17  fets,  which  were  planted  in  as  many  hillocks,  at  the  difiance 
of  four  feet.  In  the  courfe  of  growing,  the  plants  were  earthed 
up,  and  on  the  14th  of  October  the  crop  was  taken  up  : The 
produce,  10  pecks  of  fizeable  potatoes.  At  the  fame  time  that 
this  experiment  was  made,  I had  feveral  hillocks,  in  which  I 
put  three  and  four  fets  of  the  fame  kind  of  potatoe.  But, 
upon  the  mod  careful  examination,  I could  not  obferve  that 
thefe  hillocks  produced  a greater  crop  than  the  others  planted 
with  a Tingle  fet.  Hence  it  is  obvious,  that  the  potatoe  fpreads 
its  roots  mofi  kindly  when  leaft  crowded.’’ 

Whilft  fpeaking  of  the  increafe  of  potatoes,  we  cannot  help 
taking  notice  of  a memoir  by  John  Howard,  efq.  of  Carding- 
ton,  in  Bedfordftiire,  on  a new  kind  of  potatoe  remarkable  for 
its  prolificacy.  “ In  the  year  1 '65  (fays  he)  being  at  Clifton, 
near  Briftol,  1 was  informed  a perfon  had  brought  from  Ame- 
rica a new  fort  of  potatoe,  and  with  fome  trouble  I procured 
half  a dozen  roots  of  it,  as  the  greateft  part  of  thofe  brought 
over  were  already  planted.  That  autumn  I planted  three  of 
them,  and  in  the  following  fpring  the  other  three,  in  my 
garden  at  Cardington  in  Bedfordftiire  ; fetting  them  in 
hillocks  about  fix  feet  alunder.  The  llrength  of  the  ftems, 
and  largenef3  of  the  bloflom  and  apples,  gave  the  plealing  pro- 
fpeft  of  great  increafe  : and  accordingly,  when  I took  them 
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up  in  the  autumn  1766,  I found  they  had  increafed  far  beyond 
any  of  the  common  fort,  which  for  fome  years  I had  incou- 
raged  our  cottagers  to  cultivate.  The  produce  from  each  cut- 
ting was  in  weight  from  26  to  27  pounds  and  a half.  1 lent 
for  two  of  the  liedford  gardeners,  .who  ferve  the  market,  to 
fee  them  taken  up,  and  they  were  furprifed  at  the  great  in- 
creafe. I gave  fome  of  them  to  thefe  gardeners,  and  others  to 
almoft  all  our  own  cottagers.  The  increafe  continued  to  appear 
the  fame  in  the  fucceeding  year,  viz.  1767,  as  in  the  laft  : 
only,  as  many  of  the  Angle  potatoes  had  been  then  found  to 
weigh  four  or  five  pounds  each,  I had  now  planted  mod  of 
them  in  drills  three  feet  afunder,  in  order  to  procure  a greater 
number  and  a lefs  fize.  Their  produce  was  now  from  22  to  30 
pounds  from  each  cutting  ; and  the  potatoes  were  more  fize- 
able for  common  ufe.  The  vegetation  was  not  fo  luxuriant  as 
in  thofe  1 before  planted  in  hillocks  ; but  the  increafe  of  thefe 
was,  allowing  the  cuttings  to  weigh  one  ounce,  full  400-fold. 
Having  laft  year  upwards  of  a waggon-load  of  thele  potatoes, 

I with  pleafure  ordered  it  to  be  made  publicly  known,,  that 
every  perfon  who  chofe  to  cultivate  them  was  welcome  to  have 
a quantity  for  planting.  In  confequence  of  this,  numbers  ap- 
plied in  our  own  and  the  adjacent  counties.  In  my  plantations, 
as  well  as  thofe  of  other  perfons,  the  increafe  has  been  ftill 
greater  this  year  : for  the  feafon  having  proved  very  favourable, 

1 have  had  from  fome  hillocks  41  pounds  and  a half,  allowing 
for  dirt.” 

We  now  continue  our  extracts  from  the  Georgical  Effays. 

“ Take  a bunch  of  the  apples  of  any  fort  of  potatoe.  Hang 
it  up  in  a warm  room  during  the  winter,  and  in  February  fe- 
parate  the  feeds  from  the  pulp,  by  wafhing  the  apples  in  water, 
and  preffing  them  with  the  fingers.  Then  dry  the  feeds  upon 
paper.  In  the  month  of  April,  fow  thefe  feeds,  in  drills,  in  a 
bed  of  earth  well  dug,  and  manured  with  rotten  dung.  When 
the  plants  are  about  an  inch  high,  draw  a little  earth  up  to 
them  with  a hoe,  in  order  to  lengthen  their  main  roots.  When 
they  are  about  three  inches  high,  dig  them  up  with  a fpade, 
and  feparate  them  carefully  from  each  ocher,  in  order  for  plant- 
ing out  in  the  following  manner.  Prepare  a piece  of  frefh 
ground  by  trenching  it  well.  Dig  up  the  feedling  plants  as  be- 
fore directed  ; and  plant  them  out  in  the  ground,  thus  prepared, 
in  fuch  a manner  that  there  (hall  be  16  inches  between  each 
plant.  As  they  advance  in  growth,  let  them  receive  one  or  two 
earthings  up,  in  order  to  lengthen  the  main  root,  and  encourage 
the  (hoots  under  ground.  By  this  management,  the  potatoes 
will,  in  the  courfe  of  one  feafon,  arrive  at  the  fize  of  hen’s 
eggs,  and  the  haulm  will  be  as  vigorous  as  if  fets  had  been 
planted.  But  what  proves  the  luxuriancy  in  the.  moll  convin- 
cing manner,  is,  that  flowers  and  apples  are  produced. 

“ In  Lancaftiire,  where  the  gardeners  raife  potatoes  from 
feed,  they  are  always  two,  and  fometimes  three  years  in  bring- 
ing them  to  full  fize.  By  the  above  method  of  tranfplanting, 
with  wide  diftances,  many  of  the  potatoes  nearly  attain  their 
full  fize  in  one  feafon.  It  is  obfervable,  that  thefe  feedlings 
produce  potatoes  of  all  the  different  kinds;  and  fometimes  new 
forts  are  procured.  We  do  not  find  any  difference  whether 
the  apple  comes  from  one  kind  or  another.  It  is  not  fo  when 
we  ufe  the  fet,  which  invariably  produces  the  fame  kind.  Po- 
tatoes, when  propagated  from  fets;  after  a number  of  years, 
arc  found  to  decreafe  in  bearing;  for  which  reafon  they  mould 
be  brought  back  every  14  years  to  their  original.  From  a 
want  of  attention  to  this  circumllance,  I have  known  potatoes 
fo  run  out,  that  they  hardly  returned  treble  feed.  The  finner 


* Inftances  of  the  amazing  increafe  of  potatoes  are  very  numerous,  and  arc  almoft  every  year  detailed  in  the  public  papers. 
In  the  Gentleman’s  Magazine  for  1757,  p.480,  we  are  told,  that  from  one  (lice  of  a potatoe,  fet  in  the  fpring  of  the  tame 
year  by  Mr.  Simon  M‘Hoy,  a farmer  at  Park  near  Tuam  in  Ireland,  there  proceeded  no  lels  than  84  dalles,  which  produced  965 
potatoes. 
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complains  that  his  land  is  tired  of  them  j but  the  true  caufe 
is  the  age  of  the  fets.  The  increafe  of  potatoes  railed  from 
feed  is  ailonifhing,  They  continue  in  vigour  for  about  14 
years;  after  which  the  produce  gradually  declines. 

“ As  the  culture  of  potatoes,  and  particularly  of  the  early  forts 
for  the  table,  has  of  late  become  an  objeflofvery  general  attention, 
I hope  the  following  account  ol  a new  method  of  obtaining  thefe 
(without  the  help  of  hot-beds)  will  be  acceptable  to  the  public. 

“ On  the  2d  of  January^  7 72,  I made  a hot-bed  for  the 
forward  fort  of  potatoes,  and  on  the  7th  put  in  the  fets,  placing 
a glals  and  frame  over  them,  and  taking  every  precaution  to  de- 
fend them  from  the  frolt.  Of  thefe  fmall  potatoes,  or  lets, 
there  remained  about  40  in  a balket,  which  was  accidentally 
hung  up  in  a warm  kitchen,  and  there  remained  unnoticed  till 
about  the  25th  of  April.  I then  by  accident  obferved  the 
balket,  and  perceiving  fomething  green  on  the  edge  of  it,  took 
it  down,  and,  to  my  great  furprife,  found  that  the  potatoes  had 
fprouted  half  a yard  in  length,  and  that  there  were  a great  num- 
ber of  very  fmall  potatoes  formed  on  the  fibrous  roots  which  had 
grown  out.  J took  them  into  my  garden,  and  planted  them 
in  a rich  Tandy  foil,  without  any  manure.  The  roots  I put 
into  the  ground  three  inches  deep,  and  laid  down  the  Hems  that 
had  fprouted,  horizontally,  and  covered  them  with  two  inches  of 
foil,  but  left  the  tops  uncovered.  Without,  further  attention 
they  grew  furprifingly. 

“ On  the  26th  of  May  I took  up  the  roots  planted  in  the 
hot-bed  on  the  7th  of  January.  They  by  no  means  anfwered 
my  expectations,  or  paid  for  the  trouble  of  their  culture  : but, 
at  the  fame  time,  I was  atlonifhed  to  find  the  others  which 
were  put  into  the  ground  fo  late,  to  have  produced  larger  po- 
tatoes than  the  roots  in  the  hot-bed.  I took  up  all  the  roots, 
and  picked  off  the  large  potatoes  from  them,  which  amounted 
to  from  4 to  12  on  each  root,  and  then  fet  the  roots  again  in  the 
lame  ground.  This,  indeed,  I have  fuccefsfully  prarilifed  for 
many  years,  fometimes  even  twice,  and  have  had  a third  good 
crop  at  Michaelmas.  When  this  method  is  tried,  the  roots 
mull  be  watered  on  the  evenings  of  hot  days. 

“ In  January  1773,  in  order  to  make  a fecond  trial  of  this 
experiment  with  a large  quantity,  I placed  a great  many  po- 
tatoes of  the  early  forts  on  a thick  layer  of  gravelly  foil,  clofe 
to  each  other,  over  an  oven,  Hated  over,  but  open  to  the  fouih- 
weft,  and  covered  them  two  inches  deep  with  the  fame  earth. 
At  the  end  of  April  I took  them  up,  and  found  the  ftems  about 
a foot  long  or  more.  For  fear  of  injuring  the  fine  and  delicate 
fibres  of  the  roots,  I took  great  care  in  taking  them  up,  and 
planting  them  in  the  foil.  This  I now  manured,  but  in  all 
other  rclperils  treated  them  in  the  manner  above  deferibed,  many 
of  the  fibrous  roots  having  then  potatoes  formed  upon  them 
nearly  as  large  as  walnuts.  For  a week,  the  plants  came  on 
furprifingly,  when,  by  one  (harp  night’s  uncommon  froft,  they 
were  nearly  deftroyed.  However,  notwithftanding  this,  ffrefh 
ftems  grew  up  in  a few  days,  and  I actually  gathered  from  them, 
on  the  3d  of  June  following,  finer  potatoes  than  were  fold  at 
that  time  at  Manchefler  from  1 s.  to  is6d.  per  pound,  being 
the  produce  of  hot-beds.  After  taking  off  the  larger  potatoes, 
I again  planted  the  roots  for  a fecond  crop,  and  in  September 
obtained  a very  large  produce.  I weighed  the  increafe  of  many 
feparate  roots,  which  amounted  from  four  pound  eight  ounces 
to  14  pound  1 2 ounces,  the  potatoes  being  the  largeft  of  the 
forward  kinds  I ever  faw. 

“ Make  a compofl  of  earth,  fand,  and  coal  afhes.  With  this 
mixture  fill  a tub  about  16  inches  deep.  Plant  this  artificial 
loil  with  fome  fets  of  the  early  round  potatoe,  and  place  the 
tub  in  a liable  oppofite  to  a window,  taking  care  to  water  the 
earth  now  and  then.  In  all  feafons  the  fets  will  fprout,  and  give 
a tolerable  increafe  of  potatoes.  Lafl  November  Implanted  fome 
fets  in  the  above  manner  5 and  in  February  following  I took  up 


a confiderable  number  of  young  potatoes,  ciean-fkinned  and 
well  flavoured. 

On  the  18th  of  May  1^72,  finding  fome  beds  I had  fowu 
very  early  with  onions  to  be  a miffing  crop,  l was  induced  to 
make  the  following  experiment.  The  year  before,  t had  fet 
fome  potatoes  in  another  part  of  my  garden  in  the  common 
way  ; and  as  it  is  impoffible  but  fome  will  remain  in  the  ground 
all  winter,  fo  I found  a number  of  fprouts  about  three  inches 
high,  which  I nipped  off  clofe  to  the  ground,  and  tranfplanted 
them  into  the  onion-beds,  without  any  further  preparation, 
about  a fopt  and  a half  afunder,  in  the  fame  manner  that  cab- 
bages and  cauliflowers  are  planted.  As  the  fealon  became  im- 
mediately very  dry,  I was  obliged  to  give  my  plants  a little 
water  for  four  or  five  fuccellive  nights  ; after  which  they  began 
to  Hourifh,  and  had  the  appearance  of  a promifing  crop  during 
all  the  fummer,  At  the  ufual  time,  in  October,  I ordered  them 
to  be  taken  up  ; and  for  fize,  quantity,  and  quality,  they  ex- 
ceeded all  i ever  had  in  the  common  way.  PI ad  the  ground 
been  tiefh,  properly  manured  and  prepared,  and  the  plants  put 
down  at  a proper  diltance  from  each  other,  1 am  of  opinion  that 
the  fuccels  would  have  been  Hill  greater. 

c<  From  an  accurate  experiment  made  lafl  year,  I dare  ven- 
ture to  recommend  baked  potatoes  as  an  excellent  food  for 
bogs.  *1  he  pork  produced  by  this  food  was  equal  to  that  from 
barley  and  beans  : but  at  prelent  1 cannot  exactly  afceitain  the 
comparative  experiment  with  regard  toexpenfe;  however,  I am 
of  opinion,  that  malted  potatoes,  confidering  the  improvement 
of  the  hogs,  is  as  cheap  a food,  if  not  cheaper,  than  can  be  given' 
them.  1 roafled  my  potatoes  upon  a kiln  fimilar  to  what  Ls 
tded  by  oatmeal  ihellers  for  drying  their  oats.  The  difference 
in  expen fe  between  boiling  and  roalting  the  potatoes  is  prodi- 
gious, both  with  regard  to  the  labour  and  fuel.  A kiln  that 
will  cofl  3 1.  will  road  potatoes  fuflicient  fori  the  maintenance 
of  more  than  20  hogs  ; and  one  man  will  bellow  all  the  necef- 
fary  attendance  upon  them,  and  do  other  work  befides.  The 
arilion  of  the  fire,  by  diifipating  the  crude  juices  that  are  con- 
tained in  raw  potatoes,  reduces  them  into  a (late  highly  whole- 
fome  and  nutritious.  Boiling  does  thus  in  part,  but  not  fo  ef- 
fectually. A potatoe  roalled  in  the  manner  above  delcribed, 
partakes  much  of  the  nature  of  a chefnut,  and  perhaps  is  not 
greatly  inferior  to  it.” 

To  thefe  experiments  we  fhall  add  fome  important  obferva- 
tions  of  Dr.  Anderfon  of  Cotefield  near  Leith,  who  has  paid 
a very  particular  attention  to  this  as  well  as  other  branches  of 
agriculture.  Our  readers  will  find  the  Doctor's  remarks  and 
experiments  at  large  in  the  Bath  Papers,  volume  fourth, 
lie  firft  confiders  the  nature  of  the  feeds  mod  proper  to  be 
planted  ; and  from  his  experiments  he  thinks  it  appears  th  it 
the  produce  is  not  materially  alfe6led  by  planting  for  ded', 
either  whole  potatoes  or  cuttings,  or  large  or  iinall  pota- 
toes as  fuch ; for  it  is  only  incidentally  that  thefe  things  can 
a fie  £1  the  crop.  In  the  fifth  volume  of  the  Bath  Papers,  Mr. 
Wimpey  relates  an  experiment,  by  which  it  would  appear  that 
there  is  an  advantage  in  planting  cut  potatoes.  His  conclufion 
is  as  follows  : “ The  meafure  of  all  the  ground  planted,  fays  he, 
was  323  poles;  the  tvhtfle  produce  378  bufhels.  The  mea- 
fure of  the  ground  planted  with  cut  potatoes  was  26 <;  poles; 
the  produce  3 12  bufhels.  The  ground  planted  with  whole  or 
uncut  fets  was  60  poles,  arid  the  produce  of  the  fame  0 6 bufliels. 
Now,  if  48  budiels,  the  whole  quantity  of  fets  ufed,  produced 
378  budiels,  then  34  bufhels,  the  quantity  cut,  fhould  produce 
267  bufhels  ; but  they  produced  312,  which  is  45  budiels  more 
than  the  proportion.  Again,  if  48  bufhels  produced  378 
bufhels,  then  14  bufhels  fhould  have  produced  j 10  bufhels;  but 
14  bufhels  of  uncut  produced  only  66  bufhels,  which  is  44 
bufliels  lefs  than  the  proportion.  A preference  of  40  per  cent,  in 
favour  of  cut  potatoes,  in  companion  with  whole  fets.”  Mt. 
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Wimpey  corroborates  the  fabt  in  the  fixth  volume  of  the 
fame  work,  and  informs  us,  moreover,  that  he  ufed  to  fupply 
many  of  his  neighbours  with  potatoes  for  planting  ; fomc  of 
whom  defired  to  have  them  all  final  1,  as  they  had  found  them 
equally  productive  with  the  larger,  and  faved  much  trouble  in 
cutting.  “ Others  (continues  he)  preferred  the  largeft,  who 
carried  their  economy  much  further  : they,  it  feems,  ufed  to  pare 
them,  eat  the  Hethy  part,  and  plant  the  rinds  only.  Upon  in- 
quiry, I found  it  was  not  an  unufual  practice  among  the  cot- 
tagers ; and  I have  been  credibly  informed  they  get  as  large 
crops  and  as  good  potatoes  in  that  method  of  planting  as  in  any 
other  whatever.  If  this  be  a fa£t,  it  feems  to  appear  that 
the  flefhy  part  of  the  bulb  is  of  no  ufe  in  fupplying  nou- 
rifhment  to  the  young  fruit  after  the  fibrous  roots  have  put 
forth  and  laid  hold  of  the  ground.  Perhaps  an  experiment  of 
this  fort  may  be  thought  worth  making.”  The  weight  of  the 
crop,  however,  Dr.  Anderlon  afierts  (and  Mr.  Wimpey  agrees 
with  him,  lee  Bath  Papers,  vol.  v.  p.  34.),  is  always  in  fome 
meafure  influenced  by  the  weight  of  the  feeds  planted  : but  the 
weight  of  produce  is  not  augmented  in  the  fame  proportion  with 
the  weight  of  the  feed  planted  ; the  fmalleft  feed  yielding  the 
greateft:  returns  in  proportion  to  the  feed,  but  the  fmalleft  in 
proportion  to  the  extent  of  the  ground.  It  is  in  no  cafe  profit- 
able, however,  the  Doftor  thinks,  to  plant  fmall  potatoes*,  or 
l'mall  cuttings,  unlefs  where  it  is  meant  to  increafe  as  faft  as 
potlible  a favorite  kind  ; in  which  cafe  it  may  be  fometimes 
eligible  to  plant  pieces  very  fmall,  as  in  that  way  the  kind  will 
be  moft  quickly  multiplied.  We  may  alfo  remark  here,  that 
luch  as  with  for  a large  increafe  fhould  never  plant  the  worft 
of  the  crop  ; it  is,  we  know,  extremely  common,  and  may  in- 
deed be  an  immediate  faving  ; but  it  is  unqueftionably  a 
lofs  upon  the  whole  ; and  perhaps  it  is  one  caufie  of  the  curl  dif- 
eafe,  which  is  the  fure  indication  of  a poor  dwindling  crop,  and 
of  which  we  fliall  fpeak  more  at  large  immediately. 

Our  author  further  remarks,  that  there  ieems  to  be  no  reafon 
to  fiifpecf  that  eyes  taken  from  any  particular  part  of  the  bulb 
are  poflefled  of  a d.egree  of  prolificacy  greater  than  thofe  taken 
from  any  other  part  of  it,  independent  of  the  fize  of  the  flefhy 
part  that  adheres  to  the  eye.  It  is  however  highly  probable 
that  a difference  in  the  crop,  either  with  refpedd  to  the  num- 
ber and  fize,  or  general  weight  of  the  whole,  would  refult  from 
planting  large  cuttings  of  equal  weight,  taken  from  the  big  end 
of  large  potatoes,  or  from  the  point,  as  many  eyes  would  be  in 
the  laft  in  companion  of  the  firft.  This  is  therefore  one  of  ihe 
many  preparatory  experiments  that  require  to  be  made.  It  is 
potlible  too  that  even  the  apples  may  be  an  objedl  of  value,  and 
may  indicate  a thriving  crop  or  otherwife  ; but  of  this  there  is 
no  certainty,  as  no  fpecific  experiments  have  yet  been  made  on 
this  fubjedt. 

W ith  refpedl  to  the  effedfs  of  cutting  the  ftems  of  potatoes 
while  growing,  the  Dodtor  feems  to  be  doubtful.  The  ftems  of 
potatoes,  if  cut  while  growing,  and  ufed  green,  are  found  to  be  a 
wholefome  food  for  cattle  and  horles.  But  though  fome  farmers 
maintain  that  the  produce  in  potatoes  is  not  lelfened  by  having 
the  ftems  cut  off  while  they  are  in  a ftate  of  vigorous  vegetation  ; 
others  as  pofitively  infift  that  the  crop  is  eflentially  injured  by  that 
operation.  It  is  proper  that  this  point  fhould  be  alcertained. 
Probably  the  crop  is  hurt  if  the  ftems  are  cut  over  before  they 
have  attained  a certain  point  of  maturity,  though  it  is  potlible  they 
_ may  be  afterwards  cut  without  doing  any  eflential  injury  to  it. 


We  have  already  mentioned  that  an  experiment  was  made  a 
good  while  ago  in  Sweden,  to  extradl  ardent  fpirits  from  pota- 
toes. Other  experiments  have  been  made  in  this  country  of  a 
later  date,  but  with  little  effedt.  This,  however,  appears  to  have 
proceeded  either  from  ignorance  or  a want  of  proper  attention 
to  the  fermentation  and  after  diftillation  ; as  appears  from  Dr. 
Anderfon's  experiment,  which  fucceeded  extremely  well  by  at- 
tending to  thefe  precedes.  What  he  made  he  afterts  to  have 
been  the  fineft  and  moft  agreeable  vinous  fpirit  he  ever  faw,  re- 
fembling  in  tafte  very  fine  brandy,  but  more  mild,  and  having 
a certain  coolnefs  ori  the  ftomach  peculiar  to  itfdf. 

Much  may  be  done  in  bringing  potatoes  to  perfection  by  at- 
tending to  their  feveral  varieties.  For  this  purpofe  fome  par- 
ticular potatoe  muft  be  fixed  upon  as  a tlandard  ; and  when 
this  is  done,  the  inquiry  muft  be  carried  on  by  attending  firjl, 
to  their  appearances  below  ground,  as,  1.  the  general  form  and 
fize  of  the  bulbs  ; 2.  their  colour  ; 3.  the  fmoothnels  or  rough  - 
nefs  of  the  (kin  ; 4.  the  confidence,  that  is,  the  mealinefs  or 
vifeocity  and  tafte  of  the  bulb  ; 5.  the  colour,  fength,  thicknefs, 
&c.  of  the  umbilical  cord  ; 6 their  tendency  to  go  deep,  or  to 
rife  near  the  lurface  ; to  ramble  wide,  or  to  adhere  dole  to  the 
ftem  ; 7.  the  time  when  the  bulbs  knot  and  let 5 marking,  not 
by  the  kalendar  only,  but  alfo  compared  with  the  advance  of  the 
plant  above  ground  ; 8.  the  time  when  they  attain  perfeCt  ma- 
turity with  refpebt  to  fize,  and  alfo  that  period  of  their  growth 
at  which  they  lofe  the  herbaceous,  and  attain  the  farinaceous, 
tafte  5 9.  their  general  prolificacy.;  10.  how  long  they  may  be 
kept,  at  what  feafon  they  are  in  greateft  perfection  for  eating, 
&c.  We  muft  next  attend  to  the  particulars  obfervable  above- 
ground ; as,  1.  the  general  height,  colour,  and  form  of  the  ftem; 

2.  ihtir  tendency  to  pufh  out  many  or  few  ftems  from  a root ; 

3.  whether  they  carry  bloft'om  or  not  ; 4.  the  form,  dimenfions, 
and  colour  of  the  leaves  ; 5.  the  form,  colour,  and  general  habi- 
tude of  the  bloft'om  where  there  i.s  any  ; 6.  the  time  at  which 
the  bloft'om  appears  ; 7.  the  tendency  they  have  to  produce  few 
or  many  apples;  8.  the  tendency  they  have  to  produce  thole 
excrefcences  on  the  ftalks  that  refemble  potatoes  below  ground, 
which  may  be  called  air  potatoes;  9.  the  comparative  hardnefs 
or  tendernefs  of  the  leaves,  in  refpeCt  of  froft  or  other  variations 
of  weather  that  affeCt  them.  And  lajily,  we  muft  attend  to  the 
particulars  that  concern  the  whole  plant;  as,  t.  the  foil  which, 
feems  beft  to  fuit  each  kind  ; 2.  the  mode  of  culture  that  belt 
agrees  with  them  ; 3.  the  accidents  which  are  moft  liable  to 
affcCt  them  ; and  in  general  every  particular  that  could  indicate 
any  difference  between  one  kind  and  another. 

Our  author  next  confiders  the  circumftances  of  railing  feedling 
potatoes.  His  mode  of  raiftng  them  was  fimilar  to  that  recom- 
mended in  the  Gcorgical  EJJays  quoted  above but. he  differs  with 
refpeCt  to  the  utility  or  fuccefs  of  that  mode.  It  has  been  al- 
leged, he  fays,  that  potatoes,  which  have  been  long  propagated 
by  means  of  bulbs,  lofe  in  time  their  generative  quality,  lb  as  to 
become  much  lets  prolific  than  at  firft  ; and.it  is  allerted  that 
thofe  bulbs  which  have  been  lately  obtained  from  feeds  are 
much  more  prolific,  and  conlequently  much  more  profitable 
for  being  employed  as  plants  than  others  : but  this  opinion  ap- 
pears to  have  been  adopted  without  fufticicnt  examination  : for 
there  appears  not  the  fmalleft  indication  of  fuperior  prolificacy 
in  thofe  railed  from  feeds,  but  lather  the  reverie.  That  potatoes 
do  not  degenerate  in  point  of  prolificacy  in  confequence  of  be- 
ing long  propagated  in  the  ufual  way,  teems  to  be  confirmed  by 


* In  oppofition  to  this,  it  is  the  opinion  of  even  practical  inen,  that  the  fmall  potatoes  are  to  be  preferred.  “ I have  been 
informed  (fays  Mr.  Hollins)  by  a native  of  America,  that  what  we  call  the  long  red  American  potatoe,  grows  in  that  rich  and 
newly  cleared  foil  to  a very  large  fize;  but  that  the  potatoes  proceeding  from  the  roots  were  never  ufed  as  feed  ; for  there  Iprung 
from  the  ftalk,  very  rear  the  lurtace  of  the  ground,  lmall  potatoes  as  they  called  them  ; but  he  laid,  they  were  about  the  lize.ot. 
thofe  railed  in  England,  and  thofe  were  always  planted.  1 hope  the  Society  will  forgive  my  mentioning  this,  as  it  confirms  what 
I have  already  faid,  “ that  fmall  potatoes  are  belt  for  feed.”  London  Society  of  Arts,  vol.  xi.  p.  82. 
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tlie  general  experience  of  all  Europe.  It  is  now  about  a hun-  pofcd  to  froft.  A potatoe  can  never  indeed  be  benefited  by  frcfi  • 
dred  years  lince  the  potatoe  was  pretty  generally  cultivated  in  but  it  is  not  at  all  probable  that  the  being  touched  by  it  occasions 
Ireland,  and  it  has  been  very  univerfally  cultivated  in  Britain  the  curl.  The  taking  up  potatoes  before  they  arrive  at  ma- 
for  50  years  pall ; and  all  that  have  been  reared  in  it  fince  their  turity  has  been  thought  to  occafion  the  difeafe  • but  in  place-' 
lull  introduction  two  hundred  years  ago,  a very  few  of  late  only  where  they  mud  be  taken  up  fo,  the  difeafe  is  fcarcely  known* 
excepted,  have  been  propagated  from  bulbs  only  ; fo  that  if  It  has  alfo  been  thought  that  potatoes  obtained  from  feed  arc* 
they  had  declined  in  point  of  prolificacy,  the  degeneracy  fhould  in  entirely  free  from  it.  But  Dr.  Anderfon  gives  a proof  of  th- 
/this  time  have  been  very  apparent.  Nothing  of  that  kind  how-  contrary  ; for  one  half  of  the  plants  of  a large  field  planted 
ever  was  ever  remarked,  nor  any  infinuation  of  that  fort  thrown  from  potatoes  the  third  year  from  the  feed  were  curled  • while 
out,  till  the  difeovery  of  rearing  potatoes  from  feed  was  made,  another  field  adjoining  raifed  from  potatoes  that  never  were 
when  it  was  for  the  firft  time  heard  of.  There  are  many  per-  that  he  knows,  produced  from  feed  in  this  country,  had  fcarcely 
fons  now  living  who  have  been  in  the  conftant  practice  of  rear-  one  curled  plant  in  the  whole.  The  difeafe  has  been  fuppofi-d 
ing  potatoes  for  30  01-40  years  ; and  notwithftanding  the  gene-  by  others  to  arife  from  the  foil  or  feafon.  But  that  this  is  n-  t 
ral  tendency  that  mankind  have  to  difpraife  the  prefentwhen  com-  the  cafe,  appears  from  the  circuniftance  of  a fingle  field  which 
pared  to  pall  times,  yet  none  of  them  have  given  the  lmalleft  Dr.  Anderfon  planted  with  potatoes  of  the  very  fame  fort,  but 
bint  of  degeneracy  in  this  refpeft.  And  perhaps  it  will  be  obtained  from  different  perfons.  The  ridges  were  intermixed 
found  that  this  is  merely  a groundlefs  notion,  that  has  origi-  and  the  one  was  very  much  curled,  and  the  other  perfe&ly  free* 
nated  from  the  partial  fondnefs  of  thofe  who  firft  propagated  this  The  difeafe,  therefore,  appears  to  arife  from  infe&ed  feed  it  is 
plant  from  feed,  in  favour  of  their  new  difeovery.  It  has  been  however  poffible  that  it  may  be  communicated  by  juxtapofition ; 
further  laid,  that  by  railing  potatoes  from  feed,  many  new  and  and  if  fo,  the  difeafe  might  be  in  a great  meafure  if  not  entirely 
valuable  kinds  may  be  obtained  ; and  it  is  alfo  aflerted  in  the  avoided,  by  pulling  out  thofe  that  (bowed  the  leaft  lymptom  of 
Georgical  EJfays.  Indeed  an  opinion  of  obtaining  new  varieties  it,  on  their  firft  appearing  above  ground. 

of  plants  by  propagating  them  from  feed  univerfally  prevails  In  the  TranfaCtions  of  the  London  Society  for  Encouragement 
among  naturalifts.  But  Dr.  Anderfon,  in  his  firft  paper,  of  Arts,  &c.  we  find  a good  deal*about  the  curl  difeafe.  ^Many 
doubts  whether  this  be  faft,  and  whether,  when  any  of  thefe  of  the  writers  agree  in  opinion  with  Dr.  Anderfon  in  many  re- 
occur, they  have  not  been  the  effeff  of  accidental  pofition  or  fpeCls  ; and  particularly,  that  though  the  difeafe  may  be  pre- 
other  caufes.  We  may  certainly  (fays  he)  aflert  on  the  whole,  vented,  we  do  not  yet  know  enough  of  its  nature  to  be  able  to 
that  if  the  praftice  of  rearing  potatoes  from  feeds  fhall  ever  be  cure  it.  See  their  vol.viii.p.  18,  &c.  ix.  p.  52,  &c.  and  x.p.  73. 
produftive  of  any  advantages  to  fociety,  they  have  not  yet  been  In  this  laft  volume  we  are  told  that  the  principal  caufes  of  the 
difeovered.  Since  he  wrote  that  treatife,  which  appears  ifi  the  curl  are  three  : 1.  From  their  being  forced  by  cultivation  to 

Bath  Papers,  vol.  iv.  (and  of  which  we  are  now  giving  a fliort  overgrow  their  power  for  vegetation  ; 2.  From  their  vegetative 
account),  however,  he  has  had  occafion  to  alter  his  opinion,  power  being  dried  up  in  ebb  foil  by  the  fcorching  heat  of  the 
which  he  does  with  great  candour  in  vol.  v.  The  experiment  fun  ; and,  3.  From  their  being  expofed  too  long  after  they  are 
which  induced  him  to  alter  his  opinion,  and  which  appears  to  cut  in  fets  before  they  are  planted. 

be  decifive,  was  made  with  the  feed  of  a potatoe  procured  from  It  is  generally  and  very  naturally  believed,  that  a dry  foil 
Ireland  of  a very  peculiar  kind.  Its  colour  was  a dirty  dark  or  a dry  feafon  neceflarily  produces  the  drielt  potatoes.  But 
purple,  its  fhape  a round  irregular  bulb,  and  its  ftenr  tall  and  there  is  good  reafon  to  doubt  the  truth  of  the  opinion.  The 
upright.  The  feeds  procured  from  this  potatoe  were  fown  by  year  177 3 was  the  drieft  and  warmeft  feafon  that  has  been  known 
themfelves,  and  the  feedlings  when  of  a proper  fize  were  tranf-  in  Scotland  within  the  memory  of  man,  yet  the  potatoes  of  that 
planted.  From  the  appearance  of  the  flems  he  foon  difeovered  year’s  crop  were  watery  alrnoft  to  a proverb:  on  the  other 
that  they  were  not  all  of  one  fort,  and  on  taking  them  up  the  hand,  the  potatoes  of  crop  1777,  although  it  was  a remarkably 
variety  was  alrnoft  infinite  ; and  fuch  as  could  not  be  accounted  rainy  feafon,  were  as  dry  and  meally  at  leaft  as  is  common,  and 
for  on  the  principles  of  a mongrel  adulteration.  The  diverfities  much  more  fo  than  in  the  year  1777.  It  deferves  alfo  to  be 
refpe&ed  colour,  fhape,  See.  fomeof  which  he  enumerates.  See  remarked,  that  the  crop  of  17-5  was  alrnoft  double  in  quan- 
Batb  Papers,  vol.  v.  p.  127. ; fee  alfo  p.  35.  where  Mr.  Wim-  tity  to  that  of  1777.  Hence  a dry  feafon  would  feem  to  aug- 
pey  controverts  the  Doctor’s  former  opinion.  ment  the  produce,  though  it  does  not  for  certain  in  all  cafes 

RefpeCIing  the  caufes  and  prevention  of  the  curled  difeaje  in  improve  the  quality,  of  this  crop  : nor  does  a dry  foil  neceffa- 
potatoes  there  has  been  a variety  of  opinions,  which  we  have  de-  rily  infure  meally  potatoes  ; for  our  author  fays  he  has  often 
tailed  under  the  article  Husbandry.  Dr.  Anderfon  confefles  feen  potatoes  of  the  fame  kind,  and  of  the  fame  year’s  produce, 
that  he  can  fay  but  little  pofit'.ve  as  to  the  caufe  of  this  diforder,  reared  in  two  different  places  ; the  one  of  them  in  a naturally 
but  he  thinks  a good  deal  may  be  faid  on  the  negative  fide  of  the  damp  foil,  which  turned  out  to  be  much  freer  and  more  meally 
queftion.  It  was  little  known  till  lately  *,  and  in  the  northern  than  the  others  which  were  reared  on  a drier  and  (harper  foil, 
parts  of  this  iftand  it  was  ablolutely  unknown  but  a very  few  He  confeffes,  that  he  has  alfo  often  feen  it  turn  out  in  fail, 
years  ago;  and  even  now  in  the  more  remote  corners  it  is  ftill  that  potatoes  raifed  in  thofe  diftriifts  where  the  foil  is  hot  and 
lefs  frequent  than  in  the  more  fouthern  and  more  commercial  fandy,  are'ufually  more  free  and  tender  than  thofe  raifed  in 
diftri&s  of  the  ifland.  It  has  been  fuppofed  that  nature,  fated  countries  where  the  foil  is  cold  and  damp.  Our  author  tries 
as  it  were  by  having  long  produced  this  plant  in  a climate  not  to  account,  for  thefe  contradictory  phenomena  hy  conjecturing 
deemed  congenial  to  it,  had  become  fo  far  exhaufted  as  to  occa-  the  probable  caufe  of  the  waterynels  or  drynefs  of  a crop.  He 
fion  this  difeafe.  But  in  this  cafe,  the  more  northern  parts,  afks.  Whether  in  this  refpeCt  the  crop  is  anywife  affeCted  by 
where  the  climate  is  moft  unfavourable,  fhould  have  been  fooneft  the  degree  of  ripenefs  that  the  plants  employed  for  feed  may 
affefted.  It  has  been  alfo  thought  that  potatoes,  whofc  bulbs  have  attained  in  the  preceding  feafon  ? That  this  is  the  cafe  he 
are  froft-bitten  before  they  are  houfed,  occafion  this  difeafe  in  thinks  highly  probable.  Potatoes  which,  on  account  of  the 
the  plants  they  produce.  But  the  fa<ft  is,  that  they  are  leaft  richnefs  or  other  peculiarity  of  the  foil,  continue  in  a (late  of 
liable  to  the  difeafe  in  thofe  diflriCls  where  they  are  moft  ex-  vegetation  highly  luxuriant  till  they  are  nipped  by  froft,  or 

* In  the  eighth  volume  of  the  TranfaCVions  of  the  London  Society  for  Encouragement  of  Arts  &c.  p.  43.  we  are  told  that  the 
curl  firft  appeared  in  17C4,  in  the  very  diftriCl  in  Lancafhire  where  they  were  firft  cultivated. 
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checked  in  their  growth  by  other  inclemencies  of  the  feafon,. 
have  much  Ids  chance  of  being  dry  and  meally  than  others  of 
the  fame  fort  which  have  attained  their  full  growth  before  the 
coldnefs  or  inclemency  of  the  weather  checked  them.  But  our 
author’s  queftion  does  not  relate  to  this,  but  to  the  effefl  thefc 
unripe  potatoes,  ufed  as  feed,  would  have  on  the  fucceeding 
crop;  a circumftance  which  experience  alone  can  determine. 
“ But  even  if  it  ihould  be  found  (continues  our  author)  that 
the  maturity  of  the  feeds  affe&ed  the  quality -of  the  potatoes, 
it  would  not  follow  invariably  that  the  feeds  produced  on  caily 
dry  foils  would  be  better  than  thofe  from  later  foi's  ; becaufe  it 
might  fometimes  happen  from  local  pofition,  and  other  acci- 
dental circumftances,  that  the  growth  of  the  potatoes  in  the  dry 
early  foil  might  be  checked  by  frolls  many  weeks  before  thofe 
on  the  other  foil  were  affe&ed,  in  confequence  of  which  the 
plants  in  the  cold  foil  might  attain  to  more  perfect  maturity 
than  thofe  on  the  drier  one.  I mention  this  peculiarity  merely 
to  (how  how  cautious  the  farmer  ought  to  be  in  adopting  gene- 
ral conclufions  without  carefully  attending  to  all  the  collateral 
chcumftances  that  may  affefl  his  experiment.  I (hall  only 
further  add  on  this  head,  that  1 had  occafion  to  know  well  a 
dry  warm  fpot  of  ground  on  which  the  Hems  of  the  potatoes  of 
crop  1776  were  froll-bitten  at  leaft  fx  weeks  before  thofe  on 
another  fpot  at  fome  miles  dillance  from  it,  where  the  foil  was 
naturally  more  cold  and  damp,  were  in  the  finalleft  degree  af- 
fedded  by  it.  It  likewife  fo  happened,  that  the  potatoes  raifed 
on  the  firfl-mentioned  fpot  in  the  year  1777  (their  own  froll- 
bitten  * feed  was  employed)  had  fuch  a peculiar  acrid  and 
bitterifli  talle  as  to  be  hardly  at  all  eatable,  while  thofe  in  the 
colder  place  of  that  crop  had  nothing  of  that  unufual  talle. 
Whether  this  dfverfity  was  occafioned  by  the  circumllance 
here  alluded  to,  I do  not  take  it  on  me  to  fay.  In  matters  of 
fuch  nice  difquifition  as  the  prefent,  many  fafls  obtained  by 
very  accurate  obfervation  are  necelTary  before  any  conclufion 
can  be  relied  on.” 

Potatoes,  when  planted  in  water,  (hoot  out  a great  number 
of  line  white  roots  like  threads  into  the  water;  but  on  none  of 
them  is  there  to  be  found  the  lead  appearance  of  a bulb;  while 
on  the  other  hand  the  potatoes  in  that  cafe  always  grow  on  the 
top.  Potatoes  are  found  to  be  extremely  ufeful  in  bringing 
exhaufted  land  into  heart  again.  See  Husbandry.  The 
bilhop  of  Killaloe  in  Ireland  diredls  the  ufe  of  them  for  this 
purpofe  in  a letter  in  the  Bath  Papers,  vol.  4.  p.  232,  and  con- 
firms its  utility  in  this  refpedt  by  experiments  of  his  own.  In 
the  10th  vol.  of  the  Tranfadions  of  the  London  Society  for 
Encouragement  of  Arts,  &c.  p.  34,  there  is  alio  a molt  decilive 
proof  of  this  utility. 

We  have  been  induced,  from  the  extenfive  utility  of  this 
root,  to  extend  our  obfervations  on  the  fubjedt  to  a greater 
length  than  we  (hould  otherwife  have  done.  Such  of  our  readers 
as  wi(h  for  further  information,  will  of  courfe  confult  the  books 
from  which  we  have  made  up  the  prefent  article,  as  well  as 
other  books  on  Agriculture  ; in  which  they  will  find  the  ob- 
fervations and  experiments  which  we  have  mentioned  at  much 
greater  length  than  we  could  pofiibly  give  them.  In  the  fixth 
volume  of  the  Bath  Society  Papers  there  is  an  excellent  paper 
on  the  culture  of  potatoes  and  feeding  hogs  with  them  during 
feven  years  by  John  Billingdey,  tfq.  of  which  our  limits  do  not 
permit  us  to  take  particular  notice.  There  arc  alfo  a variety  of 
other  papers  in  the  feveral  volumes  of  that  work,  as  well  as  in 
the  Tranfadlions  of  the  London  Society,  which  we  have  already 
feveral  times  mentioned ; which  will  deferve  the  particular  at- 
tention of  fuch  as  wi(h  well  to  the  poor,  or  have  a defire  Aill 
further  to  extend  the  utility  of  this  moll  valuable  root.  Cheap 


preparations  are  made,  by  means  of  potatoes,  for  the  poor:' 
we  (hall  finifh  the  prefent  article  with  a receipt  to  make  a po- 
ta'toe  herrico,  which  may  beequally  ufeful  to  thofe  whole  cir- 
cumilances  are  not  fuch  as  to  make  them.regardlefs  of  econo- 
my. We  take  it  from  the  Gentleman’s  iVlagav.ir.e,  and  give  it 
in  the  words  of  a perfon  who  had  tried  the  experiment. 

Scrape  the  (kin  clean  oti  four  pounds  of  good  raw  potatoes, 
then  walh  them  clean,  in  fair  water  : take  two  pounds  of  beef, 
one  of  mutton,  and  one  of  perk ; or  as  you  like  bell,  four  pounds 
of  any  of  thefe  meats  ; cut  them  into  pieces  of  three  or  four 
ounces  each,  feafon  them  very  well with  pepper  and  fait,  and  a 
good  onion  chopped,  very  fmall:  have  ready  a ft  rung wide- 
mouthed'  (lone  jar,  fuch  as  hares  are  ufually  jugged  in  ; (lice 
thin  a layer  of  the  potatoes  into  the  jar,  then  a layer  of  the  fea- 
foned  meat  over  them,  and  fo  alternately  layers  of  potatoes 
and  meat ; let  your  uppermoll  layer  he- potatoes,  fo  that  your 
jar  be  about  three  quarters  full,  but  put  no  water  into  your 
jar  ; then  clofe  or  (lop  the  mouth  of  it  with  a large  well-fitted 
piece  of  cork,  covering  the  lame  with  a firong.  piece  of  canvas,- 
and  tyeing  it  down  with  pack-thread,  fo  as  only  a little  of  the 
(learn  may  efcape  in  the  dewing  ; for  a little  fiiould  conilantly 
evaporate  from  the  fide  of  the  cork,  to  fave  the  jar  from  burlt- 
ing.  Then  place  your  jar  upright  in  a kettle  of  cold  water  on 
the  fire,  fo  as  the  mouth  of  the  jar  may  be  always  two  inches 
above  the  water  in  the  kettle  when  boiling.  The  herrico  in 
the  jar  will  begin  to  boil  fome  minutes  fooner  than  the  water 
in  the  kettle,  and  that  for  obvious  reafons.  In  about  an  hoar 
after  the  water  in  the  kettle  begins  to  boil,  your  herrico  will 
be  fully  dewed.  Then  take  out  and  open  the  jar,  pour-  out  the 
herrico  into  a deep  difh,  and  ferve  it  up* 

This  excellent,  wholefomc,  and  economical’  d/ifh  fupplres  an 
agreeable  dinner  twice  a week  to  a family  confiding  of  three 
grown  people,  and  three  children  under  fourteen  years  of  age, 
where  neither  health  nor  good  ftomachs  are  wanting,  thanks  to 
God  : and,  in  point  of  economy  we  muft  obferve,  that  here  is 
the  whole  article  of  butter  faved,  as  alfo  the  whole  article  of 
bread,  or  nearly  fo ; nor  does  there  require  fo  large  or  fo  con- 
tinued a fire,  nor  fo  much  time  or  trouble  as  is  necellary  for  the 
dreflitig  of  many  other  dilhes  that  by  no  means  deferve  the  pre- 
ference to  this  excellent  herrico. 

We  have  alfo  (by  way  of  change)  made  k with  powdered 
beef,  fometimes  with  powdered  pork,  fometimes  with  half  frefn 
beef  or  mutton  and  half  pickled  pork,  and  found  it  good  in 
all  thefe  ways,  particulaily  with  three  pounds  of  frcfii  beef  and 
one  of  pickled  pork.  We  have  left  off  fending  pies  and  flews 
to  the  bakers.  We  fometimes  (in  a large  kettle)  boil  a fmall 
piece  of  powdered  beef  along-fide  of  the  jar  by  continuing  the 
boiling  an  hour  and  a half  longer,  and  this  ferves  us  to  eat 
cold  the  next  day  with  hot  garden-duff  or  a pudding. 

Potato k- Bread.  See  Bread  of  Potatoes, 

Spani/h  Potatob.  See  Convolvulus. 

POTENT,  or  Potence,  in  heraldry,  the  term  fora  kind 
of  crofs,  vvhofe  ends  all  terminate  like  the  head  of  a crutch. 
It  is  otherwife  called  the  yferufdem  crofs,  and  is  1 eprefented  iu 
the  Plate  annexed  to  the  article  Heraldry. 

POTENT1A  (power),  that  whereby  a thing  is  capable 
either  of  adding  or  being  adled  upon. 

POTENTIAL,  in  the  fchools,  is  ufed  to  denote  and  dif- 
tinguifh  a kind  of  qualities,  which  arc  fitppofed  to  exiil  in  the 
body  in  potentia  only  ; by  which  they  are  capable  in  fome  mea- 
fure  of  sffedding  and  impveffing  on  us  the  ideas  of  fuch  quali- 
ties, though  not  a finally  inherent  in  thetnfelves  ; in  which  fenfe 
we  fay  potential  heat,  potential  cold,  & c. 

Potential  Cautery,  in  m dicine,  denotes  the  confirming,  or 

by 


* Obfcive,  the  term  frojl-bi.'len  is  here  applied  to  the  Hems  only,  and  not  to  the  bulbs.  The  Items  were  fo  much  hint 
the  froft  as  to  turn  black  and  decay,  but  the  bulbs  were  taken  up  before  the  froll  had  been  fufliciemly  intenfe  to  hurt  them. 
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reducing  to  an  efchar,  any  part  of  the  human  body  by  a cauftic 
or  metallic  lalt,  See.  inftead  of  a red-hot  iron,  which  lait  is 
called  the  iiii  1/  cautery. 

Potential,  in  grammar,  an  epithet  applied  to  one  of  the 
moods  of  verbs.  The  potential  is  the  fame  in  form  with  the 
fubjun&ive,  and  is,  according  to  Ruddiman,  implied  in  that 
mood,  for  which  reafon  that  grammarian  rejefts  it ; but  others 
will  have  it  to  differ  from  the  fubjun&ivein  this,  that  it  always 
implies  in  it  either  peffum,  i'o/o,  or  debco.  It  is  fometim.es  cal- 
led the  -f>: nnijivt' m . od,  becaufc  it  often  implies  a permiffion  or 
concifiion  to  do  a thing.  See  Grammar. 

POTENT  ILL  A,  silver-weed,  wild  tarfey,  or  cinquefoil  : 

A genus  of  the  pentagynia  order,  belonging  to  the  icoiandria 
clals  of  plants  j and  in  the  natural  method  ranking  under  the 
35th  order,  Snticofi \ The  calyx  is  decemfid  ; there  are  five 
petals  ; the  feeds  rouudiffi,  naked,  and  affixed  to  a (mall  dry 
receptacle.  The  fpecies  are,  I . The  fruticofa,  or  fhrubby  po- 
tentilla,  commonly  called  Jhrub-chiquefoil.  This  rifes  with  a 
ffiort  fimibby  item,  dividing  into  a branchy  full  head,  three  or 
foUr  feet  high;  clofely  garnifhed  with  pinnated  leaves  of  five 
oblong,  narrow,  acute-pointed,  folioles,  pale-green  above,  and 
whitifh  underneath  ; and  the  branches  terminated  by  clufters  of 
large,  (pleading,  yellow  flowers.  This  is  a beautiful  deciduous 
flowering  flirub,  worthy  a place  in  every  curious  collection.  It 
grows  wild  in  Yorkfhire  and  other  northern  parts  of  England, 
&c.  but  has  been  long  cultivated  in  gardens  as  an  ornamental 
flmib.  2.  The  Tiptons,  or  creeping  common  five-leaved  poten- 
tillp,  or  five-leaved  grafs,  hath  a thick  fihry  root,  flender  trail- 
ing repent  flalks,  digitated  five  lobed  petiolated  leaves,  and 
yellow  flowers  fingly.  3.  The  rupejlris , or  mountain  upright 
cinquefoil,  hath  upright  (talks,  tight  or  nine  inches  high;  pin- 
nated five  and  three-lobed  alternate  leaves,  having  oval  crenated 
lobes,  and  the  flalks  terminated  by  fmall  white  flowers.  4.  The 
recta,  or  ereft  feven  lobed  yellow  cinquefoil,  hath  ereft  Italics, 
feven-lobed  leaves;  having  three  lobes  lpear-fhaped  and  ferrated, 
green  and  hairy  on  both  fides,  and  the  (talks  terminated  by 
■corymbofe  clulters  of  yellow'  flowers.  5.  The  fragaroidcs,  or 
Itrawberry-like  trailing  potentilla,  hath  a fomewhat  tuberous 
root,  furmfhed  with  many  long  fibres,  long  trailing  (hoots, 
looting  at  the  joints  ; pinnated,  moftly  three-lobed  Peaves,  ha- 
ving oval  lobes,  with  the  extreme  lobe  the  largeft,  and  clulters 
of  (mail  white  flowers.  This  fpecies  bears  a great  refemblance 
to  the  fmall  flerile  llrawbert  y plants.  6.  The  argenlea,  lilvery 
upright  potentilla,  hath  upright  (talks,  branching  a foot  high; 
and  fivc-lobed  leaves,  having  thelobts  wedge-fhaped,  cut  on  the 
edges,  hoary  and  v\  h;te  underneath,  and  the  branches  terminated 
by  fmall  yellow  flowers. 

All  thefe  plants  flower  in  June  and  July;  the  flowers  are 
cornpofed  each  of  five  roundilh  petals,  arid  about  20  llamina. 
They  are  all  very  hardy,  and  may  be  employed  in  the  different 
compartments  of  the  pleafure  ground.  Their  propagation  is 
very  eafy.  The  (hrubby  potentilla  may  be  propagated  abund- 
antly by  fuckets,  layers,  and  cuttings  ; all  of  which  will  readily 
grow,  and  make  plants  in  one  year,  which  after  having  two  or 
three  year’s  growth  in  the  nurfery  will  be  fit  for  any  of  the 
(hrubbery  compartments.  All  the  herbaceous  kinds  may  be 
propagated  by  parting  the  roots  in  autumn  or  fpring,  or  by 
feed  in  any  of  thofe  feafons. 

FOTLRIUM,  garden  EUR  net  : A genus  of  the  poly- 
andria  order,  belonging  to  the  moncccia  clafs  of  plants  ; and  in 
the  natural  mithod  ranking  under  the  54th  order,  Mifcdlanece. 
Tire  male  calyx  is  tetraphyllous  ; the  corolla  quadripartite  ; 
and  there  are  from  30  to  40  itamina.  The  female  calyx 
is  tetraphyllous;  the  corolla  quadripartite;  there  are  two 
piflils.;  the  berry  is  formed  of  the  indurated  tube  of  the 
corolla.  The  fpecies  are,  1.  The  fungi,  if  or  bo,  or  common 
garden  burner,  hath  fibry  perennial  loots,  crowned  by  a large 
tuft  of  pinnated  leaves,  or  fix  or  feven  pair  of  Tawed  lobes, 
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terminated  by  an  odd  one;  upright  angular  (talk?,  dnidrng, 
and  branching  a foot  and  a half  high,  terminated  by  oblong 
fpikes  of  purplifh  red  flowers.  This  fpecies  grows  wild  in 
England,  in  chalky  foils  ; but  has  been  long  cultivated  as  a 
choice  falad-herb  for  winter  and  fpring  life,  it  being  of  a warm 
nature;  the  young  leaves  are  the  ufeful  parts.  It  is  perennial 
in  root,  and  retains  its  laclical  leaves  all  the  year,  but  the  flalks 
are  annual.  2.  The hybridum,.  hybrid  agrimonv-leaved  Mont- 
pelier burnet,  rifes  with  upright,  taper,  clofely  gathered,  flalks 
two  feet  high  ; pinnated  odoriferous  leaves  of  three  or  four  pair 
of  fawed  lobes,  terminated  by  an  odd  one  ; and  the  flalks  ter- 
minated by  long  footflalks  dividing  into  fmaller,  each  fupport- 
ing  a fmall  roundifh  fpike  of  flowers.  This  fpeejes  often  proves 
biennial;  but,  by  cutting  down  fome  of  the  (talks  before  they 
flowTer,  it  will  caufe  it  to  multiply  at  bottom,  and  becoma 
abiding.  3.  Polcrium  fpinofum,  (hrubby  fpinous  burnet  of  Crete, 
hath  a (hrubby  item  and  branches,  rifing  a yard  high,  armed 
with  fpincs;  fmall  pinnated  evergreen  leaves,  of  fix  or  feven 
pair  of  lobes,  terminated  by  an  odd  one,  and  the  branches  ter- 
minated by  fmall  heads  of  greenifli  flowers. 

All  thefe  fpecies  flower  in  June  and  July,  fuccceded  by  ripe 
feeds  in  Autumn.  They  are  all  naturally  perennial  ; but  the 
two  herbaceous  ones  -are  abiding  in  root  only;  the  other  in 
root,  (tern,  and  branches  : the  two  former  are  hardy,  and  the 
third  requires  (helter  in  winter.  The  firft -fort  merits  culture 
in  every  kitchen-garden  for  winter  and  fpring  falads.  Some 
plants,  both  of  the  full  and  feeond  forts,  may  be  introduced  in 
the  herbaceous  collection  in  the  pleafure  garden  for  variety. 
The  third  fort  mud  be  kept  always  in  pots,  to  have  (helter  in 
winter.  They  are  all  eafily  propagated; — the  firft  fort  by  feed 
and  by  patting  the  roots.  The  feeond  fort  may  alfo  be 
increaffd  by  feed  and  (lips  off  the  root,  as  the  former  fort. 
And  the  propagation  of  the  third  is  by  (lips  or  cuttings  of 
the  branches  in  fpring  ar,d  fummer,  planted  in  pots,  and  placed 
under  glaffes,  giving  fhade  and  water;  or  might  be  forwarded 
more  by  plunging  them  in  a hot-bed. 

Burnet  is  of  a cordial  nature  ; in  fummer,  the  leaves  are 
ufed  for  cool  tankards,  to  give  the  wine  an  agreeable  flavour. 
The  powder  of  the  toot  of  the  firft  fpecies  is  commended  agaiufl 
fpitting’of  blood,  bleeding  at  the  nofe,  dyfenteries,  and  difeafes 
attended  with  violent  fecretions.  In  winter  and  fpring,  the 
young  tender  leaves  are  ufed  in  falads.  Its  ufes  as  food  for  cat* 
tie  are  well  known. 

POTHOS,  in  botany;  a genus  of  the  polyandria  order, 
belonging  to  the  gynandria  clafs  of  plants.  The  fpatha  or 
(heath  is  a Ample  fpadix  covered  ; there  is  no  calyx,  but  four 
petals,  and  as  many  (lamina  ; the  berries  difpermous. 

POTION,  a liquid  medicine,  confiding  of  as  much  as  can 
be  drunk  at  one  draught. 

POTIPHAR,  or  Putiphar,  an  officer  of  the  court  of 
Phaiaoh  king  of  Egypt,  and  general  of  his  troops,  according 
to  our  tranflation,  Le  Clerc,  and  the  verfion  of  the  Vulgate  ; 
but  according  to  the  Hebrew  and  Septuagint,  the  chief  of  his 
butchers  or  cooks.  Tire  Hebrew  text,  the  Septuagint,  and 
Vulgate,  call  him  Eunuch.  But  it  is  probable  it  in  this  place 
means  only  an  officer  of  the  king’s  court,  for  he  was  certainly 
married  and  had  children.  We  have  no  other  accounts  of  him 
than  what  appear  in  feripture  ; and  that  account  is  too  generally 
known  to  be  enlarged  on  in  this  place.  See  Genefis  xxxviii. 
xxxix.  &c. 

POTOSI,  a city  of  Peru  in  South  America,  fituated  at  the 
bottom  of  a mountain  of  that  name,  in  which  is  the  richelt 
(liver  mine  ever  difeovered.  To  give  an  idea  of  its  richnefs, 
we  (hall  mention  its  produce  at  diflerent  time'.  Exclulive  of 
what  was  not  regiftered,  fays  Abbeltaynal,  and  was  fmuggled 
away,  the  fifth  part  belonging  to  the  government,  from  1545 
to  15O4,  amounted  to  36,450,000  livres  (151,875  1.)  per  an- 
num. But  this  abundance  of  metals  foon  decrealcd.  Prom 
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to  I5$<i  ^ie  ai1ninil  fifth-part  amounted  to  no  more 
than  15,187,489  livres  4 fols  (632,812!.  is.).  From.  1585 

to  1624,  it  amounted  to  1 2,149,994  livres  12  fols  (506,249  1. 
tjs.  6d.).  From  1624  to  1633,  to  6, 074,997  livres  6 fols 
(253,124!.  17s.  gd.).  From  this  laft  period,  the  produce  of 
thei'e  mines  has  fo  evidently  deereafcd,  that  in  1763  the  fifth- 
part,  belonging  to  the  king,  did  not  exceed  1,364,682  livres 
12  fols  (56,8611.  15s.  9d.).  Situated  in  W.  Ion.  67.  8.  lat.  22. 
See  the  article  I’tRU. 

POTSDAM,  or  Postdam,  a town  of  Germany,  in  the 
circle  of  Upper  Saxony,  with  a palace  belonging  to  the  king 
of  Pruflia.  It  is  feated  in  an  ifland  ten  miles  in  circumference, 
formed  by  the  rivers  Sprae  and  Havel.  The  palace  is  very 
curious,  and  finely  built  upon  a delightful  fpot  I ? miles  well 
of  Berlin.  E.  Ion.  13.  42.  N.  lat.  52.  34.  Reifbeck  in  his 
travels-  informs  us,  that  the  houfes  in  Potfdam  are  ftill  finer 
than  thofe  of  Berlin  ; but  like  them  they  are  inhabited  only 
by  perfons  of  the  lower  and  middling  ranks. 

POTT  (Percival),  was  born  in  London  in  171,3.  He 
received  the  full  rudiments  of  his  education  at  a private  fchool 
at  Darne  in  Rene  ; and  became  an  apprentice  to  Mr.  Nourfe, 
one  of  the  fnrgeons  of  St.  Bartholomew's  hofpital ; of  which 
hofpital,  in  1744-5,  he  was  cleft ed  an  affi  limit  furgeon,  and  in 
1749  appointed  one  of  the  principal  furgeons.  In  1746,  he 
married  the  daughter  of  Robert  Crutteuden,  efq.  His  fiill 
publication  is  laid  to  have  been  planned  in  1756,  during  his 
confinement  in  confcquence  of  a compound  frafture  of  the 
leg:  from  that  time  his  pen  was  feldom  long  unemployed.  His 
praftice  and  his  reputation  were  now  rapidly  increaling  ; in 
1764  he  was  elefted  a fellow  of  the  Royal  Society  ; and  after- 
ward was  complimented  with  -honorary  diplomas  from  the 
Royal  Colleges  of  Surgeons  at  Edinburgh  and  in  Ireland.  In 
1787  he  refigned  the  office  of  furgeon  to  St.  Bartholomew's 
hofpital,  “ after  having  ferved  it  (as  he  ufed  to  fay),  man  and 
boy,  half  a century  and  on  the  2adof  December  1 788,  after 
an  illnefs  of  eight  days,  he  expired. 

“ The  labours  of  the  greateft  part  of  his  life  (fays  Mr. 
Earle,  who  publilhed  his  Chirurgical  works),  were  without 
relaxation  ; an  increafing  family  required  his  utmoft  exertion  : 
of  late  years  he  had  a villa  at  Neafden  ; and  in  the  autumn 
ufually  paffed  a month  at  Bath,  or  at  the  fea-fide.  Thus, 
though  he  gathered,  as  he  expreffed  it,  fome  of  the  fruit  of 
the  garden  which  he  had  planted  as  he  went  along,  and  always 
lived  in  a generous  and  hofpitable  manner,  at  the  fame  time 
bellowing  on  four  fons  and  four  daughters  a liberal  and  necef- 
farily  expenfive  education,  and  applying  large  fums  to  their 
eftablilhment  during  his  lifetime,  he  left  an  ample  provifion 
for  them  at  his  deceafe.  Among  his  papers  was  found,  what 
he  had  often  mentioned,  a fmall  box,  containing  a few  pieces 
of  money,  being  the  whole  which  he  ever  received  from  the 
wreck  of  his  father’s  fortune.  With  this  was  depofited  an 
exaft  account  of  every  individual  fee  which  a long  life  of 
bufinefs  had  produced — abundant  evidence  of  well-fpent  time, 
and  the  induftrious  application  of  abilities,  to  which  the  rcr 
avgujla  domi,  at  the  commencement,  probably  afted  more  pow- 
erfully as  an  incentive  than  as  an  obttacle.” 

POTTER  (Christopher),  a learned  Englilh  divine,  was 
born  in  1 591,  and  bred  at  Oxford.  In  1633,  he  publifhed  his 
“ An  Twer  to  a late  Popilli  Plot,’’  entitled  Charity  mjlalen, 
which  he  wrote  by  fpecial  order  of  king  Charles  I.  whofe 
chaplain  he  was.  In  1634  he  was  promoted  to  the  deanery  of 
Worceller  ; and  in  1640  was  conftituted  vice-chancellor  of 
the  univerfity  of  Oxford,  in  the  execution  of  which  office  lie 
met  with  fome  trouble  from  the  members  of  the  long  parlia- 
ment. Upon  the  breaking  out  of  the  civil  wars  he  fent  all  his 
plate  to  the  king,  declaring,  “ that  he  would  rather,  like 
Diogenes,  drink  in  the  hollow  of  his  hand,  than  that  his  ma- 


jefty  (Hould' want  and  he  afterwards  fufTcred  much  for  the 
royal  caufe.  In  conti deration  of  this  he  was  nominated  to 
the  deanery  of  Durham  in  1646,  but  was  prevented  from, 
being  inllalled  by  bis  death,  which  happened  about  two  months 
after.  He  was  a perfon  learned  and  religious,  exemplary  in  his 
converfation,  courteous  in  his  carriage,  of  a fiveet  and  obliging 
nature,  and  of  a comely  prefence.  He  was  remarkable  in  h s 
charity  to  the  poor. 

Potter  (Dr.  John),  archbiihop  of  Canterbury,  was  the  fon 
of  a linen-draper  at  Wakefield  in  Yoikfhire,  where  he  was 
born  about  the  year  1674.  He  (ludied  at  Univerfity  college, 
Oxford  ; and  at  19  publilhed  Variantes  lectioncs  cT  note  ad 
Plutarchi  librum  de  aud'u  nd'ts  poetis  ; & aJ  Bqfilii  magni  oralio- 
nem  ad  ju-vaics,  qu.modo-  cum  frudu  legere  pofflnt  Greece  rum 
libras,  8vo.  1693.  In  1697  came  out  his  edition  of  Lycophron , 
in  folio ; which  is  reckoned  the  bed  of  that  obfeure  writer  : 
foou  after  he  publilhed  his  dmiquities  of  Greece,  2 vols.  Svo. 

I hefe  works  ellablilhed  his  literary  reputation,  and  engaged 
him  in  a correfpondence  with  Graevius  and  other  learned  fo- 
rcigners.  In  1706,  he  was  made  chaplain  to  the  queen  ; in 
1715,  bill: op  of  Oxford;  and  in  1737,  he  fucceeded  arch- 
bifhop  Wake  in  the  lee  of  Canterbury  ; which  high  ftation 
he  fupported  with  much  dignity  until  his  death  in  1747.  He 
was  a learned  and  exemplary  churchman  ; but  not  of  an 
amiable  difpofnion,  being  but  too  ftrongly  tinftured  with  the 
pride  of  office ; nor  is  it  to  his  credit  that  he  difinherited  his 
fon  for  marrying  below  his  rank  in  life.  His  Theological 
works,  containing  fermons,  charges,  difeourfes  on  church-go- 
vernment, and  divinity  leftures,”  were  printed  at  Oxford,  in  3 
vols.  8vo,  1753. 

POT  i'ERY,  the  manufafture  of  earthen-ware,  or  the  art 
of  making  earthen  veffels.  See  DEhrr-lVare,  Stone- IVarer, 
and  Porcelain,  -See.  The  wheel  and  lathe  are  the  chief  and 
almoft  the  only  inllruments  in  pottery:  the  fiill  for  large 
works,  and  the  laft  for  fmall.  The  potter’s  wheel  confilts 
principally  in  the  nut,  which  is  a beam  or  axis,  whofe  foot  or 
pivot  plays  perpendicularly  on  a free- Hone  foie  or  bottom. 
From  the  four  corners  of  this  beam,  which  does  not  exceed  two 
feet  in  height,  arife  four  iron  bars,  called  the  /pales  of  the  wheel ; 
which  forming  diagonal  lines  with  the  beam,  defeend,  and  are 
fattened  at  bottom  to  the  edges  of  a ttrong  wooden  circle,  four 
feet  in  diameter,  perfectly  like  the  felloe  of  a coach-wheel, 
except  that  it  has  neither  axis  nor  radii,  and  is  only  joined  to 
the  beam,  which  ferves  it  as  an  axis  by  the  iron  bars.  The 
top  of  the  nut  is  flat,  of  a circular  figure,  and  a foot  in  dia- 
meter : and  on  this  is  laid  the  clay  which  is  to  be  turned  and 
falhioned.  The  wheel  thus  difpofed  is  encompafl'ed  with  four 
fides  of  four  different  pieces  of  wood  fattened  on  a wooden 
frame;  the  hind-piece,  which  is  that  on  which  the  workman 
fits,  is  made  a little  inclining  towaids  the  wheel;  on  the  fore- 
piece is  placed  the  prepared  earth  ; on  the  fide- pieces  he  refill 
his  feet,  and  thefe  are  made  inclining  to  give  him  more  or  lefs 
room.  Having  prepared  the  earth,  the  potter  lays  a round 
piece  of  it  on  the  circular  head  of  the  nut,  and  fitting  down 
turnsthe  wheel  with  his  feet  till  it  has  got  the  proper  velocity  ; 
then,  wetting  his  hands  with  water,  lie  prtfi'es  his  fill  or  his 
fingers-ends  into  the  middle  of  the  lump,  and  thus  forms  the 
cavity  of  the  veffel,  continuing  to  widen  it  from  the  middle; 
and  thus  turning  the  infide  into  form  with  one  hand,  while  he 
proportions  the  outlide  with  the  other,  the  wheel  conllantly 
turning  all  the  while,  and  he  wetting  his  hands  from  time  to 
time.  When  the  veffel  is  too  thick,  he  ufes  a flat  piece  of 
iron,  fomewhat  (harp  on  the  edge,  to  pare  oil  what  is  ie- 
dundant  ; and  when  ft  is  finifhed,  it  is  taken  off  from  the 
circular  head  by  a wire  palfed  undtr  the  veffel. 

The  potter’s  lathe  is  alfo  a kind  of  wheel,  but  more  timple 
aud  flight  than  the  former : its  three  chief  members  are  aa 
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iron  beam  or  axis  three  feet  and'  a half  high,  and  two  feet  and 
a halt  in  diameter,  placed  horizontally  at  the  top  of  the  beam, 
and  fervirg  to  form  the  veflel  upon  : and  another  larger  wooden 
win  el,  all  of  a piece,  three  inches  thick,  and  two  or  three  feet 
broad,  faltened  to  the  fame  beam  at  the  bottom,  and  parallel 
to  the  horizon.  The  beam  or  axis  turns  by  a pivot  at  the 
bottom  in  an  iron  Hand.  The  workman  gives  the  motion  to 
the  lathe  with  his  feet,  by  pnlhing  the  great  wheel  alternately 
with  each  foot,-  llill  giving  it  a greater  or  lefier  degree  of  mo- 
tion as  iiis  work  requires*  They  work  with  the  lathe  with 
the  fame  infhiiments,  and  after  t lie  fame  manner  as  with  tire 
wheel.  The  mouldings  are  formed  by  holding  a piece  of 
wood  or  iron  cut  in  the  form  of  the  moulding  to  the  veflel, 
while  the  wheel  is  turning  round  > ,but  the  feet  and  handles 
are  made  by  themfclves  and  fet  on  with  the  hand  ; and  if  there 
be  any  feulptnre  in  the  work,  it  is  ufually  done  in  wooden 
moulds,  and  it  lick  on  piece  by  piece  on  the  oytlide  of  the  vei- 
l'd. For  the  glazing  of  the  woik,  fee  Glazi-ng. 

POTTLE,  an  Englifli  meafure  containing  two  quarts.  In 
London  it  denotes  a little  taper-ihaped  bafket  for  llrawberries 
and  other  delicate  fruits,  but  of  no  preciie  dimenfions. 

POVERTY  lignlfies  indigence  or  want  of  riches,  and  has 
been  the  lot  of  a large  portion  of  men  in  every  age.  \\  hether 
on  the  whole,  it  has  been  productive  of  good  or  bad  confe- 
quences,'  has  been  aifputed.  In  a moral  view,  ptrhaps  it  has 
been,  on  the  whole,  ufeful,  as  adverfity  is  in  general  more  con- 
ducive to  virtue  than  profperity,  which  too  often  leads  to  lux-" 
ury  and  vice. — Sometimes,  however,  poverty  has  had  a baneful 
effect  upon  the  mind,  and  has  prompted  men  to  commit  very- 
inhuman  aflions ; but  this  in  civilized  communities  very  fel- 
dom  occurs.  In  a political  view,  poverty  is  thought  by  fome 
to  be  hurtful:  Raynal  thinks  it  is  a check  to  population  (fee 
bis  Hiftory,  vol.  vi.  p.  471.);  and  Dr;  Smith  fo  far  agrees 
with  him  5 for,  though  he  afferts,  and  indeed  proves,  that  po- 
verty is  no  check  to  the  produftion  of  children,  he  allows  it  to 
be  very  unfavourable  to  raifmg  them.  See  Smith’s  Wealth  of 
Nations . vol.  1.  p.  1 19,  &c.  See  alfo  Poor. 

POULADUFF,  two  remarkable  great  holes  in  the  ground, 
about  a mile  we*fl  of  RoL,  in  the  county  of  Cork,  and  pro- 
vince of  Munlter,  in  Ireland,  80  yards  deep,  in  which  the  fea 
flows  by  fubterraneous  paffages.  They  are  called  Ealt  and  Welt 
Pouladujf  ; one  is  on  the  lands  of  Downeen,  and  the  other  on 
Tralong. 

POULTICE,  a fort  of  medicine,  called  alfo  a cataplafm. 
See  Cataplasma. 

POULTRY,  all  kind  of  domeftic  birds  brought  up  in 
yards,  as  cocks,  hens,  capons,  ducks,  turkeys,  &c.  Moll,  if 
not  ail,  of  the  domeftic  birds  of  the  poultry  kind  that  we  main- 
tain in  our  yards  are  of  foreign  extradlion  : but  there  are 

others  to  be  ranked  in  this  clafs  that  are  as  yet  in  a (late  of 
nature,  and  perhaps  only  wait  till  they  become  fufficiently 
fcarce  to  be  taken  under  the  care  of  man  to  multiply  their  pro- 
pagation. It  will  appear  remarkable  enough,  if  we  confider 
bow  much  the  tame  poultry  which  we  have  imported  from 
diftant  climates  has  increafed,  and  how  much  thofe  wild  birds  of 
the  poultry  kind  that  have  never  yet  been  taken  into  keeping 
have  been  diminilhed  and  dellroyed.  They  are  all  thinned  ; 
and  many  of  the  fpccies,  cfpecialiy  in  the  more  cultivated  and 
populous  parts  of  the  kingdom,  are  utterly  unfeen. 

Under  birds  of  the  poultry  kind  may  be  ranked  all  thofe 
that  have  white  flelh,  and,  comparatively  to  their  heads  and 
limbs,  have  bulky  bodies.  They  are  furnilhcd  with  fliort  Itrong 
bills  for  picking  up  grain,  which  is  their  chief  and  often  their 
orilv  fuftenance.  Their  wings’  are  fliort  and  concave;  for 
which  rcafon  they  are  not  able  to  fly  far.  They  lay  a great 
many  eggs  ; and,  as  they  lead  their  young  abroad,  the  very  day 
they  are  hatched,  in  quell  of  food,  which  they  are  fhown  by 


the  mother,  and  which  they  pick,  up  for  themfclves,  they  ge* 
nerally  make  their  nelts  on  the  ground.  The  toes  of  all  thefe 
arc  united  by  a membrane  as  far  as  the  ftrit  articulation,  and 
are  then  divided. 

Under  this  clafs  we  may  therefore  render  the  common  cock, 
the  peacock,  the  turkey,  the  pintada  or  Guinea-1  en,  the  phea- 
fant,  the  buftard,  the  grous,  the  partridge  and  the  quail. 
They  all  bear  a-  ftiong  flrailitude  to  each  ocher,  being  equally 
granivorcus,  flelh) , arid  delicate  to  the  palate.  They  are  among 
birds  what  beads  of  paflure  are  among  quadrupeds,  peaceable 
tenants  of  the  field,  and  (Running  the  thicker  parts  of  the  fo- 
reU,  that  abound  with  numerous  animals  who  carry  on  un’ceafin^ 
hollilities  againlt  them. 

As  nature  has  formed  the  rapacious  clafs  for  war,  fo'fhc 
feems  equally  to  have  fitted  thefe  for  peace,  reft,  and  fociety. 
Their  wings  are  but  fhort,  fo  that  they  are  ill-formed  for 
wandeving  from  one  region  to  another:  their  bills  are  alfo 
fhort,  and  incapable  of  annoying  their  oppofers  : their  legs 
are  11  rang  indeed but  their  toes  are  made  for  fcratcliing  up 
their  food,  and  not  for  holding,  or  tearing  ic.  Thefe  are  fulfi- 
cient  indications  of  their  harmlefs  nature;  while  their  bodies, 
which  are  fat  and  ftefhv,  render  them  unwieldy  travellers,  and 
incapable  of  ft  raying  far  from  each  other. 

Accordingly,  we  find  them  chiefly  in  fociety  : they  live  to- 
gether : and  though  they  may  have  their  difputes,  like  all 
other  animals,  upon  fome  occalions  ; yet,  when  kept  in  the- 
fame  diltrifl,  or  fed  in  the  fame  yard,  they  learn  the  arts  of 
fubordination  ; and,  in  proportion  as  each  knows  his  ftrength, 
he  feldom  tries  a fecond  time  the  combat  where  lie  has  once 
been  worlied. 

In  this  manner,,  all  of  this  kind  fieem  to  lead  an  indolent 
voluptuous  life.  As  they  are  furniflied  internally  with  a very 
ft  rang  ftomach,  commonly  called  a gizzard,  fo  their  voracious- 
nefs  fcarce  knows  any  hounds.  If  kept  in  clofe  captivity,  and 
fepaiated  from  all  their  former  companions,  they  have  Hill 
the  pleafure  of  eating  left  ; and  they  foon  grow  fat  and  un- 
wieldy in  their  prifon.  To  fay  this  more  Amply,  many  of  the 
wilder  fpecies  of  birds,  when  cooped  or  caged,  pine  away, 
grow  gloomy,  and  fome  refufe  all  fuftenance  whatever;  none 
except  thofe  of  the  poultry  kind  grow  fat,  who  feem  to  lofe 
all  remembrance  of  their  former  liberty,  fatisfied  with  indo- 
lence and  plenty. 

POUNCE,  gum  fandarach  pounded  and  lifted  very  fine, 
to  rub  on  paper,  in  order  to  preferve  it  from  linking,  and  to 
make  it  more  fit  to  write  upon. 

Pounce,  is  alfo  a little  heap  of  charcoal  dull,  inclofed  in  a 
piece  of  muflin  or  fome  other  open  fluff,  to  be  paffed  over 
holes  pricked  in  a work,  in  order  to  mark  the  lines  or  defigns 
thereof  on  paper,  filk,  &c.  placed  underneath;  which  are  to 
be  afterwards  finifhed  with  a pen  and  ink,  a needle,  or  the  like. 
This  kind  of  pounce  is  much  ufed  by  embroiderers,  to  transfer 
their  patterns  upon  Huffs;  by  lace-makers,  and  fonietimes  alfo 
by  engravers. 

Pounces,  in  falconry,  the  talons  or  claws  of  a bird  of  prey. 

POUND,  a ftandard  weight ; for  the  proportion  and  fubdi- 
vifions,  of  which,  fee  the  article  Weight. 

Pound  alfo  denotes  a money  of  account ; fo  called,  becaufe 
the  ancient  pound  of  filver  weighed  a pound  troy. 

Pound,  among  lawyers,  denotes  a place  of  ftrength,  in 
which  to  keep  cattle  that  are  diftrained,  or  put  in  for  trefpafs, 
until  they  are  replevied  or  redeemed. 

POUNDAGE,  a fubfidy  of  i2d.  in  the  pound,  granted  to 
the  crown  on  all  goods  and  merchandizes  exported  or  imported  ; 
and  if  by  aliens,  one  penny  more. 

POURPRESTUIIE,  in  law,  is  a wrongful  inclofure,  or 
incroachment  upon  another  perfon’s  property. 

POUR.SUIVANT,  or  Pursuivant,  in  heraldry,  the 
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lowed  order  of  officers  at  arms. — They  are  properly  attend- 
ants on  the  heralds  when  they  marfhal  public  ceremonies. 
Of  thefe  in  England  there  were  formerly  many  j but  at  pre- 
fent  there  are  only  four,  viz.  blue-mantle,  rouge-crofs,  rouge- 
dragon,  and  port-cullice.  In  Scotland  there  is  only  one  king 
at  arms,  who  is  ftyled  Lyon  -,  and  has  under  him  no  lefs  than 
fix  heralds,  as  many  purl'uivants,  and  a great  many  meffengers 
at  arms. 

POURVEYANCE,  or  Purveyance,  in  law,  the  pro- 
viding corn,  fuel,  vi&uals,  &c:  for  the  king’s  houfehold  ; and 
hence  the  officer  who  did  fo  was  termed  poiirveyor.  As  feveral 
offences  were  committed  by  thefe  officers,  it  was  enadted  by 
flat.  12.  Car.  If.  that  no  perfon  under  colour  of  pourveyance, 
{hall  take  any  timber,  cattle,  corn,  &c.  from  any  fubjedt  with- 
out his  free  confent,  or  without  a jult  appraifement,  and  paying 
for  the  fame. 

POUSSIN  (Nicholas),  an  eminent  French  painter,  born 
in  1594,  at  Andel,  a little  city  in  Normandy,  where  his  father 
was  of  noble  extraction,  but  born  to  a fmall  eftate.  He  was 
inftrudted  for  a few  months  by  one  Ferdinand  Elle,  a portrait- 
painter,  and  afterwards  fpent  a month  with  L’Allemant;  but 
finding  thefe  artifts  not  likely  to  improve  him  fuitably  to  his 
defires,  he  firft  ftudied  the  paintings  of  the  bell  matters,  and 
then  haftened  to  finifh  a few  pieces  he  was  engaged  in,  and 
travelled  to  Italy.  Here  he  devoted  almoit  his  whole  attention 
to  the  ffudy  of  antique  fiatues  and  bas  reliefs  ; which  was 
probably  thecaufeof  his  want  of  knowledge  in,  and  tafte  for, 
the  art  of  colouring.  Being  invited  back  to  Paris  by  Louis' 
XIII.  who  affigned  him  a penfion  with  lodgings  in  the  Thuil- 
leries,  he  painted  for  prince  Juffiniani  a hiftorical  picture 
reprefenting  Herod’s  cruelty;  an  admirable  compofition,  in 
which  he  gave  fuch  expreffion  to  every  charadter,  as  could  not 
fail  to  ftrike  the  beholder  with  terror  and  pity  : he  then  la- 
boured for  ffiveral  years  on  the  celebrated  pictures  of  the  feven 
facraments  of  the  Romifli  church.  But  none  of  Pouffin’s  de- 
signs have  been  more  generally  admired  than  that  of  the  death 
of  Germanicus  ; which  would  have  gained  him  immortal  ho- 
nour if  he  had  never  painted  another  picture.  He  began  the 
labours  of  Hercules  in  the  gallery  of  the  Louvre;  but  the 
fadlion  of  Vouet’s  fchool  railing  at  him  and  his  performances, 
put  him  fo  out  of  humour  with  his  own  country,  that  lie  re- 
turned to  Rome  where  he  died  in  1665.  He  never  went  be- 
yond eafel-pieces,  for  which  he  had  a perpetual  demand  ; and 
his  method  was  to  fix  the  price  he  expcdled  on  the  back  of 
the  canvas,  which  was  readily  paid. 

Poussin  (Gafpar).  This  painter,  whofe  real  name  was 
Dugbet,  was  born  at  Paris  in  1600  ; and  was  induced  to  travel 
to  Rome,  not  only  from  a love  to  the  art  of  painting,  but  alfo 
to  vifit  his  fifter,  who  was  married  to  Nicholas  Pouthn.  Sandrart 
fays  that  Gafpar  was  employed  at  firft  only  to  prepare  the  pallet, 
pencils,  and  colours,  for  Nicholas;  but  by  the  precepts  and 
example  of  that  excellent  mafter,  gradually  rofe  to  the  higheft 
reputation,  and  is  undoubtedly  one  of  the  bell  landfcape-painters 
that  ever  appeared.  It  is  generally  thought  that  no  painter  ever 
ftudied  nature  to  better  purpofe,  or  reprefented  the  effedls  of 
land-ftorms  more  happily,  than  Gafpar;  all  his  trees  ftiow  a 
natural  degree  of  agitation,  ever}  leaf  being  in  motion  ; his 
feenes  are  all  beautifully  chofen,  as  are  the  tites  of  his  buildings. 
He  defigned  human  figures  but  very  indifferently  ; for  which 
reafon  he  frequently  prevailed  on  Nicholas  to  paint  them  for 
him  ; and  they  were  always  introduced  with  the  utmoft  pro- 
priety. While  he  continued  at  Rome  he  dropped  his  own 
name,  and  all’umed  that  of  his  brother-in  law  and  benefador, 
by  which  only  he  is  at  prefent  known.  He  died  in  1662. 

POWDER,  in  pharmacy,  a dry  medicine  well  broken, 
either  in  a mortar,  by  grinding,  or  by  fome  chemical  operation. 
Gan-PowDER.  See  Gunpowder.  See  alio  Obfcrvations 
Vox,.  VIII. 


on  Gunpowder  in  the  Iriffi  Tranfadions  1788,  p.  97.  daft 
Science,  by  Mr.  Napier.  The  expanfive  force  of  gunpowder 
has  been  wonderfully  exemplified  by  count  Rumford.  See  hfs 
paper  on  that  fubjed  in  the  Phil.  Tranf.  for  1796. 

PowDER-C/>fy?r,  certain  fmall  boxes  charged  with  powder 
and  a quantity  of  old  nails  or  fplinters  of  iron,  and  faftened 
occafionally  on  the  deck  and  tides  of  a {hip,  in  order  to  be  dif- 
charged  on  an  enemy  who  attempts  to  leize  her  by  boarding. 
Thefe  cafes  are  ufually  from  12  to  18  inches  in  length,  and 
about  eight  or  ten  in  breadth,  having  their  outer  or  upper  part 
terminating  iii  an  edge.  They  are  nailed  to  feveral  places  of 
the  quarter-deck  and  bulk-head  of  the  waift,  having  a train  of 
powder,  which  communicates  with  the  inner  apartments  of  the 
ftiip,  fo  as  to  be  fired  at  pleafure  to  annoy  the  enemy.  They 
are  particularly  ufed  in  merchant-fhips  which  are  furnilhed  with 
clofe-quarters  to  oppofe  tbe  boarders. 

I’owDER-Magazine,  a bomb-proof  arched  building,  to  con- 
tain powder  in  fortified  places. 

Powder  for  tbe  Hair , The  beft  fort  is  ftarch  well  pounded 
and  fifted,  and  generally  prepared  with  fome  perfume. 

James's  Powder.  See  James’s  Powder.  In  the  Philofo- 
phical  Tranfadlions  for  1791,  p.  317,  there  is  a paper  by  Dr. 
Pearfon,  containing  experiments  and  obfcrvations  on  James’s 
powder.  Dr.  Pearfon  fays,  it  was  originally  a patent  medi- 
cine; but  it  is  well  known  that  it  cannot  be  prepared  by  fol- 
lowing the  directions  of  the  fpecification  in  the  court  of  chancery. 
His  obfervatiens  and  experiments,  therefore,  he  thinks,  may  ex- 
plain the  nature  and  manner  of  preparing  this  medicine,  and 
perhaps  may  extend  the  hiltory  of  antimony.  The  refult  of  the1 
whole,  in  Dr.  Pearfon’s  own  words,  is  as  follows:  1.  James’s 
powder  confifts  of  phofphoric  acid,  lime,  and  antimonial  calx  ; 
with  a minute  quantity  of  calx  of  iron,  which  is  confidered  to 
be  an  accidental  lubftance.  2.  Either  thefe  three  elTential  in- 
gredients are  united  with  each  other,  forming  a triple  com- 
pound, or  phofphorated  lime  is  combined  with  the  antimonial 
calxjCompofing  a double  compound  in  the  proportion  of  about  37 
parts  of  calx  and  43  parts  of  phofphorated  lime.  3.  This  anti- 
monial calx  is  different  from  any  other  known  calx  of  antimony 
in  feveral  of  its  chemical  qualities.  About  three-fourths  of  it 
are  foluble  in  marine  acid,  and  afford  Algaroth  powder  ; and  the 
remainder  is  not  foluble  in  this  menftruum,  and  is  apparently 
vitrified.  It  alfo  appears  that,  by  calcining  together  bone- 
aflies,  that  is,  phofphorated  lime,  and  antimony  in  a certain 
proportion,  and  afterwards  expofing  the  mixture  to  a white 
heat,  a compound  was  formed,  confifting  of  antimonial  calx 
and  phofphorated  lime  in  the  fame  proportion,  and  pofieffing 
the  fame  kind  of  chemical  properties  as  James’s  powder. 

POVVDIKE,  in  the  fens  of  Norfolk  and  Ely.  Bv  flat.  23 
Hen.  VIIL  c.  11.  perverlely  to  cut  down  and  deftroy  the  pow- 
dike  in  the  fens  of  Norfolk  and  Ely  is  felony.  See  Black/ione's 
Commentaries , vol.  iv.  p.  243. 

POWER,  has  been  defined  the  faculty  of  doing  or  fuffer- 
ing  any  thing.  Power,  therefore,  is  two  fold,  viz.  confidered 
as  able  to  make,  or  able  to  receive  any  change;  the  former  where- 
of may  be  called  a&ivc,  and  the  latter  paffivc , power  : but  this 
diftindtion  is  improper.  See  Metaphysics. 

Power,  in  mechanics,  denotes  any  force,  whether  of  a man, 
a horfe,  a fpring,  the  wind,  water,  See.  which,  being  applied  to 
a machine,  tends  to  produce  motion. 

. Power,  in  law,  figniries  in  general  a particular  authority 
granted  by  any  perfon  to  another  to  reprefent  him,  or  to  add  in 
his  (lead. 

POWERS,  in  arithmetic  and  algebra,  are  nothing  but 
the  produdts  arifing  from  the  continual  multiplications  of  a 
number  or  quantity  into  itfelf.  See  Algebra  and  Arith- 
metic. 

POX,  French  Fox,  or  Lucs  Venerea.  Sec  Medicine. 
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Small-Vox.  See  Inoculation,  and  Medicine. 

POYNING’S  law,  an  a6l  of  parliament  made  in  Ireland 
under  Henry  VII.  whereby  all  the  ftatutes  of  force  in  England 
were  made  of  force  in  Ireland ; which  before  that  time  they 
were  npt. — Nor  are  any  now  in  force  there  made  in  England 
fince  that  time.  The  law  took  its  name  from  Sir  Edward 
Poyning,  lord-lieutenant  of  that  kingdom  at  the  time  of  its 
making. 

POZZOLANA.  See  Puzzolana. 

PRACTICE,  in  arithmetic.  See  Arithmetic. 

Gkm-Pr actice,  in  military  education.  In  the  fpring,  as 
foon  as  the  weather  permits,  the  exercife  of  the  great  guns 
begins,  with  an  intention  to  fhow  the  gentlemen  cadets  at  the 
royal  military  academy  at  Woolwich,  and  private  men,  the 
manner  of  laying,  loading,  pointing,  and  tiring  the  guns. 
Sometimes  inflruments  are  ufed  to  find  the  centre  line,  or  two 
points,  one  at  the  breech,  the  other  at  the  muzzle,  which  are 
marked  with  chalk,  and  whereby  the  piece  is  diredlcd  to  the  tar- 
get : then  a quadrant  is  put  into  the  mouth  to  give  the  gun  the 
required  elevation,  which  at  firft  is  gueffed  at,  according  to  the 
diltance  the  target  is  from  the  piece.  When  the  piece  has  been 
fired,  it  is  fponged  to  clear  it  from  any  duft  or  fparks  of  fire  that 
might  remain  in  the  bore,  and  loaded : then  the  centre  line  is 
found  as  before  ; and  if  the  (hot  went  too  high  or  too  low,  to  the 
right  or  to  the  left,  the  elevation  and  trail  are  altered  accord- 
ingly. This  practice  continues  morning  and  evening  for  about 
fix  weeks,  more  or  lefs  according  as  there  are  a greater  or  lefs 
number  of  recruits.  In  the  mean  time  others  are  fiiown  the 
motions  of  quick-firing  with  field-pieces. 

Mortar-  Practice,  generally  thus.  A line  of  rjjoo  or  aooo 
yards  is  meafured  in  an  open  fpot  of  ground  from  the  place 
where  the  mortars  Hand,  and  a flag  fixed  at  about  300  or  500 
yards : this  being  done,  the  ground  where  the  mortars  are  to  be 
placed  is  prepared  and  levelled  with  land,  fo  that  they  may  lie 
at  an  elevation  of  45  degrees  ; then  they  are  loaded  with  afmall 
quantity  of  powder  at  firft,  which  is  increafed  afterwards  by  an 
ounce  every  time,  till  they  are  loaded  with  a full  charge;  the 
times  of  the  flights  of  the  (hells  are  obferved,  to  determine  the 
length  of  the  fuzes.  The  intention  of  this  practice  is,  when  a 
mortar  battery  is  railed  in  a fiege,  to  know  what  quantity  of 
powder  is  required  to  throw  the  (hells  into  the  works  at  a given 
difiance,  and  to  cut  the  fuzes  of  a juft  length,  that  the  (hell 
may  burft  as  foon  as  it  touches  the  ground. 

PRAEMUNIRE,  in  law,  is  taken  either  for  a writ  fo  called, 
or  for  the  offence  whereon  the  writ  is  granted;  the  one  may  be 
underftood  by  the  other. — The  church  of  Rome,  under  pretence 
of  her  fupremacy  and  the  dignity  of  St.  Peter’s  chair,  took  on 
her  to  beftow  moft  of  the  ecclefiaftical  livings  of  any  worth  in 
England,  by  mandates,  before  they  were  void ; pretending 
therein  great  care  to  fee  the  church  provided  with  a fuccelfor 
before  it  needed.  Whence  thefe  mandates  or  bulls  were  called 
gratia  expeflativa,  or  provifoncs  ; whereof  fee  a learned  dif- 
courfe  in  Duarcnus  de  benrfeiis,  lib.  3.  cap.  I.  Thefe  provifions 
were  fo  common,  that  at  laft  Edward  I.  not  digelting  fo  in- 
tolerable an  encroachment,  in  the  35th  year  of  his  reign  made 
a ftatute  againft  papal  provifions,  which,  according  to  Sir 
Edward  Coke,  is  the  foundation  of  all  the  fubfequent  ftatutes 
of  praemunire  : which  is  ranked  as  an  offence  immediately 
againft  the  king,  beeaufe  every  encouragement  of  the  papal 
power  is  a diminution  of  the  authority  of  the  crown. 

In  the  weak  reign  of  Edward  11.  the  pope  again  endeavoured 
to  encroach,  but  the  parliament  manfully  vvithftood  him  ; and 
it  was  one  of  the  articles  charged  againft  that  unhappy  prince, 
that  he  had  given  allowance  to  the  bulls  of  the  fee  of  Rome.  But 
Edward  III.  was  of  a temper  extremely  different ; and,  to  re- 
medy thefe  inconveniences,  firft  by  gentle  means,  he  and  his 
nobility  wrote  an  expoftulation  to  the  pope : but  receiving  a 


menacing  and  contemptuous  anfwer,  withal  acquainting  him 
that  the  emperor  (who  a few  years  before  at  the  diet  of  Nurem- 
berg,  A D.  1323,  had  effabliffied  a law  againft  provifions),  and 
alfo  the  king  of  France,  had  lately  fubmitted  to  the  holy  fee; 
the  king  replied,  that  if  both  the  emperor  and  the  French  king 
fhould  take  the  pope’s  part,  he  was  ready  to  give  battle  to  them 
both,  in  defence  of  the  liberties  of  the  crown.  Hereupon  more 
(harp  and  penal  laws  were  devifed  againft  provifors,  which  ena£b 
feverally,  that  the  court  of  Rome  ftiall  prefent  or  collate  to  no 
bifhopric  or  living  in  England;  and  that  whoever  difturbs  any 
patron  in  the  prefentation  to  a living  by  virtue  of  a papal  pro- 
vifion,  fuch  provifor  (hall  pay  fine  and  ranfom  to  the  king  at 
his  will,  and  be  imprifoned  till  he  renounces  fuch  provifion ; 
and  the  fame  punifhment  is  infiidlcd  on  fuch  as  cite  the  king, 
or  any  of  his  fubjedts,  to  anfwer  in  the  court  of  Rome.  And 
when  the  holy  fee  refented  thefe  proceedings,  and  pope  Urban  V. 
attempted  to  revive  the  vaftalage  and  annual-rent  to  which  king 
John  had  fubjedted  his  kingdom,  it  was  unanimoufly  agreed  by 
all  the  eftates  of  the  realm  in  parliament  allentbled,  40  Edw.  HR 
that  king  John’s  donation  was  null  and  void,  being  without  the 
concurrence  of  parliament,  and  contrary  to  his  coronation-oath; 
and  all  the  temporary  nobility  and  commons  engaged,  that  if 
the  pope  fliould  endeavour  by  procefs  or  otherwife  to  maintain 
thefe  ufurpations,  they  would  refill  and  withftand  him  with  all 
their  power. 

In  the  reign  of  Richard  II.  it  was  found  neceffary  to  fharpen 
and  ftrengthen  thefe  laws,  and  therefore  it  was  enadled  by 
ftatutes  3 Ric.  II.  c.  3.  and  7.  Ric.  II.  c.  12.  firft,  that  no  alien 
(hall  be  capable  of  letting  his  benefice  to  farm  ; in  order  to  com- 
pel fuch  as  had  crept  in,  at  leaft  to  refide  on  their  preferments: 
and  afterwards,  that  no  alien  fhould  be  capable  to  be  prefented 
to  any  ecclefiaftical  preferment,  under  the  penalty  of  the  ftatutes 
of  provifors.  By  the  ftatute  12  Rich.  II.  c.  r5-  all  liege- 
men of  the  king  accepting  of  a living  by  any  foreign  provifion, 
are  put  out  of  the  king's  protedtion,  and  the  benefice  made 
void.  To  which  the  ftatute  13  Rich.  II.  ftat.  2.  c.  2.  adds 
banilhment  and  forfeiture  of  lands  and  goods:  and  by  c.  3.  of 
the  fame  ftatute,  any  perfon  bringing  over  any  citation  or  ex- 
communication  from  beyond  fea,  on  account  of  the  execution 
of  the  foregoing  ftatutes  of  provifors,  (hall  be  imprifoned  ; for- 
feit hisigoods  and  lands,  and  moreover  fufter  pain  of  life  and 
member. 

In  the  writ  for  the  execution  of  all  thefe  ftatutes,  the  words 
pramunire  facias  being  ufed  to  command  a citation  of  the'  party, 
have  denominated  in  common  fpeech,  not  only  the  writ,  but 
the  offence  itfelf  of  maintaining  the  papal  power,  by  the  name 
of  pramunire.  And,  accordingly,  the  next  ftatute  we  (hall  men- 
tion, which  is  generally  referred  to  by  all  fubfequent  ftatutes,  is 
ufually  called  the  Jlatutc  of  pramunire.  It  is  the  ftatute  16 
Rich.  II.  c.  5.  which  enadts,  that  whoever  procures  at  Rome, 
or  elfewhere,  any  tranflations,  procefies,  excommunications, 
bulls,  iuftruments,  or  other  things  which  touch  the  king,  againft 
him,  his  crown,  and  realm,  and  all  perfons  aiding  and  aflifting 
therein,  ftiall  be  put  out  of  the  king’s  protedlion,  their  lands  and 
goods  forfeited  to  the  king’s  ufe,  and  they  (hall  be  attached  by 
their  bodies  to  anfwer  to  the  king  and  his  council ; or  procefs  of 
pramunire  facias  (hall  be  made  out  againft  them  as  in  other  cafes 
of  provifors. 

By  the  ftatute  2 Henry  IV.  c.  3.  all  perfons  who  accept  any 
provifion  from  the  pope,  to  be  exempt  from  canonical  obedi- 
ence to  their  proper  ordinary,  are  alfo  lubjedted  to  the  penalties 
of  praemunire.  And  this  is  the  laft  of  our  ancient  ftatutes 
touching  this  offence  ; the  ufurped  civil  power  of  the  biftiop  of 
Rome  being  pretty  well  broken  down  by  thefe  ftatutes,  as  his 
ufurped  religious  power  was  in  about  a century  afterwards  : the 
fpirit  of  the  nation  being  fo  much  raifed  againft  foreigners,  that 
about  this  time,  in  the  reign  of  Henry  V.  the  alien  priories,  o? 
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ibbeyfl  for  foreign  monks,  were  fupprefTcd,  and  their  lands 

jven  to  the  crown.  And  no  further  attempts  were  afterwards 
made  in  fupport  of  thefe  foreign  jurifdiftions. 

This,  then,  is  the  original  meaning  of  the  offence  which  we 
call  pmmunire ; viz.  introducing  a foreign  power  into  this  land, 
and  creating  mperium  in  imperio,  by  paying  that  obedience  to 
papal  procefs  which  conftitutionally  belonged  to  the  king  alone, 
long  before  the  Reformation  in  the  reign  of  Henry  VIII.  at 
which  time  the  penalties  of  praemunire  were  indeed  extended  to 
more  papal  abufes  than  before;  as  the  kingdom  then  entirely 
renounced  the  authority  of  the  fee  of  Rome,  though  not  at  all 
the  corrupted  doftrines  of  the  Roman  church.  And  therefore, 
by  the  feveral  ftatutes  of  24  Henry  VIII.  c.  12.  and  25 
Henry  VIII.  c.  19.  and  21.  to  appeal  to  Rome  from  any  of  the 
king’s  courts,  which  (though  illegal  before)  had  at  times  been 
connived  at ; to  fue  to  Rome  for  any  licence  or  difpenfation,  or 
to  obey  any  procefs  from  thence,  are  made  liable  to  the  pains  of 
praemunire.  And,  in  order  to  rellore  to  the  king  in  effect  the 
nomination  of  vacant  bifhoprics,  and  yet  keep  up  the  eflablilhed 
forms,  it  is  enafted  by  ftatute  25  Henry  VIII.  c.  20.  that  if  the 
dean  and  chapter  refufe  to  elect  the  perfon  named  by  the  king, 
or  any  archbifhop  or  bifhop  to  confirm  or  confecrate  him,  they 
fhall  fall  within  the  penalties  of  the  ftatutes  of  praemunire. 
Alfo  by  ftatute  5 Eliz.  c.  1.  to  refufe  the  oath  of  lupremacy 
will  incur  the  pains  of  praemunire;  and  to  defend  the  pope’s 
jurifdiftion  in  this  realm,  is  a praemunire  for  the  firft  o lienee, 
and  high-trealon  for  the  fecond.  So,  too,  by  ftatute  1 3 Eliz.  c.  2. 
to  import  any  agnus  Dei,  croif’es,  beads,  or  other  fuperftitious 
things  pretended  to  be  hallowed  by  the  bifhop  of  Rome,  and 
tender  the  fame  to  be  ufed  ; or  to  receive  the  fame  with  fuch 
intent,  and  not  difeover  the  offender  ; or  if  a juftice  of  the  peace, 
knowing  thereof,  fhall  not  within  14  days  declare  it  to  a privy- 
counfelior,  they  all  incur  a praemunire.  But  importing  or 
felling  mafs-books,  or  other  Popifh  books,  is  by  ftatute  3 
Jac.  1.  c.  5.  § 25.  only  liable  to  a penalty  of  40s.  Laftly,  to 
contribute  to  the  maintenance  of  a Jefuit’s  college,  or  any 
Fopifh  feminary  whatever  beyond  fea,  or  any  perlon  in  the 
fame,  or  to  contribute  to  the  maintenance  of  any  Jefuit  or 
Popifh  pritft  in  England,  is  by  ftatute  27  Eliz.  c.  a.  made 
liable  to  the  penalties  of  praemunire. 

Thus  far  the  penalties  of  praemunire  feem  to  have  kept  with- 
in the  proper  bounds  of  their  original  inftitution,  the  depreffing 
the  power  of  the  pope  : but  they  being  pains  of  no  confiderable 
confequence,  it  has  been  thought  fit  to  apply  the  lame  to  other 
heinous  offences ; fome  of  which  bear  more,  and  l'ome  lefs, 
relation  to  this  original  offence,  and  fome  no  relation  at  all. 

Thus,  1.  By  the  ftatute  1 and  2 Ph.  and  Mar.  c.  8.  to  moleft 
the  polfeirorsof  abbey-lands  granted  by  parliament  to  Hen.  VIII. 
and  Edward  VI.  is  a praemunire.  2.  So  iikewife  is  the  offence 
of  afting  as  a broker  or  agent  in  any  ufurious  contrail  where 
above  10  per  cent,  intereft  is  taken,  by  ftatute  13  Eliz.  c.  10. 
3.  To  obtain  any  ftay  of  proceedings,  other  than  by  arrell  of 
judgment  or  writ  of  error,  in  any  fuil  for  a monopoly,  is  like- 
wife  a praemunire,  by  flat.  21  Jac.  I.  c.  3.  4.  To  obtain  an 

exciufive  patent  for  the  lole  making  or  importation  of  gtin- 
powder  or  arms,  or  to  hinder  others  from  importing  them,  is 
alfo  a praemunire  by  two  ftatutes  ; the  one  16  Car.  I.  c.  21. 
the  other  1 Jac.  II-  c.  8.  5.  On  the  abolition,  by  flat.  12. 
Car.  II.  c.  24.  of  purveyance,  and  the  prerogative  of  pre- 
emption, or  taking  any  viftual,  bealts,  or  goods  for  the  king’s 
life,  at  a ftated  price,  without  confent  of  the  proprietor,  the 
exertion  of  any  fuch  power  for  the  future  was  declared  to  in- 
cur the  penalties  of  praemunire,  6.  To  allert,  malicioully  and 
advifedly,  by  fpeakiiig  or  writing,  that  both  or  either  houfe  of 
parliament  have  a legiflative  authority  without  the  king,  is  de- 
clared a praemunire  by  ftatute  13  Car.  II.  c.  1.  7.  By  the 

habeas  corpus  aft  alfo,  31  Car.  II.  c.  2.  it  is  apraemunire,  and 
incapable  of  the  king’s  pardon,  bdidcs  other  heavy  penalties, 


to  fend  any  fubjeft  of  this  realm  a prifoncr  into  parts  beyond 
the  feas.  8.  By  the  ftatute  1 W.  & M.  ft.  1.  c.  8.  perfons  of 
18  years  of  age  refufing  to  take  the  new  oaths  of  allegiance  as 
well  as  fuprcmacy,  upon  tender  by  the  proper  magiftrate,  are 
fubjeft  to  the  penalties  of  praemunire;  and  by  ftatutes  7 & 8 
W.  III.  c.  24.  ferjearits,  counfellors,  proftors,  attorneys,  and  all 
officers  of  courts,  praftifing  without  having  taken  the  oaths  of 
allegiance  and  fupremacy,  and  fubferibed  the  declaration  againft 
popery,  are  guilty  of  a praemunire  whether  the  oaths  be  ten- 
dered or  not.  9.  By  the  ftatute  6 Ann.  c.  7.  to  aliert  mali- 
cioufly  and  direftly,  by  preaching,  teaching,  or  advifed  fpeak- 
ing,  that  the  then  pretended  prince  of  Wales,  or  any  pevfon 
other  than  according  to  the  afts  of  fettlement  and  union,  hath 
any  right  to  the  throne  of  thefe  kingdoms,  or  that  the  king  and 
parliament  cannot  make  laws  to  limit  the  defeent  of  the  crown  ; 
fuch  preaching,  teaching,  or  advifed  fpeaking,  is  a praemunire  : 
as  writing,  printing,  or  publifhing  the  fame  doftrines  amount- 
ed, we  may  remember,  to  high  treafon.  10.  By  llatute  6 Ann. 
c.  23.  if  the  affembly  of  peers  of  Scotland,  convened  to  elect 
their  16  reprefentatives  in  the  Britifh  parliament,  fhall  prefume 
to  treat  of  any  other  matter  lave  only  the  eleftion,  they  incur 
the  penalties  of  a praemunire.  11.  The  flat.  6 Geo.  I.  c.  18. 
(enafted  in  the  year  after  the  infamous  South  Sea  projeft-had 
beggared  half  the  nation)  makes  all  unwarrantable  undertak- 
ings by  unlawful  fubferiptions,  then  commonly  known  by  the 
name  of  bubbles , fubjeft  to  the  penalties  of  a praemunire. 
12.  The  flat.  12  Geo.  III.  c.  11.  lubjefts  to  the  penalties  of 
the  ftatute  of  praemunire  all  fuch  as  knowingly  and  wilfully  fo- 
lemnize,  affift,  or  are  prefent  at,  any  forbidden  marriage  of 
fuch  of  the  delcendants  of  the  body  of  king  Geo.  II.  as  are  by 
that  aft  prohibited  to  contraft  matrimony  without  the  confent 
of  the  crown. 

Having  thus  inquired  into  the  nature  and  feveral  fpecies  of 
praemunire,  its  punifhment  may  be  gathered  from  the  foregoing 
ftatutes,  which  are  thus  fhortly  fummed  up  by  Sir  Edward 
Coke  : “ That,  from  the  conviction,  the  defendant  fhall  be  out 
of  the  king’s  proteftion,  and  his  lands  and  tenements,  good* 
and  chattels,  forfeited  to  the  king  ; and  that  his  body  fhall  re- 
main in  prifon  at  the  king’s  pleafure,  or  (as  other  authorities 
have  it)  during  life  ; both  which  amount  to  the  fame  thing,  as 
the  king  by  his  prerogative  may  any  time  remit  the  whole,  or 
any  part  of  the  punifhment,  except  in  the  cafe  of  tranfgreffing 
the  ftatute  of  habeas  corpus.  Thefe  forfeitures  here  infiifted 
do  not  (by  the  way)  bring  this  offence  within  our  former  defi- 
nition of  Felony  ; being  infiifted  by  particular  ftatutes,  and 
not  by  the  common  law.”  But  fo  odious,  Sir  Edward  Coke 
adds,  was  this  offence  of  praemunire,  that  a man  that  was  at- 
tainted of  the  fame,  might  have  been  (lain  by  any  other  man 
without  danger  of  law  ; becaufe  it  was  provided  by  law,  that 
any  man  might  do  to  him  as  to  the  king’s  enemy ; and  any 
man  may  lawfully  kill  an  enemy.  However,  the  petition 
itfelf,  that  it  is  at  any  time  lawful  to  kill  an  enemy,  is  by  no 
means  tenable  : it  is  only  lawful,  by  the  law  of  nature  and 
nations,  to  kill  him  in  the  heat  of  battle,  or  for  necelfary  felf 
defence.  And  to  obviate  f uch  favage  and  tniflaken  notions, 
the  ftatute  <;  Eliz.  c.  1.  provides,  that  it  fhall  not  be  lawful  to 
kill  any  perfon  attained  in  a praemunire,  any  law,  ftatute,  opi- 
nion, or  expofition  of  law  to  the  contrary  notwithltanding. 
But  ftill  fuch  delinquent,  though  protefted  as  a part  of  the 
public  from  public  wrongs,  can  bring  no  aftion  for  any  private 
injury,  how  atrocious  foever  ; being  lo  far  out  of  the  proteftion 
of  the  law,  that  it  will  not  guard  his  civil  rights,  nor  remedy 
any  grievance  which  he  as  an  individual  may  fuffer.  And  no 
man,  knowing  him  to  be  guilty, can  with  fafety  give  him  com- 
fort, aid,  or  relief. 

PRi'ENESTE  (anc.  geog.),  a town  of  Latium,  to  the  fouth- 
eaft  of  Rome,  towards  the  territory  of  the  iEqui  ; a place  of 
great  ftrength;  famous  for  the  temple  and  oracle  of  Fort unc, 
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called  Sortes  Vrancft'.nce  (Strabo)  ; which  Tiberiiis  wanted  to 
deftroy,  but  was  deterred  by  the  awful  majefty  of  the  place. 
From  a colony  it  was  raifed  to  a municipium  by  Tiberius  (In- 
fcriptions,  Florus,  A.  Gellius),  on  the  confederation  of  his  reco- 
very from  a dangerous  illnefs  near  this  place.  Thither  the  Ro- 
man emperors  ulually  retired,  on  account  of  the  agreeablenefs 
of  the  (ituation  (Suetonius).  It  was  a very  ancient  city,  with 
a territoiy  of  large  extent  (Livy).  The  temple  of  Fortune  was 
built  in  the  moll  liimptuous  manner  by  Sylla,  and  the  pavement 
was  Mofaic  work  (Pliny).  Concerning  the  Sortes,  there  is  a 
remarkable  palTage  in  Cicero;  who  lays  that  it  was  all  a mere 
contrivance,  in  order  to  deceive,  either  for  the  purpofes  of  gain 
or  fuperftition.  The  town  that  has  lucceeded  it  Rands  low  in 
a valley,  and  is  called  Palejlrina , in  the  Campania  of  Rome. 
E.  Ion.  13.  30.  N,  lat.  42.  o. 

PRESIDIUM  (Notitia),  a town  of  the  Carnavii  in  Bri- 
tain. Now  thought  to  be  Warwick  (Camden).  Another  of 
Corfica  (Antonine),  30  miles  to  the  fouth  of  Aleria.  A third 
Prafidium  furnamed  Julium,  in  Bsetica  (Pliny), 

P PRETORIA  Augusta  (Ptolemy),  a town  of  Dacia.  Now 
called  BraJfo’U)  by  the  natives,  and  Cron/lat  by  the  Germans 
(Baudrand)  : a town  in  Tranfylvania.  E.  Ion.  250.  N.  lat. 
470.  Another  of  the  Salaffii,  near  the  two  gates  or  defiles  of 
the  Alps,  the  Graja:  and  Penninae  (Pliny) ; a Roman  colony, 
fettled  by  Auguftus  after  the  defeat  of  the  Salatlii  by  Terentius 
Varro,  on  the  fpot  where  he  encamped  (Strabo,  Dio  Caffius, 
Ptolemy),  fituated  on  the  river  Duria  Major.  The  town  is 
now  called  Aojla  or  Aoujl,  in  Piedmont.  E.  Ion.  7.  14.  N. 
lat.  45.  19. 

PR/ETORIUM  (Antonine,  Notitia  Imperii),  a town  of 
the  Brigantes.  Now  P aterivgtcn  (Camden),  near  the  mouth 
of  the  Humber  in  Yorkshire,  Coventry  (Talbot). 

PRAGMATIC  sanction,  in  the  civil  law,  is  defined  by 
Hottoman  to  be  a refeript  or  anfwer  of  the  fovereign,  delivered 
by  advice  of  his  council,  to  Come  college,  order,  or  body  of 
people,  upon  confulting  him  on  fome  cafe  of  their  community. 
The  like  anlwer  given  to  any  particular  perfon  is  called  fimply 
refeript.  The  term  pragmatic  JanBion  is  chiefly  applied  to  a 
fettlement  of  Charles  VI.  emperor  of  Germany,  who,  in  the 
year  1722,  having  no  fons,  fettled  his  hereditary  dominions  on 
his  elddt  daughter  the  archduchefs  Maria  Therefa,  which  was 
confirmed  by  the  diet  of  the  empire,  and  guaranteed  by  Great 
Britain,  France,  the  States-General,  and  molt  of  the  powers  in 
Europe.  The  word  pragmatic  is  derived  from  the  Greek  Wpciyu.d, 
negotium,  “ bufinefs.”  It  is  fometimes  alfo  called  abfolutely 
pragmatic,  To  roo.yu.Aiv.'jv . 

PRAGUE,  a large  and  famous  city,  capital  of  Bohemia, 
and  an  archiepifcopal  fee.  It  comprehends  three  towns,  the 
Old,  the  New,  and  the  Little  Town,  and  is  15  miles  in  cir- 
cumference. It  is  built  upon  feven  mountains,  and  has  above 
100  churches,  and  as  many  palaces.  The  Muldaw  runs 
through  the  city,  feparating  the  old  town  from  the  new,  and 
over  it  is  a bridge  of  1 B arches,  with  a ltrong  tower  at  each 
end.  The  old  town  is  very  populous ; the  houfes  are  high, 
and  the  tlreets  narrow.  In  this  part  is  the  old  palace,  where 
the  ancient  kings  refided ; but  the  fineft  ornament  is  the  uni- 
verfity,  frequented  by  a great  number  of  fludents.  The  Jefuits 
had  a magnificent  college  here  ; and  here  the  Jews  have  nine 
lynagogues.  The  new  town  contains  fine  ftruftures,  handfome 
gardens,  and  large  llreets.  In  the  church  of  St.  Peter  and  St. 
Paul  is  a large  column,  broken  in  three  pieces,  which  they  pre- 
tend the  devil  brought  fiom  t.  Mary’s  at  Rome.  The  little 
town  was  built  on  the  fpot  where  there  was  a foreft ; and  there 
is  a poplar  tree  yet  (landing,  which  they  affirm  has  grown  there 
about  1000  years.  The  principal  buildings  are  the  Royal  Caf- 
tle,  the  Radfhin,  and  the  Straw-houte.  The  firtl  contains  a 
hall,  100  paces  long  and  40  broad,  without  any  pillar  to  tup- 
port  tlie  roof.  The  palace  called  Radfhin^  is  the  place  where 


prince  Drahomire  was  fwallowed  up  alive  in  921.  In  the 
Straw-houfe  they  (how  the  place  where  the  Swedes  entered  the 
city  in  1648.  Prague  was  taken  by  tlorm  by  the  French  in 
1741  ; but  they  were  obliged  to  leave  it  in  1742.  In  1744, 
it  was  taken  by  the  king  of  Pruffia;  but  he  was  obliged  to 
abandon  it  the  fame  year.  It  was  befieged  again  by  the  king 
of  Pruffia,  in  1757,  after  a great  vidtory,  obtained  near  this 
city,  over  the  Aulfrians  ; but  being  defeated  fome  time  after, 
he  was  obliged  to  raife  the  fiege.  It  is  75  miles  S.  E.  of  Dref- 
den,  15S  S.  E.  of  Berlin,  and  235  N.  W.  of  Vienna.  E.  Ion. 
14.  47.  N.  lat.  ro.  4. 

PRAM,  or  Prame,  a kind  of  lighter  ufed  in  Holland  and 
the  ports  of  the  Baltic  Sea,  to  carry  the  cargo  of  a merchant 
fliip  along-Jide , in  order  to  lade  or  to  bring  it  to  fhore  to  be 
lodged  in  the  ftorehoufes  after  being  difeharged  out  of  the 
veftel. 

Prame,  in  military  affairs,  a kind  of  floating  battery,  being 
a flat-bottomed  veffel,  which  draws  little  water,  mounts  feveral 
guns,  and  is  very  ufeful  in  covering  the  difembarkation  of 
troops.  They  are  generally  made  ufe  of  In  tranfporting  troops 
over  the  lakes  in  America. 

PRAMNION,  in  natural  hiftory,  the  name  of  a femipel- 
lucid  gem.  This  is  a very  Angular  (tone,  and  of  a great  con- 
cealed beauty.  Our  lapidaries,  when  they  met  with  it,  call  rt 
by  the  name  of  the  black  agate.  It  is  of  an  extremely  clofe, 
compadt,  and  firm  texture,  of  a ffnooth  and  equal  furface,  and 
in  (hape  very  irregular,  being  fometimes  round,  fometimes  ob- 
long, and  often  flat ; in  fize  it  feldom  exceeds  two  inches.  It 
appears  on  a common  infpedtion  to  be  of  a fine  deep  black, 
but  held  up  againft  the  fun  or  the  light  of  a candle,  it  is  an 
elegant  red,  clouded  by  a quantity  of  fubtile  black  earth.  We 
have  it  from  the  Eaft  Indies. 

PRASIUM,  in  botany  : a genus  of  the  gymnofpermia  or- 
der, belonging  to  the  didynamia  clafs  of  plants  ; and  in  the 
natural  method  ranking  under  the  42d  order,  Verticillatce. 
There  are  four  monofpermous  berries. 

PR  AT  I NAS,  a Greek  poet  contemporary  with  /Efchylus, 
born  at  Pnlius.  He  was  the  firft  among  the  Greeks  who  com- 
pofed  fatires,  which  were  reprefented  as  farces.  Of  thefe  32 
were  ailed,  as  alfo  18  of  his  tragedies,  one  of  which  only  ob- 
tained the  poetical  prize.  Some  of  his  verfes  are  extant,  quoted 
by  Athenaeus. 

PRATIQUE,  orPiiATTic,  in  commerce,  a negotiation  or 
communication  of  commerce  which  a merchant  veffel  obtains  in 
the  port  it  arrives  in  and  the  countries  it  difeovers : hence  to 
obtain  a pratique  is  to  obtain  liberty  to  frequent  a port,  to  go 
afhore,  to  buy  and  fell,  it c. 

PRATT  (Charles),  earl  of  Camden,  was  the  third  fon  of 
Sir  John  Pratt,  knight,  ehief-juflice  of  the  court  of  king’s- 
bench  under  George  I.  by  his  fecond  wife  Elizabeth,  daughter 
of  the  reverend  Hugh  Wilfon,  canon  of  Bangor,  and  was  bom 
in  1713,  the  year  before  his  father  was  called  to  the  honour  of 
the  bench.  He  received  the  firft  rudiments  of  his  education  at 
Eton,  and  afterwards  removed  to  king’s  college,  Cambridge. 
Of  his  early  life  at  both  places  there  is  little  known,  other 
than  that  at  college  he  was  found  to  be  remarkably  diligent  and 
ftudious,  and  particularly  fo  in  the  hiftory  and  conftitution  of 
this  country.  By  fome  he  was  thought  to  be  a little  too  tena- 
cious of  the  rights  and  privileges  of  the  college  he  belonged  to  ; 
but  perhaps  it  was  to  this  early  tendency  that  we  are  indebted 
for  thofe  noble  ftruggles  in  defence  of  liberty,  which,  whether 
in  or  out  of  office,  he  difplayed  through  the  whole  courfe  of 
his  political  life.  After  Haying  out  the  ufual  time  at  college, 
and  taking  his  rnafter’s  degree,  in  1739  he  entered  hi  in  tel  f a 
ftudent  of  the  Inner  Temple,  and  was  in  due  time  admitted 
by  that  honourable  fociety  as  a barritter  at  law.  And  here  a 
ctrcunvftance  developes  itfelf  in  the  hiftory  of  this  great  mail, 
which  (hows  how  much  chance  governs  in  the  afluirs  of  this 
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world,  and  that  the  mod  confiderable  talents  nnd  incli fj »u table 
integrity  will  fometiraes  require  the  introduction  of  this  mitt  rets 
of  the  ceremonies,  in  order  to  obtain  that  which  they  ought  to 
pullets  from  their  own  intrinfic  qualifications. 

Mr.  Pratt  after  his  being  called  to  the  bar,  not withflanding 
his  family  introduction,  and  his  own  perfonal  character,  was 
very  near  nine  years  in  the  profeffion,  without  ever  getting  in 
any  degree  forward.  Whether  this  arofe  from  a natural  timidity 
of  conllitufion,  ill-luck,  or  perhaps  a mixture  of  defpondence 
growing  out  of  the  two  circumftances,  it  is  now  difficult  to  tell ; 
but  the  fadd  was  fo  : and  he  was  to  difpirited  by  it,  that  he  had 
feme  thoughts  of  relinqoiffiing  the  profeffion  of  the  law,  and 
retiring  to  his  college,  where,  in  rotation,  he  might  be  Pure  of 
a church  living,  that  would  give  him  a fmali  but  honourable 
independence.  With  thefe  melancholy  ideas  he  .went  as  ufual 
the  weliern  circuit,  to  make  cne  more  experiment,  and  then  to 
take  his  final  determination.  Mr.  Henley,  afterwards  !o:d 
Northington  and  chancellor  of  England,  was  in  the  fame  cir- 
cuit : he  was  Mr.  Pratt's  mod  intimate  friend  ; and  he  now 
availed  himfelf  of  that  frienddiip,  and  told  him  his  fituation, 
and  his  intentions  of  retiring  to  the  univerfity  and  going  into 
the  church.  He  oppofed  his  intention  with  drong  raillery,  and 
got  him  engaged  in  a caufe  along  with  himfelf ; and  Mr. 
Henley  being  ill,  Mr.  Pratt  took  the  lead,  and  difplayed  a pro- 
fellional  knowledge  and  elocution  that  excited  the  admiration 
of  his  brother  barrilters  as  much  as  that  of  the  whole  court. 
He  gained  his  caufe  ; and,  betides,  he  acquired  the  reputation 
of  an  eloquent,  profound,  and  conflitutional  lawyer.  It  was 
this  circumdance,  together  with  the  continued  good  offices  of 
his  friend  Henley,  which  led  to  his  future  greatnefs  ; for  with 
all  his  abilities  and  all  his  knowledge,  he  might  otherwife  in 
all  probability  have  palled  his  life  in  obl’curity  unnoticed  and 
unknown. 

He  became  now  one  of  the  mod  fuccefsful  pleaders  at  the 
bar,  and  honours  and  emoluments  flowed  thick  upon  him.  He 
was  chofen  to  reprefent  the  borough  of  Downton,  Wilts,  after 
the  general  elertion  in  1759  ; recorder  of  Bath  1739  ; and  the 
fame  year  was  appointed  attorney-general ; in  January  1 762  he 
was  called  to  the  degree  of  ferjeant  at  law,  appointed  chief- 
juflice  of  the  common  pleas,  and  knighted.  His  lordffiip  pre- 
fided  in  that  court  with  a dignity,  weight,  and  impartiality, 
never  exceeded  by  any  of  his  predeceffors  ; and  when  John 
Wilkes,  Efq.  was  feized  and  committed  to  the  Tower  on  an 
illegal  general  warrant,  his  lordffiip,  with  the  intrepidity  of  a 
Britiffi  magiftrate,  and  the  becoming  fortitude  of  an  Engliffi- 
man,  granted  him  a habeas  corpus  ; and,  on  his  being,  brought 
before  the  court  of  common  pleas,  difeharged  him  from  his 
confinement  in  the  Tower,  May  6,  17 63,  in  a fpeech  which 
did  him  honour.  His.  wile  and  fpirited  behaviour  on  this  re- 
markable occafion,  fo  intereding  to  every  true-born  Briton,  and 
in  the  confequent  judicial  proceedings  between  the  printers  of 
The  North  Briton  and  the  mefl'engers  and  others,  was  fo  ac- 
ceptable to  the  nation,  that  the  city  of'  London  prefented 
him  with  the  freedom  of  their  corporation  in  a gold  box,  and 
defired  his  pibture,  which  was  put  up  in  Guildhall,  with  this 
in/crip  t ion  ; 
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This  portrait,  painted  by  Reynolds,  was  engraved  by  Bafire- 
The  corporations  of  Dublin,  Bath,  Exeter,  and  Norwich,  paid 
him  the  like  compliment;  and  in  a petition  entered  in  the 
journals  of  the  city  of  Dublin,  it  was  declared,  that  no  man 
appeared  to  h ive  acquitted  himfelf  in  his  high  dation  with  Inch 
becoming  zeal  for  the  honour  and  dignity  of  the  crown,  and  the 
fulfilling  his  majedy’s  mod  gracious  intentions  for  prefendng 
the  freedom  and  happinefs  of  his  fubjerts,  and  fuch  invincible 
fortitude  in  adminidering  juftice  and  law,  as  the  right  honour- 
able Sir  Charles  Pratt,  knight,  the  prefent  lord-chief-juftice  of 
his  majedy’s  court  of  common  pleas  in  England,  has  drown  in 
fome  late  judicial  determinations,  which  mud  be  remembered 
to  his  lordffiip’s  honour  while  and  wherever  Britiffi  liberties 
are  held  facred. 

Higher  honours,  however,  than  the  breath  of  popular  ap- 
plaufe  awaited  Sir  Charles  Pratt.  On  the  i5th  of  July  1765, 
he  was  created  a peer  of  Great  Britain  by  the  ltyle  and  title  of 
lord  Camden,  baron  Camden,  in  the  county  of  Kent  3 and, 
July  30,  1 766,  on  the  refignation  of  Robert  earl  of  Northington, 
he  was  appointed  lord  high  chancellor  of  Great  Britain;  in  which 
capacity  he,  in  a fpeech  of  two  hours,  declared,  upon  ihe  fir  it 
decifion  of  the  fuit  againd  the  mtfi'engers  who  arreded  Mr. 
Wilkes,  that  “ ifwas  the  unanimous  opinion  of  the  whole  court, 
that  general  warrants,  except  in  cafes  of  high  treafon,  were  ille- 
gal, oppreffive,  and  unwarrantable.  He  condurted  himfelf  in 
this  high  office  fo  as  to  obtain  the  love  and  edeem  of  all  parties  ; 
but  when  the  taxation  of  Artie  rica  was  in  agitation,  he  declared 
himfelf  againd  it,  and  drongly  oppofing  it,  was  removed  from 
his  dation  in  1770. 

Upon  the  fall  of  lord  North  he  was  again  taken  into  the  ad- 
miniftration,  and  on  the  27th  of  March  1782  appointed  pre- 
fident  of  the  council  ; an  office  which  he  refigned  in  March 
1783.  On  the  13th  of  May  1786,  he  was  created  vifeount 
Bayham  of  Bayjiam  Abbey,  Kent,  and  earl  Camden. 

Whether  we  confider  earl  Camden  as  a Jlatefman,  called  to 
that  high  fituation  by  his  talents  ; as  a lawyer,  defending, 
fupporting,  and  enlarging  the  conftitution  ; or  as  a man  fuf- 
taining  both  by  his  firmnefs  and  unfhaken  integrity — in  all  he 
excites  our  general  praife  ; and  when  we  contemplate  his  high 
and  exalted  virtue,  we  muft-allow  him  to  have  been  an  honour 
to  his  country.  He'  died  on  the  1 8th  of  April  1794  at 
his  houfe  in  Hill-dreet,  Berkeley- fquare,  being  at  that  time 
prefident  of  hi*  majedy’s  mod  honourable  privy-council,  a 
governor  of  the  charter-houfe,  recorder  of  the  city  of  Bath, 
and  F.  R.  S. 

He  married  Elizabeth  (daughter  and  coheir  of  Nicholas  Jaf- 
ferys,  Efq J Ton  and  heir  of  Sir  Jeffery  Jafferys  of  Brecknock 
priory,  knight,)  who  died  in  December  1779,  and  by  whom  he 
had  iilue  John  Jafferys  Pratt  (now  lord  Camden),  born  1759, 
M.  P.  for  Bath,  commiffioner  of  the  admiralty,  1782,  refigned 
and  reappointed  1783  ; and  four  daughters,  — Frances,  married, 
1775,  Robert  Stewart,  Efq.  of  Mount  Stewart,  county  of 
Down,  1779,  and  M.  P.  for  that  county  j Elizabeth,  fingle  ; 
Sarah,  married  Nicholas  Saintfield,  Efq.  county  of  Down, 
1779;  Jane,  married,  1780,  William  Head  James,  Efq.  foil 
and  heir  of  Sir  F.  Head  of  Langley,  county  of  Bucks.  His  feat 
at  Camden  Place,  Chifelhurfl,  was  the  refidence  of  the  great 
William  Camden  ; on  whofe  death  it  came  by  feveral  interme- 
diate owners  to  Wefion,  Spencer,  and  Pratt,  and  was  much 
improved  by  his  lordfliip.  His  remains  were  interred  in  the 
family  burying-place  at  Seal,  in  Kent, 

PR  AX  AGO  11  AS,  a native  of  Athens,  at  19  years  of  age 
compofed  the  Hillory  of  the  Kings  of  Athens,  in  two  books  3 
and  at  22  the  Life  ofConflantine  the  Great,  in  which,  though 
a pagan,  he  fpeaks  very  advantageoully  of  that  prince.  He  olfo 
wrote  the  Hiftory  of  Alexander  the  Great.  He  lived  under 
Conllantine  about  the  year  243, 
b B 
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PRAXITELES,  a very  famous  Greek  fculptor,  who  lived 
330  years  before  ChriR,  at  the  time  of  the  reign  of  Alexander 
the  Great.  All  the  ancient  writers  mention  his  ftatues  with  a 
high  commendation,  "efpecially  a Venus  executed  by  him  for  the 
city  of  CnidoSj  which  was  l'o  admirable  a piece,  that  king  Nico- 
medes  offered  to  releafe  the  inhabitants  from  their  tribute  as 
the  purchafe  of  it  ; but  they  refufed  to  part  with  it.  The  in- 
habitants of  the  ille  of  Cos  requeffed  of  Praxiteles  a ftatue  of 
Venus;  and  in  confequence  of  this  application  the  artift  gave 
them  their  choice  of  two;  one  of  which  reprefented  the  god- 
defs  entirely  naked,  and  the  other  covered  with  drapery.  Both 
of  thefe  were  of  exquilite  workmanfliip  ; although  the  former 
was  efteemed  the  molt  beautiful,  neverthelels  the  inhabitants 
of  Cos  had  the  witdom  to  give  the  preference  to  the  latter, 
from  a conviftion  that  no  motive  whatever  could  juftify  their 
introducing  into  their  city  any  indecent  ltatues  or  paintings, 
which  are  l'o  likely  to  inflame  the  paffions  of  young  people, 
and  lead  them  to  immorality  and  vice.  What  a reproach  will 
this  be  to  many  Chritlians  ? — He  was  one  of  the  gallants  of 
of  Phryne  the  celebrated  courtel'an. 

PRAYER,  a folemn  addrefs  to  God,  which,  when  it  is  of 
any  confiderable  length,  confifts  of  adoration,  confejjion,  /appli- 
cation, intercejjion,  and  thank  [giving. 

By  adoration  we  exprefs  ourlenie  of  God’s  infinite  perfeftions, 
his  power,  wifdom,  goodnefs,  and  -mercy  ; and  acknowledge 
that  our  conftant  dependence  is  upon  him  by  whom  the  uni- 
verfe  was  created  and  has  been  hitherto  preferved.  By  confejfon 
is  meant  our  acknowledgment  of  our  manifold  tranlgreflions 
of  the  divine  laws,  and  our  confequent  unworthinefs  of  all  the 
good  things  which  we  enjoy  at  prel'ent  or  expeft  to  be  conferred 
upon  us  hereafter.  In  [application  we  intreat  our  omnipotent 
Creator  and  merciful  judge,  not  to  deal  with  us  after  our  in- 
iquities, but  to  pardon  our  tranfgreflions,  and  by  his  grace  to 
enable  us  to  live  henceforth  righteoufly,  foberly,  and  godly,  in 
this  prefent  world ; and  by  Chriftians  this  intreaty  is  always 
made  in  the  name  and  through  the  mediation  of  Jefus  Chrift, 
becaufe  to  them  it  is  known  that  there  is  none  other  name  un- 
der heaven  given  unto  men  whereby  they  may  be  faved.  To 
thefe  fupplications  for  mercy  we  may  likewife  add  our  prayers 
for  the  necelfaries  of  life  ; becaufe  if  we  feek  [rfi  the  kingdom 
of  God  and  his  righteoufnefs,  we  are  affined  that  fuch  things 
Ihall  be  added  unto  us.  Intcrcejfion  fignifies  thofe  petitions 
which  we  offer  up  for  others,  for  friends,  for  enemies,  for  all 
men,  efpecially  for  our  lawful  .governors,  whether  fupreme  or 
fubordinate.  And  thank/giving  is  the  expreflion  of  our  grati- 
tude to  God,  the  giver  of  every  good  and  perfeft  gift,  for  all 
the  benefits  enjoyed  by  us  and  others,  for  the  means  of  grace, 
and  for  the  hope  of  glory.  Such  are  the  component  parts  of  a 
regular  and  folemn  prayer,  adapted  either  for  the  church  or  for 
the  clofet.  But  an  ejaculation  to  God,  conceived  on  any  emer- 
gency, is  likewife  a prayer,  whether  it  be  uttered  by  the  voice 
or  fuffered  to  remain  a mere  affeftion  of  the  mind  ; becaufe 
the  Being  to  whom  it  is  addreffed  difcerneth  the  thoughts  of 
the  heart. 

That  prayer  is  a duty  which  all  men  ought  to  perform  with 
humility  and  reverence,  has  been  generally  acknowledged  as 
well  by  the  untaught  barbarian  as  by  the  enlightened  Chrif- 
tian. 

Nothing  fo  forcibly  rcllrains  from  ill  as  the  remembrance  of 
a recent  addrels  to  heaven  for  protection  and  affurance.  After 
having  petitioned  for  power  to  refill  temptation,  there  is  fo 
great  an  incongruity  in  not  continuing  the  llruggle,  that  we 
blufh  at  the  thought,  and  perfevere  left  we  lofe  all  reverence 
for  ourfelves.  After  fervently  devoting  our  fouls  to  God,  we 
Hart  with  horror  at  immediate  apofta'cy  : every  aft  of  delibe- 
rate wickednefs  is  then  complicated  with  hypocrify  and  ingra- 
titude : it  is  a mockery  of  the  Father  of  Mercies,  the  for- 


feiture of  that  peace  in  which  we  elofed  our  addrefs,  and  a 
reriunciation  of  the  hope  which  that  addrefs  infpired.  But  if 
prayer  and  immorality  be  thus  incompatible,  furely  the  former 
fhould  not  be  neglefted  by  thofe  who  contend  that  moral  virtue 
is  the  fummit  of  human  perfection. 

PREACHING.  See  Declamation,  Art.]. — The  word 
is  derived  from  the  Hebrew  parajeh,  expo/uit,  “ he  expound- 
ed.” 

PREADAMITE,  a denomination  given  to  the  inhabitants 
of  the  earth,  conceived,  by  fome  people,  to  have  lived  before 
Adam.  Ifaae  de  la  Pereyra,  in  1655,  publiflred  a book  to 
evince  the  reality  of  Preadamites,  by  which  he  gained  a con- 
fiderable number  of  profelytes  to  the  opinion  : but  the  anfwer 
of  Demarets,  profeffor  of  theology  at  Groningen,  publiflred 
the  year  following,  put  a flop  to  its  progrefs ; though  Pereyra 
made  a reply  — His  fyftem  was  this  : The  Jews  he  calls  Adam- 
ites, and  fuppofes  them  to  have  iffued  from  Adam  ; and  gives 
the  title  Preadamites  to  the  Gentiles,  whom  he  fuppofes  to 
have  been  a long  time  before  Adam.  But  this  being  expvefsly 
contrary  to  the  firA  words  of  Genefis,  Pereyra  had  recourfe  to 
the  fabulous  antiquities  of  the  Egyptians  and  Chaldaeans,  and 
to  fome  idle  rabbins,  who  imagined  there  had  been  another 
world  before  that  deferibed  by  Moles.  He  was  apprehended 
by  the  inquifition  in  Flanders,  and  very  roughly  ufed,  though 
in  the  fervice  of  the  dauphin.  But  he  appealed  from  their 
fentence  to  Rome  ; whither  he  went  in  the  time  of  Alex- 
ander VII.  and  where  he  printed  a retractation  of  his  book  of 
Preadamites.  See  Pre-existf.nce. 

PREAMBLE,  in  law,  the  beginning  of  an  aft  of  parlia- 
ment, &c.  which  ferves  to  open  the  intent  of  the  aft,  and 
the  mifehiefs  intended  to  be  remedied  by  it. 

PREBEND,  the  maintenance  a prebendary  receives  out  of 
the  eftate  of  a cathedral  or  collegiate  church.  Prebends  are- 
diAinguilhed  into  Ample  and  dignitary  : a limple  prebend  has 
no  more  than  the  revenue  for  its  fupport ; but  a prebend  with 
dignity  has  always  a jurifdiftion  annexed  to  it. 

PREBENDARY,  an  ecclefiaflic  who  enjoys  a prebend. — 
The  difference  between  a prebendary  and  a canon  is,  that  the 
former  receives  his  prebend  in  conlideration  of  his  officiating 
in  the  church,  but  the  latter  merely  by  his  being  received  into 
the  cathedral  or  college. 

PRECEDENCE,  a place  of  honour  to  which  a perfon  is 
entitled.  This  is  either  of  courtefy  or  of  right.  The  former 
is  that  which  is  due  to  age,  eftate,  &c.  which  is  regulated  by 
cuftom  and  civility  : the  latter  is  fettled  by  authority  ; and* 
when  broken  in  upon,  gives  an  aftion  at  law. 

The  order  of  precedency  in  Great  Britain  is  fhown  at  the 
clofe  of  the  article  Heraldry. 

PRECEDENT,  in  law,  a cafe  which  has  been  determined, 
and  which  ferves  as  a rule  for  all  of  the  fame  nature. 

PRECENTOR,  a dignitary  in  cathedrals,  popularly  called 
the  chantor , or  majler  of  the  choir. 

PRECEPT,  in  law,  a command  in  writing  fent  by  a chief 
juftice  or  juflice  of  the  peace,  for  bringing  a perfon,  record, 
or  other  matter,  before  him. 

PRECEPTIVE,  any  thing  which  gives  or  contains  pre- 
cepts. , • 

Preceptive  Poetry.  See  Poetry. 

PRECESSION  of  the  Equinoxes.  The  mod  obvious 
of  all  the  celeftial  motions  is  the  diurnal  revolution  of  the  ftarry 
heavens.  The  whole  appears  to  turn  round  an  imaginary 
axis,  which  paffes  through  two  oppofite  points  of  the  heavens, 
called  the  poles.  One  of  thefe  is  in  our  fight,  being  very  near 
the  ftar  and  in  the  tail  of  the  little  bear.  The  great  circle 
which  is  cquidillant  from  both  poles  divides  the  heavens  into 
the  northern  and  fouthern  hemifpheres,  which  are  equal.  It 
is  called  the  equator^  and  it  cuts  the  horizon  in  the  ealt  and 
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weft  points  and  every  ftar  in  it  is  1 z fiderlal  hours  above  and 
as  many  below  the  horizon,  in  each  revolution. 

The  fun’s  motions  determine  the  length  of  day  and  night, 
and  the  vicifiitudes  of  the  feafons.  By  a long  feries  of  obfer- 
vation?,  the  fhepherds  of  Afia  were  able  to  mark  out  the  fun’s 
path  in  the  heavens ; he  being  always  in  the  oppofite  point  to 
that  which  comes  to  the  meridian  at  midnight,  with  equal  but 
oppolite  declination.  Thus  they  could  t?ll  the  liars  among 
which  the  fun  then  was,  although  they  could  not  fee  them. 
. They  difeovered  that  his  path  was  a great  circle  of  the  hea- 
vens, afterward  called  the  Ecliptic  ; which  cuts  the  equator 
in  two  oppolite  points,  dividing  it,  and  being  divided  by  it, 
into  two  equ  parts.  They  further  obferved,  that  when  the 
fun  was  in  either  of  thefe  points  of  interfedlion,  his  circle  of 
diurnal  revolution  coincided  with  the  equator,  and  therefore 
the  days  and  nights  were  equal.  Hence  the  equator  came  to 
be  called  the  Equinoctial  line,  and  the  points  in  which  it 
cuts  the  ecliptic  were  called  the  Equinoctial  points,  and 
the  fun  was  then  faid  to  be  in  the  equinoxes.  One  of  thefe 
was  called  the  Vernal  and  the  other  the  Autumnal  Equi- 
nox. 

It  was  evidently  an  important  problem  in  praftical  aftronomy 
to  determine  the  exa£t  moment  of  the  fun’s  occupying  thefe 
flations  ; for  it  was  natural  to  compute  the  courfe  of  the  year 
from  that  moment.  Accordingly  this  has  been  the  leading 
problem  in  the  aftronomy  of  ail  nations.  It  is  fufceptible  of 
conliderable  precifion,  without  any  apparatus  of  inftruments. 
It  is  only  neceflary  to  obferve  the  fun’s  declination  on  the  noon 
of  two  or  three  days  before  and  after  the  equinoctial  day.  On 
two  confecutive  days  of  this  number,  his  declination  mult 
have  changed  from  north  to  fouth,  or  from  fouth  to  north. 
If  his  declination  on  one  day  was  obferved  to  be  2 17  north, 
and  on  the  next  5;  fouth,  it  follows  that  his  declination  was 
nothing,  or  that  he  was  in  the  equinodtial  point  about  23  mi- 
nutes atter  7 in  the  morning  of  the  fecond  day.  Knowing  the 
precife  moments,  and  knowing  the  rate  of  the  fun’s  motion  in 
the  ecliptic,  it  is  eafy  to  afeertain  the  precife  point  of  the 
ecliptic  in  which  the  equator  interfered  it. 

By  a feries  of  fuel)  obfervations  made  at  Alexandria,  be- 
tween the  years  161  and  127  before  Ch.rift,  Hipparchus,  the 
father  of  our  aftronomy,  found  that  the  point  of  the  autumnal 
equinox  was  about  fix  degrees  to  the  eaftward  of  the  ftar  called 
Spica  virgin  is.  Eager  to  determine  every  thing  by  multi- 
plied obfervations,  he  ranfacked  all  the  Chaldaean,  Egyptian, 
and  other  records,  to  which  his  travels  could  procure  him  ac- 
cefs,  for  obfervations  of  the  fame  kind  ; but  he  does  not  men- 
tion his  having  found  any.  He  found,  however,  fome  obfer- 
vations of  Ariftillus  and  Timochares  made  about  1 50  years 
before.  From  thefe  it  appeared  evident  that  the  point  of  the 
autumnal  equinox  was  then  about  eight  degrees  eaft  of  the 
fame  ftar.  Fie  difeufles  thefe  obfervations  with  great  fagacity 
and  rigour ; and,  on  their  authority,  he  aflerts  that  the  equi- 
noctial points  are  hot  fixed  iu  the  heavens,  but  move  to  the 
weft  ward  about  a degree  in  73  years,  or  fomewhat  lefs. 

This  motion  is  called  the  Precession  of  the  Equinoxes, 
becaufe  by  it  the  time  and  place  of  the  fun’s  equinoctial  ftation 
precedes  the  ufual  calculations:  it  is  fully  confirmed  by  all 
fubfequent  obfervations.  In  17  50  the  autumnal  equinox  was 
obferved  to  be  20°  21 ' weltward  of  fpica  virginis.  Suppofing 
the  motion  to  have  been  uniform  during  this  period  of  ages,  it 
follows  that  the  annual  preceflion  is  about  50"} ; that  is,  if 
the  cclcftfal  equator  cut  the  ecliptic  in  a particular  point  on 
any  day  of  this  year,  it  will  on  the  fame  day  of  the  following 
year  cut  it  in  a point  5Q,/'  to  the  weft  of  it,  and  the  fun  will 
come  to  the  equinox  20'  23"  before  he  has  completed  his  round 
of  the  heavens.  Thus  tlu:  equinoctial  or  tropical  year,  or  true 


year  of  feafons,  is  fo  much  fhorter  than  the  revqlution  of  the 
fun  or  the  fidereal  year. 

It  is  this  difeovery  that  has  chiefly  immortalized  the  name  of 
Hipparchus,  though  it  mult  be  acknowledged  that  all  his  af- 
trouomical  1 eft-arches  have  been  conduced  with  the  fame  faga- 
city and  intelligence  It  was  natural  therefore  for  him  to  value 
himfelf  highly  for  the  difeovery.  It  muft  be  acknowledged 
to  be  one  of  the  moll  Angular  that  has  been  made,  that  the  re- 
volution of  the  whole  heavens  Ihould  not  be  liable,  but  its  axis 
continually  changing.  For  it  muft  be  obferved,  that  fince  the 
equator  changes  its  pofition,  and  the  equator  is  only  an  imagi- 
nary circle,  equidiftant  from  the  two  po3es  or  extremities  of  the 
axis ; thefe  poles  and  this  axis  muft  equally  change  their  pofi- 
tions.  The  equinoCtial  points  make  a complete  revolution  in 
about  23745,  the  equator  being  all  the  while  inclined  to  the 
ecliptic  in  nearly  the  fame  angle.  Therefore  the  poles  of  this 
diurnal  revolution  mull  deferibe  a circle  round  the  poles  of  the 
ecliptic  at  the  diftance  of  about  23^  degrees  in  25743  years; 
and  in  the  time  of  Timochares  the  north  pole  of  the  heavens 
muft  have  been  30  degrees  eaftward  of  where  it  now  is* 

Hipparchus  has  been  accufed  of  plagiarifm  and  infincerity 
in  this  matter.  It  is  now  very  certain  that  the  preceflion  of 
the  equinoxes  was  known  to  the  aftronomers  of  India  many 
ages  before  the  time  of  Hipparchus.  It  appears  alfo  that  the 
Chaldaeans  had  a pretty  accurate  knowledge  of  the  year  of  fea«- 
Tons.  From  their  faros  we  deduce  their  meafure  of  this  year 
to  be  365  days  5 hours  49  minutes  and  11  feconds,  exceeding 
the  truth  only  by  26”,  and  much  more  exaCt  than  the  year  of 
Flipparchus.  They  had  alfo  a fidereal  year  of  365  days 
6 hours  1 1 minutes.  Now  what  could  occafion  an  attention 
to  two  years,  if  they  did  not  fuppofe  the  equinoxes  move- 
able  ? The  Egyptians  alfo  had  a knowledge  of  fomething  equi- 
valent to  this  ; for  they  had  difeovered  that  the  dog-ftar  was 
no  longer  the  faithful  forewarner  of  the  overflowing  of  the 
Nile,  and  they  combined  him  with  the  ftar  Fomalhafet  in  their 
myftical  kalendar.  This  knowledge  is  alfo  involved  in  the 
precepts  o’f  the  Chinefe  aftronomy,  of  much  older  date  than 
the  time  of  Hipparchus. 

But  all  thefe  acknowledged  faCts  are  not  fufficienl  for  depriv- 
ing Hipparchus  of  the  honour  of  the  difeovery,  or  fixing  on  him 
the  charge  of  plagiarifm.  This  motion  was  a thing  unknown 
to  the  aftronomers  of  the  Alexandrian  fchool,  and  it  was  pointed 
out  to  them  by  Hipparchus  in  the  way  in  which  he  afeertained 
every  other  pofition  in  aftronomy,  namely,  as  the  mathematical 
refult  of  aCtual  obfervations,  and  not  as  a thing  deducible  from 
any  opinions  on  other  fubjeCts  related  to  it.  We  fee  him,  on  all 
other  occafions,  eager  to  confirm  his  own  obfervations,  and  his 
deductions  from  them,  by  every  thing  he  could  pick  up  from 
other  aftronomers  ; and  he  even  adduced  the  above-mentioned 
practice  of  the  Egyptians  in  corroboration  of  his  doCtrine.  It 
is  more  than  probable  then  that  he  did  not  know  any  thing 
more.  Had  he  known  the  Indian  preceffion  of  54"  annually, 
he  had  no  temptation  whatever  to  withold  him  from  ufing  it  in 
preference  to  one  which  he  acknowledges  to  be  inaccurate,  bq- 
caufe  deduced  from  the  ftiort  period  of  ijjo  years,  and  from  the 
obfervations  of  Timochares,  in  which  he  had  no  great  confidence. 

This  motion  of  the  ftarry  heavens  was  long  a matter  of  dii- 
cuiTion,  as  a thins'  for  which  no  phyfical  reafon  could  be  afligned. 
But  the  eftabliflinient  of  the  Copernican  fyftem  reduced  it  to  a 
very  Ample  ati’air  ; the  motion  which  was  thought  to  affeCt  all 
the  heavenly  bodies,  is  now  acknowledged  to  be  a deception,  or 
a falfe  judgment  from  the  appearances.  The  earth  turns  round 
its  own  axis  while  it  revolves  round  the  fun,  in  the  lame  manner 
as  we  may  caule  a child’s  top  to  Ip  in  on  the  brim  of  a mill-ftone, 
while  the  Hone  is  turning  llqwly  round  its  axis.  If  the  top 
Ipin  ftcadily,  without  any  wavering,  its  axis  will  always  point 
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to  the  zenith  of  tlie  heavens  j but  we  frequently  fee,  that  while 
it  Ipirsa  britkly  round  its  axis,  the  axis  itfclf  has  a tlow  conical 
motion  round  the  vertical  line,  fo  that,  if  produced,  it  would 
fl'iwiy  defcribe  a circle  in  the  heavens  round  the  zenith  point. 
Thetlat  furfaCe  of  the  top  may  reprefent  the  terreftrial  equator, 
gradually  turning  itfclf  round  on  all  Tides.  If  this  top  were 
formed  like  a ball,  with  an  equatorical  circle  on  it,  it  would 
reprefent  the  whole  motion  very  prettily,  the  only  difference  be- 
ing, that  the  /pinning  motion  and  this  wavering  motion  are  in 
the  fame  direction  ; whereas  the  diurnal  rotation  and  the  motion 
of  the  equinoctial  points  are  in  contrary  directions.  Even  this 
rUffimulafity  may  be  removed,  by  making  the  top  turn  on  a cap, 
like  the  card  of  a mariner’s  compafs. 

It  is  now  a matter  fully  eftablifhed,  that  while  the  earth  re- 
volves round  the  fun  from  weft  to  eaft,  in  the  plane  of  the  eclip- 
tic, in  the  coufle  pf  a year  it  turns  round  its  own  axis  from  weft 
to  eaft  in  23”  56'  4",  which  axis  is  inclined  to  this  plane  in  an 
angle  of  nearly  230  28'  ; and  that  this  axis  turns  round  a line 
perpendicular  to  the  ecliptic  in  25,743  years  from  eaft  to  weft, 
keeping  nearly  the  fame  inclination  to  the  ecliptic. — By  this 
means,  its  pole  in  the  fphere  of  the  ftarry  heavens  defcribes  a 
circle  round  the  pole  of  the  ecliptic  at  the  diftance  of  230  28' 
nearly.  The  confequence  of  this  muft  be,  that  the  terreftial 
equator,  when  produced  to  the  fphere  of  the  ftarry  heavens,  will 
cut  the  ecliptic  in  two  oppofite  points,  through  which  the  fun 
muft  pafs  when  he  makes  the  day  and  Right  equal  ; and  that 
thefe  points  muft  ftiift  to  the  weftward,  at  the  rate  of  50-3-  Se- 
conds annually,  which  is  the  preceffion  of  the  equinoxes.  Ac- 
cordingly this  has  been  the  received  do&rine  among  aftrono- 
mers  for  nearly  three  centuries,  and  it  was  thought  peffedtly 
conformable  to  appearances. 

But  Dr.  Bradley,  the  moft  fagacious  of  modern  aftronomers, 
hoped  todifcover  the  parallax  of  the  earth’s  orbit  by  obfervations 
of  the  actual  pofition  of  the  pole  of  the  celeftial  revolution.  Dr. 
Hooke  had  attempted  this  before,  but  with  very  imperfedt  in- 
ftruments.  The  art  of  obferving  being  now  prodigioufly  im- 
proved, Dr.  Bradley  refumed  this  inveftigation.  It  will  eafily 
appear,  that  if  the  earth’s  axis  keep  parallel  to  itfelf,  its  extre- 
mity muft  defcribe  in  the  fphere  of  the  ftarry  heavens  a figure 
equal  and  parallel  to  its  orbit  round  the  fun  ; and  if  the  ftars 
be  fo  near  that  this  figure  is  a vifible  objeft,  the  pole  of  diurnal 
revolution  will  be  in  different  diftinguifhable  points  of  this 
figure.  Confequently,  if  the  axis  defcribe  the  cone  already 
mentioned,  the  pole  will  not  defcribe  a circle  round  the  pole  of 
the  ecliptic,  but  will  have  a looped  motion  along  this  circumfe- 
rence, fimilar  to  the  abfolute  motion  of  one  of  Jupiter’s  fatellites, 
defcribing  an  epicycle  whofe  centre  defcribes  the  circle  round  the 
pole  of  the  ecliptic. 

He  accordingly  obferved  fuch  an  epicyclical  motion,  and 
thought  that  he  had  now  overcome  the  only  difficulty  in  the 
Copernican  fyftem;  but,  on  maturely'  confidering  his  obfervati- 
ons, he  found  this  epicycle  to  be  quite  inconfiftent  with  the  con- 
fequences  of  the  annual  parallax,  and  it  puzzled  him  exceed- 
ingly. One  day,  while  taking  the  amufement  of  failing  about 
on  the  Thames,  he  obferved  that  every  time  the  boat  tacked, 
the  direftion  of  the  wind,  eftimated  by  the  direction  of  the  vane, 
feemcd  to  change.  This  immediately  fuggefted  to  him  the 
caufeof  his  obferved  epicycle,  and  he  found  it  an  optical  illufion, 
occafioned  by  a combination  of  the  motion  of  light  with  the 
motion  of  his  telefcope  while  obferving  the  polar  ftars.  Thus 
he  unwittingly  eftablifhed  an  incontrovertible  argument  for  the 
truth  of  the  Copernican  fyftem,  and  immortalized  his  name  by 
his  difcovery  of  the  Aberration  of  the  ftars. 

He  now  engaged  in  a feries  of  obfervations  for  afccrtaining  all 
the  circumftances  of  this  difcovery.  In  the  courfe  of  thefe, 
which  were  continued  for  28  years,  he  difcoYered  another  epi- 


cyclical motion  of  the  pole  of  the  heavens,  which  was  equally 
curious  and  unexpected.  He  found  that  the  pole  deferibed  an 
epicycle,  whole  diameter  was  about  jtf  , having  for  its  centre 
that  point  of  the  circle  round  the  pole  of  the  ecliptic  in  which 
the  pole  would  have  been  foimd  independent  of  this  new  mo- 
tion. tie  alfo  obferved,  that  the  period  of  this  epicyclical  mo- 
tion was  18  years  and  leven  months.  It  ftruck  him,  that  this 
was  ptecifely  the  period  ot  the  revolution  of  the  nodes  of  the 
moon’s  orbit.  He  gave  a brief  account  of  thefe  refults  to 
Lord  Macclesfield, .then  prefiicnt  of  t he  Royal  Society,  in  1747. 
Mr.  Machin,  to  whom  he  alfo  communicated  the  obfervations, 
gave  him  in  return  a very  neat  mathematical  hypothefis,  by 
which  the  motion  might  be  calculated. 

Let  E (pi.  19.  tig.  1.),  be  the  pole  of  the  ecliptic,  and  SPQ, 
a circle  diftant  from  it  230  28',  reprefeming  the  circle  de- 
feribed by  the  pole  of  the  equator  during  one  revolution  of  the 
equinodtial  points.  Let  P be  the  place  of  this  laft  mentioned 
pole  at  fome  given  time.  Round  P defcribe  a circle  ABCD, 
whofe  diameter  AC  is  iT.  The  real  fituation  of  the  pole  will 
be  in  the  circumference  of  this  circle  : and  its  place,  in  this  cir- 
cumference depends  on  the  place  of  the  moon’s  afeending  node. 
Draw  EPF  and  GPL  perpendicular  to  it;  let  GL  be  the  colure 
of  the  equinoxes,  and'EF  the  colure  of  the  folfttees.  Dr.  Brad- 
ley’s obfervations  fhowed  that  the  pole  was  in  A when  the  node 
was  in  L,  the  vernal  equinox.  If  the  node  recede  to  H,  the 
winter  folftice,  the  pole  is  in  B.  When  the  node  is  in  the  au- 
tumnal equinox  at  G the  pole  is  at  C;  and  when  the  node  is 
in  F,  the  fummer  folftice,  the  pole  is  in  D.  In  all  intermediate 
fituations  of  the  moon’s  afeending  node,  the  pole  is  in  a point 
of  the  circumference  ABCD,  three  figns  or  90°  mote  advanced. 

Dr.  Bradley,  by  comparing  together  a great  number  of  obfer- 
vations, found  that  the  mathematical  theory,  and  the  calcula- 
tion depending  6n  it,  would  correlpond  much  better  with  the 
obfervations,  if  an  ellipfe  were  fubftituted  for  the  circle  ABCD, 
making  the  longer  axis  AC  18  and  the  fhorter,  BD,  l6,/. 
Mr.  D’Alembert  determined,  by  the  phyfical  theory  of  gravita- 
tion, the  axes  to  be  18^  and  ij;,,4. 

Thefe  obfervations,  and  this  mathematical  theory  muft  be 
confidered  as  fo  many  fadts  in  aftronomy,  and  we  muft  deduce 
from  them  the  methods  of  computing  the  places  of  all  celeftial 
phenomena,  agreeable  to  the  univerfal  pradtice  of  determining 
every  point  of  the  heavens  by  its  longitude,  latitude,  right  afccn- 
fion,  and  declination. 

It  is  evident,  in  the  firft  place,  that  this  equation  of  the  pole’s 
motion  makes  a change  in  the  obliquity  of  the  ecliptic.  The 
inclination  of  the  equator  to  the  ecliptic  is  meafured  by  the  arch 
of  a great  circle  intercepted  between  their  poles.  Now,  if  the 
pole  be  in  O inftead  of  P,  it  is  plain  that  the  obliquity  is  mea- 
fured by  EO  inftead  of  EP.  IfEP  be  confidered  as  the  mean 
obliquity  of  the  ecliptic,  it  is  augmented  by  9"  when  the  moon’s 
afeending  node  is  in  the  vernal  equinox,  and  confequently  the  pole 
in  A.  It  is,  on  th?  contrary',  dirniniftied  9"  when  the  node  is 
in  the  autumnal  equinox,  and  the  pole  in  C 5 and  it  is  equal 
to  the  mean  when  the  node  is  in  the  colure  of  the  folftices.  This 
change  of  the  inclination  of  the  earth’s  axis  to  the  plane  of  the 
ecliptic  was  called  the  nutation  of  the  axis  by  Sir  Ilaac  New- 
ton ; who  fhowed  that  a change  of  nearly  a fecond  muft  obtain  in 
a year  by  the  adtion  of  the  fun  on  the  prominent  parts  of  the 
terreftial  fpheroid.  But  he  did  not  attend  to  the  change  which 
would  be  made  in  this  motion  by  the  variation  which  obtains  in 
the  difturbing  force  of  the  moon,  in  confequence  of  the  different 
obliquity  of  her  adtion  on  the  equator,  arifing  from  the  motion  of 
her  own  oblique  orbit.  It  is  this  change  which  now  goes  by  the 
name  nutation, and  weowe  its  difcovery  ent  irely  to  Dr.  Bradley, 
The  general  change  of  the  pofition  of  the  earth’s  axis  has  bee* 
termed  deviation  by  moaern  aftronomers. 
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quantity  of  this  change  of  obliquity  is  eafily  afcertained. 
rt  ;s  evident,  from  what  has  been  already  faid,  that  when  the 
ole  is  in  O,  the  arch  ADCO  is  equal  to  the  node’s  longitude 
From  the  vernal  equinox,  and  that  PM  is  its  cofine  j and  (on 
account  of  the  fmallnei's  of  Al’  in  companion  of  EP)  PM  may 
be  taken  for  the.  change  of  the  obliquity  of  the  ecliptic.  This 
is  therefore  = 9'  + cof.  long,  node,  and  is  additive  to  the  mean 
obliquity,  while  O is  in  the  femicircle  BAD,  that  is,  while  the 
longitude  of  the  node  is  from  9 ligns  to  3 figns  ; but  iubtraCtive 
while  the  longitude  of  the  node  changes  from  3 to  9 figns. 

But  the  nutation  changes  all'o  the  longitudes  and  right  alcen- 
f10ns  of  the  ftars  and  planets,  by  changing  the  equinoctial  points 
and  thus  occafioning  an  equation  in  the  precelfion  ot  the  equi- 
noctial points.  It  was  this  circumftance  which  made  lfnccel- 
fary  for  us  to  confider  it  in  this  place,  while  exprefsly  treating 
of  this  precelfion.  Let  us  attend  to  this  derangement  ot  the 
e'quirioftial  points. 

The  great  circle  or  meridian  which  palles  through  the  poles 
of  the  ecliptic  and  equator  is  always  the  folllitial  colure,  and 
the  equinoctial  colure  is  at  right  angles  to  it  : therefore  when 
the  pole  is  in  Por  in  O,  EP  or  EO  is  the  folftitial  colure.  Let 
S be  anv  fixed  liar  or  planet,  and  let  SE  be  a meridian  or  circle 
of  longitude  draw  the  circles  of  declination  PS,  OS,  and  the 
circles  perpendicular  to  PE,  OE. 

If  the  pole  were  in  its  mean  place  P,  the  equinoaial  points 
would  be  in  the  ecliptic  meridian  M'EM',  or  that  meridian 
would  pafs  through  the  interfeClions  of  the  equator  and  ecliptic, 
and  the  angle  M'ES  would  meafure  the  longitude  of  the  ftar  S. 
But  when  "the  pole  is  in  O,  the  ecliptic  meridian  mEm' .will  pals 
through  the  equinoaial  points.  The  equinoctial  points  mult 
therefore  be  to  the  weftward  of  their  mean  place,  and  the  equa- 
tion of  the  precelfion  mull  be  additive  to  that  pieceifion  . and 
the  longitude  of  the  liar  S will  now  be  meafured  by  the  angle 
m ES,  which,  in  the  cafe  here  reprefented,  is  greater  than  its 
mean  longitude.  The  difference,  or  the  equation  of  longitude 
arifing  from  the  nutation  of  the  earth’s  axis  is  the  angle  OEP,  or 

. OM  is  the  fine  of  the  angle  CPO,  which,  by  what  has 
O E 

been  already  obferved,  is  equal  to  the  longitude  of  the  node  : 

OM  . . 

Therefore  OM-is  equal  to  9"  + long,  node,  and  -^g-  is  equal 

to  9 X fin,  long.  node_  T^js  eqUation  is  additive  to  the  mean 
fin.  obliq.  eclip.  ' y 

longitude  of  the  flar  when  O is  in  the  femicircle  CBA,  or  while 
the  afeending  node  is  palfingbackwards  from  the  vernal  to  the  au- 
tumnal equinox  ; but  it  is  fubtraClive  from  it  while  O is  in  the 
femicircle  ADC,  or  while  the  node  is  palling  backwards  from 
the  autumnal  to  the  vernal  equinox  ; or,  to  exprefs  it  more 
Briefly,  the  equation  is  fubtraftive  from  the  mean  longitude  of 
the  liar,  while  the  afeending  node  is  in  the  firft  fix  figns,  and 
additive  to  it  while  the  node  is  in  the  lafl  fix  figns. 

This  equation  of  longitude  is  the  fame  for  all  the  ftars,  for 
their  longitude  is  reckoned  on  the  ecliptic  (which  is  here  fup- 
pofed  invariable)  ; and  therefore  is  aftedted  only  by  the  variation 
of  the  point  from  which  the  longitude  is  computed. 

The  right  afeenfion,  being  computed  on  the  equator,  fufters 
a double  change.  It  is  computed  from,  or  begins  at,  a different 
point  of  the  equator,  and  it  terminates  at  a different  point  ; be- 
caufe  the  equator  having  changed  its  pofition,  the  circles  of  de- 
clination alfo  change  theirs.  When  the  pole  is  at  P,  the  right 
afeenfion  of  S from  the  folftitial  colure  is  meafured  by  the  angle 
SPE,  contained  between  that  colure  and  the  ftar’s  circle  of  de- 
clination. But  when  the  pole  is  at  O,  the  right  afeenfion  is 
meafured  by  the  angle  SOE,  and  the  difference  of  SPE  and 
SOI.  is  the  equation  of  right  afeenfion.  The  angle  SOE  con- 
lilts  of  two  parts,  GOE  and  GGS  j GOE  remains  the  lame 
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wherever  the  ftar  S is  placed,  but  GOS  varies  with  the  place  of 
the  ftar. — We  mult  firft  find  the  variation  by  which  GPE  be- 
comes GOE,  which  variation  is  common  to  all  the  ftars.  The 
triangles  GPE,  GOE,  have  a conftant  fide  GE,  and  a conftartt 
angle  Gj  the  variation  PO  of  the  fide  GP  is. extremely  fmall, 
and  therefore  the  variation  of  the  angles  may  be  computed  by 
Mr.  Cotes’s  Fluxionary  Theorems.  See  Simpfon’s  Fluxions , 

§ 253,  &c.  As  the  tangent  of  the  fide  EP,  oppofite  to  the 
conftant  angle  G,  is  to  the  fine  of  the  angle  El  G,  oppofite  to 
the  conftant  fide  EG,  fo  is  PO  the  variation  of  the  fide  GP  adja- 
cent to  the  cunftant  angle,  to  the  variation  x of  the  angle 
GPO,  oppofite  to  the  conftant  fide  EG.  This  gives  x = 
9'x  fin.  long,  node 

77—  . Mhis  is  (ubtraclive  from  the  mean  right 

tang.  obi.  eclip.  0 

afeenfion  for  the  firft  fix  figns  of  the  node’s  longitude,  and  ad- 
ditive for  the  laid  fix  figns.  This  equation  is  common  to  all  the 
ftars. 

The  variation  or  the  other  part  SOG  of  the  anglp,  which  de- 
pends on  the  different  pofition  of  the  hour  circles  PS  and  OS, 
which  caulesthem  to  cut  the  equation  in  different  points,  where 
the  arches  of  right  afeenfion  terminate  may  be  difcovered  as  fol- 
lows. The  triangles  SPG,  SOG,  have  a conftant  fide  SG,  and 
a conftant  angle  G.  Therefore,  by  the  fame  Cotefian  theorem,  tan. 
SP : fin.  SPG  = PO  : y,  an  d y,  or  the  fecond  part  of  the  nuta- 

. , . . g"  x fin.  diff.  R.  A.  of  ftar  and  node 

tion  in  right  aicenfion,  = - — — ■ — — ; . 

cotan.  decun.  ftar 

The  nutation  alfo  effects  the  declination  of  the  ftars  ; For 
SP,  the  mean  codeclination,  is  changed  into  SO. — Suppofe  a 
circle  deferibed  round  S,  with  the  diftance  SO  cutting  SP  \s\f ; 
then  it  is  eviddlfe  that  the  equation  of  declin.  is  I f = PO  X 
cofine  OP/  — g11  x fign.  r.  alcen.  ofltar — long,  of  node. 

Such  are  the  calculations  in  conftant  ufe  in  our  aftronomical 
refearches,  founded  on  Machin’s  Theory.  When  ftill  greater 
accuracy  is  required,  the  elliptical  theory  muff  he  fubftituted, 
by  taking  (as  is  expreffed  by  the  dotted  lines)  O in  that  point 
of  the  ellipfe  deferibed  on  the  tranfverfe  axis  AC,  where  it  is 
cut  by  OM,  drawn  according  to  Machin’s  theory.  All  the 
change  made  here  is  the  diminution  of  OM  in  the  ratio  of  1-8 
to  13,4,  and  a correfponding  diminution  of  the  angle  CPO. 
The  detail  of  it  may  be  feen  in  De  la  Lande’s  Jljironomy , art. 
28745  but  is  rather  foreign  to  our  prefeht  purpofeof  explaining 
the  precelfion  of  the  equinoxes.  The  calculations  being  in 
every  cafe  tedious,  and  liable  to  miftakes,  on  account  of  the 
changes  of  the  figns  of  the  different  equations,  the  zealous  pro- 
moters of  affronomy  have  calculated  and  publifhed  tables  of  all 
thefe  equations,  both  on  the  circular  and  elliptical  hypothefis. 
And  ftill  more  to  abridge  calculations,  which  occur  in  reducing 
every  aftronomical  oblervation,  when  the  place  ol  a phenome- 
non is  deduced  from  a companion  with  known  fixed  ftars, 
there  have  been  publiftied  tables  of  nutation  and  precelfion,  for 
fome  hundreds  of  the  principal  ftars,  for  every  pofition  of  the 
moon’s  node  and  of  the  fun. 

It  now'  remains  to  confider  the  precelfion  of  the  equinoftial 
points,  with  its  equations,  arifing  from  the  nutation  of  the 
earth’s  axis  as  a phylical  phenomenon,  and  to  endeavour  to  ac- 
countfor  it  upon  thofe  mechanical  principles,  which  have  fo  hap- 
pily explained  all  the  other  phenomena  ot  the  celeftial  motions. 

This  did  not  efcape  the  penetrating  eye  of  Sir  Ifaac 
Newton  ; and  he  quickly  found  it  to  be  a confequence,  and 
the  molt  beautiful  proof,  of  the  univerfal  gravitation  of  all 
matter  to  all  matter  ; and  there  is  no  part  of  his  immortal 
work  where  his  fagneity  and  fertility  ot  relource  ftiine  more 
confpicuonfly  than  in  this  inveftigation.  It  mult  be  acknow- 
ledged, however,  that  Newton’s  inveltigation  is  only  a ftirewd 
guefs  founded  on  afTumptions,  of  which  it  would  be  extremely 
difficult  to  demonftrate  either  the  truth  or  faliity,  and  which 
6 C 


PRE 


P R E 


[ 4<>6  ] 


required  the  genius  of  a Newton  to  pick  out  in  fuch  a com- 
plication of  abftrufe  circumflances.  The  fubjedl  has  occupied 
the  attention  of  the  firft  mathematicians  of  Europe  fince  his 
time  ; and  is  if  ill  confidered  as  the  molt  curious  and  difficult 
of  all  mechanical  problems.  The  moll  elaborate  and  accurate 
differ!  at  ions  on  the  preceffion  of  the  equinoxes  are  thofe  of 
Sylvabella  and  Walmefly,  in  the  Philofophical  Tranfadtions, 
publithed  about  the  year  1754;  that  of  Thomas  Simpfon, 
publiffied  in  his  Mifcellaneous  Tradls  ; that  of  Father  Frifius, 
in  the  Memoirs  of  the  Berlin  Academy,  and  afterwards,  with 
great  improvements  in  his  Cofmographia  ; that  of  Euler  in  the 
Memoirs  of  Berlin  ; that  of  D’Alembert  in  a feparate  difl'er- 
tation  ; and  that  of  De  la  Grange  on  the  Libration  of  the 
Moon,  which  obtained  the  prize  in  the  Academy  of  Paris  in 
i/6g.  We  think  the  differtation  of  Father  Frifius  the  mod 
perfpicuous  of  them  all,  being  conduced  in  the  method  of 
geometrical  analyfis  ; whereas  mod  of  the  others  proceed 
in  the  fiuxionary  and  fymbolic  method,  which  is  frequently 
deficient  in  dillindl  notions  of  the  quantities  under  coniidera- 
tion,  and  therefore  does  not  give  uS  tht  fame  perfpicuous  con- 
viction of  the  truth  of  the  refults.  In  a work  like  ours,  it  is 
impotfible  to  do  judice  to  the  problem,  without  entering  into 
a detail  which  would  be  thought  extremely  difproport toned  to 
the  fubjedl  by  the  generality  of  our  readers.  Yet  thofe  who 
have  the  neceffary  preparation  of  mathematical  knowledge, 
and  wifli  to  undcrfiand  the  fubjedl  fully,  will  find  enough  here 
to  give  them  a very  diftindl  notion  of  it  ; and  in  the  article 
Rotation,  they  will  find  the  fundamental  theorems,  which 
will  enable  them  to  carry  on  the  invedigation.  We  fhall.  firft 
give  a ffiort  fketch  of  Newton’s  invedigation,  which  is  of  the 
mod  palpable  and  popular  kind,  and  is  highly  valuable,  not 
only  for  its  ingenuity,  but  alfo  becaufe  it  will  give  our  un- 
learned readers  diftindl  and  fatisfaCtory  conceptions  of  the  chief 
circumdances  of  the  whole  phenomena. 

Let  S (fig.  2.)  be  the  fun,  E the  earth,  and  M the  moon, 
moving  in  the  orbit  NMCD/r,  which  cuts  the  plane  of  the 
ecliptic  in  the  line  of  the  nodes  N n,  and  has  one  half  raifed 
above  it,  as  1 eprefented  in  the  figure,  the  other  half  being  hid 
below  the  ecliptic.  Suppofe  this  orbit  folded  down  ; it  will  co- 
incide with  the  ecliptic  in  the  circle  N m c dii.  Let  EX  lepre- 
fent  the  axis  of  this  orbit,  perpendicular  to  its  plane,  and  there- 
fore inclined  to  the  ecliptic.  Since  the  moon  gravitates  to 
the  fun  in  the  diredlion  MS,  which  is  all  above  the  ecliptic,  it 
is  plain  thaff  this  gravitation  has  a tendency  to  draw'  the  moon 
towards  the  ecliptic.  Suppofe  this  force  to  be  fuch  that  it 
would  draw  the  moon  down  from  M to  i in  the  time  that  file 
would  have  moved  from  M to  t,  in  the  tangent  to  her  orbit. 
By  tbe  combination  of  thefe  motions,  the  moon  will  defert  her 
orbit,  and  deferibe  the  line  Mr,  which  makes  the  diagonal  of 
the  parallelogram  ; and  if  no  further  action  of  the  fun  be  fup- 
pofed,  ffie  will  deferibe  another  orbit  MJ«,  lying  between  the 
orbit  MCDfl  and  the  ecliptic,  and  ffie  Will  come  to  the  ecliptic, 
and  pafs  through  it  in  a point  ti',  nearer  to  M than  n is,  which 
was  the  former  place  of  her  defeending  node.  By  this  change 
of  orbit,  the  line  EX  will  no  longer  be  perpendicular  to  it ; 
but  there  will  be  another  line  Ex,  which  will  now  be  perpen- 
dicular to  the  new  orbit.  Alfo  the  moon,  moving  from  M 
to  r,  does  not  move  as  if  ffie  had  come  from  the  afeending 
node  N,  but  from  a point  N lying  beyond  it  ; and  the  line  of 
the  nodes  of  the  orbit  in  this  new  pofition  is  N'  ri . Alfo  the 
angle  MN>;  is  lefs  than  the  angle  MNw. 

Thus  the  nodes  fiiift  their  places  in  a diredlion  oppofite  to 
that  of  her  motion,  or  move  to  the  wefivvard  ; the  axis  of  the 
orbit  changes  its  pofition,  and  the  orbit  itfclf  changes  its  in- 
clination to  the  ecliptic.  Thefe  momentary  changes  ate 
different  in  different  parts  of  the  orbft,  according  to  the  po- 
fition of  the  line  of  the  nodes.  Sometimes  the  inclination  of 


the  orbit  is  increafed,  and  fome.imes  the  nodes  move  to  the 
eaftvvavd.  But,  in  general,  the  inclination  increafes  from  the 
time  that  the  nodes  are  in  the  line  of  fyzigee,  till  they  get  into 
quadrature,  after  which  it  diminiffies  till  the  nodes  are  again  in 
fyzigee.  The  nodes  advance  only  while  they  are  in  the  oclants 
after  the  quadratures,  and  while  the  moon  paffes  from  quadra- 
ture to  the  node,  and  they  recede  in  all  other  lituations. 
Therefore  the  recefs  exceeds  the  advance  in  every  revolution 
of  the  moon  round  the  earth,  and,  on  the  whole,  they  recede. 

What  has  been  faid  of  one  moon  would  be  true  of  e^ch  of 
a continued  ring  of  moons  furrounding  the  eaith,  and  they 
would  thus  compofe  a flexible  ting,  which  would  never  be  fiat, 
but  waved  according  to  the  difference  (both  in  kind  and  degree) 
of  the  difturbing  forces  aiding  on  its  different  parts.  But  lup- 
pofe  thefe  moons  to  cohere,  and  to  form  a rigid  and  fiat  ring, 
nothing  would  remain  in  this  ring  but  the  excefs  of  the  con- 
trary tendencies  of  its  different  parts.  Its  axis  would  be  per- 
pendicular to  its  plane,  and  its  pofition  in  any  moment  will  be 
the  mean  pofition  of  all  the  axis  of  the  orbits  of  each  part  of 
the  flexible-  ring;  therefore  the  noles  of  this  rigid  ring  will 
continually  recede,  except  when  the  plane  of  the  ring  pafles 
through  the  lun,  that  is,  when  the  nodes  are  in  ljzigee.;  and 
(fays  Newton)  the  motion  of  thefe  nodes  will  be  the  fame  with 
the  mean  motion  of  the  nodes  of  the  orbit  of  one  moon.  The 
inclination  of  this  ring  to  the  ecliptic  will  be  equal  to  the 
mean  inclination  of  the  moon’s  orbit  during  any  one  revolution 
which  has  the  lame  fituation  of  the  nodes.  It  will  therefore 
be  lead  of  all  when  the  nodes  are  in  quadrature,  and  will  in- 
creafe  till  they  are  in  fyzigee,  and  then  diminifh  till  they  are 
again  in  quadrature. 

Suppofe  this  ring  to  contrail  in  dimenfions,  the  difturbing 
forces  will  diminifh  in  the  fame  proportion,  and  in  this  pro- 
portion will  all  their  effedls  diminifh.  Suppofe  its  motion  of 
revolution  to  accelerate,  or  the  time  of  a revolution  to  diminifh  ; 
the  linear  effedls  of  the  difturbing  forces  being  as  the  fquares  of 
the  times  of  their  adlion,  and  their  angular  effedls  as  the  times, 
thofe  errors  mult  diminifh  alfo  on  this  account  ; and  we  can 
compute  what  thofe  errors  will  be  for  any  diameter  of  the  ring, 
and  for  any  period  of  its  revolution.  We  can  tell,  therefore, 
what  would  be  the  motion  of  the  nodes,  the  change  of  inclina- 
tion, and  deviation  of  the  axis,  of  a ring  which  would  touch 
the  furface  of  the  earth,  and  revolve  in  24  hours ; nay,  we 
can  tell  what  thefe  motions  would  be,  ffiould  this  ring  adhere 
to  the  earth.  Tney  mull  be  much  lefs  than  if  the  ring  were 
detached  ; for  the  difturbing  forces  of  the  ring  mull  diag  along 
with  it  the  whole  globe  of  the  earth.  The  quantity  of  motion 
which  the  difturbing  forces  would  have  produced  in  the  ring 
alone,  will  now  (fays  Newton)  be  produced  in  the  wnole  mafsj 
and  therefore  the  velocity  mufl  be  as  much  lefs  as  the  quantity 
of  matter  is  greater  : But  ftill  all  this  can  be  computed. 

Now  there  is  fuch  a ring  on  the  earth  : for  the  earth  is  not  a 
fphere,  but  an  elliptical  fpheroid.  Sir  Il'aac  Newton  therefore 
engaged  in  a computation  of  the  efiedls  of  the  difturbing 
force,  and  has  exhibited  a moft  beautiful  example  of  mathe- 
matical inveftigation.  He  firft  allerts,  that  the  earth  muji  be 
an  elliptical  fpheroid,  whole  polar  axis  is  to  its  equatorial  dia- 
meter, as  229  to  23 o,  Then  he  demonftra  es,  that  if  the  fine 
of  the  inclination  of  the  equator  be  called  tt,  and  if  t be  the 
number  of  days  (fidereal)  in  a year,  the  annual  motion  of  a 
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detached  ring  will  be  360°  X - 
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He  then  ffiows 


that  the  effedl  of  the  difturbing  force  on  this  ring  is  to  its 
effedl  on  the  matter  of  the  fame  ring,  diftributed  in  the  form  of 
an  elliptical  ftratum  (but  ftill  detached)  as  5 to  2 ; therefore  the 
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motion  of  the  nodes  will  be  3609  X — •»  ^ ** 
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ti.*'  annually.  lie  then  proceeds  to  (how,  that  the  quantity  of 
motion  in  the  fphere  is  to  that  in  an  equatorial  ring  revolving 
in  the  tame  time,  as  the  matter  in  the  t'phere  to  the  matter  in 
the  rin 2,  and  as  three  times  the  fquare  of  a quadrantal  arch  to 
two  fquares  of  a diameter,  jointly  : Then  he  fhows,  that  the 
quantity  of  matter  in  the  terrelf rial  fphere  is  to  that  in  the 
protuberant  matter  of  the  fpheroid,  as  52900  10461  (luppofing 
all  homogeneous).  From  thefe  premifes  it  follows,  that  the 
motion  of  i6'j6"24"',  mult  be  diminithed  in  the  ratio  of 
10717  to  too,  which  reduces  it  to  9"  07"' annually.  And  this 
(he  fays)  is  the  preceftion  of  the  equinoxes,  occafioned  by  the  ac- 
tion of  the  fun  ; and  the  reft  of  the  503  ",  which  is  the  obferved 
precefilon,  is  owing  to  the  a£tion  of  the  moon,  nearly  five  times 
greater  than  that  of  the  fun.  This  appeared  a great  difficulty  : 
for  the  phenomena  of  the  tides  fhow  that  it  cannot  much  ex- 
ceed twice  the  fun’s  force. 

Nothing  can  exceed  the  ingenuity  of  this  procefs.  Juftly 
does  his  celebrated  and  candid  commentator,  Daniel  Bernoulli, 
fay  (in  his  Dilfertation  on  the  Tides,  which  (hared  the  prize  of 
the  French  Academy  with  M'Laurin  and  Euler),  that  Newton 
fiw  through  a veil  what  others  could  hardly  difeover  with  a 
microfcope  in  the  light  of  the  meridian  fun.  FTis  determina- 
tion of  the  form  and  dimenfions  of  the  earth,  which  is  the 
foundation  of  the  whole  procefs,  is  not  offered  as  any  thing 
better  than  a probable  guels,  in  re  dijfciUima  ; and  it  has  been 
fuice  demonftrated  with  geometrical  rigour  by  M'Laurin. 

His  next  principle,  that  the  motion  of  the  nodes  of  the  rigid 
ring  is  equal  to  the  mean  motion  of  the  nodes  of  the  moon,  has 
been  moll  critically  difculFed  by  the  firft  mathematicians,  as  a 
thing  which  could  neither  be  proved  nor  refuted.  Frifius  has 
at  leaft  (hown  it  to  be  a miftake,  and  that  the  motion  of  the 
nodes  of  the  ring  is  double  the  mean  motion  of  the  nodes  of  a 
tingle  moon  ; and  that  Newton’s  own  principles  fhould  have 
produced  a precetfion  of  18}  feconds  annually,  which  removes 
the  difficulty  formerly  mentioned. 

His  third  affumption,  that  the  quantity  of  motion  of  the 
ring  muft  be  (hared  with  the  included  fphere,  was  acquiefced  in 
by  all  his  commentators,  till  D’Alembert  and  Euler,  in  1749, 
(hewed  that  it  was  not  the  quantity  of  motion  round  an  axis  of 
rotation  which  remained  the  fame,  but  the  quantity  of  mo- 
mentum or  rotatory  effort.  The  quantity  of  motion  is  the 
pr.  duift  of  every  particle  by  its  velocity  ; that  is,  by  its  diftance 
from  the  axis ; while  its  momentum,  or  power  of  producing 
rotation,  is  as  the  fquare  of  that  diftance,  and  is  to  be  had  by 
taking  the  fum  of  each  particle  multiplied  by  the  fquare  of  its 
diftanre  from  the  axis.  Since  the  earth  differs  Co  little  from  a per- 
fect Iphere,  this  makes  no  fenfible  difference  in  the  refult.  It 
will  increafe  Newton’s  precelfion  about  three  fourths  of  a fecond. 

We  proceed  now  to  the  examination  of  this  phenomenon 
upon  the  tundamental  principles  of  mechanics. 

Becaufe  the  mutual  gravitation  of  the  particles  of  matter  in 
Ihe  folar  fyftem  is  in  the  inverfe  ratio  of  the  fquares  of  the 
diftance,-  it  follows;  that  the  gravitations  of  the  different  parts  of 
the  earth  to  the  fun  or  to  the  moon  are  unequal.  The  nearer 
particles  gravitate  more  than  thofe  that  are  more  remote. 

Let  FQ^E  (fig.  3.),  he  a meridional  fe£bion  of  the  terreftrial 
fphere,  and  PO pt]  the  fe£lion  of  the  inferibed  fphere.  Let  CS 
he  a line  in  the  plane  of  the  ecliptic  parting  through  the  fun, 
fo  that  the  angle  ECS  is  the  fun’s  declination.  Let  NCM  be 
a plane  parting  through  the  centre  of  the  earth  at  right  angles 
to  the  plane  of  the  meridian  PQ/>E  5 NCM  will  therefore  be 
the  plane  of  illumination. 

In  confequencc  of  the  unequal  gravitation  of  the  matter  of 
the  earth  to  the  fun,  every  particle,  fuch  as  B,  is  atfted  on  by  a 
difturbing  force  parallel  to  CS,  and  proportional  to  BD,  the 
diftance  of  the  particle  from  the  plane  of  illumination  ; and 
this  force  is  to  the  gravitation  of  the  central  particle  to  the  fun, 


as  three  times  BD  is  to  CS,  the  diftance  of  the  earth  fiona 
the  fun. 

Let  ABa  be  a plane  parting  through  the  particle  ft,  parallel 
to  the  plane  EQ  of  the  equator.  This  feCtion  of  the  earth 
will  be  a circle,  of  which  A«  is  a diameter,  and  Qy  will  be  the 
diameter  of  its  ledlion  with  the  inferibed  fphere.  Thefe  will 
be  two  concentric  circles,  and  the  ring  by  which  the  fedlion  of 
the  lpheroid  exceeds  the  feftion  of  the  fphere  will  have  AQ  for 
its  breadth  ; P/>  is  the  axis  of  figure. 

Let  EC  be  reprefented  by  the  fymbol  a. 

OO  or  PC  -----  - b 

a'-  _ 7.1 

EO  their  difference,  = — - d 

a+b 


CL  -------  x 

Q L - - - - - - fb2  — xl 

The  periphery  of  a circle  to  radius  1 IX 

The  difturbing  force  at  the  diftance  1 

from  the  plane  NCM  f 

The  fine  of  declination  ECS  - - - m 

The  cofine  F’CS 


It  is  evident  that,  with  refpett  to  the  inferibed  fphere,  the 
difturbing  forces  are  completely  compenfated,  for  every  particle 
has  a corresponding  particle  in  the  adjoining  quadrant,  which 
is  afted  on  by  an  equal  and  oppofite  force.  But  this  is  not  the 
cafe  with  the  protuberant  matter  which  makes  up  the  fpheroid. 
The  legmen  ts  NSrrz  and  MT/m  are  more  adled  on  than  the 
fegments  NT/71  and  MSjttc  ; and  thus  there  is  produced  a 
tendency  to  a converfion  of  the  whole  earth,  round  an  axis 
parting  through  the  centre  C,  perpendicular  to  the  plane  FQ^E. 
We  (hall  diftinguiffi  this  motion  from  all  others  to  which  the 
fpheroid  may  be  fubjedt,  by  the  name  Libration.'  The  axis 
of  this  libration  is  always  perpendicular  to  that  diameter  of 
the  equator  over  which  the  fun  is,  or  to  that  meridian  in  which 
he  is. 

Pros.  I.  To  determine  the  momentum  of  libration  corre- 
fponding  to  any  pofition  of  the  earth  refpedbing  the  fun,  that  is, 
to  determine  the  accumulated  energy  of  the  difturbing  forces  on 
all  the  protuberant  matter  of  the  lpheroid. 

Let  B and  b be  two  particles  in  the  ring  formed  by  the  re-, 
volution  of  AQ,  and  fofituated,  that  they  are  at  equal  diftances 
from  the  plane  NM  ; but  on  oppofite  fides  of  it.  Draw  BD, 
bd,  perpendicular  to  N\l,  and  F'LG  perpendicular  to  LT. 

Then,  becaufe  the  momentum,  or  power  of  producing  rota- 
tion, is  as  the  force  and  as  the  diftance  of  its  line  of  direction 
from  the  axis  of  rotation,  jointly,  the  combined  momentum  of 
the  particles  B and  b will  be  9fBD.DC— -f.bd.de,  (for  the  par- 
ticles B and  b,  are  urged  in  contrary  diredbions).  But  the 
momentum  of  Bis  /.BF.DC +y.FD.DC,  and  that  of  b is 
f.bG.dC — ~f.dG.dC-,  and  the  combined  momentum  is  y'.BF.D^ 

— /.FD.DC+7c,  = 2/.BF.LF— a/.LT.TC. 

Becaufe  m and  n are  the  fme  and  cofine  of  the  angle  ECS  or 
LCT,  we  have  LTrrwz.CL,  and  CT=77.CL,  and  LFar/zz.BL, 
and  BF— tz.BL.  This  gives  the  momentum  = 2fmn 

BL»— CL*. 


The  breadth  AQ  of  the  protuberant  ring  being  very  fmall, 
we  may  f»v  pole,  without  any  fenfible  error,  that  all  the  matter 
of  the  line  AQ  is  colledbed  in  the  point  Q;  and,  in  like  man- 
ner, that  the  matter  of  the  whole  ring  is  collected  in  the  circum- 
ference of  its  inner  circle,  and  that  B and  b now  reprefent,  not 
finglc  particles,  hut  the  colledted  matter  of  lines  luch  as  AQ, 
which  terminate  at  B and  b.  The  combined  momentum  of 


two  fuch  lines  will  therefore  be  2»zh/*.AQ.BL* — CL2. 

Let  the  circumference  of  each  parallel  of  latitude  be  divided 
into  a great  number  of  indefinitely  fmall  and  equal  parts.  The 
number  of  fuch  parts  in  the  circumference,  of  which  Q .7  is  the 
diameter,  will  he  IPQL,  To  each  pair  of  thefe  there  belongs  a 
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momentum  2 ;««/■.  A Q\fc>L2 — CL2.  The  fum  of  all  the  fquarc9 
of  BLi,  which  can  be  taken  round  the  circle,  is  one  half  of  as 
many  fquares  of  the  radius  CL  : for  BL  is  the  fine  of  an  arch, 
and  the  fum  of  its  fquare  and  the  fquare  of  its  correfponding 
cofine  is  equal  to  the  fquare  of  the  radius.  Therefore  the  fum 
of  all  the  fquares  of  the  fines,  together  with  the  fum  of  all  the 
fquares  of  the  cofines,  is  equal  to  the  fum  of  the  fame  number 
of  fquares  of  the  radius  ; and  the  fum  of  the  fquares  of  the 
fines  is  equal  to  the  fum  of  the  fquares  of  the  correfponding 
cofines  : therefore  the  fum  of  the  fquares  of  the  radius  is  double 
of  either  fum.  Therefore  j'  II  QL'BL2  — ilTQL.QL2.  In 
like  manner  the  fum  of  the  number  II'QL  of  CL2;  will  be 
= ri'QL’CL2.  Thele  fums,  taken  for  the  femicircle,  are  ^11 
•QL-QL2,andin-QL-CL2  or ILQL^QL2, and irQL^CL'2: 
therefore  the  momentum  of  the  whole  ring  will  be  2 m it  f 
•AQQL.  ITfiQL2 — 'CL2)  : for  the  momentum  of  the  ring 
is  the  combined  momenta  of  a number  of  pairs,  and  this  num- 
ber is  fn-QL. 

By  the  ellipfe  we  have  OC  : QL  = EO  : AQ,  and  AQ  — 
QL^t;,  = QL  — j therefore  the  momentum  of  the  ring  is  2 mnf— 


OC’ 


QL2IT(JQL*  - iCL2),  = mnf-  QL2n  ( \ QL2  — CL2) : but 
QL1^^-/;  therefore^  QL2  — CLa=  \bz  — j;x2  — x1,  — -\bz 

^ - o • 

— - — ■’  therefore  the  momentum  of  the  ring  is 


rd  ,,  , / b2 

mnf—  n (22  - x1),  ( - 


■ 3,r* 


) 


: V in. 


4"  4 


-4  !dx*  + 


y 


— mnf— II  (b4—^lzx‘1  + 3X*) . If  we  now  fuppofe  another 

parallel  extremely  near  to  A a,  as  reprefented  by  the  dotted  line, 
the  diftance  L / between  them  being  x,  we  fhall  have  the  fluxion 

of  the  momentum  of  the  fpheroid  mnf— - Lt  ( b*x  — 4&A2.*  -f- 

{l  / j^*3  2^S\ 

3x4a-),  of  which  the  fluent  is  mnf — q^2— - +^—  j - This 

exprefles  the  momentum  of  the  zone  FAaQ,  contained  between 
the  equator  and  the  parallel  of  latitude  A a.  Now  let  x be- 
come =:  b,  and  we  fhal  1 obtain  the  momentum  of  the  hemi- 

fpheroid  = mnf-—  II  (b3  — ^ an'l  *-he  fpheroid 

= mvf^  n (. b 5 -^s  + f£5)  = ~ mnfd  lib*. 

This  formula  does  not  exprefs  any  motion,  but  only  a pref- 
fure  tending  to  produce  motion,  and  particularly  tending  to 
produce  a libration  by  its  aAion  on  the  cohering  matter  of  the 
earth,  which  is  affeAed  as  a nurriber  of  levers.  It  is  fimilar  to 
the  common  mechanical  formula  <z v.  d,  where  ku  means  a weight, 
and  d its  diftance  from  the  fulcrum  of  the  lever. 

It  is  worthy  of  remark,  that  the  momentum  of  this  protu- 
berant matter  is  juft  1 of  what  it  would  be  if  it  were  all  col- 
lefted  at  the  point  O of  the  equator  : for  the  matter  in  the 
fpheroid  is  to  that  in  the  inferibed  fphere  as  ad  to  b2,  and  the 
Contents  of  the  inferibed  fphere  is  j lib3.  Therefore  a1  : a1 


— \ H i3 


II  b 3 — - — , which  is  the  quantity  of  pro- 
without  fenfible  error,  fuppofe 

If 


a 

may 


tuberant  matter.  We 
a2 I,* 

- t~zd ; then  the  protuberant  matter  will  be  $ II  bz  d. 


were  placed  at  O,  the  momentum  would  be \Yldbz 


T 

now 


is 


a 

all  this 

/OH-HC,=f  in  n f d b +,  becaufe  OH-HC  — ot  n b 2 j 
£ times  As- 

Alfo,  becaufe  the  fum  of  all  the  rectangles  OH’HC  round 

'7  '• 


the  equator  is  halt  of  as  many  fquares  of  OC,  it  follows  that 
the  momentum  of  the  protuberant  matter  placed  in  a ring 
round  the  equator  of  the  fphere  or  fpheroid  is  one  half  of  what 
it  would  be  if  colleAed  in  the  point  Oor  E ; whence  it  follows 
that  the  momentum  of  the  protuberant  matter  in  its  natural 
place  is  two-fifths  of  what  it  would  be  if  it  weredifpofed  in  an 
equatorial  ring.  It  was  in  this  manner  that  Sir  lfaae  Newton 
was  enabled  to  compare  the  effeA  of  the  fun’s  aAion  on  the 
protuberant  matter  of  the  earth,  with  his  effeA  on  a rigid  ring 
of  moons.  The  preceding  inveftigation  of  the  momentum  is 
nearly  the  fame  with  his,  and  appears  to  us  greatly  preferable 
in  point  of  perfpicuity  to  the  fluxionary  folutions  given  by  later 
authors.  Thele*  indeed  have  the  appearance  of  greater  accu- 
racy, becaufe  they  do  not  fuppofe  all  the  protuberant  matter  to 
be  condenfed  on  the  furface  of  the  inferibed  fphere  : nor  were 
we  under  the  neceflity  of  doing  this,  only  it  would  have  led  to 
very  complicated  exprctlions  had  we  fuppofed  the  matter  in 
each  line  AQ  colleAed  in  its  centre-of  olcillation  or  gyration. 
We  made  a compenfhtion  for  the  error  introduced  by  this, 
which  may  amount  to  TiT  of  the  whole,  and  ftiould  not  be  neg- 


y leAed,  by  taking  d as  equal  to 


ad — bz  . 


in  (lead  of  - 


-lz 


. . The 

2(2  a -f-  b 

confequence  is,  that  our  formula  is  the  fame  with  that  of  the 
later  authors. 

Thus  far  Sir  Ifaac  Newton  proceeded  with  mathematical 
rigour  ; but  in  the  application  he  made  two  aflumptions,  or,  as 
he  calls  them,  hypothefes,  which  have  been  found  to  be  un- 
warranted. The  firft  was,  that  when  the  ring  of  protuberant 
matter  is  connected  with  the  inferibed  fphere,  and  lubjeAed  to 
the  aAion  of  the  difturbing  force,  the  fame  quantity  of  motion 
is  produced  in  the  whole  mafs  as  in  the  ring  alone.  The  fe- 
cond  was-,  that  the  motion  of  the  nodes  of  a rigid  ring  of  moons 
is  the  fame  with  the  mean  motion  of  the  nodes  of  a folitary 
moon.  But  we  are  now  able  to  demonftrate,  that  it  is  not  the 
quantity  of  motion,  but  of  momentum,  which  remains  the 
lame,  and  that  the  nodes  of  a rigid  ring- move  twice  as  faft  as 
thofe  of  a Angle  particle.  We  proceed  therefore  to 

( 1 ) Prob.  2.  To  determine  the  deviation  of  the  axis,  and  the 
retrograde  motion  of  the  nodes  which  refult  from  this  libratory 
momentum  of  the  earth’s  protuberant  matter. 

But  here  we  rhuft  refer  our  readers  to  fome  fundamental  pro- 
pofitions  of  rotatory  motions  which  are  demonftrated  in  the  ar- 
ticle Rotation. 

If  a rigid  body  is  turning  round  an  axis  A,  pafling  through 
its  centre  of  gravity  with  the  angular  velocity  a,  and  receives 
an  impulfe  which  alone  would  canfe  it  to  turn  round  an  axis 
B,  alfo  pafling  through  its  centre  of  gravity,  with  the  angular 
velocity  b,  the  body  will  now  turn  round  a third  axis  C,  pafling 
through  its  centre  of  gravity,  and  lying  in  the  plane  of  the  axis 
A and  B,  and  the  fine  of  the  inclination  of  this  third  axis  to  the 
axis  A will  be  to  the  fine  of  inclination  to  the  axis  B as  the  ve- 
locity b to  the  velocity  a. 

When  a rigid  body  is  made  to  turn  round  any  axis  by  the 
aAion  of  an  external  force,  the  quantity  of  momentum  pro- 
duced (that  is,  the  fum  of  the  produAs  of  every  particle  by  its 
velocity  and  by  its  diftance  from  the  axis)  is  equal  to  the  mo- 
mentum or  fimilar  product  of  the  moving  force  or  forces. 

If  an  oblate  fpheroid,  whole  equatorial  diameter  is  a and 
polar  diameter  b,  be  made  to  librate  round  an  equatorial  di- 
ameter, and  the  velocity  of  that  point  of  the  equator  which  is 
furtheft  from  the  axis  of  libration  be  v,  the  momentum  of  the 

fpheroid  is  — Ha2  b1  v. 

The  two  laft  are  to  be  found  in  every  elementary  book  of  me- 
chanics. 

Let  AN  a 11  (fig.  4.)  be  the  plane  of  the  earth’s  equator. 
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cutting  the  ecliptic  CNK  n in  the  line  of  the  nodes  or  equi-  • A r to  Ac  (perpendicular  to  the  plane  of  the  equator  of  rotation, 
noftial  points  N «.  Let  OAS  be  the  fedtion  of  the  earth  by  a an[j  lying  in  the  equator  of  libraiion),  as  a r to  m nf  d tl,  and. 
meridian  palling  through  the  fun,  fo  that  the  line  OCS  is  in  completing' the  parallelogram  A r m c,  A m will  be  the  compound 

the  ecliptic,  and  CA  is  an  arch  of  an  hour-circle  or  meridian, 
meafuring  the  fun’s  declination.  Ihe  lun  not  being  in  the 


plane  of  the  equator,  there  is,  by  prop.  1 . a force  tending  to 
produce  a libration  round  an  axis  ZO  2 ; at  right  angles  to  the 
diameter  A a of  that  meridian  in  which  the  lun  is  (ituated,  and 
the  momentum  of  all  the  dillurbing  lorces  is  « n fdYib*. 
The  produdl  of  any  force  by  the  moment  t ot  its  atfdion  ex- 
pretTes  the  momentary  increment  of  velocity  ; therefore  the 
momentary  velocity,  or  the  velocity  of  libration  generated  in 

the  time  / is  -f  m nfd  ft  J+  t.  This  is  the  ahfolute  velocity  of 
a point  at  the  dillance  x trom  the  axis,  or  it  is  the  Ipace  which 

would  be  uniformly  deferibed  in  the  moment  t,  with  the  velo- 
city which  the  point  has  acquired  at  the  end  of  that  moment. 
It  is  double  the  fpace  a£lually  delcribed  by  the  libration  during 
that  moment  ; becaufe  this  has  been  an  uniformly  accelerated 
motion,  in  confequence  of  the  continued  and  uniform  action  of 
the  momentum  during  this  time.  This  mud  be  carefully  at- 
tended to,  and  the  n eg  left  of  it  has  occafioned  very  faulty  di- 
lutions of  this  problem. 

• Let  v be  the  velocity  produced  in  the  point  A,  the  molt  re- 
mote from  the  axis  of  libration.  The  momentum  excited  or 
produced  in  the  fpheroid  is  fj  n a ' bz-v  (as  above),  and  this 
uiult  oe  equal  to  the  momentum  of  the  moving  force,  or  to 

. . f.  m n /dUb*  t 

tn  n therefore  we  obtain  v ~ 


motion  of  A (N°  i.p.  468.),  and  ar:  mndftz—\ 


nfdt* 


a r 


which  will  be  the  tangent  of  the  angle  m A r,  or  of  the  change 
of  pofition  of  the  equator.  But  the  r*xes  of  rotation  are  per- 
pendicular to  their  equator ; and  therefore  the  angle  of  de- 

qual  to  this  angle  r A m.  This  appears  from 
' I'p  = Op  : P>,  = OP  : tan.  POP;  and  it 


viation  w is  er 
fig.  5. 5 for  II  i1 


T\  II  cf-b* 


that 


i s,v-mnfdl  or  very  nearly  nt  nfd  t,  becaufe  — — 1 

very  nearly.  Alf<\  becaufe  the  produc'd  of  the  velocity  and 
time  gives  the  fpace  uniformly  deferibed  in  that  time,  the  Ipace 

delcribed  by  A n its  libration  round  Z z is  m nfd  tz,  and  the 
. m nf  dt 

angular  velocity  is  — — 

Let  r be  the  momentary  angle  of  diurnal  rotation.  The  arch 
A r,  deferibed  by  the  point  A of  the  equator  in  this  moment  t 
will  therefore  be  ar,  that  is,  a X r,  and  the  velocity  of  the 


b * 


■ar 


. r 
is  — 


point  A is  and  the  angular  velocity  of  rotation 

t t 

Here  then  is  a body  (fig.  5.)  turning  round  an  axis  OP,  per- 
pendicular to  the  pi  me  of  the  equator  z 0 z,  and  therefore  fitu* 
ated  in  the  plane  Z\ ‘ z ; and  it  turns  round  this  axis  with  the 
r 

angular  velocity  — It  lias  received  an  impulfe,  by  which  alone 
t 

it  would  librate  round  the  axis  Z z,  with  the  angular  velocity 

— — It  will  therefore  turn  round  neither  axis  (N°i . p.  468.), 

but  round  a third  axis  OP',  palling  through  O,  and  lying  in  the 
plane  ZPz,  in  which  the  other  two  ace  (ituated,  and  the  fine 
P'  LI  of  its  inclination  to  the  axis  of  libration  Z z will  be  to  the 

fine  P' p of  its  inclination  to  the  axis  OP  of  rotation  as  £_  to 

mnfdt  * 

1 a 

Now  A,  in  fig.  4.  is  the  fummit  of  the  equator  both  of  libra- 
tion and  rotation  ; m nf  d t%  is  the  fpace  delctibed  by  its  li 

bration  in  the  time  t \ and  a r is  the  fpace  or  arch  A r (fig.  4.) 
deferibed  in  the  fame  time  bv  its  rotation  ; therefore,  taking 
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is  evident  that  a r : m nf  d tz  tr:  — : jn  nf  d as  is  required 

t a 

by  the  compofition  of  rotations. 

In  confequence  of  this  change  of  pofition,  the  plane  of  the 
equator  no  longer  cuts  the  plane  of  the  ecliptic  in  the  line  N 11. 
Tne  plane  of  the  new  equator  cuts  the  former  equator  in  the 
line  AO  and  the  part  AN  of  the  former  equator  lies  between 
the  ecliptic  and  the  new  equator  AN',  while  the  part  An  of 
the  former  equator  is  above  the  new  one  A n‘ ; therefore  the 
new  node  N , from  which  the  point  A was  moving,  is  removed 
to  the  weftward,  or  further  from  A;  and  the  new  node  n ’ to 
which  A is  approaching,  is  alio  moved  weftward,  or  nearer  to 
A ; and  this  happens  in  every  pofition  of  A The  nodes, 
therefore,  or  equino£lial  points,  continually  fhift  to  the  well- 
ward,  or  in  a contrary  dire&ion  to  the  rotation  of  the  earth  ; 
and  the  axis  of  rotation  always  deviates  to  the  eatl  fide  of  the 
meridUn  which  patfes  through  the  lun. 

This  account  of  the  motions  is  extremely  different  from  what 
a perfon  fliould  na'urally  expeft.  If  the  earth  were  placed  in 
the  fummer  folftice,  with  reipeft  to  us  who  inhabit  its  northern 
hemifphere,  and  had  no  rotation  round  its  axis,  the  equator 
would  begin  to  approach  the  ecliptic,  and  the  axis  would  be- 
come more  upright ; and  this  would  go  on  with  a motion  con- 
tinually accelerating,  till  the  equator  coincided  with  the  ecliptic. 
It  would  not  flop  here,  but  go  as  far  on  the  other  fide,  till  its 
motion  were  extinguilhed  by  the  oppofing  forces  ; and  it  would 
return  to  its  former  pofition,  and  again  begin  to  approach  the 
ecliptic,  playing  up  and  down  like  the  arm  of  a balance.  On 
this  account  this  motion  is  very  properly  termed  libration ; but 
this  very  {low  libration,  compounded  with  the  incomparably 
fwifter  motion  of  diurnal  rotation,  produces  a third  motion  ex- 
tremely different  from  both.  At  firft  the  north  pole  of  the 
earth  inclines  forward  toward  the  fun  ; after  a long  courfe  of 
years  it  will  incline  to  the  left  hand,  as  vievVed  from  the  fun, 
and  be  much  more  inclined  to  the  ecliptic,  and  the  plane  of  the 
equator  will  pafs  through  the  fun.  Then  the  fouth  pole  will 
come  into  view,  and  the  north  pole  will  begin  to  decline  from 
the  fun  ; and  this  will  go  on  (the  inclination  of  the  equator  di- 
miniflung  aij  the  while)  till,  after  a courfe  of  years,  the  north 
pole  will  be  turned  quite  away  from  the  lun,  and  the  inclination 
of  the  equator  will  be  relfored  to  its  original  quantity.  After 
this  the  phenomena  will  have  another  period  fimilar  to  the 
former,  but  the  axis  will  now  deviate  to  the  right  hand.  And 
thus,  although  both  the  earth  and  fun  fliould  not  move  from 
their  pia<  es,  the  inhabitants  of  the  earth  would  have  a complete 
fucceifion  of  the  feafons  aoeomplifhcd  in  a period  of  many 
centuries.  This  would  he  prettily  illuftrated  by  an  iron  ring 
poiled  very  nicely  on  a cap  like  the  card  of  a mariner’s  eompals, 
having  its  centre  of  gravity  coinciding  with  the  point  of  the 
cap,  fo  that  it  may  whirl  round  in  any  pofition.  As  this  is 
extremely  difficult  to  execute,  the  cap  may  he  pierced  a little 
deq  er,  which  will  caule  the  ring  to- maintain  a horizontal  po- 
fition  wifi  a very  (mall  force  When  the  ring  is  whirling  very 
Readily,  and  pretty  <brifkly,  in  the  direction  of  the  hours  of  a 
0 D 
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watch-dial,  hold  a firong  magnet  above  the  middle  of  the 
nearer  femicircle  (above  the  6 hour  point)  at  the  diftance  of 
three  or  four  inches.  We  (hall  immediately  obferve  the  ring 
rile  from  the  9 hour  point,  and  fink  at  the  3 hour  point,  and 
gradually  acquire  a motion  of  preceflion  and  nutation,  fuch  as 
has  been  deferibed. 

If  the  earth  be  now  put  in  motion  round  the  fun,  or  the  fun 
round  the  earth,  motions  of  libration  and  deviation  will  dill  ob- 
tain, and  the  fuccellion  of  their  different  phafes,  if  we  may  fo 
call  them,  will  be  perfectly  analogous  to  the  above  ftatement. 
But  the  quantity  of  deviation,  and  change  of  inclination,  will 
Dow  be  prodigioufly  diminifhed,  becaufe  the  rapid  change  of  the 
l'un’s  polition  quickly  diminifhes  the  difturbing  forces,  annihi- 
lates them  by  bringing  the  fun  into  the  plane  of  the  equator, 
and  brings  oppofite  forces  into  a£tion. 

We  fee  in  general  that  the  deviation  of  the  axis  is  always  at 
right  angles  to  the  plane  paffing  through  the  fun,  and  that  the 
axis,  inftead  of  being  raifed  from  the  ecliptic,  or  brought  nearer 
to  it,  as  the  libration  would  occafion,  deviates  fidewife  ; and  the 
equator,  inftead  of  being  raifed  or  deprelfed  round  its  eaft  and 
weft  points,  is  twifted  fidewife  round  the  north  and  fouth  points  ; 
or  at  lead  things  have  this  appearance  ; but  we  mult  now  at- 
tend to  this  circumftance  more  minutely. 

The  compofition  of  rotation  (hows  us  that  this  change  of  the 
axis  of  diurnal  rotation  is  by  no  means  a tranflation  of  the  for- 
mer axis  (which  we  may  fuppofe  to  be  the  axis  of  figure)  into 
a new  polition,  in  which  it  again  becomes  the  axis  of  diurnal 
motion  ; nor  does  the  equator  of  figure,  that  is,  the  moft  pro- 
minent fe&ion  of  the  terreftrial  fpheroid,  change  its  polition, 
and  in  this  new  polition  continue  to  be  the  equator  of  rotation. 
This  was  indeed  fuppofed  by  Sir  I faac  Newton  ; and  this  lup- 
pofition  naturally  refulted  from  the  train  of  reafoning  which  he 
adopted.  It  was  ftri£lly  true  of  a fingle  moon,  or  of  the  ima- 
ginary orbit  attached  to  it  ; and  therefore  Newton  fuppofed  that 
the  whole  earth  did  in  this  manner  deviate  from  its  former  poli- 
tion, dill,  however,  turning  round  its  axis  of  figure.  In  this  he 
has  been  followed  by  Walmefly,  Simpfon,  and  mod  of  his  com- 
mentators. D’Alembert  was  ihe  firft  who  entertained  any  fuf- 
picion  that  this  might  not  be  certain  ; and  both  he  and  Eulerat 
lad  Ihowed  that  the  new  axis  of  rotation  was  really  a new  line 
in  the  body  of  the  earth,  and  that  its  axis  and  equator  of  figure 
did  not  remain  the  axis  and  equator  of  rotation.  They  alcer- 
tained  the  polition  of  the  real  axis  by  means  of  a moft  intricate 
analyfis,  which  obfeured  the  connexion  of  the  different  politions 
of  the  axis  with  each  other,  and  gave  us  only  a kind  of  momen- 
tary information.  Father  Frifius  turned  his  thoughts  to  this 
problem,  and  fortunately  dilcovered  the  compofition  of  rota- 
tions as  a general  principle  of  mechanical  philofophy.  Few 
things  of  this  kind  have  efcaped  the  penetrating  eye  of  Sir 
Ifaac  Newton.  Even  this  principle  had  been  glanced  at  by  him. 
He  affirms  it  in  exprels  terms  with  refpeft  to  a body  that  is 
perfetlly  fpherical  (cor.  22.  prop.  66.  B.  I.)  But  it  was  re- 
ferved  for  frifius  to  demonftrate  it  to  be  true  of  bodies  of  any 
figure,  and  thus  to  enrich  mechanical  fcience  with  a principle 
which  gives  fimple  and  elegant  lolutions  of  the  moft  difficult 
problems. 

But  here  a very  formidable  objection  naturally  offers  itfelf. 
If  the  axis  of  'he  diurnal  motion  of-the  heavens  be  not  the  axis 
of  the  earth’s  fpheroidal  figure,  but  an  imaginary  line  in  it, 
round  which  even  the  axis  of  figure  muft  revolve  ; and  if  this 
axis  of  diurnal  rotation  have  fo  greatly  changed  its  polition,  that 
it  now  points  at  a dar  at  lead  2 degrees  diftant  lrom  the  pole 
obfeivcd  by  1 imochares,  how  comes  it  that  the  equator  has  the 
very  lame  fituation  on  the  lurface  of  the  earth  that  it  had  in  an- 
cient times  ? No  fenlible  change  has  been  obferved  in  the  lati- 
tudes of  places. 

The  anfwer  is  very  fimple  and  f'atisfadlory  ; Suppofe  that  in 


12  hours  the  axis  of  rotation  has  changed  from  the  polition  PR. 
(pi-  19.  fig.  6.)  to  p r,  fo  that  the  north  pole  indead  of  being  at  P, 
which  we  may  fuppofe  to  be  a particular  mountain,  is  now  at 
p.  In  this  12  hours  the  mountain  P,  by  its  rotation  round  pr, 
has  acquired  the  pofition  7 r.  At  the  end  of  the  next  12  hours, 
the  axis  of  rotation  has  got  the  pofition  7 rp,  and  the  axis  of 
figure  has  got  the  pofition  p r,  and  the  mountain  P is  now 
at  p. 

Thus,  on  the  noon  of  the  following  day,  the  axis  of  figure  PR 
is  in  the  fituation  which  the  real  axis  of  rotation  occupied  at 
the  intervening  midnight.  This  goes  on  continually,  and  the 
axis  of  figure  follows  the  pofition  of  the  axis  of  rotation,  and  is 
never  further  removed  from  it  than  the  deviation  of  12  hours, 
which  does  not  exceed  T^th  part  of  one  fecond,  a quantity  al- 
together imperceptible.  Therefore  the  axis  of  figure  will  al- 
ways fenfibly  coincide  with  the  axis  of  rotation,  and  no  change 
can  be  produced  in  the  latitudes  of  places  on  ihe  lurface  of  the 
earth. 

We  have  hitherto  confidered  this  problem  in  the  moft  gene- 
ral manner  ; let  us  now  apply  the  knowledge  we  have  gotten  of 
the  deviation  of  the  axis  or  of  the  momentary  adtion  of  the 
difturbing  force  to  the  explanation  of  the  phenomena  : that  is, 
let  us  fee  what  preceflion  and  what  nutation  will  be  accumula- 
ted after  any  given  time  of  a&ion. 

For  this  purpofe  we  mult  afeertain  the  precife  deviation 
which  the  difturbing  forces  are  competent  to  produce.  This  we 
can  do  by  comparing  the  momentum  of  libration  with  the  gra- 
vitation of  the  earth  to  the  fun,  and  this  with  the  force  which 
would  retain  a body  on  the  equator  while  the  earth  turns  round 
its  axis. 

The  gravitation  of  the  earth  to  the  fun  is  in  the  proportion 
of  the  fun’s  quantity  of  matter  M diredtly,  and  to  the  fquare  of 
the  diltance  A inverfely,  and  may  therefore  be  exprefled  by  the 
M 

fymbol  The  difturbing  force  at  the  diftance  1 from  the 


plane  of  illumination  is  to  the  gravitation  of  the  earth’s  centre 
to  the  fun  as  3 to  A,  (A  being  meafured  on  the  fame  fcale 
which  meafures  the  diftance  from  the  plane  of  illumination. 
3M 

Therefore  will  be  the  difturbing  force  f of  our  formula. 


Let  p be  the  centrifugal  force  of  a particle  at  the  diftance  1 
from  the  axis  of  rotation  j and  let  t and  T be  the  times  of  rota- 
tion and  of  annual  revolution,  viz.  fidereal  day  and  year. 

M 1 A TT  , . ?M  tz 

Then  t : p:T*'  HenCC  wedenve  = 3P  ^7-  But 

ftnee  r was  the  angular  velocity  of  rotation,  and  confequcntly 


I X r the  fpace  deferibed,  and 


I X r 


the  velocity  and  fince  th« 


centrifugal  force  is  as  the  fquare  of  the  velocity  divided  by  the 
radius,  (this  being  the  meafure  of  the  generated  velocity,  which 
is  the  proper  mealure  of  any  accelerating  force),  we  have*^  = 


i!Xr*  t%  , _ ?rl  tz 

-,=  T->and /=  •• 


„ . Now  the  formula 

iz  x t * tx  12 

fmn  d - expreffed  the  fine  of  the  angle.  This  being  ex- 
tremely fmall,  the  fine  may  be  confidered  as  equal  to  the  arc 
which  meafures  the  angle.  Now,  lubttitute  for  it  t e va  ue 

now  found,  viz.  i?  X and  we  obtain  the  angle  of  deviation 
t*  1 

iu  = r , and  this  is  the  fimpleft  form  in  which  it  can 

appear.  But  it  is  convenient,  for  other  reafons,  to  exprefs 
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ft  a little  differently  : d is  nearly  equal  to 


• 3 t%  a 

= rX— Tiq-mn  - 
2 l1 

now  employ  it. 


-b' 


a1—  b1 

2 a ■ 


, therefore  w 


, and  this  is  the  form  in  which  we  fhall 


3 ** 


The  fmall  angle  r m n 
2 


‘it* 

then  rr  r bmn.  In  the  fphcrical  triangle  BAE  we  have 

fin.  B : (in.  AE  = fin.  A : fin.  BE,  or  = A : BE,  becaufe 
very  fmall  angles  and  arches  are  as  their  fines.  Therefore 
BE,  which  is  the  momentary  preceflion  of  the  equinoftial 

• „ . . fin.  AE  • 3 tz 

point  E,  is  equal  to  A v ^ , = r X ^7  k vi  n, 

fin.  R.afcenf. 


fin.  obi.  eel. 

The  equator  EAC,  by  taking  the  pofition  BAD,  recedes 
from  the  ecliptic  in  the  colure  of  the  folftices  CL,  and  CD  is 
the  change  of  obliquity  or  the  nutation.  For  let  CL  be  the  fol- 
flitial  colure  of  BAD,  and  c 1 the  folftitial  colure  of  EAC. 
Then  we  have  fin.  B : fin.  E = fin.  LD  : fin.  / c 5 and  there- 
fore the  difference  of  the  arches  LD  and  / c will  be  the  meafurc 
of  the  difference  of  the  angles  B and  E.  But  when  BE  is  inde- 
finitely fmall,  CD  may  be  taken  for  the  difference  of  LD  and  / c, 
they  being  ultimately  in  the  ratio  of  equality.  Therefore  CD 
meafures  the  change  of  the  obliquity  of  the  ecliptic,  or  the  nu- 
tation of  the  axis  with  refpe£l  to  the  ecliptic. 

The  real  deviation  of  the  axis  is  the  fame  with  the  change  in 
the  pofition  of  the  equator,  P p being  the  meafure  of  the  angle 
EAB.  But  this  not  being  always  made  in  a plane  perpendi- 
cular to  the  ecliptic,  the  change  of  obliquity  generally  differs 
from  the  change  in  the  pofition  of  the  axis.  Thus  when  the 
fun  is  in  the  fulftice,  themomentary  change  of  the  pofition  of  the 
equator  is  the  greateft  poflible  ; but  being  made  at  right  angles 
to  the  plane  in  which  the  obliquity  of  the  ecliptic  is  computed,  it 
makes  no  change  whatever  in  the  obliquity,  but  the  greateft 
poflible  change  in  the  preceflion. 

In  order  to  find  CD  the  change  of  obliquity,  observe  that  in 
the  triangle  CAD,  It : fin.  AC,  or  R : cof.  AE  fin.  A : fin. 
CD,  = A : CD  (becaufe  A and  CD  are  exceedingly  (mail). 
Therefore  the  change  of  obliquity  (which  is  the  thing  commonly 

* 2 

meant  by  nutation)  CD  = Ax  cof.  AE,  — r cof. 

2r  X 


— is  the  angle  in  which 


the  new  equator  cuts  the  former  one.  It  is  different  at-  dif- 
ferent times,  as  appears  from  the  variable  part  mn,  the  product 
of  the  fine  and  cofine  of  the  fun's  declination,  ft  will  be  a 
maximum  when  the  declination  is  in  the  fulftice,  for  mil  increales 
all  the  way  to  and  the  declination  never  exceeds  23^.  . It 
increafes,  therefore,  from  the  equinox  to  the  lolftice,  and  then 
diminilhes. 

Let  ESL  (fig.  7.)  be  the  ecliptic,  EAC  the  equator,  BAD 
the  new  pofition  which  it  acquires  by  the  momentary  aftion  of 

. 5 p 

the  fun,  cutting  the  former  in  the  angle  BAE  = r —*^7-  m n 
a-  — b = 


Let  S be  the  fun’s  place  in  the  ecliptic,  and  AS 

a~ 

the  fun’s  declination,  the  meridian  AS  being  perpendicular 
to  the  equator.  Let  — — be  k.  The  angle  BAE  is 


1 

AE'  = r-A  — £xfin.  declin.  xcof.  declin.  x cof.  R.afcenf. 
2T1 

But  it  is  more  convenient  for  the  purpofes  of  aftronomical  com- 
putation to  make  ufe  of  the  fun’s  longitude  SE.  Therefore  make 


The  fun’s  longitude  ES 

Sine  of  fun’s  long. 

Cofine  - 

Sine  obliq.  eclipt. 

Cofine  obliq.  - 

In  the  fpherical  triangle  F.AS,  right  angled  at  A (becaufe  AS 
is  the  fun’s  declination  perpendicular  to  the  equator),  we  have 
R : fin.  ES  = fin.  E fin  AS,  and  fin.  AS  z:  px.  Alfo  R : 
cof.  AS  = cof.  AE  : cof.  ES,  and  cof.  ES  or  y = cof.  AS  X 
cof.  AE.  Therefore  pxy  = fin.  AS  X cof.  AS  x cof.  AE,  = 

vinxc of.  AE.  Therefore  the  momentary  nutation  CD  = V 

X — kpxy . 

We  muff:  recolleft  that  this  angle  is  a certain  fraftion  of  the 
momentary  diurnal  rotation.  It  is  more  convenient  to  confider 
it  as  a fraction  of  the  fun’s  annual  motion,  that  fo  we  may  di- 
re&ly  compare  his  motion  on  the  ecliptic  with  the  preceflion 
and  nutation  correfponding  to  hisfituation  in  the  heavens.  This 
change  is  eafily  made,  by  augmenting  the  fraftion  in  the  ratio 
of  the  fun's  angular  motion  to  the  motion  of  rotation  or  multiply- 
ing the  fra&ion  by  ; therefore  the  momentary  nutation 

will  be  r 4—  k p xy.  In  this  value  is  a conftant 

21  2 1 

quantity,  and  the  momentary  nutation  is  proportional  to  x y , 
or  to  the  product  of  the  fine  and  cofine  of  the  fun’s  longitude, 
or  to  the  fine  of  twice  the  fun’s  longitude  j for  x y is  equal  to 
half  the  fine  of  twice  z. 

(1.)  If  therefore  we  multiply  this  fraction  by  the  fun’s  momen- 
tary angular  motion,  which  we  may  fuppofe,  with  abundant  accu- 
racy, proportional  to  z,  we  obtain  the  fluxion  of  the  nutation, 
the  fluent  of  which  will  exprefs  the  whole  nutation  while  the 
fun  deferibe^the  arch  z of  the  ecliptic,  beginning  at  the  vernal 
equinox.  Therefore,  in  place  of_y  put  \/JZ and  in  place 


of 


put- 


and  we  have  the  fluxion  of  the  nutation 


✓ 1 — .v 

for  the  moment  when  the  fun’s  longitude  is  z,  and  the  fluent 
will  be  the  whole  nutation.  The  fluxion  refulting  from  thig 

procefs  is  ^—Jr***  of  which  the  fluent  is  ^ / This 


is 


2 T 4T 

the  whole  change  produced  on  the  obliquity  of  the  ecliptic 
while  the  fun  moves  along  the  arch  z ecliptic,  reckoned  from 
the  vernal  equinox.  When  this  arch  is  go°,  x*  is  1,  and  there- 
2 / Ji  p 

fore— -A-  is  the  nutation  produced  while  the  fun  move3  from 
4 f 

the  equinox  to  the  folftice. 

The  momentary  change  of  the  axis  and  plane  of  the  equator 
• • O l jfe 

(which  is  the  meafure  of  the  changing  force)  is 

The  momentary  change  of  the  obliquity  of  the  ecliptic  is 

3**P 


IT'** 

1 t h p 

The  whole  change  of  obliquity  is--  ■ aA 

Hence  wc  fee  that  the  force  and  the  real  momentary  change 
of  pofition  are  greateft  at  the  folftices,  and  diminiih  to  nothing 
in  the  equinoxes. 

The  momentary  change  of  obliquity  is  greateft  at  the  oftants, 
being  proportional  to  x x or  to  xy. 

The  whole  accumulated  change  of  obliquity  is  greateft  at 
the  folftices,  the  obliquity  itfelf  being  then  fmallcft. 

Wc  mult  ill  like  manner  find  the  accumulated  quantity  of  the 
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PRE 


preceffion  after  a given  time,  that  is  the  arch  BE  for  a finite 
time. 

We  have  ER  : CD  = fin.  EA  : fin.  CA  (or  col.  EA)  = 
tan.  EA  : i,  and  EB  : ER  — i : fin.  B.  Therefore  EB  : 
CD  = tan.  EA  : fin.  B.  But  tan.  EA  = cof.  E X tan.  ES, 
fin.  long.  q x 


~ cof.  E x 


Therefore  EB  : CD  =. 


cof.  long.  Vj x* 

—qX-  -p.  and  CD  = EB  : If  we  fubftitute 

Vi—,**  tan.  long.  © 

. . Xthp  . . 

for  CD  its  value  (found  in  N°  i.  p-47  *•)  V1Z«  2 -j.”  x*>  we  °htain 

EB  — - 1 x ^ ^ X the  fluxion  of  the  preceffion  of  the  equi- 
2 1 ^/  \ — xz 

noxes  occcafioned  by  the  adtion  of  the  fun.  The  fluent  of  the 


variable  part 


V i — 


- — x j,  of  which  the  fluent  is  evidently 


a fegment  of  a circle  whofe  arch  is  z and  fine  x,  that  is,  = 

z—xx/l  —a'2,  an(j  t^c  w]10]e  preceffion,  while  the  fun  de- 
i 

fcribes  the  arch  z,  is^  X ^2 —x  */ } This  is  the 

preceffion  of  the.  equinoxes  while  the  fun  moves  from  the  ver- 
nal equinox  along  the  arch  z of  the  ecliptic. 

otlq 

In  this  expreffion,  which  confiflsof  two  parts,  z,  and 

Jz  ^ v 

^ the  firft  is  incomparably  greater  than 

the  fecond,  which  never  exceeds  i",  and  is  always  compenfated 
in  the  fucceeding  quadrant.  The  preceffion  occafioned  by  the 

fun  will  be  z,  and  from  this  expreffion  we  fee  that  the 

preceffion  increafes  uniformly,  or  at  leafl  increafes  at  the  fame 

rate  with  the  fun’s  longitude  z , becaufe  the  quantity  is 


and  the  ratio  of  its  equatorial  diameter  to  its  polar  axis  is  fi-p,. 
poled  to  be  that  of  23  I to  230.  If  the  earth  be  more  orlefs  pro- 
tuberant at  the  equator,  the  preceffion  will  be  greater  01  lefs 
in  the  ratio  of  this  protuberance.  The  meafures  which  have 
been  taken  of  the  degrees  of  the  meridian  are  very  inconfiftent 
among  themfelves;  and  although  a comparifon  of  them  all  in- 
dicates a fmaller  protuberancy,  nearly  iuftead  of  YLT,  their 
differences  are  too  great  to  leave  much  confidence  in  this  me- 
thod. But  if  this  figure  be  thought  more  probable,  ti  e pte- 
ceffion  will  be  reduced  to  about  1 •/"annually.  But  even  though 
the  figure  of  the  earth  were  accurately  determined,  we  have  no 
authority  to  fay  that  it  is  homogeneous.  If  it  be  denfer  to- 
wards the  centre,  the  momentum- of  the  protuberant  matter 
will  not  be  fo  great  as  if  it  were  equally  denfe  with  the  inferior 
parts,  an<r*rhe  preceffion  will  be  diminilhed  on  this  account. 
Did  we  know  the  proportion  of  the  matter  in  the  moon  to  that 
in  the  fun,  we  could  eafily  determine  the  proportion  of  the  whole 
obferved  annual  preceffion  of  503"  which  is  produced  by  the 
fun’s  adtion.  But  we  have  no  unexceptionable  data  for  de- 
termining this ; and  we  are  rather  obliged  to  infer  it  from  the 
effedt  which  (lie  produces  in  diflurbing  the  regularity  of  the 
preceffion,  as  will  be  coniidered  immediately.  So  far,  therefore, 
as  we  have  yet  proceeded  in  this  investigation,  the  refult  is  very 
uncertain.  We  have  only  ascertained  unquellionably  the  law 
which  is  obferved  in  the  folar  preceffion.  It  is  probable,  how- 
ever, that  this  preceffion  is  not  very  different  from  20 " an- 
nually ; for  the  phenomena  of  the  tides  fhow  the  diflurbing 
force  of  the  fun  to  he  very  nearly  \ of  the  diflurbing  force  of 
the  moon.  Now  20u  is  \ of  50". 

But  let  us  now  proceed  to  confider  the  effedt  of  the" moon’s 
adtion  on  the  protuberant  matter  of  the  earth ; and  as  we  are 
ignorant  of  her  quantity  of  matter,  and  confequently  of  her  in- 
fluence in  fimilar  circumflances  with  the  fun,  we  Ihall  fuppofe- 
the  diflurbing  force  of  the  moon  is  to  that  of  the  fun  as  m to  1. 
Then  (cctter  'is  paribus)  the  preceffion  will  be  to  the  folar  pre- 
ceffion it  in  the  ratio  of  the  force  and  of  the  tirr*e  of  it3  adtion 
jointly.  Let  t and  T therefore  reprefent  a periodical  month 

m 7f  t 


conftant. 

In  order  to  make  ufe  of  thefe  f irmulae,  which  are  now  re- 
duced to  very  great  fimplicity,  it  is  neceffary  to  determine  the 

values  of  the  two  conftant  quantities-^—; • — - - which  we 

4 1 , 4T  , 

fhall-  call  N and  P,  as  fadtors  of  the  nutation  and  preceffion. 

aL  — b'1 

Now  t is  one  fidereal  day,  and  T is  366}.  k is , which 

a 2 

. 2312  — 23oa,  T 

according  to  Sir  Ifaac  Newton  is = — ; p and 

b 2312  i '5 

yare  the  fine  andcofineof  23°  28',  viz.  0,3  >822  and  0,91729. 

Thefe  data  give  N = and  P of  which  the 

141030  01224 

logarithms  arc  4.85069  and  5.71308,  viz.  the  arithmetical 
complements  of  5 14931  and  4.78697. 

Let  us,  for  an  example  of  the  ufe  of  this  inveftigation,  com- 
pute the  precelfi  ,n  of  the  equinoxes  when  the  fun  has  moved 
from  the  vernal  rquinox  to  the  fummer  folftice,  fo  that  z is 
90°,  or  3240'" o'd 

Li.g.  3240.0"  = * - - - S-?,p55 

Log.  P - - 5.2 1308 

Log.  5^,292  - - . 0.7/363 

The  preceffion  therefore  in  a quarter  of  a year  is  5,292  fe- 
conds  ; and,  fince  it  increafes  uniformly,  it  is  21",  168  an- 
nually. ' 

We  rnuft  now  recoiled!  the  affumptions  on  which  this  com- 
putation proceeds.  The  earth  is  fuppofed  to  be  homogeneous. 


4T  and  year,  and  the  lunar  preceffion  will  be  = 


This 


pre- 


ceffion mult  he  reckoned  on  the  plane  of  the  lunar  orbit,  in  the 
fame  manner  as  the  folar  preceffion  is  reckoned  on  the  ecliptic. 

We  mnft  alfo  obferve,  rhat^—  reprefents  the  Innar  preceffion 

only  on  the  ffippofition  that  the  earth’s  equator  is  inclined  to- 
the  lunar  orbit  in  an  angle  of  2:§  degrees.  This  is  indeed  the 
mean  inclination  ; but  it  is  fometimes  increafed  to  above  2S0, 
and  fometimes  reduced  to  1 8°.  Now  in  the  value  of  the  folar 
preceffion  the  cofine  of  the  obliquity  was  employed.  There- 
fore whatever  is  the  angle  E contained  between  the  equator  and 

m it  t Col . E 

the  lunar  orbit,  the  preceffion  will  be  = ■ -■  -,and 

1 Lof.  23^® 

it’muft  be  reckoned  on  the  lunar  orbit. 

' Now  let  yB  (fig.  8.)  be  the  immoveable  plane  of  the  eclip- 
tic, fED^F  the  equator  in  its  firft  fituation,  before  it  has 
been  deranged  by  the.  adtion  of  rhc  moon,  AGRDBiI  the 
equator  in  its  new  pofition,  after  the  momentary  adtion  of  the’ 
moon.  Let  EGNFH  be  the  moon’s  orhir,  of  which  N is  the 
afeending  node,  and  the  angle  N — 50  8'  46". 

Let  Nt  the  long,  of  the  node  be  - z 

Sine  N T - - - - - x 

Cofine  Nt  - - m $ 

Sine  Y =23-5  - - * * a 

Cofine  T - * 

Sine  N=5<8.46  - - 

Cofine  N 

Circumference  to  radius  1,  = 6,28 


♦ 


P R E 


P R E 
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Force  of  the  moon  - - - vi 

Solar  preceffion  (fuppofed  = 14J”  by  obferva- 

tion)  - . - - - it 

Revolution  of  ft  = 27 dj  t 

Revolution  Of  ©=■  366 1 - - T 

Revolution  of  N = 1 8 years  7 months  - n 

In  order  to  reduce  the-  lunar  preccflion  to  the  ecliptic,  we 
mull  recolledi  that  the  equator  will  have  the  fame  inclination 
at  the  end  of  every  half  revolution  of  the  fun  or  of  the  moon, 
that  is,  when  they  paf;  through  the  equator,  becaufe  the  fum 
of  all  the  momentary  changes  of  its  poiition  begins  again  each 
revolution.  Therefore,  if  we  negledt  the  motion  of  the  node 
during  one  month,  which  is  only  i-§  degrees,  and  qnn  produce 
but  an  infenfible  change,  it  is  plain  that  the  mobn  produces,  in 
one  half  revolution,  that  is,  while  Ihe  moves  from  H to  G,  the 
gre3tell  difference  that  fire  can  in  the  pofition  of  the  equator. 
The  point  D,  therefore,  half-way  from  G to  H,  is  that  in 
which  the  moveable  equator  cuts  the  primitive  equator,  and 
DE  and  DF  are  each  90°.  But  S being  the  folftitial  point, 
<Y>  S is  alfo  900,  Therefore  DS  = fE.  Therefore,  in  the 
triangle  DGE,  we  have  lin.  ED  : fin.  G = fin.  EG  : fin.  D, 
= EG  : D.  Therefore  D — EG  X fin.  G,  — EG  X fin.  E. 
nearly.  Again,  in  the  triangle  y DA  we  have  fin.  A : fin. 
yD  (or  cof.  qnE)  ~ fin.  D : fin.  rf  A,  r=  D : yA.  There- 

, D • Cof.  yE  EG  • Sin.  E ■ Cof.  yE  mitt 

fore  yA  = — — ■,  e= rp 7 , — 

Sin.  A Sin.  23  £■  1 

Sin.  E • Cof.  E • Cof.  cpE 
Sin.  T • Cof.  V . 

This  is  the  lunar  preceffion  produced  in  the  courfe  of  one 
month,  elfimated  on  the  ecliptic,  not  conffant  like  the  folar 
preceffion,  but  varying  with  the  inclination  or  the  angle  E or 
F,  which  varies  both  by  a change  in  the  angle  N,  and  alfo  by 
a change  in  the  pofition  of  N on  the  ecliptic. 

We  muff  find  in  like  manner  the  the  nutation  SR  produced 
in  the  fame  time,  reckoned  on  the  colure  of  the  folllices  RL. 
We  have  R : fin.  DS  = D : RS,  and  RS=D  • fin.  DS,  =D- 
fin.  rf  E.  But  D = EG  ' fin.  E.  Therefore  RS  =.  EG  * fin. 

. _ mitt  Cof.  E „ _ . . _ 

E • fin.  qp  E,  = x fin.  E X lin.  yE.  In  this  expref- 

1 • Got.  qp 

lion  we  muff  fubilitute  the  angle  N,  which  may  be  confidered 
as  conftant  during  tile  month,  and  the  longitude  yN,  which  is 
alfo  nearly  conllant,  by  obferving  that  fin.  E:  fin.  yN^fm.N: 

fin.VE.  Therefore  RS  JUSL  x Sln'  N ~ Sin-. T ? A 

1 Col.  T 

But  we  muff  exterminate  the  angle  E,  becaufe  it  changes  by 
the  change  of  the  pofition  of  N.  Now,  in  the  triangle  EN 
we  have  cof.  E = cof.  qpN  ‘fin.  N • fin.  «y5  —cof.  N • cof.  T, 
— yea  — db.  And  becaufe  the  angle  E is  ncceffarily  obtufe,  the 
perpendicular  will  fall  without  the  triangle,  the  cofine  of  E will 
be  negative,  and  we  firall  have  cof.  E = id—acy.  Therefore 

the  nutation  for  one  month  will  be  = — x ° X^'  , 

the  node  being  fuppofed  all  the  while  in  N- 
_ Thefc  two  exprefiions  of  the  monthly  preceffion  and  nuta- 
tion may  be  confidered  as  momentary  parts  of  the  moon’s  ac- 
tion, cor  refponding  to  a certain  pofition  of  the  node  and  incli- 
nation of  the  equator,  or  as  the  fluxions  of  the  whole  variable 
preceffion  and  nutation,  while  the  node  continually  changes  its 
place,  and  in  the  fpacc  of  1-8  years  makes  a complete  tour  of 
the  h caven9. 

(1.)  We  mud,  therefore,  take  the  motion  of  the  node  as  the 
fluent  of  comparifon,  or  we  mud  compare  the  fluxions  of  the 
node’s  motion  with  the  fluxions  of  the  preceffion  and  nu- 
tation; therefore,  let  the  longitude  of  the  node  be  a,  and 
Us  monthly  change  = * 3 we  (hall  then  have  t : n sz  z : e, 

VoL.Vill. 


vz  n x 
and  t “ — 

e ca/i  —x 


— . Let  T be  = i,  in  order  that  n 


may  be  iS,f),  and  fubditute  for  t its  value  in  the  fluxion 
of  the  nutation,  by  putting  */ 1 — x2  in  place  of  y.  By  this 

this  fubditution  we  obtain  vm  n--(^  * 


*)• 


TbV7r-  7acx* )’  The 

fluent  of  this  is  n rf  . (W,Simp. 

fon  s Fluxions,  § 77)*  But  when  x is  =r  0,  the  nutation  mud 
be  — 0,  becaufe  it  is  from  the  pofition  in  the  equjnodbal  points 
that  all  our  deviations- are  reckoned,  and  it  is  from  this  point 
that  the  periods  of  the  lunar  action  recommences.  But  if  we_ 

make  x — 0 in  this  expreffion,  the  term — vanifhes,  and 

2. 

the  term  db  1 -v2  becomes  ~~dby  therefore  our  fluent 

has  a condant  part  + db -r  and  the  complete  fluent  is  m it  r,~ 

e b 


l^d  b d b j-  — 


a ax 


-J.  Now  this  is  equal  to  mitn—  (db 
' e b x 

X veiled  fine,  z—  ±a  cx  verfed  fine  2 z)  : For  the  verfed  fine  of 
z is  equal  to  ( r cof.  z)  ; and  the  fquare  of  the  fine  of  an  arch 
is  \ the  verfed  fine  of  twice  that  arch. 

This,  then,  is  the  whole  nutation  while  the  moon’s  amend- 
ing node  moves  from  the  vernal  equinox  to  the  longitude 
TN-'z,  It  is  the  expreffion  of  a certain  number  of  feconds, 
becaufe  if,  one  of  its  fatdois,  is  the  folar  preceffion  in  feconds  3 
and  all  the  other  factors  are  numbers,  or  fractions  of  the  radius 
1 ; even  e is  expreffed  in  terms  of  the  radius  1. 

(2.)  The  fluxion  of  the  preceffion, or  the  monthly  preceffion,  is 
to  that  of  the  nutation  as  the  cotangent  of  TE  is  to  the  fine'of 
qp.  This  alfo  appears  by  confidering  fig.  7.  i 'p  meafures  the 
angle  A,  or  change  of  pofition  of  the  equator  ; but  the  pre- 
ceffion hfelf,  reckoned  on  the  ecliptic,  is  meafured  by  and 
the  nutation  by  p 0 ; and  the  fluxion  of  the  preceiiion  is  eq  ua 

to  the  fluxion  of  nutation  x— ..but  cot  cV?E  = -^i—  • 

fineqp  cx  3 

therefore 


cot.qpE ad+  bc^/J~i 


line  qp 


C X 


: Tin’s,  multiplied  into 


.1  a ■ c .1  . • • man  raid7, 

the  fluxion  ot  the  nutation,  guves f u ( ’, 2_„s\ 

aU  Vi-,,.  V J 

dc—a  1 1'2.  1 j x for  the  monthly  preceffion.  The  fluent 

. . mitn  r , , 

thIS-77^  [^ad^bzdr  (bz  — a'-)  dcx  — \ abcrz  — \ alczx- 

A . . , vi  it  n f . 

v/i-a*  J.ontisequalto— f (dd-{  d1)  a b z f 

dez  — ^abe*  fine  zz  j . 

Lotus  now  exprefs  this  in  numbers:  When  the  node  ha^ 
made  a half  revolution,  we  have  z — 1S00,  whole  veiled  fine  is 
2,  and  the  verfed  fine  of  2.  z,  or  360°,  is  = O ; therefore,  after 
half  a revolution  of  the  node,  the  nutation  (No.  a.  p.  4.73.)  be- 

VI  It  V c 

comes  — 2 b d.  11,  in  this  expreflion,  \vc  fuppdfe  m =r  2J-, 

and  it  — I4j,7/,  wc  flv  11  find  the  nutation  to  be  1 c.  * 

Now  the  obferved  nutation  is  about  18’'.  Tins  requires  m 
to  be  2.  j 'u  >•  and  it  ~ ifif'"  But  is  evident,  that  no  allronomer. 
can  pretend  to  warrant  the  accuracy  of  his -obfervat ions  of  the 
nutation  within  1" . 

'd’o  find  tlic  1 unar  preceffion  during  half  a revolution  of  the 

r 8 

node,  obferve,  that  then  a.  becomes  ~ — , and  the  line,  of  z 

6 E 3 
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and  of  2 


vanilh,  .7 1 becomes  x—  c1,  and  the  preceflion  be- 
comes = — -(x -{*),  and  the  preceflion 


in 


v 


w 


theory  of  gravity  but  the  acceleration  of  the  moon's  mean 
motion  ; and  this  has  at  laft  been  added  to  the  lift  of  our  acqui- 
fttions  by  Mr.  de  la  Place. 

Quae  toties  animos  veterum  torfere  Sophorum, 

Quneque  fcholas  fruftra  rauco  certamine  vexant, 

Obvia  confpicimus,  nube  pellente  Matheli, 

Jam  dubios  nulla  caligine  pmegravat  error 
Queis  fuperumpenetrare  domos,  atque  arduacoeli 
Scandere  fublimis  genii  concetlit  acumen. 

Kec  fas  eft  pronius  mortali  attingere  divos. 

Halley. 

PRECIS,  ( precius,  “ early,’’)  the  name  of  the  2 1 ft  order 
in  Linnaeus’s  fragments  of  a natural  method  ; confiding  of 
primrofe,  an  early  flowering  plant,  and  a few  genera  which 
agree  with  it  in  habit  and  ftrudture,  though  not  always  in  the 
character  or  circumflance  exprefted  in  the  title.  See  Botany. 

PRECIPITANT,  in  chemiftry,  is  applied  to  any  liquor, 
which,  when  poured  on  a folution,  feparates  what  is  diflolved, 
and  makes  it  precipitate,  or  fall  to  the  bottom  of  the  veftel. 

PRECIPITATE,  in  chemiftry,  a fubflance  which,  having 
been  diflolved  in  a proper  menftruum,  is  again  feparated  from 
its  folvent,  and  thrown  down  to  the  bottom  of  the  veilel,  by 
pouring  fome  other  liquor  upon  it. 

PRECIPITATION.  See  Chemistry. 

PRECORDIA,  in  anatomy,  a general  name  for  the  parts 
fituated  about  the  heart,  in  the  forepart  of  the  thorax  : as  the 
diaphragm,  pericardium,  and  even  the  heart  ilfelf,  with  the 
fpleen,  lungs,  & c. 

PREDECESSOR,  properly  fignifies  a perfon  who  has  pre- 
ceded or  gone  before  another  in  the  fame  office  or  employment  j 
in  which  fenfe  it  is  diftinguifhed  from  anceftor. 

PREDESTINATION,  the  decree  of  God,  whereby  he  is 
fuppofed  to  have,  from  all  eternity,  unchangeably  appointed 
whatfoever  comes  to  pafs ; and  hath  more  efpecially  fore- or- 
dained certain  individuals  of  the  human  race  to  everlafting 

■ill  btC^-A"  0/2-/-1  'l  • when  this  is  taken  from  the  true  preceft  happinefs,  and  hath  paflbd  by  the  reft,  and  fore-ordained  them 
V 2 • to  everlafting  mifery.  rl  he  former  of  thele  are  called  the  elect, 

and  the  latter  are  called  the  reprobate. 

This  doctrine  is  the  fubject  of  one  of  the  mod  perplexing 
controverfies  that  has  occurred  among  mankind.  But  it  is  not 
altogether  peculiar  to  the  Chriftian  faith.  The  opinion,  that 
whatever  occurs  in  the  world  at  large,  or  in  the  lot  of  private 
individuals,  is  the  reful t of  a previous  and  unalterable  arrange- 
ment by  that  Supreme  Pow'er  which  prefides  Ever  nature,  has 
always  been  a favourite  opinion  among  thevulgaf,  and  has  been 
believed  by  many  fpeculative  men. 

The  ancient  Stoics,  Zeno  and  Chryfippus,  whonvthe  Jewifh 
JEflenes  feeni  to  have  followed,  afferted  the  exiftence  of  a Deity 
that,  acting  wifely,  but  neceflarily,  contrived  the  general  fyfiem 
of  the  world;  from  which,  by  a feries  of  caufes,  whatever  is 
now  done  in  it  unavoidably  relults.  This  feries  or  concatena- 
tion of  caufes,  they  held  to  be  necefl'ary  in  every  part  ; and 
that  God  himfelf  is  fo  much  the  fervant  of  neceflity,  and  of 
his  own  decrees,  that  he  could  not  have  made  the  lmalleft  object 
in  the  world  otherwife  than  it  now  is,  much  lets  is  he  able  to 
alter  any  thing. 

According  to  the  words  of  Seneca,  Eadem  necejfitas  et 
Deos  alligal.  Irrevocalilis  dmhia  pariter  atque  buinana  curfus 
Debit.  Jlle  ipfe  omnium  condito  ac  redior  JcripJit  quidern  fata, 
fed  fequitur.  Semper  parct,  feme 1 jujftt.  “ The  fame  chain 
of  neceflity  conftrains  both  gods  and  men.  Its  unalterable 
courfe  regulates  divine  as  well  as  human  things.  Even  he  who 
wrote  the  Fates,  the  Maker  and  Governor  of  all  things,  fubmits 
to  them.  He  did  but  once  command,  but  he  always  obeys. 
The  ftoical  fate  differs,  however,  from  the  Chriftian  predeftina- 
tion  in  ieveral  points.  They  regarded  the  divine  nature  and 
will  as  a nccefiarypart  of  a necellary  chain  of  caufes  ; wherea9 


iS  years  is  mtn  x —\c%. 

We  lee  by  comparing  the  nutation  and  preceflion  for  nine 

years,  that  they  are  as  — — to  i-Jf1  nearly  as  i to  i7t* 

This  gives  313"  of  preceflion,  coirefponding  to  18",  the  ob- 
ferved  uu  atiou,  which  is  about  35'  of  preceflion  annually  pio- 
duced  by  the  moon.  • 

And  thus  we  fee,  that  the  inequality  produced  by  the  moon 
iu  the  preceflion  of  the  equinoxes,  and,  more  particularly,  the 
nutation  occafioned  by  the  variable  obliquity  of  her  orbit,  en- 
nables  us  to  judge  of  her  fliare  in  the  whole  phenomenon  ; and 
therefore  informs  us  ol  her  difturbing  force,  and  therefoie  of 
her  quantity  of  matter.  This  phenomenon,  and  thofe  of  the 
tides,  are  the  only  fa<fis  which  enable  11s  to  judge  of  this  mattei . 
and  this  is  one  of  the  circumftances  which  lias  caufed  this  pro- 
blem to  occupy  fo  much  attention.  Dr.  Bradley,  by  a nice 
compai  ifon  of  his  obfe;  rations  with  the  mathematical  theory, 
as  it  is  called,  furnifned  Inin  by  Mr.  Machin,  found  that  the 
equation  of  preceflion  computed  by  that  theory  was  too  great, 
and  that  the  theory  would  agree  better  with  the  obfervations^ 
if  an  ellipfe  were  fubftituted  lor  Mr.  Machin  s little  cncle.  He 
thought  that  the  fhorter  axis  of  this  ellipfe,  lying  in  the  colure 
of  the  folltices,  fliould  not  exceed  16".  Nothing  can  more 
clearly  Ihow  the  aflonifhing  accuracy  of  Bradley’s  obfervations 
than  this  remark  : for  it  refults  from  the  theory,  that  the  pole 
mud  really  defer ibe  an  ellipfe,  having  its  fhorter  axis  in  the  fol- 
flitial  colure,  and  the  ratio  of  the  axes  mull  be  that  of  18  to 
16. S ; for  the  mean  preceflion  during  a half  revolution  of  the 

node  is  — - — {f1 );  and  therefore,  for  the  longitude  z,  it 
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fore,  when  the  node  is  in  the  folflice,  and  the  equation  greateft. 
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This  greateft  equation  of  preceflion  is  to 

tation  of  I'i",  as  H—ad  to  2 ab-,  that  is  as  radius  to  the  tan- 
gent of  twice  the  obliquity  of  the  ecliptic.  This  gives  the 
greateft  equation  of  preceflion  16", 8,  not  differing  hall  a fe- 
cond from  Bradley's  obfervations. 

Thus  have  we  attempted  to  give  fome  account  of  this  cu- 
rious and  important  phenomenon.  It  is  curious,  becaule  it 
atletls  the  whole  celcltial  motions  in  a very  intricate  manner, 
and  received  no  explanation  from  the  more  obvious  application 
of  mechanical  principles,  which  fo  happily  accounted  for  all 
the  other  appearances.  It  is  one  of  the  moll  illuftrious  proois 
of  Sir  Ilaac  Newton’s  fagacity  and  penetration,  which  catched 
at  a very  remote  analogy  between  this  phenomenon  and  the 
libration  of  the  moon’s  orbit.  It  is  highly  important  to 
the  prop  rtfs  of  practical  and  ufeful  atlronomy.  becaufe  it  has 
enabled  us  t*>  compute  tables  of  fucli  accuracy,  that  they  can  be 
ufed  with  confidence  for  determining  the  longitude  of  a ftiip  at 
fea.  This  alone  fixes  its  importance  : but  it  is  Drill  more  im- 
portant to  the  pbilofopher,  affording  the  mod  inconteftable  proof 
of  the  univerfal  and  mutual  gravitation  of  all  matter  to  all  mat- 
ter. It  left  nothing  in  the  l’olar  fyftem  unexplained  from  the 
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the  Chriftian*  eonfider  the  Deity  as  the  Lord  and  Ruler  of  the 
Dniverfe,  omnipotent  and  free,  appointing  all  things  according 
to  his  pleafure.  Being  doubtful  of  the  immortality  of  the  foul, 
the  Stoics  could  have  no  idea  of  the  doctrine  of  election  and 
reprobation  ; nor  did  they  ever  doubt  their  own  freedom  of  will, 
or  power  of  doing  good  as  well  as  evil,  as  we  fhall  prefentiy  fee 
the  Chriftian  predeftinarians  have  done. 

Mahomet  introduced  into  his  Koran  the  doctrine  of  an  ab- 
solute predomination  of  the  courfe  of  human  affairs.  He  re- 
prefented  life  and  death,  profperity  and  adverfity,  and  every 
event  that  befals  a man  in  this  world,  as  the  refult  of  a pre- 
vious determination  of  the  one  God  who  rules  over  all  ; and 
he  found  this  opinion  the  beff  engine  for  infpiring  his  followers 
with  that  contempt  of  danger  which,  united  to  their  zeal,  has 
extended  the  empire  of  their  faith  over  the  faireff  portion  of 
the  habitable  globe. 

The  controverfy  concerning  predeffination  firft  made  its  ap- 
pearance in  the  Chriftian  church  about  the  beginning  of  the 
fifth  century.  See  Mosheim’s  Inflit.  Hift.  Eccl.  Pelagius  a 
Britifh,  and  Cocleftius  an  Irifh,  monk,  who  both  lived  at  Rome 
during  that  period,  and  were  with  juftice  celebrated  for  their  ex- 
emplary piety,  and  integrity,  and  great  learning,  contended  that 
the  doctrines  of  predeffination  and  original  fin  were  falfe.  On 
the  contrary,  the  famous  Auguftine,  bifhop  of  Hippo,  ftrenu- 
oufly  afferted  the  depravity  of  human  nature  fince  the  fall  of 
the  firtf  man,  the  neceflity  of  a fpecial  interpofition  of  divine 
grace  to  enable  us  to  do  any  one  good  action  ; and,  confequently, 
that  none  could  obtain  falvation  excepting  thofe  whom  God 
has  thought  fit  to  eleft,  and  upon  whom  he  beflows  this  grace. 
In  the  courfe  of  the  fame  century  thefe  opinions  affirmed  a 
Tariety  of  forms  and  modifications.  One  party,  called  Pre- 
dejlinarians,  carried  Auguftine’s  doftrine  fully  further  than  he 
himfelf  had  ventured  to  do  in  exprefs  words  ; and  afferted,  that 
God  had  not  only  predeftinated  the  wicked  to  pumjhment , but 
alfo  that  he  had  decreed  that  they  fhould  commit  thofe  very  fins 
on  account  of  which  they  are  hereafter  to  be  puniffied. — 
Another  party  moderated  thedoftrine  of  Pelagius,  and  were  called 
Semipelagians.  Their  peculiar  opinion  is  exprelTed  in  a different 
manner  by  different  writers ; but  all  the  accounts  lufliciently 
agree.  Thus,  fome  reprefent  them  as  maintaining  that  inward 
grace  is  not  neccllary  to-  the  firft  beginning  of  repentance,  but 
only  to  our  progrefs  in  virtue.  Others  fay  that  they  acknow- 
ledged the  power  of  grace,  but  faid  that  faith  depends  upon 
ourfelves,  and  good  works  upon  God  ; and  it  is  agreed  upon  all 
hands,  that  thefe  Semipelagians  held  that  predeffination  is  made 
upon  the  forefight  of  good  works.  The  atfiftance  of  Auguftine, 
though  then  far  advanced  in  life,  was  called  in  to  combat  thefe 
tenets,  and  he  wrote  feveral  treatifes  upon  the  fubjeft.  In  all 
thefe  he  ftrcnuoufiy  maintained,  that  the  predeffination  of  the 
cleft  was  independent  of  any  forefight  of  their  good  works,  but 
was  according  to  the  good  pleafure  of  God  only  ; and  that  per- 
feverance  comes  from  God,  and  not  from  man.  Thereafter  the 
doftrine  of  Auguftine,  or  St.  Auftin  as  he  is  often  called,  be- 
came general.  He  was  the  oracle  of  fchoolmen.  They  never 
ventured  to  differ  from  him  in  fentiment ; they  only  pretended 
to  difpute  about  the  true  fenfe  of  his  writings. 

The  whole  of  the  earlieft  reformers  maintained  thefe  opinions 
of  Auguftine.  They  afl'umed  under  Luther  a more  regular 
and  fyliematic  form  than  they  had  ever  formerly  exhibited.  But 
as  the  Lutherans  afterwards  abandoned  them,  they  are  now 
known  by  the  name  of  Cahinijlic  Dofiiin.es,  from  John  Calvin 
of.  Geneva.  He  aliened,  that  the  overbading  condition  of  man- 
kind in  a future  world  was  determined  from  all  eternity  by  the 
unchangeable  decree  of  the  Deity,  arifing  from  his  foie  good 
pleafure  or  free  will.  Being  a man  of  great  ability,  induftry, 
and  eloquence,  Geneva,  where  he  taught,  and  which  was  a free 
Bate,  foon  became  the  refold  of  all  the  men  of  letters  belong- 


ing to  the  reformed  churches,  arid  was  a kind  of-  feminary 
from  which  mitlionaries  iiTued  to  propagate  the  Proteftanl 
doftrines  through  Europe.  Their  fuccets  was  fmh,  that  ex- 
cepting a part  of  Germany,  the  principles  of  all  the  reformed 
churches  are  profelfedly  Calviniflic  or  Predeflinarian. 

The  opponents  of  the  doftrine  of  predeffination  among  the 
Proteftants,  ufually  receive  the  appellation  of  Arviinians,  or  Re- 
■monfir ants.  They  derive  the  firft  of  thefe  appellations  from 
James  Arminius,  who  was  A.  D.  1602,  appointed  profeffor  of 
theology  at  Leyden.  He  was  violently  oppofed  by  Gomer  his 
colleague,  and  died  A.  D.  1609.  After  his  death  the  contro- 
verfy was  condufted  with  great  eagernefs  on  both  fides.  The 
Calvinifts  however  gradually  prevailed.  See  Arminians.  A 
fynod  was  called  at  Dort,  A.  D.1618,  to  which  the  moft  cele- 
brated divines  of  different  countries  were  invited.  There,  in  a 
great  meafure  by  the  authority  and  influence  of  Maurice  prince 
of  Orange,  the  Arminians  were  condemned  as  heretics ; for 
by  this  time  ambitious  and  powerful  men  found  thcmfelves  po- 
litically interefted  in  this  religious  conteil.  The  Arminians 
prefented  to  this  fynod  a remonftrance,  containing  a lutement 
of  their  faith  upon  the  fubjefts  in  difpute;  and  from  this  they 
derived  the  appellation  of  Remonf  rants . This  ftatement  con- 
tained the  f illctwing  five  articles  : 1.  That  God  from  all  eternity 
predeftinated  thofe  to  everlafting  falvation  whom  he  forefaw 
would  believe  in  Chrift  unto  the  end  of  their  lives;  and  pre- 
deftinated obftinate  unbelievers  to  everlafting  punithment.  2. 
Jefus  Chrift  died  for  the  whole  human  race,  and  for  every  indi- 
vidual of  it,  but  believers  alone  reap  the  benefit  of  his  death. 

3.  No  man  can  produce  faith  in  his  mind  by  his  own  free  will, 
but  it  is  necelfary  that  man,  who  is  by  nature  wicked  and  unfit 
for  afting  or  thinking  aright,  fhould  be  regenerated  by  the 
grace  of  the  Holy  Spirit,  imparted  by  God  for  Chrift's  fake. 

4.  This  divine  grace  conftitutes  the  fource,  the  progrefs,  and 
the  fulfilment  of  all  that  is  good  in  man;  but  it  is  not  irre- 
fiftible  in  its  operation.  5.  Believers,  by  the  afliftanceof  the  Holy 
Spirit,  are  abundantly  fitted  for  every  good  work;  but  whether 
it  be  pollible-  for  thofe  who  have  once  been  truly  fuch  to  fall 
away,  and  to  perilh  finally,  is  not  clear,  and  muft  be  better  in- 
quired into  by  fearching  the  facred  feriptures. 

In  oppofition  to  thefe,  a counter-remonftrance  was  prefented, 
containing  the  opinions  of  the  Calvinifts,  which  was  approved 
bf  by  the  fynod.  The  fubftance  of  it  was  afterwards  adopted, 
and  in  nearly  the  fame  expretfions,  into  the  Confelfion  of  Faith 
compiled  by  the  aflembly  of  divines  which  met  at  Weftmintler, 
A.  D.  1643,  and  which  every  clergyman  and  probationer  for 
the  miniftry  in  Scotland  is  at  prefent  required  to  fubferibe  pre- 
vious to  his  admiffion.  To  give  as  clear  and  as  fair  an  idea  as 
poffible  of  the  Calviniflic  doftrine  upon  this  head,  we  tranferibe 
the  following  paflage  from  that  Confelfion  : “ God  from  all 
eternity  did,  by  the  moft  wife  and  holy  counfel  of  his  own  will, 
freely  and  unchangeably  ordain  whatfoever  comes  to  pals  ; yet 
fo,  as  thereby  neither  is  God  the  author  of  fin,  nor  is  violence 
offered  to  the  will  of  the  creatures,  nor  is  the  liberty  or  con- 
tingency of  fecond  caufes  taken  away,  but  rather  efiablifhed. 
Although  God  knows  whatfoever  may  or  can  come  to  p..ls  upon 
all  fuppofed  conditions  ; yet  hath  he  not  decreed  any  thing  be- 
caufe  he  forefaw  it  as  future,  or  that  which  would  come  to  pals 
upon  fuch  conditions.  By  the  decrees  of  God  for  the  tnanifef- 
tation  of  his  glory,  fome  men  and  angels  arc  predeftinated  unto 
everlafting  life,  and  others  are  fore-ordained  to  everlafting  deaths 
Thefe  angels  and  men,  thus  predeftinated  and  fore-ordained,  are 
particularly  and  unchangeably  defigned  ; and  their  number  is  1b 
certain  and  definite,  that  it  cannot  be  either  incrcafed  or  dimi- 
nifhed.  Thofe  of  mankind  that  are  predeftinated  unto  life, 
God,  before  the  foundation  of  the  world  was  laid,  according  to 
his  eternal  and  and  immutable  purpofe,  and  the  fecret  counfe! 
and  good  pleafure  of  his  will,  hath  choien,  in  Chrift,  unto  ever- 
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Ufiing  glory,  out  of  his  mere  free  grace  and  love,  without  any 
i. n\  fight  of  faith,  or  good  works,  or  perfeverance  in  either  of 
them,  or  any  other  thing  in  the  creature,  as  conditions  or  caul'es 
moving  him  thereunto;  and  all  to  the  praife  of  his  glorious  grace. 
As  God  hath  appointed  the  eleft  unto  glory,  lb  hath  he,  by  the 
eternal  and  moli  free  pttrpofe  of  his  will,  fore-ordained  all  the 
means  thereunto.  Wherefore,  thev  who  are  elefted,  being 
fallen  in  Adam,  are  redeemed  by  Chrift,  are  effeftually'  called 
unto  faith  in  Chrift,  by  his  fpirit  working  in  due  feafon  ; are 
juflified,  adopted,  fanftified  and  kept  by  bis  power  through 
faith  unto  (alvation.  Neither  are  any  other  redeemed  by 
Chrifl,  effeftually  called,  julVified,  adopted,  fanftified  and 
laved,  but  the  cleft  only.  The  reft  of  mankind,  God  was 
pleated,  according  to  the  unfcarchable  counfel  of  his  own  will, 
whereby  he  extendeth'or  withholdeth  mercy  as  he  pleafeth  for 
the  glory  of  his  fovereign  power  over  his  creatures,  to  pafs  by, 
and  to  ordain  them  to  difno'nour  and  wrath  for  their  fin,  to  the 
praife  of  his  glorious  juftide.” 

There  are  two  kinds  of  Calvinifts  or  Predeftinarians,  viz. 
the  Supralapfariav.s,  who  maintain  that  God  did  originally  and 
exp  rets!  y decree  the  fall  of  Adam,  as  a foundation  for  the  dif- 
piay  of  his  juftTre  and  mercy  ; while  thofe  who  maintain  that 


t ied  only  permitted  the  fall  of  Adam,  are  called  Sithlapfarions, 


their  fyltem  of  decrees  concerning  eleftion  and  reprobation 
being,  as  it  were,  fubfequent  to  that  event.  But,  as  Dr. 
Prieftley  juftly  remarks,  if  we  admit  the  divine  prefcience,  there 
is  not,  in  faft,  any  difference  between  -the  two  fchemes  ; and 
accordingly  that  diftinftion  is  now  feldom  mentioned. 

Nor  was  the  church  of  Rome  lefs  agitated  by  the  conteft 
about  predeftination  than  the  firft  Proteftants  were.  The  coun- 
cil of  Trent  was  much  perplexed  how  to  fettle  the  matter  with- 
out giving  offence  to  the  Dominicans,  who  were  much  attached 
to  the  doftrine  of  Auguftine,  and  poflelfed  great  influence  in 
the  council.  After  much  difpute,  the  great  objeft  came  to  be, 
how  to  contrive  fuch  a decree  as  might  give  offence  to  nobody, 
although  it  thould  decide  nothing.  Upon  the  whole,  however, 
they  feem  to  have  favoured  the  Semipelagian  lcherne.  Among 
other  things  it  was  determined,  that  good  works  are  of  them- 
feives  meritorious  to  eternal  life;  but  it  is  added,  by  way  of 
fofthning,  that  it  is  through  the  goodnefs  of  God  that  he  makes 
his  own  gifts  to  be  merits  in  us.  Catarin  revived  at  that  coun- 
cil an  opinion  of  forne  of  the  fchoolmen,  that  Gad  chufe  a final  1 
number  of  perfons,  fuch  as  the  bleiTed  virgin,  the  apoftles,  8cc. 
whom  he  was  determined  to  fave  without,  any  forefight  of  their 
good  woiks;  and  that  he  alio  wills  that  all  the  reft  fhould  be 
laved,  providing  for  them  all  ncceflary  means,  that  they  are  at 
liberty  to  ufe  them  or  not.  This  is  called  the  Baxtcrian  fcheme 
in  England,  from  one  of  its  promoters  there.  But  at  all 
events,  the  council  of  Trent  feems  to  have  been  extremely 
anxious  that  any  opinions  entertained  among  them  concerning 
predeftination  might  have  as  little  influence  as  poffible  upon 


practical  morality.  “ Let  no  man  (fay  they),  while  he  remains 
in  this  mortal  ftate,  prefume  that  he  is  among  the  number  of 
the  cleft,  and  that  theretore  he  cannot  fin.  or  tin  without  re- 
pentance ; for  it  cannot  be  known  who  are  elefted  without  a 
fpecial  revelation  from  God.”  Sef.  6.  c.  13. 

i he  Jefuits  at  firft  followed  the  opinion  of  Auguftine  ; but 
they  afterwards  foriook  it.  Molina,  one  of  their  order,  was 
the  author  of  what  is  called  the  middle  fcheme,  or  the  doftrine 
of  a grace  fijfiaent  for  all  men,  hut  lubjeft  to  the  freedom  of 
the  human  will.  Janfenius,  a doftor  of  Louvain,  oppofed  the 
Jefuits  with  great  vigour,  and  fuppoited  the  doftrine  of  Auguf- 
tine. He  wrote  in  a very  artful  manner.  He  declared,  that 
he  did  not  prefume  to  ftate  his  own  fentiments  upon  the  fub- 
jeft  ; he  pretended  only  to  explain  and  publilh  the  fentiments 
of  that  great  father  of  the  church  St.  Auguftine.  But  the  Je- 
fuits, in  confequence  of  that  inviolable  fubmiffion  to  the  au- 
thority of  the  pope  which  they  always  maintained,  had  fuf- 
ficient  intereft  at  Rome  to  procure  the  opinions  of  Janfenius  to 
be  condemned  there  ; but  with  this  addition  fubjoined,  that  no- 
thing was  thereby  intended  to  be  done  in  prejudice  of  the  doc- 
trine of  Sc.  Auguftine.  This  produced  an  ablurd  difpute  about 
the  pope’s  infallibility  in  matters  of  fadl.  The  Janfenifts  af- 
firmed, that  the  pope  had  made  a miftake  in  condemning  the 
opinions  of  Janfenius  as  different  from  thofe  of  Auguftine  ; 
whereas  in  truth  they  are  the  fame,  and  the  one  cannot  be  con- 
demned without  the  other.  But  the  Jefuits  affirmed,  that  the 
pope  is  no  lefs  infallible  in  points  of  faft  than  he  is  in  queftions 
of  faith  ; and  he  having  decided,  that  the  opinions  of  Janleniu3 
are  different  from  thofe  of  St.  Auguftine,  every  good  Catholic 
is  bound  to  believe  accordingly  that  they  are  different.  Thefe 
dilputes  have  never  been  fully  fettled,  and  (till  divide  the  Roman 
Catholic  churches.  Some  of  the  ableft  fupporters  of  predefti- 
nation have  appeared  among  the  Janfenifts,  and  particularly 
among  the  gentlemen  of  Port-Royal. 

With  regard  to  Great  Britain,  the  earlieft  Englifh  reformers 
were  in  general  Suhlapfarians,  although  fome  of  -them  were 
Supralapfarians.  But  the  rigid  predeftinarians  have  been  gra- 
dually declining  in  number  in  that  church,  although  they  ltill 
fubferibe  the  39  articles  of  their  faith,  which  are  unqueftionably 
Calviniltic.  The  celebrated  Scotch  reformer  John  Knox  having 
been  educated  at  Geneva,  eftabliftied  in  this  country  the  doftrine 
of  predeftination  in  its  ftrifteft  form  : and  it  has  probably  been 
adhered  to  with  more  clofenefs  in  Scotland  than  in  any  country 
in  Europe. 

Of  late  years,  however,  the  difpute  concerning  predeftination 
has  alfumed  a form  confiderabiy  different  from  that  which  it 
formerly  poffeffed.  Inftead  of  being  confidered  as  a point  to 
be  determined  almoft  entirely  by  the  facred  feriptures,  in  the 
hands  of  a number  of  able  writers,  it  has  in  a great  meafure 
refolved  it  lei  f into  a queftion  of  natural  religion,  under  the 
head  of  the  philofophical  liberty  or  neceflity  of  the  will*;  or. 


ir.  Prieftley,  the  mod  celebrated  Neceftarian  of  the  age,  has  written  a whole  feftion  of  his  Illuflrations , with  a view  to 
that  between  “ the  two  fchemes  of  Calviniftic  predeftination  and  philofophical  neceflity,  there  is  no  fort  of  refcmblance, 


* Dr 

fhow,  that 

except  that  the  future  happinefs  or  mifery  of  all  men  is  certainly  foreknown  and  appointed  by  God.  In  all  other  refpefts  (fays 
he)  they  are  molt  ellentially  different  ; and  even  where  they  agree  in  the  end,  the  difference  in  the  manner  by  which  that  end  is 
accomplifhed  is  fo  very  great,  that  the  influence  of  the  two  fyltems  on  the  minds  of  thofe  that  adopt  and  aft  upon  them  is  the 
reverfe  of  one  another.”  The  Calviniftic  doftrine  of  predeftination,  according  to  a very  authentic  ftatement  of  that  dodfrine,  is, 
that  “ God,  for  his  own  glory,  bath  fore-ordained  wbatfodver  conies  to  pafs-"  The  fcheme  of  philofophical  neceflity',  as  flated  by 
an  intimate  friend  and  warm  admirer  of  Dr.  Prieftley ’s,  is,  “ That  every  thing  is  predetermined  by  the  Divine  Being;  that  what- 
ever has  been,  muft  have  been  ; and  that  whatever  will  be,  muft  be  ; that  all  events  are  pre-ordained  by  infinite  wifdom  and 
unlimited  goodnefs  ; that  the  will,  in  all  its  determinations,  is  governed  by  the  ftate  of  mind  ; that  this  ftate  ot  mind  is  in  every 
inftance determined  by  the  Deity' ; and  that  there  is  a continued  chain  of  caufes  and  elBefts,  of  motives  and  aftions,  infeparably 
conneftcd,  and  originating  from  the  condition  in  which  we  are  brought  into  exiftence  by  the  Author  of  our  being,  ft  he  author 
or  compiler  of  the  fame  book  affirms,  c‘  ft’hat  all  motion  indeed  originates  in  the  Deity ; that  the  Deity  is  felf-moved  ; that  he 
policies  the  Angular  attribute  underived  of  moving  himfclf.”  But  it  is  added  in  the  very'  fame  paragraph  from  which  this  a 
is  quoted,  that"  the  very  argument  we  employ  to  prove  one  underived  fource  of  motion  and  exiftence,  is  a gro  * 
in  logic  \ and  thSt  the  aferiptiqn  of  this  power  to  the  Divine  JDeing  is  in  faft;  nothing  cllc  than  the  lefs  of  two  palpa  « 
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-whether  all  human  a&ions  are  or  are  not  neceftarily  determined 
by  motives  arifing  from  the  character  which  God  has  imprefted 
on  our  minds,  and  the  train  of  circumftances  amidft  which  his 
providence  has  placed  us  ? We  have  already  fpoken  of  this  under 
Metaphysics. 

From  what  has  been  faid,  it  will  appear  that  the  points 
chiefly  at  ifi'ue  between  the  parties  are  the  following:  Firft,  With 
what  view3  and  purpofes  did  God  create  the  world  and  frame 
his  decrees  concerning  mankind  ? Did  he  contrive  a great  un- 
alterable fcheme  of  creation  and  providence  only  for  the  fake 
■of  manifefting  his  own  glory  and  perfections  ? Or  did  he  firft 
coniider  the  free  motions  of  thofe  rational  agents  whom  he  in- 
tended to  create,  and  frame  his  decrees  upon  the  confideration 
of  what  they  might  choofe  or  do  in  all  the  various  circumftances 
in  which  he  intended  to  place  them  ? — The  fecond  and  follow- 
ing queftions  are  branches  of  this  leading  one.  Did  Chrift  die 
for  a particular  portion  of  the  human  race,  who  ftiall  therefore 
■certainly  be  faved  ? or  was  his  death  intended  as  a benefit  to 
all,  from  which  none  are  excluded  excepting  thofe  who  willing- 
ly reject  it  ? Is  the  divine  grace  certainly  and  irrefiftibly  effica- 
cious in  all  thofe  minds  to  which  it  is  given  ? or  does  its  effect1 
depend  upon  the  good  ufe  which  men  may  or  may  not  make  of 
it  ? Can  any  good  ation  be  done  without  it  ? Do  thofe  who 
have  once  received  it  certainly  perfevere  and  obtain  falvation  ? 
or  is  it  poffibleffor  any  of  them  to  fall  away  and  perifli  finally  ? 
Thefe  are  queftions  the  difculfion  of  which  would  lead  us  far 
beyond  our  ufual  limits,  and  the  tedioufnefs  of  it  would  hardly 
be  compenfated  by  any  profpet  of  utility. 

The  weak  fide  of  the  Calviniftic  dotrine  confifts  in  the  im- 
poffibiiity  of  reconciling  the  abfolute  and  unconditional  decree 
of  reprobation  with  our  ideas  of  the  juftice  and  goodnefs  of 
God.  The  weak  fide  of  the  Arminian  fcheme  confifts  in  the 
difficulty  of  accounting  for  the  certainty  of  the  divine  fore- 
knowledge, upon  the  fuppofition  of  a contingency  of  events, 
or  an  abfolute  freedom  of  will  in  man. 

To  elude  the  former  of  thefe  difficulties,  forne  of  the  late 
writers  upon  philol'ophical  neceffity,  and  Dr.  Prieftley  is  among 
the  number,  have  given  up  the  dotrine  of  reprobation,  and 
aflerted,  that  this  world  is  only  a ftate  of  preparation  for  an- 
other, in  which  all  men,  of  every  defeription  and  charadter, 
ffiall  attain  to  final  and  everlafting  happinefs,  when  God 
Jball  be  all,  and  in  all.  On  the  other  fide,  fome  of  the  fup- 
porters  of  free  agency,  and  Montefquieu  is  among  the  num- 
ber, have  been  difpofed  to  deny  the  divine  attribute  of  pre- 
fcience. 

Whatever  may  be  thought  of  the  pratical  tendency  of  the 
two  moft  prevailing  opinions,  there  is  one  remark  which  we 
think  ourlelves  bound  in  juftice  to  make,  although  it  appears 
to  us  to  be  fomewhat  fingular.  It  is  this,  that  from  the  ear- 
lieft  ages  down  to  our  own  days,  if  we  confider  the  charadter 
of  the  ancient  Stoics,  the  Jewiffi  Eflenes,  the  modem  Calvi- 
nifts,  and  Janfenifts,  when  compared  with  that  of  their  antago- 
nifts  the  Epicureans,  the  Saducees,  /Irminians,  and  the  Jefuits, 
we  ffiall  find  that  they  have  excelled  in  no  fmali  degree  in  the 
pradtice  of  the  moft  rigid  and  refpetable  virtues,  and  have 
been  the  higheft  honour  of  their  own  ages,  and  the  beft  models 
for  imitation  to  every  age  fuccecding.  At  the  fame  time, 
it  mull  be  confelTed,  that  their  virtues  have  in  general  been 
rendered  unamiable  by  a tinge  of  gloomy  and  fevere  auftcrity. 


So  far  as  the  fpeculativc  foundation  of  their  principles  iscon- 
fidered,  however,  neither  party  feems  liable  to  cenfure  in  a 
moral  point  of  view.  Each  of  them  wiffies  to  fupport,  though 
in  a different  manner  from  the  other,  the  honour  of  the  divine 
charadter.  The  Calvinifts  begin  their  argument  with  the  notion 
of  infinite  peffedtion,  independency,  and  abfolute  fovereignty, 
and  thence  deduce  their  opinions  ; making  every  difficulty  yield 
to  thefe  firft.and  leading  ideas.  Their  opponents  are  more  jealous 
of  therefpedt  due  to  the  divine  attributes  of  juftice^  truth,  hoi i- 
nefs,  and  mercy,  and  deduce  their  fentiments  from  the  idea  which 
they  have  formed  of  thefe.  Each  party  lays  down  general 
maxims  that  are  admitted  by  the  other,  and  both  argue  plaufibly 
from  their  firft  principles.  Dr.  Burnet,  whom  we  have  here 
followed  very  clofely,  juftly  obferves,  that  “ thefe  are  great 
grounds  for  mutual  charity  and  forbearance.” 

PREDETERMINATION,  in  philofophy  and  theology,  is 
that  concurrence  of  God  which  makes  men  at,  and  determines 
them  in  all  their  ations,  both  good  and  evil,  and  is  called  by 
the  fchoolmen  pbyfical  predetermination  or  premotion.  See  Me- 
taphysics and  Predestination. 

PREDIAL  slaves.  See  Predial- Slaves. 

Predial -Tithes,  are  thofe  that  are  paid  of  things  arifing  and 
growing  from  the  ground  only  ; as  corn,  hay,  fruit,  &c. 

PREDICABLE,  among  logicians,  denotes  a general  qua- 
lity which  may  be  predicated,  or  aflerted  of  feveral t things  : 
thus  animal  is  predicable  of  mankind,  beafts,  birds,  fifties,  &c. 

PREDICAMENT,  among  logicians,  the  fame  with  cate- 
gory. See  Category  and  Philosophy. 

PREDICATE,  in  logic,  that  which,  in  a propofition,  is 
affirmed  or  denied  of  the  fubjet.  In  thefe  propofitions,  /now 
is  white , ink  is  not  white , whitenefs  is  the  predicate  which  is 
affirmed  of  fnow,  and  denied  of  ink. 

PRE-EMPTION,  a privilege  anciently  allowed  the  king’s 
purveyor,  of  having  the  choice  and  firft  buying  of  corn  and 
other  provifions  for  the  king’s  houfe  j 'but  taken  away  by  the 
ftatute  1 9 Car.  II. 

PREENING,  in  natural  hiftory,  the  ation  of  birds  clean- 
ing, compofing,  and  drefling  their  feathers,  to  enable  them  to 
glide  more  eafily  through  the  air.  For  this  purpofe  they  have 
two  peculiar  glands  on  their  rump,  which  fecrete  an  untuous 
matter  into  a bag  that  is  perforated,  out  of  which  the  bird  oc- 
cafionally  draws  it  with  its  bill. 

PRE-EXISTENCE,  a priority  of  being,  or  the  being  of 
one  thing  before  another.  Thus  a caufe,  if  not  in  time,  is 
yet  in  nature  pre-exiftent  to  its  effet.  Thus  God  is  pre-exif- 
tent  to  the  univerfe.  Thus  a human  father  is  pre-exiftent  tor 
his  fon.  ’The  peripatetics,  though  they  maintained  the  eter- 
nity of  the  world,  were  likewife  dogmatical  in  their  opinion* 
that  the  univerfe  was  formed,  actuated,  and  governed,  by  a fo- 
vereign  intelligence.  See  Arijlotle  on  the  Soul,  and  our  articles 
Creation  and  Earth.  See  alfo  the  Pbilofcpbical  Ejfays  if 
Dr.  Ifaac  Watts , and  the  Principles  of  natural  and  revealed  Re- 
ligion, by  the  chevalier  Ramfay,  where  the  tubjet  of  the 
world’s  eternity  is  difeufied.  Mr.  Hume’s  fpeculations  alfo, 
on  this  abftrufe  and  arduous  fubjet,  had  a greater  tendency 
to  diflipate  its  gloom  than  that  philofopher  himfelf  could 
imagine. 

The  pre-exiftence  of  the  human  foul  to  its  corporeal  vehicle 
had  been  from  time-immemorial  a prevailing  opinion  among 


abj'urdities  or  rather  impoJfibiliticsy  if  thefe  could  admit  of  degrees.  See  the  Efl’ay  on  Philofophical  Neceffity  by  Alexander 
Crombie,  A.  M. 

The  piety  of  thefe  aflertions  will  be  obvious,  we  are  perfuaded,  to  every  one  of  our  readers  ; but  to  fome  it  is  poffible  that 
their  confiftency  may  not  be  apparent.  We  would  advife  all  fuch  “ to  perufe  once  and  again  Dr.  Prieftley ’s  llluftrations,"  which, 
we  have  the  beft  authority  to  fay,  will  remove  from  their  minds  all  libertarian  prejudices,  convince  them  “ that  the  hypothefis  of 
needfity  is  incontrovertibly  true,”  and  ftiow  them  that  all  the  defenders  of  that  hypothefis  are  in  perfet  harmony  with  themfelves 
and  with  one  another. 

Vol.  VIII.  6 F 


P R E 


P R E 


[ 478  ] 


the  Afiatic  (ages,  and  from  them  was  perhaps  transferred  by 
Pythagoras  to  the  philofophy  of  the  Greeks;  but  his  metern- 
pfycbolis,  or  tranlmigration  of  fouls,  is  too  trivial  either  to  be 
ferioufly  propofed  or  refuted.  Neverthelefs,  from  the  Icnti- 
ments  of  Socrates  concerning  the  immortality  of  the  foul,  de- 
livered in  his  laft  interview  with  his  friends,  it  is  obvious  that 
the  tenet  of  pre-exiltence  was  a doftrine  of  the  Platonic  fchool. 
If  at  any  period  of  life,  fay  thefe  philofophers,  you  fheuld  ex- 
amine a boy,  of  how  many  ideas,  of  what  number  of  princi- 
ples, of  what  an  extent  of  knowledge,  will  you  find  him  pof- 
feifed  ! thefe  without  doubt  could  neither  be  (elf-derived  nor  re- 
cently acquired.  With  what  avidity  and  promptitude  does  he 
attain  the  knowledge  of  arts  and  fcicnces,  which  appear  entirely 
new  to  him  ! thefe  rapid  and  fuccefsful  advances  in  knowledge 
can  only  be  the  eftefts  of  reminifcence,  or  of  a fainter  and  more 
indiltinft  lpecies  of  recolleftion.  But  in  all  the  other  opera- 
tions of  memory,  we  find  retrofpeftive  impreliions  attending 
every  object  or  idea  which  emerges  to  her  view  ; nor  does  (he 
ever  fuggeft  any  thought,  word,  or  action,  without  informing 
us,  in  a manner  equally  clear  and  evident,  that  thofe  imprei- 
fions  have  been  made  upon  our  fenfes,  mind,  or  intelleft,  on 
l'ome  former  occafion.  Whoever  contemplates  her  progrefs, 
will  eafily  difcover,  that  aflociation  is  her  mod  faithful  and  ef- 
ficacious auxiliary  ;■  and  that  by  joining  impreifion  with  itn- 
pretfion,  idea  with  idea,  circumtiance  with  circumdance,  in  the 
order  of  time,  of  place,  of  fimilarity  or  ditlimilarity,  the  is  ca- 
pacitated to  accumulate  her  treafures  and  enlarge  her  province 
even  to  an  indefinite  extent.  But  when  intuitive  principles,  or 
fimple  conclufions,  are  elicited  from  the  puerile  underdanding 
by  a train  of  eafy  quedions  properly  arranged,  where  is  the  re- 
trofpeftive  aft  of  memory,  by  which  the  boy  recognifes  thofe 
truths  as  having  formerly  been  perceived  in  his  mind  ? Where 
are  the  crowds  of  concomitant,  antecedent,  or  fubfequent  ideas, 
with  which  thofe  recolleftions  ought  naturally  to  have  been 
attended  ? In  a word,  where  is  the  fenfe  of  perfonal  identity, 
which  feems  abl'olutely  infeparable  from  every  aft  of  memory  ? 
This  hypothefis,  therefore,  will  not  fupport  pre-exidence.  Af- 
ter the  Chridian  religion  had  been  confiderably  diffufcd,  and 
warmly  combated  by  its  philolophical  antagonids,  the  fame 
doftrine  was  refumed  and  taught  at  Alexandria,  by  Platonic 
profelytes,  not  only  as  a topic  condituent  of  their  mailer’s  phi- 
lofophy, but  as  an  anfwer  to  thofe  formidable  objeftions  which 
had  been  deduced  from  the  doftrine  of  original  fin,  and  from 
the  vices  which  dain,  and  from  the  calamities  which  difiurb 
human  life  : hence  they  drenuoufly  alferted,  that  all  the  human 
race  were  either  introduced  to  being  prior  to  Adam,  or  pre-ex- 
ident  in  his  perfon  ; that  they  were  not,  therefore,  reprefented 
by  our  fird  parents,  but  aftually  concurred  in  their  crime,  and 
participated  their  ruin. 

The  followers  of  Origen,  and  fuch  as  entertained  the  notion 
of  Pre-adamites,  might  argue  from  the  doftrine  of  pre-ex- 
idence with  fome  degree  of  plaufibility.  For  the  human  beings 
introduced  by  them  to  the  theatre  of  probation  had  already  at- 
tained the  capacity  or  dignity  of  moral  agents;  as  their  crime 
therefore  was  voluntary,  their  punilhment  might  be  jud.  But 
thofe  who  believe  the  whole  human  race  created  in  Adam  to  be 
only  pre-exident  in  their  germs  or  damina,  were  even  deprived 
of  this  miferable  fubterfuge  ; for  in  thefe  homunculi  we  can 
neither  fuppofe  the  moral  nor  rational  conditution  unfolded. 
Since,  therefore,  their  degeneracy  was  not  fpontaneous,  neither 
could  their  fufferings  be  equitable.  Should  it  be  Paid  that  the 
evil  of  original  fin  was  penal,  as  it  extended  to  our  fird  parents 
alone,  and  merely  confequential  as  felt  by  their  poderity,  it 
will  be  admitted  that  the  didinftion  between  penal  and  confe- 
quential evil  may  be  intelligible  in  human  affairs,  where  other 
laws,  affortments,  and  combinations  than  thofe  which  are 
fimply  and  purely  moral,  take  place.  But  that  a moral  go- 


vernment, at  one  of  the  mod  cardinal  periods  of  its  adminiP 
tration,  fhould  admit  gratuitous  or  consequential  evil,  feems  to 
us  irreconc  leable  with  the'attributes  and  conduft  of  a wife  and 
jud  legillator.  Conlequential  evil,  taken  as  fuch,  is  nailery 
ludiined  without  demerit;  and  cannot  refult  from  the  proce- 
dure of  wifdom,  benignity,  and  jutlice  ; but  mud  How  from 
necetlity,  from  ignorance,  from  cruelty,  or  from  caprice,  as  its 
only  potfible  fources.  But  even  upon  the  fuppofition  of  thofe 
who  pretend  that  man  was  mature  in  all  his  faculties  before  the 
commilfion  of  original  fin,  the  objeftions  again  It  it  will  dill  re- 
main in  full  force  : for  it  is  admitted  by  all  except  the  Samian 
fage,  that  the  confcioufnefs  of  perfonal  identity  which  was 
felt  in  pre-exidence,  is  obliterated  in  a fubfequent  date  of 
being. 

Now  it  may  be  demanded,  whether  agents  thus  refufeitated 
for  punifhment  have  not  the  fame  right  to  murmur  and  com- 
plain as  if  they  had  been  perfeftly  innocent,  and  only  created 
for  that  dreadful  catallrophe  ? It  is  upon  this  principal  alone 
that  the  effefts  of  punifhment  can  be  either  exemplary  or  dif- 
ciplinary  ; for  how  is  it  polfible,  that  the  punifhment  of  beings 
unconfcn»iS  of  a crime  fliould  ever  be  reconciled  either  to  the 
jutlice  or  beneficence  of  that  intention  with  which  their  fuffer- 
ings  are  inflifted?  or  how  can  others  be  fuppofed  to  become 
wile  and  virtuous  by  the  example  of  thofe  who  are  neither 
acquainted  with  the  origin  nor  the  tendency  of  their  miferies, 
but  have  every  reafon  to  think  themfelves  afflifted  merely  for 
the  fake  of  afflifting  ? To  us  it  feems  clear,  that  the  nature 
and  rationale  of  original  fin  lie  infcrutably  retired  in  the  bofom 
of  Providence  ; nor  can  we,  without  unpardonable  prefumption 
and  arrogance,  form  the  mod  fimple  conclulion,  or  attempt 
the  minuted  difeovery,  either  diderent  from  or  extraneous  to  the 
clear  and  obvious  fenfe  of  revelation.  This  fenfe  indeed  may 
with  propriety  be  extrafted  from  the  whole,  or  from  one  paf- 
fage  collated  with  another ; but,  independent  of  it,  as  reafon 
has  no  premifes,  fhe  can  form  no  deductions.  The  boldnefs 
and  temerity  of  philofophy,  not  fatisfied  with  contemplating 
pre-exidence  as  merely  relative  to  human  nature,  has  dared  to 
try  how  far  it  was  compatible  with  the  glorious  Perfons  of  the 
facred  Trinity.  The  Arians,  who  allowed  the  fubordinate  di- 
vinity of  our  Saviour,  believed  him  pre-exident  to  all  time,  and 
before  all  worlds  ; but  the  Socinians,  who  edeemed  his  nature 
as  well  as  his  perfon  merely  human,  infided,  that  before  his 
incarnation  he  was  only  pre-exident  in  the  divine  idea,  not  in 
nature  or  perfon.  But,  when  it  is  confidered  that  children  do 
not  begin  to  deduce  indruftions  from  nature  and  experience, 
at  a period  lo  late  as  we  are  apt  to  imagine ; when  it  is  admit- 
ted, that  their  progrefs,  though  infenfible,  may  be  much  more 
rapid  than  we  apprehend  ; when  the  opportunities  of  fenfe,  the 
ardour  of  curiofity,  the  avidity  of  memory,  and  the  aftivity  of 
underdanding,  are  remarked — we  need  not  have  recourfe  to  a 
pre-exident  date  for  our  account  of  the  knowledge  which  young 
minds  difcover.  It  may  likewife  be  added,  that  moral  agents 
can  only  be  improved  and  cultivated  by  moral  difeipline.  Such 
effefts  therefore  of  any  date,  whether  happy  or  miferable,  as 
are  merely  mechanical,  may  be  noxious  or  falutary  to  the  pa- 
tient, but  can  never  enter  into  any  moral  economy  as  parts  of  its 
own  adminitlration.  Pre-exidence,  therefore,  whether  rewarded 
or  punidied,  without  the  continued  impreifion  of  perfonal  iden- 
tity, affords  no  folution  of  original  fin. 

PREFACE,  fomething  introductory  to  a book,  to  inform 
the  reader  of  the  dciign,  method,  &c.  obferved  therein,  and 
generally  whatever  is  necclfary  to  the  underdanding  of  a book. 

PREFECT,  in  ancient  Rome,  one  of  the  chief  magillrates 
who  governed  in  the  abfence  of  the  kings,  confuls,  and  em- 
perors. This  power  was  greated  under  the  emperors..  His 
chief  care  was  the  government  of  the  city,  taking  cognizance 
of  all  crimes  committed  therein  and  within  100  mile*.  He 
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indeed  capitally  and  finally,  and  even  prefided  in  the  fenate.  He 
had=the  fnperintendance  of  the  provisions,  building,  and  navi- 
gation. The  prefeCt  of  modern  Rome  differs  little  from  the 
ancient  preefedtus,  his  authority  only  extending  to  40  miles 
round  the  city. 

Prefect  of  the  Prcetorium , the  leader  of  the  pretorian  bands 
detained  for  the  emperor’s  guards,  confiding,  according  to  Dion, 
of  10,000  men.  This  officer,  according  to  Suetonius,  was  in- 
fiituted  by  Auguftus,  and  ufually  taken  from  among  the 
knights.  By  the  favour  of  the  emperors  his  power  grew  very 
confiderable  ; to  reduce  which,  Conl^antine  divided  the  prefec- 
ture of  the  praetorium  into  four  prefectures,  and  each  of  thefe 
again  he  fubdivided  into  civil  and  military  departments,  though 
the. name  was  only  reierved  to  him  who  was  inverted  wit-h  the 
civil  authority,  and  that  of  comes  belli  given  him  who  com- 
manded the  cohorts. 

PR.EGADI,  in  hiftory,.  a denomination  given  to  the  fenate 
of  Venice,  in  which  refides  the  whole  authority  of  the  republic. 
At  its  firft  inltitution  it  was  compofed  of  to  ienators,  to  whom 


60  more  have  been  added.  See  Venice. 

PREGNANCY,  the  ftate  of  a woman  who  has  conceived,  or 
is  with  child.  See  Midwifery. 

PREHNITE,  a (lone  fo  named  by  Mr.  Werner,  infpe&or  of 
the  mines  of  Freyburg,  brought  by  colonel  Prehn  from  the 
Cape  of  Good  Hope.  In  the  firft  volume  of  Chemical  Annals 
there  is  a chemical  analyfis  of  this  ftone  extracted  from  the 
ASa  Natures  Curiofcrum,  Berlin,  tom.  viii.  p.  ait.  ann.  1788, 
part  2.  by  Klaproth  ; from  which  it  appears,  that  ico  parts  of 


prehnite  contain  Silice 
Alumine 
Lime 

Oxvd  of  iron 
* 

Water  and  air 


43  k g^ins. 
o,' 


0-3 

18* 
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Colonel  Prehn  gave  it  the  name  of  emerald,  and  Mr.  Bruck- 
mann  adopted  that  denomination,  but  changed  his  opinion  on 
conftdering  that  it  had  neither  the  hardnefs,  the  bright  green 
colour,  nor  the  property  of  cryftallizing  in  hexagonal  prifms 
like  the  emerald.  The  Dutch  dealers  call  it  chryfoprafus  of  the 
Cape  ; but  chryfoprafus  is  nothing  but  quartz  tinged  green 
by  the  oxyd  of  nickel.  Profeifor  Haquet,  in  the  4th  volume  of 
the  Berlin  TranfaClions,  has  named  it  cryjlallized  prafus.  In 
the  8th  volume,  however,  Mr.  Bruckntann  confiders  it  as  a 
cryftallized  feit-fpar.  Mr.  Sage  calls  it  ebryfolite.  Mr.  Rome 
de  l’Ifle  clafies  it  among  the  fchoerls.  To  this  claflification  Mr. 
Klaproth  objects,  and  is  rather  difpofed  with  Mr.  Werner  to 
conlider  it  as  a zeolite  ; on  the  whole,  he  thinks  it  may  be  con- 
veniently ranked  between  zeolite  and  fchoerl.  Mr.  Hatfenfratz 
pubiifhed  in  the  Journal  de  Phyjique  for  February  1788,  an 
analyfis  of  the  fame  ftone,  under  the  title  of  Pierre  Si'ice,  cal- 
cairc,  alumineufe,  &c.  iffe.  de  couleur  vertc,  &c.  And  accord- 
ing to  his  relults,  which  are  lomewhat  different  from  thole  of 
Air.  Klaproth,  and  obtained  by  a different  procefs,  it  contains, 
filice  50,  lime  23.4,  alumine  20.4,  oxyd  of  iron  4.9,  water  0.9, 
magndia  0.5  = ico.  The  fpecific  gravity  of  this  ftone,  accord- 
ing to  the  experiments  of  Mr.  lirilfon,  is  2.9 f2j.  The  ditlec- 
tion  of  its  cryftals,  made  by  Abbe  Haiiy  and  Mr.  Haflenfratz, 
difeovered  one  angle  of  60  degrees,  as  in  fchoerls  ; but  it  has 
hitherto  been  impolftble  to  determine  the  others.  The  Abbe 
Hauy  has  convinced  himlelf,  that  it  bears  no  refcmblance  to 
zeolite  in  its  cryftals.  This  ftone  fcratches  glafs,  and  is  illelf 
lcratched  by  rock  cryftal. 

PREJUDICE,  or  Prejudgment,  from  pree  and  judicium, 
nteans  a judgment  formed  beforehand,  without  examination  ; 
the  prepofition  pra  exprefling  an  anticipation,  not  lo  much  of 


time  as  of  knowledge  and  due  attention  : hence  the  fchoolmen 
have  called  it  anticipation  and  a preconceived  opinion. 

Prejudice  arifes  from  the  aftbeiating  principle,  and  it  is  a 
weaknefs  from  which  no  human  mind  can  be  wholly  free.  Some 
are  indeed  much  more  than  others  under  its  influence;  but 
there  is  no  man  who  does  not  occafionally  act  upon  principles, 
the  propriety  of  which  he  never  inveftigated  ; or  who  does  not 
hold  fpeculative  opinions,  into  the  truth  ot  which  he  never 
ferioufly  inquired.  Our  parents  and  tutors,  yea  our  very  nurfes, 
determine  a multitude  of  our  fentiments : our  friends,  our 
neighbours,  the  cutlom  of  the  country  where  we  dwell,  and  the 
eftabliffied  opinions  of  mankind,  form  our  belief ; the  great, 
the  pious,  the  learned,  and  the  ancient,  the  king,  the  prieft, 
and  the  philofopher,  are  characters  of  mighty  efficacy  to  per- 
fuade  us  to  regulate  our  conduct  by  their  praCtice,  and  to  re- 
ceive as  truth  whatever  they  may  dictate. 

The  cafe  cannot  indeed  be  otherwife.  The  occafions  of  act- 
ing are  fo  frequent,  and  the  principles  of  action  are  fo  various* 
that  were  a man  to  inveftigate  accurately  the  value  of  every 
fingle  motive  which  prefents  itfelf  to  his  mind,  and  to  balance 
them  fairly  againft  each  other,  the  time  of  ailing  would  in 
moft  inftances  pals  away  long  before  he  could  determine  what 
ought  to  be  done ; and  life  would  be  wafted  in  ufelefs  fpecula- 
tion.  The  great  law3  of  religion  and  morality,  which  ought  to 
be  the  general  and  leading  principles  of  aCtion,  no  man  of 
fcience  will  take  upon  truft ; but  in  the  courfe  of  a bufy  life  a 
thoufand  circumftances  will  occur  in  which  we  muft  ait  with 
luch  rapidity,  that,  after  being  fatisfied  of  the  lawfulnefs  of 
what  we  are  about  to  do,  we  muft,  fpr  the  prudence  of  it,  con- 
fide entirely  in  the  general  cuftoms  of  our  country,  or  in  the 
praCtice  of  other  individuals  placed  in  circumftances  fimilar  to 
ours.  In  all  fuch  cafes,  though  we  may  aCt  properly,  we  aCfc 
from  prejudice. 

But  the  dominion  of  prejudice  is  not  confined  to  the  actions 
of  the  man  of  bufinefs  : it  extends  over  the  Ipeculations  of  the 
philofopher  himlelf,  one  half  of  whofe  knowledge  refts  upon  no 
other  foundation.  All  human  fciences  are  related  to  each  other 
(fee  Philosophy),  and  there  is  hardly  one  of  them  irr  which  a 
man  can  beconre  eminent  unlefs  he  has  fome  general  acquaint- 
ance with  the  whole  circle  ; but  no  man  could  ever  yet  invefti- 
gate for  himfelf  all  thole  propofitions  which  conftitute  the  circle 
of  the  fciences,  or  even  comprehend  the  evidence  upon  which 
they  reft,  though  he  admits  them  perhaps  as  truths  incontro- 
vertible. He  muft  therefore  receive  many  of  them  upon  the 
authority  of  others,  or,  which  is  the  fame  thing,  admit  them  by 
prejudice. 

To  this  reafoning  it  may  be  objeCted,  that  when  a man 
admits  as  true  abftraCt  propofitions,  which,  though  not  Celt- 
evident,  he  cannot  demonftrate,  he  admits  them  not  by  preju- 
dice, but  upon  teftimony,  which  has  been  elfe where  ffiown  to  be 
a fuflicient  foundation  for  human  belief  (fee  Metaphysics). 
The  objection  is  plaufible,  but  it  is  not  Colid  ; for  teftimony 
commands  belief  only  concerning  events  which,  falling  under  the 
cognizance  of  the  lenfes,  preclude  all  pollibility  of  miftake; 
whereas  abftraCt  propofitions,  not  felf-evident,  can  be  proved 
true  only  by  a procefs  of  reafoning  or  by  a furies  of  experiments  ; 
and  in  conducting  both  thefe,  the  moft  vigorous  mind  is  liable 
to  miftake.  When  Sir  Ifaac  Newton  told  the  world  that  it  was 
the  fall  of  an  apple  which  firft  fuggefted  to  him  the  general  law 
of  gravitation,  he  bore  teftimony  to  a fact  concerning  which  he 
could  not  be  miltaken  ; and  we  receive  his  teftimony  for  the 
realbns  alligned  in  the  article  referred  to.  When  he  lays  down  the 
method  of  obtaining  the  fluxion  or  momentum  of  the  reCtangle 
or  product  of  two  indeterminate  quantities,  which  is  the  main 
point  in  his  doCtrine  of  fluxions,  he  labours  to  eftablilh  that 
method  011  the  balls  of  demonilration  and  whoever  mak.es  uic 
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of  it  in  pra&ice,  without  underftanding  that  demonftration, 
receives,  the  whole  dodfrine  of  the  modern  geometrical  analyfis, 
not  as  a matter  of  faB  upon  the  credit  of  Sir  Ifaac’s  tqftimpny, 
but  as  a fvftem  of  abftradt  truth  on  the  credit  of  his  undcrjland- 
ing  : in  other  words  he  is  a fluxionift  by  prejudice. 

In  vain  will  it  be  faid,  that  in  mathematical  demonftration 
there  is  no  room  for  miftake  ; and  that  therefore  the  man  who 
implicitly  adopts  the  method  of  fluxions  may  be  confidered  as 
relying  upon  the  veracity  of  its  author,  who  had  no  inducement 
to  deceive  him,  and  whole  comprehenfion  was  confefledly  greater 
than  his.  In  fluxionary  mathematics,  which  treat  of  matters 
of  which  it  is  extremely  difficult,  if  not  impoifible,  to  have  ad- 
equate and  Iteady  conceptions,  the  mod  comprehenfive  mind  is 
liable  to  miflake:  and  it  is  well  known  that  the  celebrated 
bifhop  of  Cloyne  wrote  his  Aualyjl  to  prove  that  the  incom- 
parable author  of  the  method  of  fluxions  had  committed  two 
miftakes  in  his  fundamental  propofition,  which  balancing  one 
another,  produced  a true  conclulion  by  falfe  reafoning.  One 
or  other  of  thefe  great  men,  of  whom  the  lead  was  an  eminent 
mathematician,  mutt  have  been  bewildered  in  his  reafoning, 
and  have  fallen  into  error;  and  therefore  whoever  follows  either 
of  them  implicitly  without  perceiving  the  error  of  the  other,  is 
unqueftionably  under  the  influence  of  prejudice.  This  is  the  cafe 
with  the  writer  of  the  prefent  article.  He  perceives  not  the 
error  of  bifhop  Berkeley’s  reafoning,  and  yet  he  admits  the 
dodhine  of  fluxions  on  the  authority  of  Sir  Ifaac’s  demonllration. 
That  demonftration  however,  he  pretends  not  to  underhand  ; 
and  therefor^, he  admits  the  dodlrine  through  prejudice. 

We  have  made  thefe  obfervations  to  point  out  the  abfurdity  of 
the  fafhionable  cry  agahrft  the  harbouring  of  any  prejudices.  To 
eradicate  all  prejudices  from  the  human  mind  is  impoflible  ; and 
if  it  were  poflible,  it  would  be  very  unwife  : for  we  lee  that 
prejudice  may  exift  on  the  fide  of  truth  as  well  as  on  that  of 
falfehood  ; and  that  principles  profeffed  and  believed  by  any 
individual  may  be  ufeful  and  true,  though  he  was  brought  to 
them  not  by  a train  of  fair  and  candid  reafoning,  but  through 
through  the  medium  of  prepofleflion  or  authority.  Indeed  fuch 
is  our  nature,  and  fuch  are  the  laws  of  afl'oeiation,  that  many  of 
our  beft  principles,  and  our  obligation  to  perform  many  of  the 
mod  amiable  of  our  duties  in  common  life,  niiift  evidently  be 
acquired  in  this  way.  From  endearing  afiociations,  and  autho- 
ritative inftrudtien,  we  acquire  a knowledge  of  our  duty  to  our 
parents,  and  a facility  in  performing  it,  together  with  the  firft 
principles  of  religion,  without  a Angle  effort  of  our  own  reafon. 
Even  when  reafon  has  begun  to  aflert  its  power,  and  fliows  us 
the  propriety  of  fuch  duties,  we  are  wonderfully  affifted  in  per- 
forming them  by  the  amiable  prejudices  which  we  had  before 
acquired  and  which  now  appear  to  be  natural  to  us.  He  who 
ha9  never  had  the  advantage  of  fuch  afiociations,  and  who  ac- 
quires a knowledge  of  the  duties  fuggefted  by  them  after  he 
has  come  to  years  of  diferetion,  and  chiefly  by  the  efforts  of  his 
own  reafon,  will  feldom,  cateris  paribus , perform  thefe  duties 
with  an  energy  and -delight  equal  to  that  of  the  perfon  who  has. 
This  remark  appears  to  be  confirmed  by  experience ; for  it  is 
often  found,  that  the  children  of  the  great,  who  have  been 
given  out  to  nurfe  in  their  infancy,  and  who  have  feldom  been 
in  the  company  of  their  parents  till  their  reafoning  faculties 
have  been  far  advanced,  are  much  lefs  dutiful  and  affectionate 
than  thofe  in  the  middle  or  lower  ftationk  of  life,  who  have 
fcarcely  ever  been  out  of  their  parents  company. 

Would  it  then  be  wife,  even  if  it  were  practicable,  to  diflolvc 
all  thole  afl’oeiations  which  tend  fo  powerfully  to  increafc  the 
mutual  afleCtions  of  parents  and  children  ? We  cannot  think 
that  it  would  ; as  we  believe  it  might  be  eafily  ffrown  that 
public  fpirit  fprings  out  of  private  atfeCtion.  Iflato  indeed  held 
an  opinion  very  different  from  ours  j for  in  order  to  extend  that 


affeCtion  which  is  ufuallv  lavifhed  at  home  to  the  whole  date,  he 
propofed  that  children  (hould  be  educated  at  the  public  expenfe, 
and  never  permitted  to  know  the  authors  of  their  being.  But 
this  is  only  one  of  the  many  vifionary  projects  of  that  great 
man,  of  which  daily  experience  fliows  the  abfurdity.  In  mo- 
dern times,  we  are  certain  that  lefs  dependence  is  to  be  had 
upon  the  patriotifm  of  the  man  who,  for  the  love  which  he  pre- 
tends to  his  country,  can  overlook  or  forget  his  own  partial 
connections  in  it,  than  to  him  who,  at  the  fame  time  that  he 
wifhes  his  country  well,  is  feelingly  alive  to  all  the  endearments 
of  kindred  affeCtion. 

Such  affeCtion  may  be  called  partial,  and  very  probably  has 
its  foundation  in  that  which  is  the  fource  of  all  our  prejudices  : 
but  if  it  be  properly  trained  in  early'  life,  it  will  gradually  ex- 
tend from  our  neareft  relations  to  the  perfons  with  whom  we 
aflbeiate,  and  to*he  place  which  not  only'  gave  us  birth,  but  alfo 
furnifhed  our  youthful  and  moft  innocent  enjoyments.  It  is 
thus  that  the  amor  patriae  is  generated,  which  in  minds  unfe- 
duced  by  falfe  principles  is  exceedingly  ffrong;  and  though  a 
partial  aftedlion,  is  of  the  moft  general  utility.  It  is  this  pre- 
judice which  reconciles  the  Laplander  to  his  freezing  fnows, 
and  the  African  to  his  burning  fun  ; which  attaches  the  native 
of  the  Highlands  or  of  Wales  as  much  to  his  mountains  and 
rocks,  as  the  apparently  happier  inhabitant  of  the  louthern 
counties  of  England  is  to  the  more  fertile  and  delightful  fpot 
where  he  drew  his  firlt  breath.  A.nd  we  find  in  faCL  that  when 
a native  of  Kent  and  a Scotch  Highlander  have  in  fomediftant 
corner  of  the  world  gained  a competent  fortune  without  being 
corrupted  by  luxury,  they  return,  the  one  to  his  hop-garden?, 
and  the  other  to  his  mountains.  Were  this  prejudice,  for  fuch 
it  furely  is,  wholly  eradicated  from  the  human  mind,  it  is  ob- 
vious that  large  trails  of  country  which  are  now  full  of  inhabi- 
tants would  be  totally  deferted ; and  that  the  hungry  barbarians, 
to  make  room  for  themfelves,  would  exterminate  the  proprietors 
of  more  favourable  climes.  From  an  affection  to  our  friends 
and  to  our  country,  we  naturally  contrail  an  affedlion  for  that 
mode  of  government  under  which  we  live ; and  unlefs  it  be  par- 
ticularly opprefllve  to  ourfelves  or  any  order  of  citizens,  we 
come  as  naturally  to  prefer  it  to  all  other  modes,  whether  it 
deferve  that  preference  or  not.  This  no  doubt  is  prejudice,  but 
it  is  a beneficial  prejudice;  for  were  the  multitude,  who  are 
wholly  incapable  of  ellimating  the  excellencies  and  defeils  of 
the  various  modes  of  government,  to  become  diflatisfied  with 
their  own,  and  life  in  a mafs  to  change  it  for  the  better,  the 
molt  horrible  confequences  might  juftly  be  dreaded.  Of  this 
truth  the  prefent  ftate  of  Europe  affords  too  melancholy  and 
convincing  a proof.  The  man,  therefore,  who,  under  the  pre- 
tence of  enlightening  the  public  mind  and  extirpating  preju- 
dices, paints  to  the  illiterate  vulgar,  in  aggravated  colours,  the 
abule  of  that  government  which  has  hitherto  protected  them 
from  the  ferocity  of  each  other,  is  one  of  the  greatell  criminals 
if  his  views  be  felfifh,  and  one  of  the  wot  ft  reafoners,  if  they  be 
difinterefted,  that  human  imagination  can  eafily  conceive. 

With  the? felfifh  patriot  we  have  at  prefent  no  concern;  but 
we  may  with  propriety  afle  the  difinterefted  lover  of  truth,  whe- 
ther he  thinks  it  poflible,  that  in  a large  community,  of  which 
nine-tenths  of  the  members  are  necefiarily  incapable  of  taking 
comprehenfive  views  of  things,  or  feeling  the  force  of  political 
reafonings,  any  form  of  government  can  be  acceptable  to  the 
people  at  large,  which'  does  not  gain  their  afl'edtions  through  the 
medium  of  prejudice  ? It  has  been  fliown  by  Mr.  Hume  with 
great  l'trength  of  argument,  that  government  is  founded  on 
opinion,  which  is  of  two  kinds,  viz.  opinion  of  intereft,  and 
opinion  ot  right.  By  opinion  of  intereft,  he  underftands  the 
lenle  of  the  general  advantage  which  is  reaped  trom  govern- 
ment, together  with  the  perluafion  that  the  particular  govern* 
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nient  which  Is  eftabliflied  Is  equally  advantageous  with  any 
other  that  could  eafily  be  fettled.  The  opinion  entertained  of 
the  right  of  any  government,  is  always  founded  in  its  antiquity  j 
and  hence  arifes  the  patlionale  regard  which  under  ancient  mo- 
narchies the  people  have  for  the  true  heir  of  their  royal  family. 
Thete  opinions,  as  held  by  the  philofopher,  converfant  with  the 
hiftory  of  nations,  are  founded  upon  rcafoning  more  or  let's 
conclufive ; but  it  is  obvious,  that  in  the  minds  of  the  multi- 
tude they  can  have  no  other  foundation  than  prejudice.  An 
illiterate  clown  or  mechanic  does  not  fee  boiv  one  form  of  go- 
vernment promotes  the  general  interelf  more  than  another;  but 
he  may  believe  that  it  does,  upon  no  other  evidence  than  the 
declamation  of  a demagogue,  who,  for  felfifh  purpofes,  con- 
trives to  flatter  his  pride.  The  fame  is  the  cafe  with  refpeft 
to  the  rights  of  hereditary  monarchy.  The  anatomift  finds 
nothing  more  in  the  greateft  monarch  than  in  the  meaneft  pea- 
fant,  and  the  moralifl  may  perhaps  frequently  findlefs;  but 
the  true  philofopher  acknowledges  his  right  to  the  fovereignty  : 
and  though  he  be  weak  in  underftanding,  or  Infirm  in  years, 
would,  for  the  fake  of  public  peace  and  the  ftability  of  govern- 
ment, maintain  him  in  his  throne  agai  n ft  every  competitor  of 
the  mold  Alining  talents.  The  vulgar,  however,  who  would 
aft  with  this  philofopher,  are  influenced  by  no  fuch  views,  but 
merely  by  their  prejudices  in  favour  of  birth  and  family ; and 
therefore  it  is  ridiculous  to  think  of  changing  the  public  mind 
with  refpeft  to  any  form  of  government  by  pure  reafoning.  In 
France  a total  change  in  the  minds  of  the  people  has  indeed 
been  eft'efted,  and  from  the  moil  violent  prejudices  in  favour  of 
royalty,  they  have  now  become  more  violently  prejudiced  in 
favour  of  republicanilin.  Bad  as  their  government  unqueftion- 
ably  was,  the  change  that  has  now  taken  place  is  not  the  efi'eft 
of  calm  reafoning  and  accurate  inquiry  (for  of  that  the  bulk 
of  mankind  appears  to  be  incapable),  nor  are  their  prejudices 
lets  violent  than  they  were  before.  They  are  changed  indeed  ; 
but  no  one  will  deny  that  prejudice,  and  that  of  the  moll  vio- 
lent kind,  leads  them  on  at  prefent ; nor  can  any  one  albert  that 
their  new  prejudices  have  rendered  them  more  happy,  or  their 
country  more  flourilhing,  than  their  former  ones,  which  made 
them  cry  Vive  le  Roi  under  the  tyrannic  government  of 
.Louis  XIV. 

The  influence  of  prejudice  is  not  more  powerful  in  fixing  the 
political  opinions  of  men,  than  in  diftating  their  religious 
creed.  Every  child  of  a religious  father  receives  his  faith  by 
inheritance  long  before  he  is  capable  of  judging  whether  it  be 
agreeable  or  dilagreeable  to  the  word  of  God  and  the  light  of 
reafon.  This  experience  fhows  to  be  the  faft  ; and  found  philofo- 
phy  declares  that  it.  cannot  be  otherwife.  Parents  are  appoint- 
ed to  judge  for  their  children  in  their  younger  years,  and  to  in- 
ftruft  them  in  what  they  fhould  believe,  and  what  they  fhould 
praftife  in  the  civil  and  religious  life.  This  is  a diftate  of  na- 
ture, and  doubtlefs  would  have  been  fo  in  a flate  of  perfeft 
innocence.  It  is  impoflible  that  children  fhould  be  capable  of 
judging  for  themfelves  before  their  minds  are  furnifhed  with  a 
competent  number  of  ideas,  and  before  they  are  acquainted  with 
any  principles  and  rules  of  juft  reafoning  ; and  therefore  they  can 
do  nothing  better  than  run  to  their  parents,  and  receive  their 
direftions  what  they  fhould  believe  and  what  they  fhould  prac- 
tife. 

This  mode  of  tutoring  the  infant  mind,  and  giving  to  our 
inftruftions  the  force  of  prejudice,  before  reafon  can  operate 
with  much  eft'eft,  will,  we  know,  be  highly  difpleafing  to  many 
who  challenge  to  themfelves  alone  the  epithet  of  liberal.  With 
them  it  will  be  cramping  the  genius  and  perverting  the  judg- 
ment : but  we  cannot  help  thinking  that  fuch  an  objeftion,  if 
it  fhould  be  made,  would  be  the  offspring  of  ignorance  ; for  it 
requires  but  very  little  knowledge  of  human  nature  to  be  able 
to  fee,  that  if  children  be  not  retrained  by  authority,  and  if  we 
Vol.  VIII. 


do  not  infinuate  a love  of  good  principles  into  their  minds,  bad 
ones  will  infinuate  themfelves,  and  a little  time  will  give  them 
the  force  of  inveterate  prejudice,  which  all  the  future  efforts  of 
reafon  and  philofophy  will  find  it  difficult  to  eradicate.  The 
idea  of  keeping  a child  ignorant  of  the  being  of  a God,  and  the 
grand  duties  of  morality  and  religion;  till  he  fliall  come  to  years 
of  diferetion,  and  then  allowing  him  to  reafon  them  for  him- 
felf,  is  an  abfurd  chimaera  : it  is  an  experiment  which  never  has 
been  tried,  which  to  us  it  appears  impoflible  to  try,  and  which, 
if  it  could  be  tried,  could  not  poflibly  produce  any  good  effeft. 
For  fuppofe  we  had  a youth  juft  arrived  at  years  of  diferetion, 
totally  ignorant  of  all  thefe  things,  and  unbiafled  to  any  fyftent 
of  opinions,  or  rather  poflefled  of  no  opinions  at  all — it  would, 
in  the  firft  place,  we  fufpeft,  be  abfolutely  neceffary  to  direft 
his  thoughts  into  a particular  train,  and  for  fome  perfon  to  lead 
him  on  from  one  idea  to  another,  till  he  fhould  arrive  at  fome 
conclufion  : but  in  all  this  there  is  the  influence  of  authority, 
afifociation,  and  of  prejudice. 

It  being  therefore  abfolutely  necefiary  that  fentiments  of  re- 
ligion be  inftilled  into  the  minds  of  children  before  they  be  capa- 
ble of  difeovering  by  the  ufe  of  their  reafon  whether  thofe  fenti- 
ments be  juft  or  not,  it  need  not  excite  wonder,  nor  is  it  any 
refleftion  upon  religion,  that  mod  men  adhere  with  bigotry  to 
the  creed  of  their  fathers,  and  fupport  that  creed  by  arguments 
which  could  carry  conviftion  to  no  minds  but  their  own.  The 
love  and  veneration  which  they  bear  to  the  memory  of  thofe 
from  whom  they  imbibed  their  earlieft  opinions,  do  not  permit 
them  to  perceive  either  the  falfehood  of  thofe  opinions,  or  their 
little  importance  fuppofing  them  true.  Hence  the  many  fri- 
volous difputes  which  have  been  carried  on  among  Chriftians  ; 
and  hence  the  zeal  with  which  fome  of  them  maintain  tenets 
which  are  at  once  contrary  to  feripture,  to  reafon,  and  to  com- 
mon fenfe.  A due  refleftion,  however,  on  the  fource  of  all 
prejudices,  ought  to  moderate  this  zeal ; for  no  man  is  wholly 
free  from  that  bias  which  he  is  fo  ready  to  condemn  in  others  ; 
and  indeed  a man  totally  free  from  prejudice,  would  be  a more 
unhappy  being  than  the  moft  violent  bigot  on  earth.  In 
fcience,  he  would  admit  nothing  which  he  could  not  himfelf 
demonftrate ; in  bufinefs,  he  would  be  perpetually  at  a (land  for 
want  of  motives  to  influence  his  conduft  : he  could  have  no 
attachment  to  a particular  country ; and  therefore  muft  be 
without  patriotifm,  and  without  the  folaces  of  friendfhip;  and 
his  religion,  we  are  afraid,  would  be  cold  and  lifelefs. 

What,  it  will  be  faid,  are  the  authors  of  a work  which  pro- 
fefles  to  enlighten  the  public  mind  by  laying  before  it  a general 
view  of  fcience  and  literature,  become  at  laft  the  advocates  of 
prejudice , which  is  the  bane  of  fcience , and  the  prop  of  fuper- 
Jlition  ? No,  we  are  advocates  for  no  prejudice  which  is- 
either  inimical  to  fcience  or  friendly  to  abfurdity  ; but  we  do  not 
think  that  the  moralifl  would  aft  wifely  who  fhould  del'ert  his- 
proper  bufinefs  to  make  himfelf  mafier  of  the  higher  mathe- 
matics, merely  that  he  might  not  be  obliged  to  truft  occalion- 
ally  to  the  demonflrations  of  others.  The  writer  of  this  ar- 
ticle is  not  tkilled  in  trade  5 but  it  is  not  his  opinion  that  the 
merchant  would  toon  grow  rich,  who  Ihouid  never  make  a bar- 
gain till  he  had  previoufly  calculated  with  mathematical  exaft- 
nefs  all  the  probabilities  of  his  gain  or  lofs.  That  to  dillolve 
all  the  aflociations  which  are  the  fource  of  partial  attachments 
of  kindred,,  affeftion,  and  private  friendfliip,  would  tend  to  pro- 
mote the  public  happinels,  we  cannot  poflibly  believe.  And 
we  think  that  the  experience  of  the  prelent  eventful  day 
abundantly  confirms  Mr.  Hume’s  opinion,  that  far  tram  en- 
deavouring to  extirpate  the  people’s  prejudices  in  favour  of 
birth  and  family,  we  fhould  cherifh  fuch  fentiments,  as  being  ab- 
folutely reqwifite  to  prel'erve  a dne  tubordination  in  fociety. 
That  men  would  be  better  Chriflians  if  they  were  to  receive  no. 
relifeious  inftruftion  till  they  fhould  be- able  by  their  own  realonv 
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to  judge  of  its  truth,  daily  obfervation  does  not  warrant  us  to 
conclude  ; for  we  fee  thofe  who  have  feldom  heard  of.  God 
when  children,  “ live  without  him  in  the  world"  when  they  are 
men. 

Pernicious  prejudices  fhould  be  prevented  by  proper  attention 
in  the  education  of  children ; and  the  earlier  fuch  attention  is 
paid,  the  more  effeftual  it  will  be  found  ; for  it  is  much  enfier 
to  keep  prejudices  out  of  the  mind  than  to  remove  them  after 
they  have  been  admitted.  This,  however,  mutt  be  fometimes 
attempted;  and  where  prejudices  are  firong,  feveral  methods 
have  been  recommended  for  rendering  the  attempt  fuccefsful. 
The  following  are  taken  moftly  from  Dr.  Watts’s  Improvement 
of  the  Mind. 

1.  Never  attack  the  prejudice  dircBly,  but  lead  the  perfon 
who  is  under  its  influence  ftep  by  ftep  to  the  truth.  Perhaps 
your  neighbour  is  under  the  influence  of fuperflition  and  bigotry 
in  the Jimplicity  of  bis  foul ; you  mull  not  immediately  run  upon 
him  with  violence,  and  fliow  him  the  abfurdity  or  fojly  of  his 
own  opinions,  though  you  might  be  able  to  fet  them  in  a glar- 
ing light ; but  you  mull  rather  begin  at  a diftance,  and  efta- 
blifh  his  ailent  to  fome  familiar  and  eafy  propolitions,  which 
have  a tendency  to  refute  his  miftakes,  and  to  confirm  the 
truth  ; and  then  filently  obferve  what  impreflion  this  makes 
upon  him,  and  proceed  by  flow  degrees  as  he  is  able  to  bear, 
and  you  mutt  carry  on  the  work  perhaps  at  diftant  lesions  of 
converfation.  The  tender  or  difeafed  eye  cannot  bear  a deluge 
of  light  at  once. 

Qaicrhojlinefs  and  vehemence  in  arguing  is  oftentimes  the 
of  pride ; it  blunts  the  poignancy  of  the  argument, 
breaks  its  force,  and  difappoints  the  end.  If  you  were  to  con- 
vince a perfon  of  the  falfehood  of  the  do  Brine  of  travfuljlan- 
tialion,  and  you  take  up  the  confecrated  bread  before  him  and 
fay,  “ You  may  fee,  and  tafte,  and  feel  this  is  nothing  but 
bread ; therefore  whilft  you  aflert  that  God  commands  you  to 
believe  it  is  not  bread,  you  molt  wickedly  accul'e  God  of  com- 
manding  you  to  tell  a lie.”  This  fort  of  language  would  only 
raife  the  indignation  of  the  perfon  againlt  you,  inflead  of 
making  any  impreflions  upon  him.  He  will  not  fo  much  as 
think  at  all  on  the  argument  you  have  brought,  but  he  rages  at 
you  as  a profane  wretch,  fetting  up  your  own  fenfe  and  reafon 
above  facred  authority ; fo  that  though  what  you  affirm  is  a 
truth  of  great  evidence,  yet  you  lofe  the  benefit  of  your  whole 
argument  by  an  ill  management,  and  the  unreafonable  ufe  of  it. 

a.  Where  the  prejudices  of  mankind  cannot  be  conquered  at 
once,  but  will  rife  up  in  arms  againtl  the  evidence  of  truth, 
there  we  mud  make  fome  allowances,  and  yield  to  them  for  the 
•prefent,  as  far  as  we  can  l’afely  do  it  without  real  injury  to 
truth  ; and  if  we  would  have  any  fuccefs  in  our  endeavours  to 
convince  the  world,  we  mull  praftife  this  complaifance  for  the 
benefit  of  mankind.  Take  a ftudent  who  has  deeply  imbibed 
the  principles  of  the  Peripatetics,  and  imagines  certain  imma- 
terial beings,  called  fubjlantial  forms,  to  inhabit  every  herb, 
llower,  mineral,  metal,  fire,  water,  &rc.  and  to  be  the  fpring  of 
all  its  properties  and  operations;  or  vake  a Platonift,  who  be- 
lieves an  anima  nmndi,  “ an  univerfal  foul  of  the  world, ’’  to 
pervade  all  bodies,  to  aft  in  and  by  them  according  to  their 
nature,  and  indeed  to  give  them  their  nature  and  their  fpecial 
powers  ; perhaps  it  may  be  very  hard  to  convince  thefe  perfons 
by  arguments,  and  conftrain  them  to  yield  up  thofe  fancies. 
Well  then,  let  the  one  believe  his  univerfal  foul,  and  the  other 
go  on  with  his  notion  of fubjlantial  forms,  and  at  the  lame  time 
teach  them  how  by  certain  original  laws  of  motion,  and  the  va- 
rious fizes,  fhapes,  and  fituations  of  the  parts  of  matter,  allow- 
ing a continued  divine  concourfe  in  and  with  all,  the  feveral 
appearances  in  nature  may  be  folved  and  the  variety  of  effefts 
produced,  according  to  the  corpulcular  philofophy,  improved  by 
f)cf cartes,  Mr.  Boyle,  and  Sir  lfaac  Ncwfai  j and  when  they 


have  attained  a degree  of  (kill  in  this  fcience,  they  will  fee  thefe 
airy  notions  ot  theirs,  thefe  imaginary  powers,  to  he  fo  ufelels 
and  unneceflary,  that  they  will  drop  them  of  their  own  accord. 
The  Peripatetic  forms  will  vanilh  from  the  mind  like  a dream, 
and  the  Platonic  foul  of  the  world  will  expire. 

We  may  give  another  inftance  of  the  fame  praftice,  where 
there  is  a prejudicate  fondnefs  of  particular  words  and  phrafes. 
Suppofe  a man  is  educated  in  an  unhappy  form  of  fpeech,  whereby 
he  explains  fome  great  doBrinc  of  the  gofpcl,  and  by  the  mean’s 
of  this  phrafe  he  lias  imbibed  a very  falle  idea  of  that  doftrine  ; 
yet  he  is  fo  bigotted  to  his  form  of  words,  that  he  imagines  if 
thofe  words  are  omitted  the  form  is  loft.  Now,  if  we  cannot 
poffibly  peifuade  him  to  part  with  his  improper  terms,  we  will 
indulge  them  a little,  and  try  to  explain  them  in  a feripturai 
fenfe,  rather  than  let  him  go  on  in  his  miftaken  ideas.  A per- 
fon who  has  been  bred  a Papif,  knows  but  little  of  religion, 
yet  he  refolves  never  to  part  from  the  Roman  Catholic  faith , 
and  is  obftinately  bent  againft  a change.  Now  it  cannot  be 
unlawful  to  teach  fuch  an  one  the  true  Chrillian,  i.  e.  the  Pfo- 
tefant  religion,  out  of  the  Epifllc  to  the  Remans,  and  fliow  him 
that  the  lame  doftrine  is  contained  in  the  Catholic  Epifles  of 
St.  Peter,  James,  and  Jude,  and  thus  let  him  live  and  die  a 
good  Chrillian  in  the  belief  of  the  religion  taught  him  out  of 
the  New  Teftament,  while  he  imagines  he  is  a Roman  Catholic 
{till,  becaufe  he  finds  the  doftrine  he  is  taught  in  the  Catholic 
ILpi (lies  and  in  that  to  the  Romans.  Sometimes  we  may  make 
ufe  of  the  very  prejudices  under  which  a perfon  labours,  in 
order  to  convince  him  of  fome  particular  truth,  aud  argue  with 
him  upon  his  own  profefl'ed  principles  as  though  they  were 
true.  Suppofe  a Jew  lies  lick  of  a fever,  and  is  forbid  flefli 
by  his  phyfician  ; but  hearing  that  rabbits  were  provided  for 
the  dinner  of  the  family,  defired  earneftly  to  eat  of  them  ; and 
fuppofe  he  became  impatient,  becaufe  his  phyfician  did  not 
permit  him,  and  he  infilled  upon  it  that  it  could  do  him  no 
hurt — finely  rather  than  let  him  perfiil  in  that  fancy  and  that 
defire  to  the  danger  of  his  life,  we  might  tell  him  that  thefe 
animals  were  ftrangled,  a fort  of  food  forbidden  by  the  Jewifli 
law,  though  we  ourfelves  might  believe  that  law  to  be  abolifhed. 

Where  we  find  any  perfon  obfiinately  periifting  in  a mirtake 
in  oppofition  to  all  reafon,  efpecially  if  the  millake  be  very  in- 
jurious or  pernicious,  and  we  know  this  perfon  will  hearken  to 
the  fentiment  or  authority  of  fome  favomite  name;  it  is  need- 
ful fometimes  to'-nrge  the  opinion  and  authority  of  that  favourite 
perfon,  iince  that  is  likely  to  be  regarded  much  more  thamrra- 
fln.  We  are  almoft  alhamed  indeed  to  fpeak  of  ufing  any  in- 
fluence if  authority  in  reafoning  or  argument;  but  in  fome 
cafes  it  is  better  that  poor,  filly,  perverfe,  obllinate  creatures, 
ffiould  be  ptrfuaded  to  judge  and  aft  right,  by  a veneration  for 
the  fenfe  of  others,  than  to  be  left  to  wander  in  pernicious 
errors,  and  continue  deaf  to  all  argument,  and  blind  to  all  evi- 
dence. They  are  but  children  of  a larger  fize  ; and  iince  they 
perfiil  all  their  lives  in  their  minority,  and  rejeft  all  true  reafon- 
ing, furely  we  may  try  to  perfuade  them  to  praftife  what  is  for 
their  own  intereil  by  fuch  childiffi  reafons  as  they  will  hearken 
to.  We  may  overawe  them  from  purfuing  their  own  ruin  by 
the  terrors  of  a folemn  fhadow,  or  allure  them  by  a fugarplum 
to  their  own  happinefs.  But  after  all,  we  mud  conclude,  that 
wherefoever  it  can  be  done,  it  is  bell  to  remove  and  root  out 
thofe  prejudices  which  obftruft  the  entrance  of  truth  into  the 
mind,  rather  than  to  palliate,  humour,  or  indulge  them  ; and 
fometimes  this  muft  neceflarily  be  done,  before  you  can  make  a 
perfon  part  with  fome  beloved  error,  and  lead  him  into  better 
fentiments. 

On  the  whole,  wc  would  recommend  more  mutual  forbear- 
ance and  lefs  acrimony  than  is  commonly  found  among  writers 
on  difputed  lubjefts,  as  the  only  means  by  which  our  differ- 
ences in  religion,  politics,  and  lciencc,  ever  can  be  healed,  and 
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truth  certainly  difcovered.  If  men  were  lefs  violent  in  defend- 
ing their  particular  opinions,  they  would  always  gain  a more 
patient  hearing,  they  would  be  lefs  fufpefted  of,  and  lefs  liable 
to,  prejudice,  and  of  courfe  more  apt  either  to  convince  or  to 
be  convinced.  They  would  likewife  by  fo  doing  fhow,  in  the 
: nioft  unequivocal  manner,  their  attention  to  found  philofophy, 
and  above  all  to  genuine  Chriltianity  ; which,  though  it  is  far 
from  encouraging  fcepticifm,  or  a temporizing  fpirit,  recom- 
mends, in  the  ftrongeft  terms,  among  all  its  profeifors,  unvverfal 
charity  and  mutual  forbearance.  See  Probability,  Truth, 
and  Superstition. 

PRELATE,  an  ecclefiaftic  raifed  to  fome  eminent  and 
fuperior  dignity  in  the  church  ; as  biihops,  archbilhops,  patri- 
archs, &c. 

PRELIMINARY,  in  general,  denotes  fomething  to  be  ex- 
amined and  detet  mined  before  an  affair  can  be  treated  of  to  the 
purpofe.  ! 

PRELUDE,  in  mufic,  is  ufually  a flourifh  or  irregular  air, 
which  a mufician  plays  off-hand,  to  try  if  his  inftrument  be  in 
tune,  and  fo  lead  him  into  the  piece  to  be  played. 

PREMISSES,  in  logic,  an  appellation  given  to  the  two  firft 
propofitions  of  a fyllogifm.  See  Logic. 

Premisses,  in  law,  properly  fignifies  the  land,  &c.  men- 
tioned in  the  beginning  of  a deed. 

PREMIUM,  or  Premium,  properly  fignifies  a reward  or 
recompenfe  : but  it  is  chiefly  ufed  in  a mercantile  fenfe  for  the 
fum  of  money  given  to  an  infurer,  whether  of  fhips,  houfes, 
lives,  &c.  See  Insurance. 

PREMNA,  in  botany ; a genus  of  the  angiofpermia  order, be- 
longing to  the  didynamia  clafs  of  plants.  The  calyx  is  bilobed  ; 
the  corolla  quadrifid  ; the  berry  quadrilocular  ; the  feeds  fo- 
litary. 

PREMONSTR ANTES,  or  Pr^imonstratenses,  a re- 
ligious order  of  regular  canons  inftituted  in  1 120,  by  S.  Nor- 
bert ; and  thence  alfo  called  Norberlines.  The  firft  monaftery 
of  this  order  was  built  by  Norbert  in  the  Ifle  of  France,  three 
leagues  to  the  weft  of  Laon  ; which  he  called  Prcemonjlre , 
Przmonflratum,  and  hence  the  order  itfelf  derived  its  name  j 
though  as  to  the  occafion  of  that  name  the  writers  of  that 
order  are  divided.  At  firft  the  religious  of  this  order  were  fo 
very  poor,  that  they  had  only  a Angle  afs,  which  ferved  to 
cany  the  wood  they  cut  down  every  morning,  and  fent  to 
Laon  in  order  to  purchafe  bread.  But  they  foon  received  fo 
many  donations,  and  built  fo  many  monafteries,  that  in  30 
years  after  the  foundation  of  the  order,  they  had  above  100 
abbeys  in  France  and  Germany : and  in  procefs  of  time  the 
order  fo  increafed,  that  it  had  monafteries  in  all  parts  of 
Chriftendom,  amounting  to  1000  abbeys,  300  provoltfhips,  a 
vaft  number  of  priories,  and  500  nunneries.  But  they  are  now 
greatly  dimrnilhed.  The  rule  they  followed  was  that  of  St. 
Auguftine,  with  fome  flight  alterations,  and  an  addition  of 
certain  fevere  laws,  whofe  authority  did  not  long  furvive  their 
founder. 

The  order  was  approved  by  Honorius  11.  in  1126,  and 
again  by  feveral  fucceeding  popes.  At  firft  the  abftinence 
from  fiefti  was  rigidly  obferved.  In  1245  Innocent  IV.  com- 
plained of  its  being  negleftcd  to  a general  chapter.  In  1288 
their  general,  William,  procured  leave  of  pope  Nicholas  IV. 
for  thofe  of  the  order  to  eat  flefh  on  journeys.  In  1460 
Pius  II.  granted  them  a general  permiflion  to  cat  meat,  ex- 
cepting from  Scptuagefima  to  Eafter.  The  drefs  of  the  reli- 
gious of  this  order  is  white,  w'ith  a fcapulary  before  the  caf- 
fock.  Out  of  doors  they  wear  a white  cloak  and  white  hat ; 
within,  a little  camail  ; and  at  church,  a furplice,  &c. 

In  the  flrft  monafteries  built  by  Norbert,  there  was  one  for 
men  and  another  for  women,  only  feparated  by  a wall.  In 
! I-I37»  h>y  a decree  of  a general  chapter,  this  practice  was  pro- 


hibited, arid  the  women  removed  out  of  thofe  already  built,  to 
a greater  dillance  from  thofe  of  the  men. 

The  Priemonftratenfes,  or  monks  of  Premontre,  vulgarly 
called  zvbite  canons,  came  firft  into  England,  A.D.  1:46. 
Their  flrft  monaftery,  called  Ncw-houfe,  was  erected  in  Lin- 
colnfhire,  by  Peter  de  Saulia,  and  dedicated  to  St.  Martial.  j 
In  the  reign  of  Edward  I.  this  order  had  27  monafteries  in 
England. 

PRENANTHES,  in  botany:  A genus  of  the  polygamia 
sequalis  ordlr,  belonging  to  the  fyngeneiia  clafs  of  plants ; and 
in  the  natural  method  ranking  under  the  49th  order,  C'ompofitce. 
The  receptacle  is  naked  ; the  calyx  calculated  } the  pappus  is 
fimple,  and  almolt  feflile;  the  florets  are  placed  in  a Angle  feries. 

PRENOMEN,  Pra^nomen,  among  the  ancient  Romans, 
a name  prefixed  to  their  family  name,  and  anfwering  to  our 
Chriftian  name  : fuch  are  Caius,  Lucius,  Marcus,  &c. 

PRENOTION,  Prje  notio,  or  P r.tcogmiio,  is  a notice  or 
piece  of  knowledge  preceding  fome  other  in  refpeft  of  time. 
Such  is  the  knowledge  of  the  antecedent,  which  muft  pre- 
cede that  of  the  concluflon.  It  is  ufed  by  Lord  Bacon  for 
breaking  of  an  endlefs  fearch,  which  he  obferves  to  be  one  of 
the  principal  parts  of  the  art  of  memory.  For  when  one  en- 
deavours to  call  any  thing  to  mind,  without  fome  previous  no- 
tion or  perception  of  what  is  fought  for,  the  mind  exerts  it- 
felf and  ftrives  in  an  endlefs  manner:  but  if  it  hath  any  Ihort 
notion  before-hand,  the  infinity  of  the  fearch  is  prefently  cut 
off,  and  the  mind  hunts  nearer  home,  as  in  an  inclofure.  Thus 
verfe  is  eafier  remembered  thin  profe  ; becaufe  if  we  ftick  at  any 
word  in  a verfe,  we  have  a previous  notion  that  it  is  fuch  a word 
as  muft  Hand  in  a verfe.  Hence  alfo,  order  is  a manifeft  help 
to  memoryj  for  here  is  a previous  notion  that  the  thing 
fought  for  muft  be  agreeable  to  order.  Bacon’s  Works  Abr. 
vol.  i.  p.  136,  and  vol.  ii.  p.  473. 

PREPARATION,  in  a general  fenfe,  the  aft  of  difpofing 
things  in  fuch  a manner  as  to  render  any  forefeen  event  more 
advantageous  or  lefs  hurtful  according  to  its  nature. 

Preparation  of  Dijfonances,  in  mufic,  is  their  difpofition  in 
harmony  in  fuch  a manner,  that,  by  fomething  congenial  in 
what  precedes,  they  may  be  rendered  lefs  harlh  to  the  ear  than 
they  would  be  without  that  precaution : according  to  this  de- 
finition, every  difeord  ought  to  be  prepared.  But  when,  in 
order  to  prepare  a diffonance,  it  is  exafted  that  the  found 
which  forms  it  fliould  before  have  formed  a confouance,  then 
there  is  fundamentally  but  one  Angle  difionance  which  is  pre- 
pared, viz.  the  feventh.  Nor  is  even  this  preparation  necef- 
iary  in  the  chord  which  contains  the  fenfible  note,  becaufe  then 
the  difionance  being  charafteriftical,  both  in  its  chord  and  in 
its  mode,  the  ear  has  fufficient  reafon  to  expeft  it:  it  accord- 
ingly does  expeft  it,  and  recognife  it ; nor  is  either  deceived 
with  refpeft  to  its  chord  nor  its  natural  progrefs.  But  when 
the  feventh  is  heard  upon  a fundamental  found  which  is  not 
effential  to  the  mode,  it  ought  then  to  be  prepared,  in  order  to 
prevent  all  ambiguity  j to  prevent  the  ear,  whilft  liftening  to 
this  note,  from  lolitig  its  train  : and  as  this  chord  of  the  feventh 
may  be  inverted  and  combined  in  feveral  different  manners,  from 
this  arife  likewife  a number  of  different  ways  by  which  it  may 
feem  to  be  prepared,  which,  in  the  main,  always  iffue  however 
in  the  fame  thing. 

In  making  uie  of  diffonances,  three  things  are  to  be  con- 
fideredj  viz.  the  chord  which  precedes  the  diffonance,  that  in 
which  it  is  found,  and  that  which  is  immediately  fublequent  to 
it.  Preparation  only  refpefts  the  two  firft  } for  the  third,  fee 
Resolution. 

"When  wc  would  regularly  prepare  a difeord  in  order  to  ar- 
rive at  its  chord,  we  muft  choofe  fuch  a career  of  the  funda- 
mental bafs,  that  the  found  which  forms  the  diffonance  may  be 
a protraction  into  the  perfeft  time  of  the  fame  note  which 
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formed  a confonance  formerly  (truck  in  the  imperfeA  in  the 
preceding  chord  ; this  is  what  we  call  fincopation.  See  Sinco- 
PATION. 

From  this  preparation  two  advantages  refult ; viz.  1.  That 
there  is  neceflarily  a harmonica!  connection  betweefr  the  two 
chords,  fince  that  connection  is  formed  by  tire  diflonance  itfelf; 
and,  2.  That  this  diflonance,  as  it  is  nothing  elfe  but  the  con- 
tinuation of  the  fame  found  which  had  formed  a confonance, 
becomes  much  lefs  harfli  to  the  ear  than  it  would  have  been 
with  any  found  recently  (truck.  Now  this  is  all  that  we  ex- 
peCt  to  gain  by  a preparation.  See  Cadence,  Discord,  and 
Harmon  v. 

By  what  has  been  juft  faid,  it  will  appear  that  there  is  no 
other  part  peculiarly  deftined  for  preparing  the  diflonance,  ex- 
cept that  in  which  it  is  heard  ; fo  that  if  the  treble  (hall  ex- 
hibit a diflonance,  that  muft  be  fincopated  ; but  if  the  diflb- 
nai.ce  is  in  the  bafs,  the  bafs  mull:  be  fincopated.  Though 
there  is  nothing  here  but  what  is  quite  fimple,  yet  have  mailers 
of  mufic  miferably  embroiled  the  whole  matter. 

Some  diflonances  may  be  found  which  are  never  prepared : 
fuch  is  the  fixth  fuperadded  : fome  which  are  very  unfre- 
quently  prepared ; fuch  is  the  diminiffied  feventh. 

Preparations,  in  pharmacy,  the  medicines  when  mixed 
together  in  fuch  a manner  as  to  be  fit  for  the  ufe  of  the  pa- 
tient. See  Pharmacy. 

Preparations,  in  anatomy,  the  parts  of  animal  bodies  pre- 
pared and  preferved  for  anatomical  ufes.  The  manner  of  pre- 
ferving anatomical  preparations,  is  either  by  drying  them  tho- 
roughly in  the  air,  or  putting  them  into  a proper  liquor.  In 
drying  parts  which  are  thick,  when  the  weather  is  warm,  care 
mud  be  taken  to  prevent  putrefa&ion,  fly  blows,  infedls,  &c. 
This  is  eafily  done  by  the  ufe  of  a folution  of  corrofive  fubli- 
mate  in  fpirit  of  wine,  in  the  proportion  of  two  drams  of  fub- 
limate  to  a pound  of  fpirit  : the  part  (hould  be  moiftened  with 
this  liquor  as  it  dries,  and  by  this  method  the  body  of  a child 
may  be  kept  fafe  even  in  fummcr.  Dried  preparations  are  apt 
to  crack  and  moulder  away  in  keeping ; to  prevent  this,  their 
furface  (hould  be  covered  with  a thick  varni(h,  repeated  as  often 
as  occafion  requires. 

Though  feveral  parts  prepared  dry  are  ufeful,  yet  others  muft 
be  foimanaged  as  to  be  always  flexible,  and  nearer  a natural 
Hate.  The  difficulty  has  been  to  find  a proper  liquor  for  this 
purpofe.  Dr.  Monro  fays,  the  beft  he  knows  is  a well  rectified 
colourlefs  fpirit  of  wine,  to  which  is  added  a fmall  quantity 
of  the  fpirit  of  vitriol  or  nitre.  When  thefe  are  properly 
mixed,  they  neither  change  their  colour  nor  the  confidence  of 
the  parts,  except  where  there  are  ferous  or  mucous  liquors  con- 
tained in  them.  The  brain,  even  of  a young  child,  in  this  mix- 
ture grows  fo  firm  as  to  admit  of  gentle  handling,  as  do  alfo  the 
vitreous  and  crydalline  humours  of  the  eye.  The  liquor  of  the 
febaceous  glands  and  the  femen  are  coagulated  by  this  fpiritu- 
ous  mixture  ; and  it  heightens  the  red  colour  of  the  injedtion  of 
the  blood-veflels,  fo  that  after  the  part  has  been  in  it  a little 
time,  feveral  veffils  appear  which  were  before  invifible.  If  you 
will  compare  thefe  effedls  with  what  Ruyfch  has  faid  of  his 
balfam,  you  will  find  the  liquor  above-mentioned  to  come  very 
near  to  it. 

The  proportion  of  the  two  fpirits  mud  be  changed  accord- 
ing to  the  part  prepared.  For  the  brain  and  humours  of  the 
eye,  you  muft  put  two  drams  of  fpirit  of  nitre  to  one  pound  of 
fpirit  of  wine-  In  preferving  other  parts  which  are  harder,  30 
or  40  drops  of  the  acid  will  be  fufficient  ; a larger  quantity  will 
make  bones  flexible,  and  even  diflolve  them.  The  part  thus 
preferved  (hould  be  always  kept  covered  with  the  liquor  : there- 
fore great  care  (hould  be  taken  to  (lop  the  mouth  of  the  glafs 
with  a waxed  cork  and  a bladder  tied  over  it,  to  prevent  the 
evaporation  of  the  fpirit  j fome  of  which,  notwithftandiiig  all 
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this  care,  will  fly  off;  therefore  frcfli  muft  be  added  as  there  is 
occafion.  When  the  fpirits  change  to  a dark  tindture,  which 
will  fometimes  happen,  they  (hould  be  poured  off,  and  frelh 
put  in  their  room  ; but  with  fomev/hat  lefs  acid  than  at  firft. 

The  glades'  which  contain  the  preparations  fliould  be  of  the 
fined  fort,  and  pretty  thick  ; for  through  fuch  the  parts  may 
be  feen  very  diftin&ly,  and  of  a true  colour,  and  the  object  will 
be  fo  magnified  as  to  (how  vedels  in  the  glafs  which  out  of  it 
were  not  to  be  feen. 

As  the  glafs  when  filled  with  the  liquor  has  a certain  focus,  it 
is  necefiary  to  keep  the  preparation  at  a proper  diftance  from 
the  fides  of  it,  which  is  eafily  done  by  little  dicks  fuitably  placed, 
or  by  fufpending  it  by  a thread  in  a proper  fituation.  The 
operator  (hould  be  cautious  of  putting  his  fingers  in  this 
liquor  oftener  than  is  abfolutely  necefiary  ; becaufe  it  brings 
on  a numbnefs  on  the  (kin,  which  makes  the  fingers  unfit  for 
any  nice  operation.  The  beft  remedy  for  this  is  to  wadi  them 
in  water  mixed  with  a few  drops  of  oil  of  tartar  per  deliquium. 

Dr.  Chrift.  Jac.  Trew  prefers  the  redlified  fpirit  of  grain 
for  preferving  anatomical  preparations  to  fpirit  of  wine,  or 
to  compofitions  of  alcohol,  amber,  camphor,  &rc.  becaufe 
thefe  foon  change  into  a brown  colour,  whereas  the  fpirit  from 
malt  preferves  its  limpid  appearance.  When  any  part  is  to  be 
preferved  wet,  wadi  it  with  water  till  it  is  no  more  tindlured. 
The  water  is  next  to  be  wa(hed  away  with  fpirits,  and  then  the 
preparation  is  to  be  put  among  fpirits  in  a glafs,  the  mouth  of 
which  is  to  be  clofely  covered  with  a glafs  head,  over  which  a 
wet  bladder  and  leaf-tin  are  to  be  tied.  Com.  Lit.  Norimb . 

1 73  r,  femejl.  1 fpecim.  9.  See  alfo  Pole' s Anatomical  InJlru3or% 
and  American  Tranfaclicns,  vol.  ii.  p.  36 6. 

PREPENS ED,  in  law,  denotes  fore-thought.  In  which 
fenfe  we  fay  prepenfed  malice,  &c.  If,  when  a man  is  (lain  up-  \ 
on  a fudden  quarrel,  there  were  malice  prepenfed  formerly 
between  them,  it  makes  it  murder  ; and,  as  it  is  called  in  fome 
ftatutes,  prepenfed  murther. 

PREPOSITION,  in  grammar,  one  of  the  parts  of  fpeech;  be- 
ing an  indeclinable  particle  which  yet  ferves  to  govern  the  nouns 
that  follow  it ; fuch  as  per , pro.,  propter  ; and  through,  for, 
with,  &c.  F.  Buffier  allows  it  to  be  only  a modificative  of  a 
part  of  fpeech,  fer-ving  to  circumftantiate  a noun. 

PREPUCE,  in  anatomy,  the  forefkin  ; being  a prolongation 
of  the  cutis  of  the  penis,  covering  the  glans.  See  Anatomy. 

PREROGATIVE,  an  exclufive  or  peculiar  privilege. 

Royal  Prerogative,  that  fpecial  pre-eminence  which  the 
king  hath  over  and  above  all  other  perlons,  and  out  of  - the  ordi- 
nary ccurfe  of  the  common  law,  in  right  of  his  regal  dignity. 

It  fignifies  in  its  etymology  (from  pra  and  rogo)  fomething  that 
is  required  or  demanded  before,  or  in  preference  to,  all  others. 
And  hence  it  follows,  that  it  muft  be  in  its  nature  Angular  and 
eccentrical  ; that  it  can  only  be  applied  to  thofe  rights  and  capa- 
cities which  the  king  enjoys  alone  in  contradiftindlion  to  others, 
and  not  to  thofe  which  he  enjoys  in  common  with  any  of  his 
fubjeils:  for  if  once  any  one  prerogative  of  the  crown  could  be 
held  in  common  with  the  fubje£t,  it  would  ceafe  to  be  preroga- 
tive any  longer.  And  therefore  Finch  lays  it  down  as  a maxim, 
that  the  prerogative  is  that  law  in  ca(e  of  the  king,  which  is- 
law  in  no  cafe  of  the  fubjeft. 

Prerogatives  are  either  direct  or  incidental.  The  direct  are- 
fuch  pofitive  fubftantial  parts  of  the  royal  chara&er  and  autho- 
rity, as  are  rooted  in,  and  fpring  from,  thejung’s  political  per- 
fon,  confidered  merely  by  itfelf,  without  reference  to  any  other 
cxtrinfic  circumftancc  ; as,  the  right  of  fending  ambafladors, 
of  creating  peers,  and  of  making  war  or  peace.  But  fuch  pre- 
rogatives as  are  incidental  bear  always  a relation  to  fomething 
elte,  diftinft  from  the  king’s  perfon  ; and  are  indeed  only  ex- 
ceptions, in  favour  of  the  crown,  to  to  thofe  general  rules  that 
arc  eftabliffied  for  the  reft  of  the  community  : fuch  as,  that  po 
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«ofts  fl  1 all  be  recovered  again!!:  the  king  ; that  the  king  can 
never  be  a joint  tenant  ; and  that  his  debt  (hall  be  preferred 
before  a debt  to  any  of  his  fubjefls. 

Thefe  Tubftantive  or  direft  prerogatives  may  again  be  di- 
vided into  three  kinds  : being  iucir  as  regard,  firft,  the  king’s 
royal  char  a tier  or  dignity,  fecondly,  his  royal  authority  or 
power  ; and,  laftly,  his  royal  income.  Thefe  are  neceffary,  to 
fecure  reverence. to  his  perfon,  obedience  to  his  commands,  and 
an  affluent  fupply  for  the  ordinary  expenfes  of  government  ; 
without  all  of  which  it  is  impoffible  to  maintain  the  executive 
power  in  due  independence  and  vigour.  Yet,  in  every  branch 
of  this  large  and  extenlive  dominion,  our  free  conftitutkfn  has 
jnterpofed  fuch  feafonable  checks  and  rellriftions,  as  may  curb 
it  from  trampling  on  thofe  liberties  which  it  was  meant  to  fe- 
cure and  eftablilh.  The  enormous  weight  of  prerogative,  if 
left  to  idclfr  (as  in  arbitrary  governments  it  is.)  fpreads  havoc 
and  dtftrudlion  among  all  the  inferior  movements  : but,  when 
balanced  and  bridled  (as  wish  us)  by  its  proper  counterpoilc, 
timely  and  judicioudy  applied,  its  operations  are  then  equable 
and  regular;  it  invigorates  the  whole  machine,  and  enables 
every  pure  to  anfwer  the  end  of  its  con  11  ruftion. 

1.  Of  the  royal  dign'ty.  Under  every  monarchical  efta* 
blilhment,  it  is  neceffary  to  dillinguilh  the  prince  from  his  fub- 
je6ls,  not  only  by  the  outward  pomp  and  decorations  of  majtfty, 
but  alfo  by  afer  bing  to  him  certain  qualities  as  inherent  in 
his  royal  capacity,  dittincf  from,  and  fuperior  to,  thofe  of  any 
other  individual  in  the  nation.  For  though  a philofophical 
mind  will  (lays  Sir  William  Blackftone)  confider the  loyal 
perfon  merely  as  one  man  appointed  by  mutual  confent  to 
prefide  over  many  others,  and  will  pay  him  that  reverence  and 
duty  which  the  principles  of  Society  demand;  yet  the  mafs  of 
mankind  will  be  apt  to  grow  infolent  and  refractory,  if  taught 
to  confider  their  prince  as  a man  of  no  greater  perfection  than 
themfelves. — The  law  therefore  aferibes  to  the  king,  in  his 
high  political  chara&er,  not  only  large  powers  and  emoluments, 
which  form  his  prerogative  and  revenue,  but  likewife  certain 
attributes  of  a great  and  tranlcendent  nature  ; by  which  the 
people  aie  led  to  confider  him  in  the  light  of  a fuperior  being, 
and  to  pay  him  that  awful  refpeft  which  may  enable  him  with 
greater  cafe  to  carry  on  the  bufinefs  of  government.  This  is 
what  we  underftand  by  the  royal  dignity  : the  l'everal  branches 
©f  which  we  (hall  now  proceed  to  enumerate. 

t.  And,  firft,  the  law  aferibes  to  the  king  the  attribute  of 
fovercignty,  or  pre-eminency.  See  Sovereignty. 

2.  “ The  law  alfo  (according  to  Sir  William  Blackftone) 
aferibes  to  the  king,  in  his  political  capacity,  abfolute  perfedion, 

‘ The  king  can  do  no  wrong.’  Which  ancient  and  funda- 
mental maxim  (fays  he)  is  not  to  be  underltood  as  if  every 
thing  trante&ed  by  the  government  was  of  courfe  juft  and 
lawful  ; but  means  only  two  things.  Firft,  that  whatever  is 
exceptionable  in  -the  conduct  of  public  affairs  is  not  to  be 
imputed  to  the  king,  nor  is  he  anlwerable  for  it  perfonally  to 
his  people  : for  thisdoClrine  would  totally  deftroy  that  confti- 
iuiional  independence  of  the  crown,  which  is  neceffary  for  the 
bal  nee  of  power,  in  our  free  and  a Clive,  and  therefore  com- 
pqundcd,  conftitution.  And,  fecondly,  it  means  that  tile  pre- 
Jogative  of  the  crown  extends  not  to  do  any  injury  ; it  is 
Cre  .ted  fet  ti  e ben< fit  of  the  people,  and  therefore  cannot  be 
exerted  to  their  prejudice. — ‘‘ 7 he  king,  moreover,  (Iteob- 
ffrvc',)  s i i/t  only  inpaj  able  of  dt mg  wrong,  but  even  of 
th;i.l:ng  wrong  : he  can  never  mean  to  do  an  improper  thing  : 
in  I, ini  is  no  tolly  or  wtaknefs.  And,  therefore,  if  the  crown 
mould  be  induced  to  grant  any  franchife  or  privilege  to  a fub- 

contrary  to  reafoi.,  or  in  anywife  prejudicial  to  the  common- 
wealth ora  private  perlon,  the  law  will  not  fuppofe  thekingto 
have  meant  either  an  unwife  or  an  injurious  adtion,  hut  declares 
that  the  king  was  deceived  in  his  grant ; and  thereupon  fuch 
Vol.  Vlll. 


grant  is  rendered  void,  merely  upon  the  foundation  of  fraud 
and  deception  either  by  or  upon  thofe  agents  whom  the  crown 
has  thought  proper  to  employ.  For  the  law  will  not  call  an 
imputation  on  that  magiftrate  whom  it  entrufts  with  the  exe- 
cutive pow'er,  as  if  he  was  capable  of  intentionally  difregarding 
his  truft;  but  attributes  to  mere  impofition  (to  which  the  moil 
perfect  of  fublunary  beings  nuift  ftill  continue  liable)  thofe 
little  inadvertencies,  which,  if  charged  on  the  will  of  the 
prince,  might  leffen  him  in  the  eyes  of  his  fubjefls.” 

But  this  doClrine  has  been  expofed  as  ridiculous  and  abfurd, 
by  Lord  Abingdon,  in  his  Dedication  to  the  coUcflive  Body  of 
tbe  People  of  England.  “Let  11s  fee  (fays  he)  how  thefe 
maxims  and  their  comments  agree  with  the  conftitution,  with 
nature,  with  reafon,  with  common  fe.nfe,  with  experience,  with 
fa£l,  with  precedent,  and  with  Sir  William  Blackftone  himfelf  ; 
and  w'hether,  by  the  application  of  thefe  rules  of  evidence 
thereto,  it  will  not  be  found,  that  (from  the  want  of  attention 
to  that  important  line  of  dill  in  61  ion  which  the  conftitution  has 
drawn  between  theL’njof  Eugland  and  the  crcnvu  of  England) 
what  was  attributed  to  the  monarchy  has  not  been  given  to  the 
monarch,  what  meant  for  the  k'ugjhip  conveyed  to  the  ling, 
what  defigned  for  the  thing  transferred  to  the  perfon,  what  in- 
tended for- theory  applied  to  practice  ; and  fo  in  confequence, 
that  w'hilft  the  premiffes  (of  the  perfeflion  of  the  monarchy) 
Be  true,  the  conclufion  (that  the  king  can  do  no  w-rong)  be  not 
falfe. 

“ And,  fit  ft,  in  reference  to  the  conftitution  : to  which  if 
this  matter  be  applied  (meaning  what  it  expreffes,  and  if  it  do 
not  it  is  unworthy  of  notice),  it  is  fubverfive  of  a principle  in 
the  conftitution,  upon  which  the  prefervation  of  the  conftitu- 
tion depends  ; I mean  the  principle  of  rcfifance  ; a principle 
which,  w'hilft  no  man  will  now  venture  to  gainfay,  Sir  William 
Blackftone  himfelf  admits,  * is  jufifahle  to  the  perfon  of  the 
prince,  when  the  being  of  the  ftate  is  endangered,  and  the  pub- 
lic voice  proclaims  luch  refiftance  neceffary  ;’  and  thus,  by* 
fuch  admiflion,  both  difproves  the  maxim,  and  overfets  his 
own  comment  thereupon  : for,  to  fay  that  ‘ the  king  can  do  no 
wrong,’  and  that  ‘ he  is  incapable  even  of  thinking  wrong,* 
and  then  to  admit  that  e refiftance  to  his  perfon  is  juftifiable/ 
are  fuch  jarring  contradiflions  in  themfelves,  that,  until  recoiv* 
ciled,  the  neceffity  of  argument  is  fufpended. 

“ Witli  refpefl  then,  in  the  next  place,  to  the  agreement  of 
this  maxim,  and  its  comment,  with  nature,  with  reafon,  and 
with  common  fenfe,  I fhould  have  thought  myfelf  fufficiently 
juflified  in  appealing  to  every  man’s  own  refledlion  for  decifion, 
if  1 had  not  been  made  to  underftand  that  nature,  reafon,  and 
common  fenfe,  had  had  nothing  to  do  with  cither.  Sir  Wil- 
liam Blackftone  fays,  ‘ That  though  a philofophical  mind  will 
confider  the  royal  perfon  merely  as  one  man  appointed  by  mu- 
tual confent  to  prefide  over  others,  and  will  pay  him  that  reve- 
rence and  duty  which  the  principles  of  fociety  demand,  yet  the 
mafs  of  mankind  will  be  apt  to  grow  infolent  and  refradlory  if 
taught  to  confider  their  prince  as  a man  of  no  greater  per- 
fe£lion  than  themfelves ; and  therefore  the  law  aferibes  to  the 
' king,  in  his  high  political  charader,  certain  attributes  of  a 
great  and  tranfeendent  nature,  by  which  the  people  are  ltd  to 
confider  him  in  the  light  of  a fuperior  being,  and  to  pay  him 
that  awful  vclpetft  which  may  enable  him  with  greater  eafe  to 
carry  on  the  bulinefs  of  government.’  So  that,  in  order  to 
govern  with  greater  eafe  (which  by  the  bye  is  mere  affertion 
without  any  proof),  it  is  neceffary  to  deceive  tin  mafs  of  man* 
kind,  by  making  them  believe,  not  only  what  a philofophical 
mind  cannot  believe,  but  what  it  is  impoffible  for  any  mind  to 
believe;  and  therefore,  in  the  inveil’gauon  of  this  fnbjc6l,  ac- 
cording to  Sir  William,  neither  nature,  reafon,  nor  common 
fenfe  can  have  any  concern. 

“ It  remains  to  examine  in  how  much  this  maxim  and  its 
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comment  agree  with  experience,  with  faft,  with  precedent, 
and  with  Sir  William  Blackftone  himfelf.  And  here  it  is 
matter  of  mod  curious  fpeculation,  to  obferve  a maxim  laid 
down,  and  which  is  intended  for  a rule  of  government,  not 
only  without  a ftngle  cafe  in  fupport  of  it,  but  with  a firing 
of  cafes,  that  may  be  carried  back  to  Egbert  the  firft  monarch 
of  England,  in  direct  oppofition  to  the  doctrine.  Who  is  the 
man,  that,  reading  the  pall  hiltory  of  this  country,  will  (how 
us  any  king  that  has'done  no  wrong  ? Who  is  the  reader  that 
will  not  find,  that  all  the  wrongs  and  injuries  which  the  free 
conftitution  of  this  country  has  hitherto  fuffered,  have  been 
folely  derived  from  the  arbitrary  meafures  of  our  kings  ? And 
yet  the  mafs  of  mankind  are  to  look  upon  the  king  as  a fupe- 
rior  being  ; and  the  maxim,  that  * the  king  can  do  no  wrong,’ 
is  to  remain  as  an  article  of  belief.  But,  without  pulhing 
this  inquiry  any  further,  let  us  fee  what  encouragement  Sir 
William  Blackftone  himfelf  has  given  us  for  our  credulity. 
After  Hating  the  maxim,  and  presenting  us  with  a moll  lively 
picture,  ‘ of  our  fovereign  lord  thus  all  perfeB  and  immortal ,’ 
what  does  he  make  this  all -perfection  and  immortality  in  the 
end  to  come  to  ? His  words  are  thefe  : ‘ For,  when  king 
Charles’s  deluded  brother  attempted  to  erjlave  the  nation,’ 
( no  wrong  this , to  be  fare,)  ‘ he  found  it  was  beyond  his  power : 
the  people  both  could,  and  did,  refill  him  ; and,  in  confequence 
of  fuch  refiftance,  obliged  him  to  quit  his  encerprife  and  his 
throne  together.’  ” 

The  fum  of  all  is  this  : That  the  crown  of  England  and 
the  king  of  England  are  dillinguifiiable,  and  not  fynonymous 
terms  : that  allegiance  is  due  to  the  crown,  and  through  the 
crown  to  the  king  ; that  the  attributes  of  the  crown  are  fo- 
vereignty,  perfection,  and  perpetuity  ; but  that  it  does  not 
therefore  follow  that  the  king  can  do  no  wrong.  It  is  indeed 
to  be  admitted,  that,  in  high  refpeft  for  the  crown,  high  refpeft 
is  alfo  due  to  the  wearer  of  that  crown  ; that  is,  to  the  king: 
but  the  crown  is  to  be  preferred  to  the  king,  for  the  firft  vene- 
ration is  due  to  the  conftitution.  It  is  likewife  to  he  fuppofed 
that  the  king  will  do  no  wrong  : and  as,  to  prevent  this,  a privy 
council  is  appointed  by  the  conftitution  to  afifilt  the  king  in 
the  execution  of  the  government ; fo,  if  any  wrong  be  done, 
* thefe  men,’  as  Montefquieu  exprefles.it,  ‘ may  be  examined 
and  punilhed*.’ 

“ But  if  any  future  king  lhall  think  to  fereen  thefe  evil  coun- 
fellors  from  the  juft  vengeance  of  the  people,  by  becoming  his 
own  minijler ; and,  in  fo  doing,  lhall  take  for  his  fanftion  the 
attribute  of  perfection,  lhall  trull  to  the  deception  of  his  being 
a Juperior  being,  and  cloak  himfelf  under  the  maxim  that  the 
ling  can  do  no  wrong ; I fay,  in  fuch'  a cafe,  let  the  appeal  al- 
ready made  to  the  conftitution,  to  nature,  to  reafon,  to  common 
fenfe,  to  experience,  to  faft,  to  precedent,  and  to  Sir  William 
Blac  kftone  himfelf,  fuflice  ; and  preclude  the  necefiity  of  any 
further  remarks  from  mef.” 

To  proceed  now  to  other  particulars  : The  law  determines. 


that  in  the  king  can  be  no  negligence,  or  laches  ; and 
there  ore  no  delay  will  bar  his  right.  A ullum  tempus  occurrit 
regi,  is  the  (landing  maxim  upon  all  occaftons  : for  the  law 
intends  that  the  king  is  always  bufted  for  the  public  good,  and 
therefore  has  not  leifure  to  aftert  his  right  within  the  times 
limited  to  fubjefts.  In  the  king  alfo  can  be  no  ftain  or  corrup- 
tion of  blood  : for,  if  the  heir  to  the  crown  were  attainted  of 

treafon  or  felony,  and  afterwards  the  crown  fhould  defeend  to 
him,  this  would  purge  the  attainder  ipfo faCh.  And  therefore, 
when  Henry  VII.  who  as  earl  of  Richmond  flood  attainted, 
came  to  the  crown,  it  was  not  thought  needfary  to  pafs  an  ad  of 
parliament  to  reverie  this  attainder  ; becaufe,  as  Lord  Bacon  in 
his  hiltory  of  (hat  prince  informs  us,  it  was  agreed  that 
the  affumption  of  the  crown  had  at  once  purged  all  attainders. 
Neither  can  the  king,  in  judgment  of  law,  as  king,  ever  be  a 
minor  or  under  age  ; and  therefore  his  royal  grants  and  aflent9 
to  ads  of  parliament  are  good,  though  he  has  notin  his  natural 
capacity  attained  the  legal  age  of  21.  By  a ftatute,  indeed, 
28  Hen.  VIII.  c.'  17.  power  was  given  to  fuiure  kings  to  re  Lind 
and  revoke  all  ads  of  parliament  that  fhould  be  made  while 
they  were  under  the  age  of  24:  but  this  was  repealed  by  the 
ftatute  1 Edward  VI.  c.  1 1.  fo  far  as  related  to  that  prince,  and 
both  ftatutes  are  declared  to  be  determined  by  24  Geo  II  c 24.. 
It  hath  alfo  been  ufually  thought  prudent,  when  the  heir  appa- 
rent has  been  very  young,  to  appoint  a proiedor,  guardian,  or 
regent,  for  a limited  time  : but  the  very  necellity  of  fuch  extraor- 
dinary provifion  is  fufficient  to  demonftrate  the  truth  of  that 
maxim  of  common  law,  that  in  the  king  is  no  minority  and 
therefore  he  hath  no  legal  guardian.  See  Regent. 

3.  A third  attribute  of  the  king’smajefty  is  his  perpetuity.  The 
law  aferibes  to  him,  in  his  political  capacity,  an  abfolute  immor- 
tality. The  king  never  dies.  Henry,  Edward,  orGeorge,  may  die  ; 
but  the  king  furvives  them  all.  For,  immediately  upon  thede- 
ceafe  of  the  reigning  prince  in  his  natural  capacity,  his  kingfhip 
or  imperial  dignity,  by  aft  of  law,  without  any  interregnum  or 
interval,  is  veiled  at  once  in  his  heir  ; who  is,  eo  inftanti,  king  to 
all  intents  and  purpofes.  And  fo  tender  is  the  law  of  luppoftng 
even  a poflibility  of  his  death,  that  his  natural  diflblution  is 
generally  called  his  demfc-,  dimijfto  regis  vel  coron.-e  : an  ex- 
preffion  which  fignifies  merely  a transfer  of  property  : for,  as- 
is  obferved  in  Plowden,  when  we  fay  the  demile  of  the  crown, 
we  mean  only,  that,  in  confequence  of  the  difunion  of  the 
king’s  body-natural  from  his  body-politic,  the  kingdom  is  trans- 
ferred or  demifed  to  his  fueceftfor,  and  fo  the  royal  dignity 
remains  perpetual.  Thus,  too,  when  Edward  the  fourth,  in 
the  tenth  year  of  his  reign,  was  driven  from  bis  throne  for  a 
few  months  by  the  houfe  of  Lancatler,  this  temporary  transfer 
of  his  dignity  was  denominated  his  demife  and  all  procefs  was 
held  to  be  difeontinued,  as  upon  a natural  death  of  the  king. 

II.  We  are  next  to  conftder  thqfe  branches  of  the  royal  pre- 
rogative which  inveft  this  our  fovereign  lord  with  a number  of 
authorities  and  powers  ; in  the  exertion  whereof  confifts  the 


Except  the  parliament,  which  is  the  great  council  of  the  nation,  the  judges,  and  the  peers,  who,  being  the  hereditary  coun- 
fellors  of  the  crown,  have  not  only  a right,  but  are  bound  in  foro  confcientia;  to  advife  the  king  for  the  public  good,  the  conftitu- 
tion knows  of  no  other  counfel  than  the  privy  council.  Any  other  counlel,  like  Clifford,  Arlington,  Buckingham,  Afhley,  Lau- 
derdale, and  as  the  initial  letters  of  thefe  names  exprefs,  is  a CABAL  and  ns  fuch  fhould  be  lupprefled.  Nat.  Bacon,  fpeaking 
of  the  lofs  of  power  in  the  grand  council  of  lords,  fays,  “ The  fenle  of  Hate  once  Contracted  into  a privy  council,  is  foon 
recontrafted  into  a cabinet-council,  and  laft  of  all  into  a favourite  or  two  ; which  many  times  brings  damage  to  the  public,  and 
both  tbemfcl'ves  and  kings  into  extreme  precipices ; partly  for  wajit  of  maturity,  but  principally  through  the  providence  of  God 
over-ruling  irregular  courfes  to  the  hurt  of  fuch  as  walk  in  them.”  Pol  Difc.  part  2.  p.  201. 

•f  For  experience,  faft,  and  precedent,  fee  the  reigns  of  king  John,  Henry  III.  Edward  II.  Richard  II.  Charles  I.  and 
James  II.  See  alfo  Mirror  of  JuJlices : where  it  is  laid,  “ that  this  grand  allembly  (meaning  the  now  parliament,  or  then 
Wittena-gcmotte)  is  to  confer  the  government  of  God’s  people,  how  they  may  be  kept  from  fin,  live  in  quiet,  and  have  right  done 
them  according  to  the  cuftoms  and  laws;  and  more  clpecially  of  wrong  done  by  the  king,  queen,  or  their  children  :’’  to  which 
Nat.  Bacon  adds  t his  note  : “ At  this  time  the  king  might  do  wrong , &c.  and  fo  lay  B raft  on  and  Flcta  of  the  kings  in  their  time.” 
Difc.  part  x.  p.  37.  Lond.  1739. 
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executive  part  of  government.  This  is  wifely  placed  in  a fingle 
li  uid  by  the  iJririfli  conliitution,  for  the  lake  of  unanimity, 
flrength,  and  difpatch.  Were  it  placed  in  many  hands,  it 
would  be  fubje<5l  to  many  wills : many  wills,  if  dil'unired,  and 
drawing  dift'erent  ways,  create  weakncfs  in  a government  ; and 
to  unite  thole  feveral  wills,  and  reduce  them  to  one,  is  a work 
of  more  time  and  delay  than  the  exigencies  of  date  will 
afford.  The  king  of  England  is  therefore  not  only  the  chief, 
but  properly  the  lole,  magi  time  of  the  nation  ; all  others  acting 
by  commiliion  from,  and  in  due  -fubord  nation  to,  him  : in  like 
manner  as,  upon  the  great  revolution  in  the  Roman  Hate,  all 
the  powers  ot  the  ancient  magidracy  of  the  commonwealth 
were  concentred  in  the  new  emperor  , fo  that,  as  Gravina  ex- 
predTes  it,  in  ejus  unius  perfon  1 veteris  rei  publico;  vis  atque  ma- 
jejias  per  cumulutas  magijlraluum  potefiaies  exprimebatur. 

In  the  exertion  of  lawful  prerogative  the  king  is  held  to  be 
abfolute;  that  is,  fo  far  abfolute,  that  there  is  no  legal  autho- 
rity that  can  either  delay  or  redd  him.  He  may  reje£l  what 
bills,  may  make  what  treaties,  may  coin  what  money,  may 
create  what  peers,  may  paidon  what  offences,  he  pleafes  : un- 
lefs  where  the  confutation  hath  exprefsly,  or  by  evident  con- 
fequtnce,  laid  down  fome  exception  or  boundary  ; declaring, 
that  thus  far  the  prerogative  fliall  go,  and  no  Further.  For 
otherwife  the  power  of  the  crown  would  indeed  be  but  a name 
and  a fhadow,  infufficient  for  the  ends  of  government,  if,  where 
its  jurildidtion  is  clearly  eltablilhed  and  allowed,  any  man  or 
body  of  men  were  permitted  to  difobey  it,  in  the  ordinary 
courfe  oflaw  : we  do  not  now  fpeak  of  thofe  extraordinary  re- 
courfes  to  the  firff  principles,  which  are  neceffary  when  the 
contradls  of  fociety  are  in  danger  of  diffolution,  and  the  law 
proves  too  weak  a defence  againft  the  violence  of  fraud  or  op- 
prefiion.  And  yet  the  want  of  attending  to  this  obvious  dif- 
tin&ion  has  occafioned  thefe  dodtrines,  of  abfolute  power  in 
the  prince  and  of  national  refiftance  by  the  people,  to  be  much 
mifunderilocd  and  perverted,  by  the  advocates  for  flavery  on 
the  one  hand,  and  the  demagogues  of  fa&ion  on  the  other. 
The  former,  obferving  the  abfolute  fovereignty  and  tranfeen- 
dent  dominion  of  the  crown  laid  down  (as  it  certainly  is)  moll 
ftrongly  and  emphatically  in  our  law-books  as  well  as  our  ho- 
milies, have  denied  that  any  cafe  can  be  excepted  from  fo  ge- 
neral and  pofitive  a rule  ; forgetting  how  impofiible  it  is,  in  any 
practical  fyllem  of  laws,  to  point  out  beforehand  thofe  eccen- 
trical remedies,  which  the  fudden  emergence  of  national  diftrefs 
may  didlate,  and  which  that  alone  can  jutlify.  On  the  other 
hand,  over-zealous  republicans,  feeling  the  abfurdity  of  unli- 
mited paflive  obedience,  have  fancifully  (or  fonietimes  faftioufly) 
gone  over  to  the  other  extreme  : and,  becaufe  refiftance  is  juf- 
tifiable  to  the  perfon  of  the  prince  when  the  being  of  the  (late 
is  endangered,  and  the  public  voice  proclaims  fuch  refiftance 
Jieeeffaiy,  they  have  therefore  allowed  to  every  individual  the 
right  of  determining  d'is  expedience,  and  of  employing  private 
force  to  refill  even  private  opprefiion.  A dodlrine  productive 
of  anarchy,  and  (in  conlequence)  equally  fatal  to  civil  liberty 
as  tyranny  itfelf.  For  civil  liberty,  rightly  undeiftood,  con- 
fid-  in  protecting  the  rights  of  individuals  by  the  united  force 
of  loeiety : lociety  cannot  be  maintained,  and  of  courfe  can 
exert  no  protection,  without  obedience  to  fome  fovereign 
ower;  and  obedience  is  an  empty  name,  if  every  individual 
as  a right  to  decide  how  far  he  liimfclf  {hall  obey. 

In  the  exertion,  therefore,  of  thofe  prerogatives  which  the 
law  has  given  him,  the  king  is  irrefiftible  and  absolute,  ac- 
cording to  the  forms  of  the  conftitution.  And  yet,  if  the  con- 
feqnenceof  that  exertion  be  manifeftly  to  the  grievance  or  dif- 
honour  of  the  kingdom,  the  parliament  will  call  his  advilersto 
a juft  and  fevere  account.  For,  prerogative  confiding  (as  Mr. 
Locke  has  well  defined  it)  in  the  diferetionary  power  of  acting 


for  the  public  good  where  the  pofitive  laws  are  filent,  if  that 
diferetionary  power  be  abufed  to  the  public  detriment,  fuch 
prerogative  is  exerted  in  an-  unconftitutional  manner.  Thus, 
the  king  may  make  a treaty  with  a foreign  date,  which  (hall 
irrevocably  bind  the  nation  ; and  yet,  when  fuch  treaties  have 
been  judged  pernicious,  impeachments  have  purfued  thofe  mi- 
niders  by  whofe  agency  or  advice  they  were  concluded. 

The  prerogatives  of  the  crown  (iti  the  fenfe  under  which 
we  are  now  confidering  them)  refpedl  either  this  nation’s  in- 
tercourfe  with  foreign  nations,  or  its  own  domedic  government 
and  civil  polity. 

With  regard  to  foreign  concerns,  the  king  is  the  delegate  or 
reprefentative  of  his  people.  It  is  impofiible  that  the  indivi- 
duals of  a date,  in  their  colledlive  capacity,  can  tranfafl  the 
affairs  of  that  Hate  with  another  community  equally  numerous 
as  themfelve3.  Unanimity  mull  be  wanting  to  their  meafures, 
and  drength  to  the  execution  of  their  counfels.  In  the  king 
therefore,  as  in  a centre,  all  the  rays  of  his  people  are  united, 
and  form  by  that  union  a conlillency,  fplendor,  and  power, 
that  make  him  feared  and  refpe&ed  by  foreign  potentates  ; 
who  would  fcruple  to  enter  into  any  engagement,  that  mud 
afterwards  be  reviled  and  ratified  by  a popular  affembly.  What 
is  done  by  the  royal  authority,  with  regard  to  foreign  powers, 
is  the  a£l  of  the  whole  nation:  what  is  done  without  the  king’s 
concurrence,  is  tiie  a£l  only  of  private  men.  And  fo  far  is 
this  point  carried  by  our  law,  that  it  hath  been  held,  that, 
fiiould  all  the  fubjects  of  England  make  war  with  a king  in 
league  with  the  king  of  England,  without  the  royal  afient, 
fuch  war  is  no  breach  of  the  league.  And,  by  the  datute 
2 Hen.  V.  ct 6.  any  fubjett  committing  acts  of  hoftility  upon 
any  nation  in  league  with  the  king,  was  declared  to  be  guilty 
of  high  treafon : and,  though  that  adt  was  repealed  by  the 
datute  20  Hen.  VI.  c.  1 1 fo  far  as  relates  to  the  making  this 
offence  high  treafon,  yet  ftill  it  remains  a very  great  offence 
againd  the  law  of  nations,  and  pnnilhable  by  our  laws,  either 
capiially  or  otherwife,  according  to  the  circuinltances  of  the 
cafe. 

1.  The  king  therefore,  confidered  as  the  reprefentative  of 
his  people,  has  the  foie  power  of  fending  ambaffadors  to  fo- 
reign Rates,  and  receiving  ambadfadors  at  home. 

2.  It  is  a'fo  the  king’s  prerogative  to  make  treaties,  leagues,- 
and  alliances,  with  foreign  dates  and'  princes.  For  it  is,  by 
the  law  of  nations,  eflential  to.  the  goodnefs  of  a league,  that 
it  be  made  by  the  fovereign  power;  and  then  it  is  binding  up- 
on the  whole  community  : and  in  Britain  tire  fovereign  power, 
quoad  hoc , is  .veiled  in  the  perfon  of  the  king.  Whatever  con- 
tracts therefore  he  engages  in,  no  other  power  in  the  kingdom 
can  legally  delay,  refill,  or  annul.  And  yet,  lelt  this  plenitude 
of  authority  fhould  be  abufed  to  the  detriment  of  the  public, 
the  conditution  (as  was  hinted  before)  hath  here  interpofed 
a check,  by  the  means  of  parliamentary  impeachment,  for  the 
punifhment  of  fuch  miniders  as  from  criminal  motives  advife 
or  conclude  any  treaty,  which  fliall  afterwards  be  judged  10  de- 
rogate from  the  honour  and  intereft  of  the  nation. 

3.  Upon  the  fame  principle  the  king  has  alfo  the  foie  preroga- 
tive of  making  war  and  peace.  For  it  is  held  by  all  the  writers 
on  the  law  of  nature  and  nations,  that  the  right  of  making  war, 
which  by  nature  fubfided  in  every  individual,  i<  given  up  by  all 
private  perfons  that  enter  into  lociety,  and  is  veiled  in  the  fo- 
vereign power:  and  this  right  is  given  up,  not  only  by  iudi-- 
viduals,  but  even  by  the  entire  body  of  people  that  are  under 
the  dominion  of  a fovereign.  It  would  indeed  be  extremely 
improper,  that  any  number  of  fubje&s  fhould  hu-e  the  paw^r 
of  binding  the  fupreme  magiflrate,  <m  i putting  him  ag  nail 
his  will  in  a date  ot  war.  Whatever  hoftilities,  therefore,  nay 
be  committed  by  private  citizens,  the  Hate  ought  not  to  ba 
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«lfe£led  thereby  ; unlefs  tliat  fhould  juft’fy  their  proceedings, 
and  -thereby  become  partner  in  the  guilt.  And  the  reaibu 
which  is  given  by  Grotius,  why,  according  to  the  law  of  na- 
tions, a denunciation  of  war  ought  always  to  precede  the  ac- 
tual commencement  of  hoftilities,  is,  not  fo  much  that  the  ene- 
my may  be  put  upon  his  guard  (which  is  matter  rather  of  mag- 
nanimity than  right),  but  that  it  may  be  certainly  clear  that 
the  war  is  not  undertaken  by  private  pcrfons,  but  by  the  will 
of  the  .whole  community  ; whofe  right  of  willing  is  in  this 
cafe  transferred  to  the  fupreme  magiftrate  by  the  fundamental 
laws  of  fociety.  So  that,  in  order  to  make  a war  completely 
effectual,  it  is  necelfary  with  us  in  Britain  that  it  be  publicly 
declared  and  duly  proclaimed  by  the  king’s  authority  ; and 
then,  all  parts  of  both  the  contending  nations,  from  the  higheft 
to  the  lovveft,  are  bound  by  it.  And  wherever  the  right  refides 
of  beginning  a national  war,  there  alio  mull  ref.de  the  right  of 
■ending  it,  or  the  power  of  making  peace.  And  the  fame  check 
of  parliamentary  impeachment,  for  improper  or  inglorious  con- 
duit, in  beginning,  conducing,  or  concluding  a national  war, 
is  in  general  fufficient  to  rellrain  the  minifters  of  the  crown 
from  a wanton  or  injurious  exertion  of  this  great  prerogative. 

4.  But,  as  the  delay  of  making  war  may  fometi'mes  be  de- 
trimental to  individuals  who  have  fuffered  by  depredations 
from  foreign  potentates,  our  laws  have  in  fome  refpedts  armed 
the  fubjedt  with  powers  to  impel  the  prerogative  ; by  directing 
the  minifters  of  the  crown  to  iffue  letters  of  marque  and  re- 
prifal  upon  due  demand  : the  prerogative  of  granting  which  is 
nearly  related  to,  and  plainly  derived  from,  that  other  of 
making  war  ; this  being  indeed  only  an  incomplete  ftate  of 
hoftilities,  and  generally  ending  in  a formal  denunciation  of 
war.  Thcfe  letters  are  grantable,  by  the  law'  of  nations,  when- 
ever the  fubjedts  of  one  Hate  areopprefTcd  and  injured  by  thofe 
of  another,  and  juftice  is  denied  by  that  ftate  to  which  the 
oppreflor  belongs.  In  this  cafe,  letters  of  marque  and  reprifal 
{words  in  themfelves  fynonymous,  and  fignifying  a taking  in 
return)  may  be  obtained,  in  order  to  feize  the  bodies  or  goods 
of  the  fubje&s  of  the  offending  ftate,  until  fatisfaftion  be  made, 
wherever  they  happen  to  be  found.  And  indeed  this  cuilom 
of  repi  ifals  feems  dictated  by  nature  herfelf ; for  which  rea- 
fon, we  find  in  the  mod  ancient  times  very  notable  inftances 
of  it.  But  here  the  neceflity  is  obvious  of  calling  in  the  fove- 
reign  power,  to  determine  when  reprifals  may  be  made;  el'e 
every  private  fufferer  would  be  a judge  in  his  own  caufe.  In 
purfuance  of  which  principle,  it  is  with  us  declared  by  the  fta- 
tute  4 Hen.  V.  c.  7.  that  if  any  fubjt&s  of  the  realm  are  op- 
prtlfed  in  time  of  truce  by  any  foreigners,  the  king  will  grant 
marque  in  due  form  to  all  that  feel  themfelves  grieved.  S^e 
Marque. 

5.  Upon  exaftly  the  fame  reafon  (lands  the  prerogative  of 
granting  fafe-condu&s  ; without  which,  by  the  law  ot  nations, 
no  member  of  one  fociety  has  a right  to  intrude  into  another. 
And  therefore  Puffendorff  very  juilly  refolves,  that  it  is  left  in 
the  power  of  ail  dates  to  take  fuel)  nuafures  about  the  ad- 
iruffion  of  ftrangers  as  they  think  convenient  ; thofe  being  ever 
excepted  who  are  driven  on  the  coi-.fts  by  nectlfity,  or  by  any 
caufe  that  deferves  pity  or  compadion.  Great  tendernefs  is 
fhown  by  our  laws,  not  only  to  foreigners  in  diftrefs  (fee 
Wreck),  but  wi  h regard  alfo  to  the  admiffion  ot  ftrangers 
who  come  fpontaneoufiy  : for,  fo  long  as  their  nation  continues 
at  peace  with  ours,  and  they  themfelves  behave  peaceably,  they 
are  under  the  king’s  protection  ; though  liable  to  be  lent  home 
whenever  the  king  fees  occalion.  But  no  fubjcCt  of  a nation 
at  war  with  us  can,  by  the  law  of  nations,  come  into  the  realm, 
nor  can  travel  himfelf  upon  the  high  feas,  or  fend  his  goods 
and  merchajidife  from  one  place  to  another,  without  danger  of 
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dudt ; which,  by  divers  ancient  ftatutes,  mull  be  granted  under 
the  king’s  great  Teal  and  inrolled  in  chancery,  or  elfe  they  are 
of  no  effedl ; the  king  being  fuppofed  the  bed  judge  of  fuch 
emergencies,  as  may  deferve  exception  from  the  general  law  of 
arms.  But  paflports  under  the  king’s  fign-manual,  or  licences 
from  his  ambafladors  abroad,  are  now  more  ufually  obtained, 
and  are  allowed  to  be  of  equal  validity. 

Thefe  are  the  principal  prerogatives  of  the  king  refpedting 
this  nation’s  intercourfe  with  foreign  nations;  in  all  of  which 
he  is  confidered  as  the  delegate  or  representative  of  his  peop'e. 
But,  in  domeftic  affairs,  he  is  confidered  in  a great  variety  of 
charafters,  and  from  thence  there  arifes  an  abundant  number 
of  other  prerogatives. 

1.  He  is  a conftituent  part  of  the  fupreme  legiflative  power; 
and,  as  fuch,  has  the  prerogative  of  rejedt.ing’  fuch  prov  fi  >ns 
in  parliament  as  he  judges  improper  to  be  palled  The  expe- 
diency of  which  conftitution  has  before  been  evinced  at  iarge 
under  the  article  Parliament.  We  fhall  only  further  remark, 
that  the  king  is  not  bound  by  any  adt  of  parliament,  unlels  he 
be  named  therein  by'  fpecial  and  particular  words.  Tiie  moft 
general  words  that  can  be  devifed  (any  perfon  or  perfons, 
bodies  politic,  or  corporate,  & e.)  affedt  not  him  in  the  leaft, 
if  they  may  tend  to  reftrain  or  diminifh  any  of  his  rights  or  in- 
terefts.  For  it  would  be  of  moft  mifehievous  confequence  to 
the  public,  if  the  ftrength  of  the  executive  power  were  liable 
to  be  curtailed,  without  its  own  exprefs  confent,  by  conftruc- 
tions  and  implications  of  the  fubjedl.  \ et,  where  an  adt  of 
parliament  is  exprefsly  made  for  the  prefervation  of  public 
rights  and  the  fupprtfllon  of  public  wrongs,  and  does  not  in- 
terfere with  the  ellablifhed  rights  of  the  crown,  it  is  faid  to  be 
binding  as  well  upon  the  king  as  upon  the  fubjedt : and,  like- 
wife,  the  king  may  take  the  benefit  of  any  particular  add, 
though  he  be  not  especially  named. 

2.  The  king  is  confidered,  in  the  next  place,  as  the  gene- 
raliffimo,  or  the  firft  in  military  command,  within  the  king- 
dom. The  great  end  of  fociety  is  to  protedf  the  weaknefs  of 
individuals  by  the  united  ftrength  of  the  community;  and  the 
principal  ufe  of  government  is  to  diredt  that  united  ftrength  in 
the  beft  and  moft  effectual  manner,  to  anfvver  the  end  propofed. 
Monarchical  government  is  allowed  to  be  the  fitted  of  any  for 
this  purpofe  : it  follows  therefore,  from  the  very  end  of  its 
inftitution,  that  in  a monarchy  the  military  power  mult  be 
trufted  in  the  hands  of  the  prince. 

In  this  capacity,  therefore,  of  general  of  the  kingdom,  the 
king  has  the  foie  power  of  railing  and  regulating  fleets  and 
armies.  The  manner  in  which  they  are  raifed  and  regulated 
is  explained  under  th.e  article  Military  State.  We  are  new 
only  to  conlider  the  prerogative  of  enlifting  and  of  governing 
them  : which  indeed  was  dilputed  and  claimed,  contrary  to  all 
reafon -and  precedent,  by  the  long  parliament  of  Chatlesl.; 
but,  upon  the  reftoration  of  his  fon,  was  folemuly  declared  by 
the  iratute  13  Charles  II.  c .6.  to  be  in  the  king  alone:  for 
that  the  foie  fupreme  government  and  command  of  the  militia 
within  all  bis  majefty’s  realms  and  dominions,  and  of  all  /bi  ces 
by  fea  and  land,  and  of  all  forts  and  places  of  ftrength,  ever 
was  and  is  the  undoubted  right  of  his  rm  jelty,  and  his  royal 
predectflors,  ki  gs  and  queens  of  England  ; and  that  both  or 
ei.hcr  houfc  of  parliament  cannot,  nor  ought  to,  pretend  to  the 
fame. 

This  ftatute,  it  is  obvious  to  obferve,  extends  not  only  to  fleets 
arid  armies,  but  alio  to  forts  and  other  places  ui  lliength  within 
the  realm  ; the  foie  prerogative,  as  well  of  erecting,  as  manning 
and  governing  of  which,  belongs  to  the  king  in  his  capacity  of 
general  of  the  kingdom  : and  all  lands  were  formerly  iuhjedt  to 
a tax,  for  building  of  caftles  wherever  the  king  thought  pro- 
per. This  was  one  of  the  three  things,  from  contributing  t« 
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the  performance  of  which  no  lands  were  exempted,  and  there- 
fore cailed  by  the  Anglo-Saxons  the  trinoda  necejfitas ; fc.pontis 
reparatio,  arcis  cor.Jlruiilo,  et  expeditio  contra  hojlem.  And  this 
they  were  called  upon  to  do  lb  often,  that,  aG  Sir  Edward  Coke 
from  M.  Paris  allures  us,  there  were  in  the  time  of  Henry  II. 
jiijJ  cables  fubfilting  in  England.  The  inconveniencies  of 
which,  when  granted  out  to  private  fubjeifts,  the  lordly  barons 
of  thole  times,  were  leverely  felt  by  the  whole  kingdom  5 for, 
as  William  of  Newburgh  remarks,  in  the  reign  of  king  Stephen 
tr  ant  in  Anglia  quodammodo  tot  reges,  ns  cl  potius  tyranni , quot 
do  mini  cajicllorum  : but  it  was  felt  by  none  more  lenfibly  than 
bv  two  fueceeding  princes,  king  John  and  king  Henry  III. 
And  therefore,  the  greatell  part  of  them  being  demoliffied  in 
the  barons’  wars,  the  kings  of  after,  times  have  been  very  cau- 
tious cf  flittering  them  to  be  rebuilt  in  a fortified  manner:  and 
Sir  Edward  Coke  lays  it  down,  that  no  fubjebt  can  build  a 
cattle,  or  houfe  of  ftrength  imbattled,  or  other  fortrefs  defenfible, 
without  the  licence  of  the  king  ; for  the  danger  which  might 
enfue  if  every  man  at  his  pleafure  might  do  it. 

It  is  partly  upon  the  fame,  and  partly  upon  a fifcal  founda- 
tion, to  fecure  his  marine  revenue,  that  the  king  has  the  prero- 
gative of  appointing  ports  and  havens,  or  fuch  places  only,  for 
perfons  and  merchandife  to  pafs  into  and  out  of  the  realm,  as 
he  in  his  wifdom  fees  proper.  By  the  feodal  law,  all  navigable 
rivers  and  havens  were  computed  among  the  regalia,  and  were 
fubjebl  to  the  fovereign  of  the  ftate.  And  in  England  it  hath 
always  been  held,  that  the  king  is  lord  of  the  whole  fhore,  and 
particularly  is  the  guardian  of  the  ports  and  havens,  which  are 
the  inlets  and  gates  of  the  realm  : and  therefore,  fo  early  as  the 
reign  of  king  John,  we  find  fhips  feized  by  the  king’s  officers 
for  putting  in  at  a place  that  was  not  a legal  port.  Thefe  legal 
ports  were  undoubtedly  at  firft  affigned  by  the  crown  ; fince  to 
each  of  them  a court  of  portmote  is  incident,  the  jurifdidlion  of 
which  mud  flow  from  the  royal  authority:  the  great  ports  of  the 
fea  are  alfo  referred  to,  as  well  known  and  eftabliffied,  by  fta- 
tute  4 Hen.  IV.  c.  20.  which  prohibits  the  landing  elfewhere 
under  pain  of  confifcation  : and  the  ftatute  1 Eliz.  c.  ri.  re- 
cites, that  the  franchife  of  lading  and  difcharging  had  been  fre- 
quently granted  by  the  crown. 

But  though  the  king  had  a power  of  granting  the  fran- 
chife of  havens  and  ports,  yet  he  had  not  the  power  of  refump- 
tion,  or  of  narrowing  and  confining  their  limits  when  once 
eftabliffied;  but  any  perfon  had  a right  to  load  or  difcharge  his 
merchandife  in  any  part  of  the  haven:  whereby  the  revenue  of 
the  cuftom  was  much  impaired  and  diminiffied,  by  fraudulent 
landings  in  obfcure  and  private  corners.  This  occafioned  the 
ftatutes  of  1 Eliz.  c.  11.  and  13  and  1 4 Car.  II.  c.  11.  § 14. 
which  enable  the  crown,  by  commiffion,  to  alcertain  the  limits 
of  all  ports,  and  to  allign  proper  wharfs  and  quays  in  each  port, 
for  theexclufive  landing  and  loading  of  merchandife. 

The  eredion  of  beacons,  light-houfes,  and  lea-inarks,  is  alfo  a 
branch  of  the  royal  prerogative  : whereof  the  firlt  was  an- 
ciently ufed  in  order  to  alarm  the  country,  in  cafe  of  the  ap- 
proach of  an  enemy  ; and  all  of  them  are  lignally  ufeful  in 
guiding  and  preferring  velfels  at  fea  by  night  as  well  as  by  day. 
bee  Beacon. 

3.  Another  capacity  in  which  the  king  is  confidered  in  do- 
rnctric  affairs,  is  as  the  fountain  of  juttiee  and  general  conler- 
vator  of  the  peace  of  the  kingdom.  See  the  article  Fountain 
of  Justice. 

4.  The  king  is  likewife  the  fountain  of  honour,  of  office, 
and  of  privilege  : and  this  in  a different  fenfe  from  that  wherein 
he  is  ftylcd  th e fountain  of  jnjlice  ; for  here  he  is  really  the  pa- 
rent of  them.  See  the  ai tides  Fountain  of  Justice  and 
Fountain  c/" Honour. 

5.  Another  light,  in  which  the  laws  of  England  eonndcr  the 
king  with  regard  to  domcllic  concerns,  is  as  the  arbiter  of  com- 
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merce.  By  commerce,  we  at  prefen t mean  domeftic  commerce 
only;  for  the  king’s  prerogative  with  regard  to  which,  fee  Re- 
gulation of  Weights  and  Meafures,  Money,  Sec. 

_ 6.  The  king  is,  laftly,  confidered  by  the  laws  of  England  as 
t’ne  head  and  fupreme  governor  of  the  national  church.  ° 

To  enter  into  the  reafons  upon  which  this  prerogative  is 
founded  is  matter  rather  of  divinity  than  of  law.  We  fftall 
therefore  only  obferve,  that  by  ftatute  26  Hen.  VIII.  c.  1.  (re- 
citing that  the  king’s  majefty  jullly  and  rightfully  is  and  ouo-ht 
to  be  the  fupreme  head  of  the  church  of  England  ; and  fo  had 
been  recognifed  by  the  clergy  of  that  kingdom  in  their  convoca- 
tion) it  is  enafted,  that  the  king  ffiall  be  reputed  the  only  fu- 
preme head  in  earth  of  the  church  of  England;  and  ffiall  have, 
annexed  to  the  imperial  crown  of  this  realm,  as  well  the  title 
and  fiyle  thereof,  as  all  jurifd'nftions,  authorities,  and  commo- 
dities, to  the  laid  dignity  of  fupreme  head  of  the  church  ap- 
pertaining. And  another  ftatute  to  the  fame  purport  was 
made,  1 Eliz.  c.  1. 

In  virtue  of  this  authority  the  king  convenes,  prorogues,  re- 
ftrains,  regulates,  and  diffolves,  all  ecclefiaftioal  fynods  or  con- 
vocations. T his  was  an  inherent  prerogative  of  the  crown 
long  before  the  time  of  Henry  VIII.  as  appears  by  the  ftatute 
8 Henry  VI.  c.  1.  and  the  many  authors,  both  lawyers  and  hif- 
torians,  vouched  by  Sir  Edward  Coke.  So  that  the  ftatute 
25  Hen.  VIII.  c.  19.  which  reftrains  the  convocation  from  mak- 
ing or  putting  in  execution  any  canons  repugnant  to  the  king’s 
prerogative,  or  the  laws,  cuftoms,  and  ftatutes  of  the  realm, 
was  merely  declaratory  of  the  old  common  law : that  part  of 
it  only  being  new,  which  makes  the  king’s  royal  aflent  ac- 
tually neceffary  to  the  validity  of  every  canon.  The  convoca- 
tion or  ecclefiaftical  fynod,  in  England,  differs  confiderably  in 
its  conftitution  from  the  fynods  of  other  Chriftian  kingdoms  ; 
thofe  confiding  wholly  of  bifliops;  whereas  in  England  the 
convocation  is  the  miniature  of  a parliament,  wherein  the  arch- 
biffiop  prelides  with  regal  ftate;  the  upper  houfe  of  biffiops  re- 
prelents  the  houfe  of  lords;  and  the  lower  houfe,  compofed  of 
reprefentatives  of  the  feveral  diocefes  at  large,  and  of  each  par- 
ticular chapter  therein,  refetnbles  the  houfe  of  commons  with 
its  knights  of  the  ffiire  and  burgeffes.  This  conftitution  is 
faid  to  be  owing  to  the  policy  of  Edward  I.  who  thereby  at 
one  and  the  fame  time  let  in  the  inferior  clergy  to  the  privi- 
leges of  forming  ecclefiaftical  canons  (which  before  they  had 
not),  and  alfo  introduced  a method  of  taxing  ecclefiaftical  be- 
nefices by  confent  of  convocation. 

From  this  prerogative  alfo,  of  being  the  head  of  the  church, 
arifes  the  king’s  right  of  nomination  to  vacant  biffioprics,  and 
certain  other  ecclefiaftical  preferments. 

As  head  of  the  church,  the  king  is  likewife  the  dernier  refort 
in  all  ecclefiaftical  caufes;  an  appeal  lying  ultimately  to  him 
in  chancery  from  the  fentence  of  every  ecclefiaftical  jud^e: 
which  right  was  reftored  to  the  crown  by  ftatute  25  Hen.  VIII. 
c.  9. 

III.  The  king’s  fifcal  prerogatives,  or  fuch  as  regard  his 
revenue.  See  the  article  Revenue. 

Prerogative  Court , a court  which  is  ellabliftied  for  the 
trial  of  all  tellamentary  caufes,  where  the  deceafed  hath  left 
bona  notalilia  within  two  different  diocefes.  In  which  cafe  the 
probate  of  wills  belongs  to  the  archbilhop  of  the  province,  by 
way  of  fpecial  prerogative.  And  all  caufes  relating  to  the 
wills,  adminitlrations,  or  legacies  of  fuch  perfons  are  originally 
cognizable  herein,  before  a judge  appointed  by  the  archbifliop, 
called  the  judge  of  the  prerogative  court ; from  whom  an  appeal 
lies  by  ftatute  25  Hen.  VIII.  c.  19.  to  the  king  in  chancery 
inftead  of  the  pope  as  formerly.  * 

PRESAGE,  in  antiquity,  denotes  an  augury,  or  fign  of  (omc 
future  event;  which  was  chiefly  taken  from  the  flight  of  birds 
the  entrails  of  victims,  &c.  See  Augury  and  Akusiuces  * 
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PRF.SBURG,  the  capital  of  the  kingdom  of  Lower  Hun- 
gary, called  by  the  inhabitants  Pofony  and  Prefporen , lituated 
on  the  Danube,  about  46  miles  ead  from  Vienna,  and  7^  from 
Buda.  The  cattle,  in  which  the  regalia  are  kept,  (lands  on  a 
hill  above  the  town.  Here  the  dates  aifemble ; and  in  the  ca- 
thedral, dedicated  to  St.  Marlin,  the  king  is  crowned.  The 
town  is  not  very  large,  nor  well  built  5 but  is  very  ancient, 
pleafantly  (ituated,  and  enjoys  a'  good  air.  Its  fortifications 
are  only  a double  wall  and  ditch.  In  the  lower  fuburbs  is  a 
hill,  where  the  king,  after  his  coronation,  goes  on  horfeback, 
and  brandifhes  St.  Stephen’s  fword  towards  the  four  cardinal 
points,  intimating,  that  he  will  defend  his  country  againd  all 
its  enemies.  Befides  the  cathedral,  there  are  feveral  other 
Popifli  and  one  Lutheran  church,  with  a Jefuits  college,  three 
convents,  and  two  hofpitals.  It  gives  name  to  a county;  and 
is  the  refidence  of  the  archbifliop  of  Gran,  who  is  primate,  chief 
iecretary,  and  chancellor  of  the  kingdom,  legatus  natus  of  the 
Papal  fee,  and  prince  of  the  holy  Homan  empire.  E.  Ion.  17.30. 
N.  lat.  48.  20. 

PRESBYTA3,  perfons  wbofe  eyes  are  too  flat  to  refraft  the 
rays  diffidently,  fo  that,  unlefs  the  obje6t  is  at  fome  didance, 
the  rays  coming  from  it  will  pafs  through  the  retina  before 
their  union,  confequently  vifion  is  confufed  ; old  people  are 
iifually  the  fubje&s  of  this  difeafe.  In 'order  to  remedy,  or  at 
lead  to  palliate,  this  defed,  the  perfon  (hould  firft  ufe  glades 
which  do  not  magnify,  and  from  them  pafs  gradually  to  more 
convex  fpedacles,  which  diorten  the  focus. 

PRESBYTER,  in  the  primitive Chridian  church,  an  elder,  one 
of  the  fecond  order  of  ecclefiadics  ; the  other  two  being  bifhops 
and  deacons.  See  the  articles  Bi  shop  and  Deacon.  Prefbyter 
or  elder  is  a word  borrowed  from  the  Greek  tranflation-of  the 
Old  Tedament,  where  it  commonly  (ignifies  ruler  or  governor; 
it  being  a note  of  office  and  dignity,  not  of  age ; and  in  this 
i'enfe  bifhops  are  fometimes  called  prejbyters  in  the  New  Teda- 
ment.  The  prefbyters  might  baptize,  preach,  confecrate,  and 
adminider  the  eucharift  in  the  biffiop’s  abfence,  or  in  his  pre- 
fence if  he  authorifed  and  deputed  them  ; and  the  bifhops  did 
l'carce  any  thing  in  the  government  of  the  church  without  their 
advice,  confent,  and  amicable  concurrence.  The  grand  difpute 
between  the  followers  of  the  Geneva  and  Roman  difcipline,  is 
about  the  famenefs  and  difference  of  prefbyters  and  bifhops  at 
the  time  of  the  apoftles.  See  Episcopacy,  Independents, 
and  the  following  article. 

PRESBYTERIANS,  Protedants  fo  called  from  their  main- 
taining that  the  government  of  the  church  appointed  in  the 
N ew  Tedament  was  by  prefbyteries,  that  is,  by  affociations  of 
miniders  and  ruling  elders,  podeffed  all  of  equal  powers,  with- 
out any  fuperiority  among  them  either  in  office  or  in  order. 

The  Prefbyterians  believe,  that  the  authority  of  their  mini- 
flers  to  preach  the  gofpel,  to  adminider  the  facraments  of  bap- 
tifm  and  the  Lord’s  (upper,  and  to  feed  the  dock  of  Chrid,  is 
derived  from  the  Lloly  Gbod  by  the  impofition  of  the  hands  of 
the  prefbytery  ; and  they  oppofe  the  independent  fcheme  of  the 
common  rights  of  Chridians  by  the  fame  arguments  which  are 
ufed  for  that  purpofe  by  the  Epifcopalians  (fee  Episcopacy). 
They  affirm,  however,  that  there  is  no  order  in  the  church  as 
edabliffied  by  Chrid  and  his  apoftles  fuperior  to  that  of  pref- 
byters ; that  all  miniders,  being  ambafladors  of  Chrid,  are 
equal  by  their  commiffion  ; that  prefbyter  and  bifhop,  though 
different  words,  are  of  the  fame  import;  and  that  prelacy 
was  gradually  edablifhed  upon  the  primitive  practice  of  making 
the  moderator  or  fpeaker  of  t.fe  prefbytery  a permanent  officer. 

Thefe  podtions  they  maintain  againd  the  Epifcopalians  by 
tlie  following  fcriptural  arguments.  They  oblerve,  that  the 
apodles  planted  churches  by  ordaining  biffiops  and  deacons  in 
every  city  ; that  the  miniders  which  in  one  verfe  are  called  bi- 
fiiops  are  in  the  next  perhaps  denominated  prefbyters ; that  we 


nowhere  read  In  the  New  Tedament  of  bifhops,  prefbyters,  and 
deacons,  in  any  one  church  ; and  that  therefore  we  are  under 
the  neceflity  of  concluding  bijhop  and prejbyter  to  be  two  names 
for  the  fame  church  officer.  This  is  apparent  from  Peter’s  ex- 
hortation to  the  riders  or  prejlytcrs  who  were  among  the  Jewiffi 
Chridians.  “ The  elders  (prefbyters)  which  are  among  you  I 
exhort,  who  am  alfo  an  cider,  and  a witnefs  of  the  fufferings  of 
Chrid,  and  alfo  a partaker  of  the  glory  that  diall  be  revealed  : 
Feed  the  flock  of  God  which  is  among  you,  taking  the  overfght 
thereof  (sTfvnicnrouviss,  afting  as  bijhops  thereof),  not  by  con- 
flraint,  but  willingly  ; not  for  filthy  lucre,  but  of  a ready- 
mind  ; neither  as  being  lords  over  God’s  heritage,  but  being- 
enfamples  to  the  flock.”  From  this  paffage  it  is  evident,  that 
the  prefbyters  not  only  fed  the  flock  of  God,  but  alfo  governed 
that  flock  with  epifcopal  powers  ; and  that  the  apoflle  himfelf, 
as  a church  officer,  was  nothing  more  titan  a prefbyter  or  elder. 
The  identity  of  the  office  of  bifliop  and  prefbyter  is  dill  more 
apparent  from  Heb.  xiii.  7.  17.  and  1 Thed’.  v.  12.  ; for  the’ 
biffiops  are  there  reprefenled  as  governing  the  dock,  fpeaking- 
to  them  the  word  of  God,  watching  for  their  fouls,  and  dif- 
charging  various  offices,  which  it  is  impoffible  for  any  man  to 
perform  to  more  than  one  congregation. 

From  the  lad  cited  text  it  is  evident,  that  the  biffiops ; 
{rfprAalauzvo'Js)  of  the  Theffalonian  churches  had  the  padoral 
care  of  no  more  fouls  than  they  could  hold  perfonal  communion 
with  in  God’s  worihip  ; for  they  were  fuch  as  all  the  people 
were  to  know,  ejleem,  and  love,  as  thofe  that  not  only  were 
over  them,  but  alfo  “ clofely  laboured  among  them  and  admo- 
nidied  them.”  But  diocefan  bidiops,  whom  ordinarily  the 
hundredth  part  of  their  flock  never  hear  nor  fee,  cannot  be 
thofe  bifliops  by  whom  that  flock  is  admonifhed,  nor  can  they 
be,  what  Peter  requires  the  bifliops  of  the  Jewiffi  converts  to  be, , 
enfamples  to  the  flack.  It  is  the  opinion  of  Dr.  Hammond,  who  > 
was  a very  learned  divine,  and  a zealot  for  epifcopacy,  that  the 
elders  whom  the  apodle  James  defires  the  Tick  to  call  for,  were 
of  the  highefl  permanent  order  of  eccledadical  officers  ; but  it 
is  felf-evident  that  thofe  elders  cannot  have  been  diocefan  bi- 
ffiops, otherwife  the  lick  mud  have  been  often  without  the 
reach  of  the  remedy  propofed  to  them. 

There  is  nothing  in  feripture  upon  which  the  Epifcopalian  is 
more  ready  to  red  his  caufe  than  the  alleged  epifcopacy  of  Ti- 
mothy and  Titus  ; of  whom  the  former  is  faid  to  have  been 
bidiop  of  Ephefus,  and  the  latter  bifhop  of  Crete;  yet  the  Pref- 
byterhn  thinks  it  as  clear  as  the  noon-day  fun,  that  the  pref- 
byters of  Ephefus  were  fupreme  governors  under  Chrid  of  the 
Epheftan  churches,  at  the  very  time  that  Timothy  is  pretended 
to  have  been  their  proper  diocefan. 

In  Ads  xx.  17,  &e.  we  read,  that  “ from  Miletus  Paul  fent 
to  Ephefus,  and  called  the  elders  (prefbyters)  of  the  church. 
And  when  they  were  come  to  him,  he  faid  unto  them,  Ye 
know,  from  the  firft  day  that  I came  into  Afia,  after  whatf 
manner  I have  been  with  you,  at  all  feafons.  And  now  I 
know  that  ye  all,  among  whom  I have  gone  preaching  the 
kingdom  of  God,  fliall  fee  my  face  no  more.  Wherefore  I take 
you  to  record  this  day,  that  I am  pure  from  the  blood  of  all 
men.  For  I have  not  ffiunned  to  declare  unto  you  all  the 
counfel  ,of  God.  Take  heed  therefore  unto  yourfelves,  and  to 
all  the  flock  over  which  the  Holy  Gholt  hath  made  you  over- 
feers  {eitiTKOtovs  bifhops),  to  feed  the  church  of  God,  which  h& 
hath  purchafed  with  his  own  blood.  For  I know  this,  that 
after  my  departure  fliall  grievous  wolves  enter  in  among  you,, 
not  (paring  the  flock.  Alfo  of  your  ownfelves  fliall  men  arife, 
fpeaking  perverfe  things,  to  draw  away  difciples  after  them. 
Therefore  watch,  and  remember,  that  by  the  fpace  of  three 
years  I ceafed  not  to  warn  every  one  night  and  day  with  tears. 
And  now,  brethren,  I recommend  you  to  God,  and  to  the  word 
of  his  grace,’’  &c. 
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From  this  paflage  it  is  evident  that  there  was  in  the  city  of  are  agreed,  and  which  indeed  cannot  be  controverted  by  any 
Ephefus  a plurality  of  paftors  of  equal  authority,  without  any  reader  of  Paul’s  epiftles.  To  this  the  Pretbyterian  replies  with 
Superior  psftor  nr  bifhop  over  them  ; for  the  apoftle  directs  his  confidence,  that  the  power  which  Timothy  exercifed  in  the 
difcourfe  to  them  all  in  common,  and  gives  them  equal  power  church  of  Ephefus  was  that  of  an  evangelift,  and  not  a fixed 
over  the  whole  flock.  Dr.  Hammond  indeed  imagines,  that  the  prelate.  But,  according  to  Eufebius,  the  work  of  an  evan- 
elders  whom  Paul  called  to  Miletus  were  the  bi/hops  of  Ajia,  gelift  was,  “ to  lay  the  foundations  of  the  faith  in  barbarous 
and  that  he  lent  for  them  to  Ephefus,  becaufe  that  city  was  the  nations,  and  to  conftitute  among  them  paftors  ; after  which  he 


metropolis  of  the  province.  But  were  this  opinion  well  found- 
ed, it  is  not  conceivable  that  the  facred  writer  would  have  called 
them  the  elders  of  the  church  of  Ephefus,  but  the  elders  of  the 
church  in  general,  or  the  elders  of  the  churches  in  Ajia.  Befides, 
it  is  to  be  remembered,  that  the  apoftle  was  in  fuch  hafte  to  be 
at  Jerufalem,  that  the  facred  hiftorian  meafures  his  time  by 
days  ; whereas  it  tmift  have  required  feveral  months  to  call 
together  the  bifhops  or  elders  of  all  the  cities  of  Afia  ; and  he 
might  certainly  have  gone  to  meet  them  at  Kphefus  in  lefs  time 
than  would  be  requifite  for  their  meeting  in  that  city  and  pro- 
ceeding thence  to  him  at  Miletus.  They  muft  therefore  have 
been  either  the  joint  paftors  of  one  congregation,  or  the  paftors 
of  different  congregations  in  one  city  : and  as  it  was  thus  in 
Ephefus,  fo  was  it  in  Philippi  ; for  we  find  the  apoftle  addrelT- 
ing  his  epiftle  “ to  all  the  faints  in  Chrift  Jefus  which  are  at 
Philippi,  with  the  bifhops  and  deacons.”  From  the  paflage 
before  us  it  is  likewife  plain,  that  the  pretbyters  of  Ephefus  had 
not  only  the  name  but  the  whole  power  of  biftiops  given  to  them 
by  the  Holy  Ghoft  ; for  they  are  enjoined  to  do  the  whole  work 
of  bifhops — zuoip,ctiveiv  Try  exx.Xycria.v  tou  $sov — ^which  fignifies, 
to  rule  as  well  as  feed  the  church  of  God.  Whence  we  fee,  that 
the  apoftle  makes  the  power  of  governing  infeparable  from  that 
of  preaching  and  watching ; and  that,  according  to  him,  all 
who  are  preachers  of  God’s  word,  and  watchmen  of  fouls,  are 
necefl'ary  rulers  or  governors  of  the  church,  without  being  ac- 
countable for  their  management  to  any  prelate,  but  only  to 
their  Lord  Chrift  from  whom  their  power  is  derived. 

It  appears,  therefore,  that  the  apoftle  Paul  left  in  the  church 
of  Ephefus,  which  he  had  planted,  no  other  fuccelfors  to  him- 
felf  than  prcjbytcr-bijhops  or  Prefbyterian  minifters,  and  that 
he  did  not  devolve  his  power  upon  any  prelate.  Timothy, 
whom  the  Epifcopalians  allege  to  have  been  the  firft  bifhop  of 
Ephefus,  was  prefent  when  this  fettlement  was  made;  and  it  is 
furely  not  to  be  fuppofed,  that,  had  he  been  their  bifhop,  the 
apoftle  would  have  devolved  the  whole  epifcopal  power  upon 
the  prefbyters  before  his  face.  If  ever  there  was  a feafon  fitter 
than  another  for  pointing  out  the  duty  of  this  fuppofed  bifhop 
to  his  diocefe,  and  his  prefbyters’  duty  to  him,  it  was  furely 
when  Paul  was  taking  his  final  leave  of  them,  and  difeourfing 
fo  pathetically  concerning  the  duty  of  overfeers,  the  coming  of 
ravenous  wolves,  and  the  confequcnt  hazard  of  the  flock.  In 
this  farewell  difcourfe  he  tells  them,  that  “ he  had  not  fhunned 
to  declare  unto  them  all  the  counfel  of  God.”  But  with  what 
truth  could  this  have  been  faid,  if  obedience  to  a diocefan  bi- 
Ihop  had  been  any  part  of  their  duty  either  at  the  time  of  the 
apoftle’s  fpeaking  or  at  any  future  period  ? He  forefaw  that  ra- 
venous wolves  would  enter  in  among  them,  and  that  even  fome 
of  themfelves  fhould  arile  fpeaking  perverfe  things;  and  if,  as 
the  Epifcopalians  allege,  diocefan  epifcopacy  was  the  remedy 
provided  for  thofe  evils,  is  it  not  ftrange,  palfing  ftrange,  that 
the  infpired  preacher  did  not  forefee  that  Timothy,  who  was 
Handing  befide  him,  was  deftined  to  fill  that  important  office  ; 
or,  if  he  did  forefee  it,  that  he  omitted  to  recommend  him  to 
his  future  charge,  and  to  give  him  proper  inflrudlions  for  the 
difeharge  of  his  duty  ? 

But  if  Timothy  was  not  bifhop  of  Ephefus,  what,  it  maybe 
afked,  was  his  office  in  that  city?  for  that  he  refided  there  for 
fome  time,  and  was  by  the  apoftle  invefted  with  authority  to 
ordain  and  rebuke  prefbyters,  are  fads  about  which  all  parties 


parted  on  to  other  countries.’’  Accordingly  we  find,  that  Ti- 
mothy was  refident  for  a time  at  Philippi  and  Corinth  as  well 
as  at  Ephefus,  and  that  he  had  as  much  authority  over  thofe- 
churches  as  over  that  of  which  he  is  faid  to  have  been  the  fixed 
bifhop.  “Now,  if  Timotbeus  come,  fee  that  he  may  be  with- 
you  without  fear,  for  he  worketh  the  work  of  the  Lord,  as  I 
alfo  do.  Let  no  man  therefore  defpife  him.”  This  text  might 
lead  us  to  fuppofe,  that  Timothy  was  bifhop  of  Corinth  as  well 
as  of  Ephefus  ; for  it  is  ftronger  than  that  upon  which  his  epi- 
fcopacy  of  the  latter  church  is  chiefly  built.  The  apoftle  fays, 
“ I befought  thee  to  abide  ftill  at  Ephefus,  when  I went  into 
Macedonia,  that  thou  mighteft  charge  fome  that  they  teach 
no  other  dodrine.”  But  had  Timothy  been  the  fixed  bifhop  of 
that  city,  there  would  furely  have  been  no  neceffity  for  befeech - 
ing  him  to  abide  with  his  flock.  It  is  to  be  obferved,  too,  that 
the  firft  epiftle  to  Timothy,  which  alone  was  written  to  him 
during  his  refidence  at  Ephefus,  was  of  a date  prior  to  Paul’s 
meeting  with  the  elders  of  that  church  at  Miletus ; for  in  the 
epiftle  he  hopes  to  come  to  him  fhortly,  whereas  he  tells  the. 
elders  at  Miletus  that  they  fhould  fee  his  face  no  more.  This- 
being  the  cafe,  it  is  evident  that  Timothy  was  left  by  the  apoftle 
at  Ephefus  only  to  fupply  his  place  during  his  temporary  ab- 
fence  at  Macedonia,  and  that  he  could  not  poffibly  have  been 
conftituted  fixed  bifhop  of  that  church,  fmee  the  epifcopal 
powers  were  afterwards  committed  to  the  prefbyters  by  th& 
Holy  Ghoft  in  his  prefence. 

The  identity  of  the  office  of  bifhop  and  prefbyter  being  thus 
clearly  eftablifhed,  it  follows,  that  the  prefbyterate  is  the  high- 
eft  permanent  office  in  the  church,  and  that  every  faithful  paf- 
tor  of  a flock  is  fucceflor  to  the  apoftles  in  every  thing  in  which 
they  were  to  have  any  fucceflors.  In  the  apoftolic  office  there 
were  indeed  fome  things  peculiar  and  extraordinary  \ fush  as,, 
their  immediate  call  by  Chrift,  their  infallibility,  their  being 
witneflfes  of  our  Lord’s  refurreftion,  and  their  unlimited  juril- 
di£tion  over  the  whole  world.  Thefe  powers  and  privileges 
could  not  be  conveyed  by  impofition  of  hands  to  any  lucceffors, 
whether  called  prefbyters  or  biftiops  ; but  as  rulers  or  office- 
bearers in  particular  churches,  we  have  the  confeflion  of  “ the 
very  chiefeft  apoftles,”  Peter  and  John,  that  they  were  nothing 
more  than  prefbyters  or  parifh  minifters.  This  being  the 
cafe,  the  difpute,  which  in  the  early  part  of  the  palling  cen- 
tury was  fo  warmly  agitated  concerning  the  validity  of  Prefby- 
terian ordination,  may  be  foon  decided  ; for,  if  the  ceremony 
of  ordination  be  at  all  eflential,  it  is  obvious  that  fuch  a cere- 
mony performed  by  pretbyters  muft  be  valid,  as  there  is  no 
higher  order  of  ecclefiaftics  in  the  church  by  whom  it  can  be 
performed.  Accordingly  we  find,  that  Timothy  himfelf,  though 
laid  to  be  a bifhop,  was  ordained  by  the  laying  on  of  the  hands 
of  a prefbytery.  At  that  ordination  indeed  St.  Paul  prelided, 
but  he  could  prefide  only  as  primus  in  paribus ; for  we  have 
feen  that,  as  permanent  officers  in  the  church  of  Chrift,  the 
apoflles  themfelves  were  no  more  than  prefbyters.  If  the 
apoftles’  hands  were  impofed  for  any  other  purpofe,  it  mull 
have  been  to  communicate  thofe  charijmata.  or  miraculous 
gifts  of  the  Holy  Spirit,  which  were  then  fo  frequent ; but 
which  no  modern  prefbyter  or  bifhop  will  pretend  to  give, 
unlefs  his  underftanding  be  clouded  by  the  grofleft  ignorance, 
or  perverted  by  the  molt  frantic  enthufiafm. 

But  if  the  office  of  bifhop  and  prefbyter  was  originally  tb*. 
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fame,  how,  it  will  be  afked,  came  diocefan  epifcopacy  to  pre- 
vail lo  universally  as  it  is  contefifed  to  have  done  before  the  con- 
verlion  of  Conllantine  and  the  civil  eftablilhmcnt  of  Chrifti- 
anity  in  the  Roman  empire  ? To  give  a fatisfadlory  anfwer  to 
this  queftion  is  certainly  the  mod  arduous  tafk  which  the  advo- 
cate for  prefbytery  has  to  perform  ; but  it  is  a tafk  not  infur- 
moun  table. 

From  many  paflfages  in  the  New  Tcllament,  it  is  evident, 
that  when  the  apoftles  planted  churches  in  different  cities,  they 
generally  fettled  more  than  one  pallor  in  the  fame  church,  to  feed 
and  govern  it  with  joint  authority.  The  propriety  of  this  con- 
ftitution  is  obvious.  In  thofe  days,  when  the  difciples  of  Chrift 
were  perfecuted  for  their  religion,  and  often  obliged  to  meet  in 
the  “ night  for  fear  of  the  Jews,”  they  could  not  with  any  de- 
gree of  prudence  affemble  in  large  numbers;  and  therefore, 
had  there  been  no  more  than  one  pallor  in  a city,  the  Chriftian 
converts,  though,  when  afl'emblea,  they  might  have  amounted 
but, to  a fmall  congregation,  could  not  all  have  enjoyed  the  be- 
nefit of  public  worfhip  on  the  fame  day  ; at  lealt  it  is  obvious 
that  they  could  not  pollibly  have  affembled  for  this  purpofe  fo 
often  as  their  want  of  inftruftion,  and  the  duty  of  “ breaking 
of  bread  and  of  prayer,”  required  them  to  meet.  It  was  there- 
fore with  great  wifdom  that  the  apoftles  ordained  feveral  pref- 
byters  in  the  fame  church  ; but  as  thefe  prefbyters  would  have 
occafton  to  meet  frequently,  and  to  deliberate  on  the  ftate  of 
the  flock  which  it  was  their  duty  to  feed,  and  over  which  they 
had  all  equal  authority,  they  would  be  under  the  necellity  of 
elebling  one  of  their  own  number  to  be  prefident  or  moderator 
of  the  prefbytery,  that  order  might  be  preferved,  and  all  things 
done  with  decency.  At  firft  there  is  reafon  to  believe  that  thofe 
prefidents  held  their  office  no  longer  than  while  the  prefbyteries 
lat  in  which  they  were  elected.  Among  the  apoftles  themfelves 
there  was  no  fixed  prefident.  Peter  indeed  appears  to  have 
been  moll  frequently  admitted  to  that  honour  ; but  there  is  one 
very  memorable  occafion  on  record,  when  James,  the  Lord’s  bro- 
ther, prefided  in  an  affembly  of  apoftles,  elders,  and  brethren, 
held  at  Jerufalem,  to  determine  the  queftion  concerning  the  ne- 
ceflity  of  circumcifing  the  Gentiles,  and  commanding  them  to 
keep  the  law  of  Mofes. 

Upon  this  model  were  the  primitive  prefbyteries  formed. 
They  confifted  of  feveral  prefbyters  poffeflied  of  equal  powers, 
who  at  their  meetings  appointed  one  of  their  own  number  to 
difeharge  the  office  of  moderator  or  temporary  prefident  ; but 
to  this  prefident  they  gave  no  prelatical  powers  or  negative 
voice  over  the  deliberations  of  his  brethren  ; for,  as  Jerome  in- 
forms us,  the  church  was  then  governdd  communi  prefbyterorum 
concilio,  “ by  a common  council  of  prefbyters.”  It  appears, 
however,  that  when  an  apoftle,  an  apoftolical  man,  or  an  evan- 
gelill,  fixed  his  refidence  in  any  city,  and  took  upon  himfelf 
the  paftoral  care  of  part  of  the  flock,  his  co-prefbytera,  from 
refpeft  to  his  Angular  gifts,  made  him  their  conftant  and  fixed 
moderator.  Hence  Timothy,  during  his  abode  at  Ephefus,  was 
moderator  of  the  prefbytery;  and  hence  too  Mark  the  evange- 
lift,  who  refided  many  years  in  Alexandria,  has  been  called  the 
firft  bifhop  of  that  church,  though  he  appears  to  have  been 
nothing  more  than  permanent  moderator.  We  advance  this 
upon  the  authority  of  Jerome,  one  of  the  mofl  learned  fathers 
of  the  Chriftian  church,  who  informs  us,  that  upon  the  death 
of  the  evangelift,  the  prefbyters  of  Alexandria,  for  more  than 
200  years,  chofe  their  bifhops  from  their  own  number,  and 
placed  them  in  the  epifcopal  chair  without  dreaming  that  they 
ought  to  be  raifed  to  a higher  order  by  a new  confecration  : — 
Prejbyteri  unuvi  ex  fe  el c Hum  in  excelfiori  gra'du  lol/ocatum,  epi- 
fcopum  nominabant.  As  this  practice  of  making  the  moderator 
of  the  prefbytery  of  Alexandria  a permanent  officer,  was  thought 
a good  expedient  toguard  the  infant  churches  againfl  fchifms  and 

9 


divitions,  thofe  churches  gradually  adopted  it,  For,  as  Jerome 
tells  us.  P oft  qua  m unufquijque  eos  quos  baptiz  i<verat,fuos  put.  aba* 
([fe,  non  Cbrifti,  in  toio  orbe  decretum  ejl,  ut  unus  de  preflytcris 
eleffus,  fuperponeretur  ex  ter  is,  ad  quern  ornnis  ecclefice  cura  perti - 
neret,  et  fchifrnatum  femina  taller etilur. 

The  advantages  which,  in  difplaying  his  talents  and  authority, 
the  perpetual  prefident  or  fpeaker  of  any  affembly  has  over  hi3 
colleagues  in  office,  are  fo  obvious,  that,  when  the  practice  of 
electing  their  moderators  for  life  became  univerfal  among  the 
prefbyteries  of  the  primitive  church,  it  is  eafy  to  conceive  how 
ambitious  men  might  fo  magnify  the  difficulties  and  importance 
of  their  ftation,  as  to  introduce  the  cuftom  of  filling  it  by  a new 
confecration  of  the  bifhop  eleCt.  Rut  when  this  was  done, 
diocefan  epifcopacy,  with  all  its  powers  and  prerogatives,  would 
follow  as  a thing  of  courfe,  until  “ by  little  and  little  (as  Jerome 
expreffes  himfelf)  the  whole  paftoral  care  of  the  flock  was  de- 
volved upon  one  man.” 

Our  limits  will  not  permit  us  to  trace  more  minutely  the  rife 
and  progrefs  of  this  ecclefiaftical  ufurpation,  as  the  Prefby- 
terian  calls  it ; but  the  reader  who  withes  for  fuller  information, 
after  ftudying  the  remains  of  the  four  firft  centuries  of  the 
Chriftian  church,  may  confult  An  Inquiry  into  the  Conjlitution, 
Difcipline , and  IVorJbip,  of  the  Primitive  Church,  faid  to  have 
been  written  by  Sir  Peter  King,  afterwards  lord  chancellor  of 
England.  As  an  impartial  lover  of  truth,  he  will  do  well  to 
confult  alfo  a book  entitled  An  original  Draught  of  tbe  Primi- 
tive Church,  which  was  publifhed  as  an  anfwer  to  the  Inquiry  ; 
and  he  may  read  with  much  advantage  to  himfelf  A Letter  from 
a parochial  bjbop  to  a prelatical  gentleman,  with  An  Apology 
for  tbe  church  of  Scotland,  both  written  by  Mr.  Willifon,  fome 
time  minifter  in  Dundee,  and  both  evincing  confiderable  learn- 
ing arid  great  ingenuity  in  their  pious  author. 

As  one  of  the  churches  at  prefent  formed  upon  this  model,  we 
will  notice  the  church  of  Scotland.  Her  mode  of  worlhip  is 
Ample  and  folemn  ; her  eftabliffied  faith  agreeable  to  the  con- 
feffions  of  moft  other  Proteftant  churches  ; her  judicatories  are 
calculated  to  maintain  the  rights  of  the  people  ; and  her  pallors 
are  men  of  liberal  minds.  We  cannot  therefore  more  properly 
conclude  this  article  than  with  a ftiort  view  of  her  conftitution. 

No  one  is  ignorant,  that  from  the  firft  dawn  of  reformation 
in  Scotland,  till  the  era  of  the  revolution,  there  was  a perpetual 
ftruggle  between  the  court  and  the  people  for  the  eftablifliment 
of  an  epifcopal  or  a prefbyterian  form  of  church  government. 
The  former  model  of  ecclefiaftical  polity  was  patronifed  by  the 
houfe  of  Stuart  on  account  of  the  fupport  which  it  gave  to  the 
prerogatives  of  the  crown  ; the  latter  was  the  favourite  of  the 
majority  of  the  people,  perhaps  not  fo  much  on  account  of  its 
fuperior  claim  to  apoftolical  inftitution,  as  becaufe  the  laity  are 
mixed  with  the  clergy  in  church  judicatories,  and  the  two  orders, 
which  under  epifcopacy  are  kept  fo  diftinft,  incorporated,  as  it 
were,  into  one  body.  In  theScottiffi  church,  every  regulation  of 
public  worlhip,  every  a6l  of  difcipline,  and  every  ecclefiaftical 
cenfure,  which  in  other  churches  flows  from  the  authority  of  a 
diocefan  bifhop,  or  from  a convocation  of  the  clergy,  is  the  joint 
work  of  a certain  number  of  clergymen  and  laymen  a£ling  to- 
gether with  equal  authority,  and  deciding  every  queftion  by  a 
plurality  of  voices.  The  laymen  who  thus  form  an  eiTential  part  of 
the  ecclefiaftical  courts  of  Scotland,  are  called  ruling  elders ; and 
hold  the  lame  office,  as  well  as  the  fame  name,  with  thole  brethren 
who  joined  with  the  apoftles  and  elders  at  Jerufalem  in  determin- 
ing the  important  queftion  concerning  the  necellity  of  impofing 
upon  the  Gentile  converts  the  ritual  obfervances  of  the  law  of 
Mofes.  Thefe  lay-elders  Paul  enjoinedTimothy  to  account  worthy 
of  double  honour,  if  they  fliould  rule  well,  and  difeharge  the  duties 
for  which  they  were  feparated  from  tbe  multitude  of  their  bre- 
thren. In  the  church  of  Scotland  every  parilh  has  two  or  three 
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•f  thofe  lay  elders,  who  are  grave  and  ferious  perfons  chofen  niltcrs,  when  it-contains  To  many,  it  fends  five,  with  two  ruling 
from  among  the  heads  of  families,  of  known  orthodoxy  and  elders.  Every  roval  borough  fends  one  ruling  elder,  and  Edin- 
Ready  adherence  to  the  wordtip,  difcipline,  and  government  of  burgh  two  ; whole  election  mull  be  attefied  by  the  kirk  feffions 
the  church.  Being  folemnly  engaged  to  ure  their  utmofi  endea-  of  their  refpe6tive  boroughs.  Every  univerfity  fends  one  com- 
vours  for  the  fuppreffion  of  vice  and  the  cherilhing  of  piety  and  milfioner  from  its  own  body.  The  commilfioners  are  chofen 
virtue,  and  to  exercife  difcipline  faithfully  and  diligently,  the  annually  fix  weeks  before  the  meeting  of  the  affembly  ; and  the 
rniniller,  in  the  prefence  of  the  congregation,  lets  them  apart  to  ruling  elders  are  often  men  of  the  fird  eminence  in  the  kingdom 
their  office  by  folemn  prayer;  and  concludes  the  ceremony,  for  rank  and  talents.  In  this  affembly,  which  meets  once  a 


which  is  fometimes  called  ordination,  with  exhorting  both  elders 
and  people  to  their  refpeftivc  duties. 

The  kirk-feffion,  which  is  the  lowed  ecclefiadical  judicatory, 
cor.fills  of  the  minifler  and  thole  elders  of  the  congregation. 
"The  minider  is  ex  officio  moderator,  but  has  no  negative  voice 
over  the  decifion  of  the  felfion  ; nor  indeed  has  he  a right  to 
vote  at  all,  unlefs  when  the  voices  of  the  elders  are  equal  and 
oppofite.  He  may  indeed  enter  his  proted  againd  their  fentenee, 
if  he  think  it  improper,  and  appeal  to  the  ju-dgment  of  thepref- 
bytery  ; but  this  privilege  belongs  equally'  to  every  elder,  as  well 
as  to  every  perlon  who  may  believe  bimfelf  aggrieved  by  the  pro- 
ceedings of  the  felfion.  The  deacons,  whole  proper  odice  it  is 
to  take  care  of  the  poor,  may  be  prefent  in  every  felfion,  and 
offer  their  connfel  on  all  quedions  that  come  before  it ; but,  ex- 
cept in  what  relates  to  the  didribution  of  alms,  they  have  no 
decilive  vote  with  the  minider  and  elders. 

The  next  judicatory  is  the  prefbytery , which  confids  of  all  the 
p'adors  within  a certain  didriiff  and  one  ruling  elder  from  each 
paridi  commiifioned  by  his  brethren  to  reprefent,  in  conjunction 
with  the  minider,  the  felfion  of  that  parilh.  The  prefbytery 
treats  of  fuch  matters  as  concern  the  particular  churches  within 
its  limits  ; as  the  examination,  admilfion,  ordination,  and  cen- 
furing  of  miniders  ; the  licenfing  of  probationers,  rebuking  of 
grofs  or  contumacious  fmners,  the  directing  of  the  (entence  of 
excommunication,  the  deciding  upon  references  and  appeals 
from  kirk-feffions,  refolving  cafes  of  confcience,  explaining  dif- 
ficulties in  doCtrine  or  difcipline  ; and  cenluring,  according  to 
the  word  of  G id,  any  herefy  or  erroneous  dodrine  which  hath 
been  either  publicly  or  privately  maintained  within  the  bounds 
of  its  jurifdiftion.  One  part  of  the  conditution  of  the  church 
of  Scotland  gives  an  equal  vote,  in  quedions  of  herefy,  to  an 
illiterate  mechanic  and  his  enlightened  pallor.  This  has  been 
the  fource  of  trouble  to  many  a clergyman  ; who,  from  the  laud- 
able defire  of  explaining  the  feriptures  arid  declaring  to  his  dock 
all  the  counfel  of  God,  has  employed  a variety  of  exprelfions  of 
the  fame  import,  to  illudrate  thole  articles  of  faith  which  may 
‘be  obfeurely  expreded  in  the  edabhlhed  dandards.  The  fail 
however  is,  that,  in  prelbyteries,  the  only  prerogatives  which 
the  padors  have  over  the  ruling  elders,  are  the  power  of  ordina- 
tion by  impofition  of  hands,  and  the  privilege  of  having  the  mo- 
derator .cholen  from  their  body. 

From  the  judgment  of  the  prefbytery  there  lies  an  appeal  to 
the  provincial  fynod,  which  ordinarily  meets  twice  in  the  year, 
and  exercifes  over  the  prelbyteries  within  the  province  a juril- 
di&ion  fimilarto  that  which  is  veded  in  each  prelbytety  over  the 
fevcral  kirk-feffions  within  i r>  bounds.  Of  thefe  Synods  there 
are  in  the  church  of  Scotland  fifteen,  which  arc  computed  of 
'the  members  of  the  levcral  predjyteries  within  the  refpe6live 
provinces  which  give  names  to  the  fynods. 

The  highed  authority  in  the  church  of  Scotland  is  the  general 
aftembly,  which  confids  of  a certain  number  of  miniders  ai  d 
ruling  elders  delegated  from  each  prefbytery,  and  of  rommif- 
tioners  from  the  univerfities  and  royal  boroughs.  A prclbytery 
In  which  there  are  fewerthan  twelve  parifhes,  lends  to  tire  gene- 
ral affembly  two  miniders  and  one  ruling  elder:  if  it  contain 
between  12  and  18  miniders,  it  lends  three  of  thefe,  and  one 
ruling  elder:  if  it  contain  between  18  and  24  miniders,  it 
tends  four  miniders  and  two  ruling  elders  : anti  ot  24.  mi- 
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year,  the  king  prefides  by  his  commilfioner,  who  is  always  a 
nobleman  ; but  he  has  no  voice  in  their  deliberations.  The  order 
of  their  proceedings  is  regular,  though  fometimes  the  number  of 
members  creates  a confufion,  which  the  moderator,  who  is 
chofen  from  among  the  miniders,  to  be  as  it  were  the  fpeaker 
of  the  houle,  has  not  fufficient  authority  to  prevent.  Appeals 
are  br  >ught  from  all  the  other  ecclefiadical  courts  in  Scotland  to 
the  general  alfembly  ; and  in  quedions  purely  religious  no  ap- 
peal Iie3  from  its  determinations. — In  the  fubordination  of  thefe 
adcmblies,  parochial,  prefbyterial,  provincial,  and  na'ional,  the 
lefs  unto  the  greater,  confitt  the  external  order,  drength,  and. 
lledfallnefs  of  the  church  of  Scotland. 

PRESCIENCE,  in  theology,  previfion,  or  foreknowledge; 
that  knowledge  which  God  has  of  things  to  come. — The  doc  J 
trine  of  prededination  is  founded  on  the  prefcience  of  God,  and 
on  the  fuppofition  of  all  futurity's  being  prefent  to  him.  See 
Predestination. 

PRESCRIPTION,  in  medicine,  is  the  affigning  a proper 
and  adequate  remedy  to  the  dileafe  from  an  examination  of  its 
fymptoms,  and  an  acquaintance  with  the  virtues  and  effebls  of 
the  materia  medica. 

Prescription,  in  law,  is  a title  acquired  by  ufe  and  time, 
and  allowed  by  law;  as  when  a man  claims  any  thing,  becaufe 
he,  his  ancedors,  or  they  whole  ertate  he  hath,  have  had  or  ufed 
it  all  the  time  whereof  no  memory  is  to  the  contrary  : or  it  is 
where  for  continuance  of  time,  ivtra  m.  moriam  bominis,  a par- 
ticular perfon  hath  a particular  right  againd  another. 

There  is  adiderence  between  prelcriptton,  cullom,  and  ufage. 
Prefcription  hath  refped  to  a certain  perfon,  who  ly  int  ndment 
may  have  continuance  for  ever  ; as  for  indance,  he  and  all  they 
whofe  cfla'e  be  batb  in  fuch  a thing,  this  is  a prefcriptton  : but, 
Cu/iom  is  local,  and  always  applied  to  a certain  place  ; as,  time 
out  of  mind  there  has  beenfucb  a cujlom  in  fuch  a place,  &c.  And 
p • efeription  belongeih  to  one  or  a few  only  ; but  cujlom  is  com- 
mon to  all.  Ufape  differs  from  both,  tor  it  may  be  either  to 
pe  fons  or  places  ; as  to  inhabitants  of  a town  t have  a way,  &c. 

A cudom  and  prefcription  are  in  the  right ; ulage  is  in  the 
pofftffion  ; and  a prefcription  that  is  good  for  the  matter  and 
fubdance,  may  be  bad  by  the  manner  of  letting  it  forth:  but 
where  that  which  is  claimed  as  a cujlom,  in  or  for  many,  will 
be  good,  that  regularly  will  be  to  when  claimed  by  pi  efeription  for 
one.  Prefcription  is  to  be  time  < ait  of  mind  ; though  it  is  not  the 
length  of  time  that  begets  the  right  ol  prefcription,  nothing 
being  done  by  time,  although  every  thing  is  done  in  time  ; but 
it  is  a prefumption  in  la  w,  that  a thing  cannot  emtiaue  fo  long 
quiet,  if'  it  was  againft  right  or  injurious  to  ano.ber. 

Prescription,  in  theology,  was  a kind  of  argument  pleaded 
by  Pertullian  and  others  in  the  3d  century  againd  erroneous 
doctors.  This  mode  of  arguing  has  been  detpifed  by  lbnie,  both 
becaule  it  has  been  ufed  by  Papitts,  and  becaufe  they  think  that 
truth  has  no  need  of  fuch  a fupport.  Rut  furely  in  dilputed 
points,  if  it  can  be  diown  that  any  particular  dodrme  of  Chrilti- 
anity  was  held  in  the  earlied  ages,  even  approaching  the  apo 
dolic.it  mud  have  very  conliderable  weight ; and  indeed  that 
it  has  fo,  appears  from  the  univerlai  appeals  of  all  parties  to 
thole  early  tunes  in  lupport  of  their  particular  opinions.  Be- 
fides,  the  thing  is  in  ttlelf  natural;  for,  if  a man  find  a variety 
of  opinions  in  the  world  upon  important  paliages  in  Jcripture, 
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where  (hall  he  be  fo  apt  to  get  the  true  fenfe  as  from  cotempo- 
rary writers,  or  others  who  lived  very  near  the  apoftolic  age  ? 
And  if  iuch  a man  (hall  find  any  doftrine  or  interpretation  to 
have  been  univerfally  believed  in  the  firft  ages,  or,  as  Vinccntius 
Lirinenfis  words  it ,/emper,  ublque , et  ab  omnibus,  he  will  unquef- 
tionably  be  difpofed  to  think  fuch  early  and  univerfal  confent, 
or  fuch  prefcription,  of  great  weight  in  determining  his  opinion. 

PRESENCE,  a term  of  relation,  ufed  in  oppofition  to  ab- 
fence,  and  fignifying  theexiftence  of  a perfon  in  a certain  place. 

Present  Tcnfe , in  grammar,  the  firft  tenfe  of  a verb,  ex- 
pretTing  the  prefent  time,  or  that  fomething  is  now  performing  ; 
as fcribo,  I write,  or  am  writing.  See  Grammar. 

PRESENTA  ITON,  in  ecclefiaftical  law.  See  Patronage. 

Presentation  of  the  Virgin,  is  a feaft  of  the  Romifti  church, 
eelebrated  on  the  21ft  of  November,  in  memory  of  the  Holy 
Virgin’s  being  prefented  by  her  parents  in  the  temple,  to  be 
there  educated.  Emanuel  Comnenus,  who  began  to  reign  in 
1143,  makes  mention  of  this  feaft  in  his  Conftitution.  Some 
imagine  it  to  have  been  ellablilhed  among  the  Greeks  in  the 
nth  century  ; and  think  they  fee  evident  proofs  of  it  in  fome 
homilies  of  George  of  Nicorriedia,  who  lived  in  the  time  of  Pho- 
tius.  Its  inftitution  in  the  Weft  is  afcribed  to  Gregory  XI.  in 
1372.  Some  think  it  was  inftituted  in  memory  of  the  cere- 
mony praftifed  among  the  Jews  for  their  new-born  females  ; 
correfponding  to  the  circumcifion  on  the  eighth  day  for  males. 

Presentation  of  our  Lady  alfo  gives  the  title  to  three  or- 
ders of  nuns.  The  firft  was  proje&ed  in  1618,  by  a maid  named 
Joan  of  Cambray.  The  habit  of  the  nuns,  according  to  the 
vifion  lhe  pretended  to  have,  was  to  be  a gray  gown  of  natural 
wool,  &c.;  but  this  pirojed  was  never  accomphlhed.  The 
fecond  was  eftablifhed  in  France,  about  the  year  1627,  by  Ni- 
cholas Sanguin,  biffiop  of  Senlis  ; it  was  approved  by  Urban 
VIII.  This  order  never  made  any  great  progrefs.  The  third 
was  eftabliftied  in  1664,  when  Frederic  Borromeo,  being  apo- 
ftolical  vifitor  in  the  Valteline,  was  entreated  by  fome  devout 
maids  at  Morbegno  to  allow  them  to  live  in  community  in  a 
retired  place  ; which  he  granted,  and  ereded  them  into  a con- 
gregation, under  the  title  of  Congregation  of  our  Lady.  They 
live  under  the  rule  of  St.  Auguftine. 

PRESENTMENT,  in  law.  See  Prosecution.  A pre- 
fentment,  generally  taken,  is  a very  comprehenfive  term  ; in- 
cluding not  only  prefentments  properly  fo  called,  but  alio  inqui- 
fitions  of  office,  and  indidmencs  by  a grand  jury.  A prelent- 
ment,  properly  fpeaking,  is  the  notice  taken  by  a grand  jury  of 
any  offence  from  their  own  knowledge  or  obl'ervation,  without 
any  bill  of  indidtnent  laid  before  them  at  the  fuit  of  the  king  : 
As  the  prelentment  of  a nuifance,  a libel,  and  the  like;  upon 
which  the  officer  of  the  court  mull  afterwards  frame  an  in- 
dictment, before  the  party  prefented  can  be  put  to  anlwer  it. 
An  inquifition  of  office  is  the  ad  of  a jury,  lummOned  by  the 
proper  officer  to  inquire  of  matters  relating  to  the  crown,  upon 
evidence  laid  before  them.  Some  of  theie  are  in  themfelves 
convictions,  and  cannot  afterwards  be  traverled  or  denied  ; and 
therefore  the  inqueft,  or  jury,  ought  to  hear  all  ihat  can  be 
alhged  on  both  fides.  Cf  this  nature  are  all  inquilitions  of 
felo  defer,  of  flight  in  perlons  acculed  of  felony  ; of  cleodands, 
and  the  like;  and  j>refentmcrits  of  petty  offences  in  the  Iheritl's 
tourn  or  court  leet,  whereupon  the  prefiding  officer  may  let  a 
fine.  Other  inquifitiuns  may  be  afterwards  traverled  and  ex- 
a nined  ; as  particularly  the  coroner's  inquifition  of  the  death 
of  a man,  when  it  finds  any  one  guilty  of  homicide  ; for  in  luch 
c lies  the  otiender  lb  prelented  mult  be  arraigned  upon  this  in- 
q lilition,  and  may  dilpute  the  truth  oi  it  ; which  brings  it  to  a 
‘k  nd  o!  indidment,  the  molt  ulual  and  elieCtual  means  ol  pro- 
lecution.  See  Indictment. 

pRe-SlDENT,  Ekaeses,  is- an  officer  created  or  eleded  to 


prefide  over  a company  or  affembly  ; fo  called  in  contradiftino 
tion  to  the  other  members,  who  are  termed  ref  dents. 

Lord  President  of  the  Comi.il,  is  a great  officer  of  the  crown, 
who  has  precedence  next  alter  the  lord  chancellor  and  lord 
treafurer ; as  ancient  as  the  time  ot  king  john,  when  he  was 
ltiled  confiliarius  capitalis. — His  office  is  to  aitend  on  the  king, 
to  propofe  bufinels  at  the  council-table,  and  to  report  to  tfte 
king  the  feveral  tranfaCtions  there.  See  \?v.\xy- Council. 

PRESIDIAL,  was  a tribunal,  or  bench  ot  judges,  eftabliftied 
(before  the  Revolution)  in  the  feveral  conti  lerable  cities  of 
France,  to  judge  ultimately,  or  in  the  lalt  relurt,  ol  the  feveral 
caufes  brought  before  them  by  way  of  appeal  troni  the  lubalicrn 
judges.  The  prefidials  made  one  company  with  the  officers  of 
the  bailliages  and  fenefehauffiees,  where  they  were  eftabliftied. 

PRESS  (Prelum),  in  the  mechanic  arts,  a machine  made  of 
iron  or  wood,  ferving  to  Iqueeze  br  comprefs  any  body  very  dole. 
The  ordinary  preffies  confift  of  fix  members,  or  pieces;  viz. 
two  flat  fmooth  planks;  between  which  the  things  to  be. 
preffied  are  laid  ; two  ferews,  or  worms,  faftened  to  the  lower 
plank,  and  paffing  through  two  holes  in  the  upper;  and  two  • 
nuts,  in  form  of  an  S,  ferving  to  drive  the  upper  plank,  which  1 
is  moveable,  agair.ft  the  lower,  which  is  liable,  and  without, 
motion. 

Presses  ufed  for  exprejfnig  of  Liquors,  are  of  various  kinds 
fome,  in  molt  rel'peCts,  the  fame  with  the  common  preffies,  ex- 
cepting that  the  under  plank  is  perforated  with  a great  number 
of  holes,  to  let  the  juice  cxprelfed  run  through  into  a tub,  or  re-- 
ceiver,  underneath. 

A very  ufeful  machine  for  a prefs,  in  the  procefs  of  cyder- 
making, has  been  lately  conltrudted  by  Mr.  Anftice,  who,  wifht 
his  well  known  zeal  for  the  improvement  of  mechanics,  permits, 
us  to  lay  before  our  readers  the  following  defeription  of  it. , 
See  pi.  20. 

AA,  No.  1.  two  pieces  of  timber,  21  feet  long,  12  by  6 inches, 
laid  fide  by  fide  at  the  diftance  of  12  inches,  and  fecured  in  that 
fituation  by  blocks  placed  between  and  bolts  palling  through 
them  ; this  frame  forms  the  bed  of  the  machine.  BB,  two  up-- 
rights,  12  feet  long,  6 by  8 inches,  morticed  upon  them,  and 
fecured  in  their  pofition  by  pins  and  iron  lquares.  CC,  twoo 
uprights,  five  feet  long,  fix  by  10  inches,  morticed  near  the  end  i 
of  the  under  frame,  and  fecured  as  before.  D,  a lever,  17  feet 
long,  12  by  13  inches,  turning  on  a large  bolt  which  pafles- 
through  the  ffiort  uprights,  alfo  through  iron  ftraps,  which  fie- 
cure  them  to  tha  bed  in  fide,  and  a ftirrup  of  iron  which  pafiess 
over  the  end  of  the  lever,  and  which  makes  the  turning  point  in ; 
the  line  of  its  lower  fide,  and  not  through  its  middle.  E,  a 
lever  20  feet  long,  fix  by  eight  inches  at  its  largeft  part,  and. 
tapering  towards  the  other  end  : this  lever  turns  on  a bolt  in. 
the  uprights  BB.  F,  1,  2,  3,  4.  four  pieces  of  oak  (which  he 
calls  needles,  to  feet  long),  four  inches  by  two  and  a half,, 
morticed  loolely  into  the  upper  lever,  and  hung  thereto  by  bolts, . 
fo  as  to  iwing  perpendicularly,  and  play  in  a long  mortice  or 
channel  cut  through  the  large  lever  to  receive  them.  Theie- 
needles  have  inch  holes  pretty  clofely  bored  through  them  (in 
a direction  crofting  the  machine),  from  the  lower  ends,  as  tar 
upwards  as  the  great  lever  will  reach,  when  it  is  as  high  as, it 
can  go.  G,  a bed  to  receive  what  is  to  be  preffied.  H,  a 
frame  to  lupport  a winch  worked  by  a handle  at  I.  At  the 
end  of  the  frnall  lever  two  blocks  or  pulleys  are  fixed,  oneabove; 
and  the  other  below  it;  a rope  of  about  half  an  inch  diameter 
is  then  faftened  to  the  cieling  (or  continuation  of  the  uprights.oi 
the  winch  frame  if  necellary)  at  Is.;  then  palled  through  the 
upper  block  on  the  lever,  Irom  thence  palled  through  a block 
at  L,  and  then  goes  with  four  turns  round  the  winch,  frotr 
whence  it  is  carried  through  the  block  under  the  lever,  anc 
fallens  lo  the  machine  at  M;  by  this  means,  if  the  winch  hi 
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filmed  one  way,  it  raifes  the  end  of  the  fmall  lever,  if  the  other, 
deprefies  it. 

To  -work  fbe  machine.  If  we  fuppofe  the  great'  lever  bear- 
ing on  the  matter  to  be  pretfed,  an  iron  pin  mutt  be  put  into  one 
of  the  holes  in  the  needles  above  the  great  lever ; and  when'the 
fmall  lever  is  worked  as  far  as  it  will  go,  either  up  or  down, 
another  bolt  is  to  be  put  into  the  hole,  which  comes  nearelt 
above  the  great  lever  on  the  other  fide  of  the  uprights  BB:  and 
the  winch  then  turned  the  contrary  way  ; by  which  means  the 
prefling  goes  on  wiiether  the  fmall  lever  rites  or  falls.  Before 
the  refiltanre  is  very  great,  the  needles  furtheft  from  the  fulcrum 
of  the  fmall  lever  are  ufcd  ; after  that  the  neareft  are  employed, 
which  doubles  the  power  of  the  machine.  In  raifing  the  great 
lever,  or  lowering  it  to  its  bearing,  the  needles  moll  diftant  from 
the  fulcrum  of  the  fmall  lever  are  ufed  under  inftead  of  ever 
it.  As  the  rope  is  liable  to  ftretch  and  get  Hack,  he  paffes  it, 
after  taking  two  turns  qn  the  winch,  through  a pulley,  to  which 
is  l'ufpended  a weight  of  half  a hundred,  and  then  takes  two 
turns  more  before  it  is  carried  through  the  other  block  ; by 
which  means  the  flack  is  conftantly  gathered  in,  and  the  weight 
holds  on  without  increafing  the  friCtion,  as  by  hanging  under 
the  winch  it  counleraCls  the  preflure  upwards  on  its  axis. 

The  power  of  this  machine  is  very  great,  being  as  x to  1136 
nearly,  and  capable  by  a trifling  addition  of  any  other  proportion. 
It  is  applicable  to  many  purpofes  betide  cyder-prefling,  and  is 
more  Ample,  and  let's  liable  to  injury,  than  any  other  which  has 
lallen  under  our  obfervation.  Perhaps,  however,  it  would  be 
an  improvement  to  ufe,  inftead  of  the  ropes  and  pulleys,  by 
which  the  lever  E is  moved,  a fmall  wheel  or  pinion  of  10  or 
12  teeth,  on  the  axis  of  the  winch  W (No.  2),  and  a ftiff  beam 
gn  down  from  the  lever,  having  on  its  lower  end  an  iron  rack, 
of  which  the  teeth  take  into  thole  of  the  pinion.  The  atftion  of 
thefe  teeth  would,  in  our  opinion,  be  let's  diminithed  by  friCtion 
and  obliquity,  than  the  pulleys  are  by  friCtion  and  the  ttifFnefs 
of  th$  rope  ; and  the  machine  would  retain  all  its  other  ad- 
vantages. 

Press  ufcd  by  Joiners,  to  keep  clofe  the  pieces  they  have 
glued,  eipecially  panels,  &c.  of  wainfeot,  is  very  Ample,  con- 
lifting  of  four  members  ; viz.  two  ferews,  and  two  pieces  of 
wood,  four  or  five  inches  fquare,  and  two  or  three  feet  long  ; 
whereof  the  holes  at  the  two  ends  ferve  for  nuts  to  the  (crews. 

Press  ufcd  by  Inlaycrs,  refembles  the  joiner’s- prefs,  except 
that  the  pieces  of  wood  are  thicker,  and  that  only  one  of  them 
is  moveable  ; the  other,  which  is  in  form  of  a treffel,  being  tul- 
tained  by  two  legs  or  pillars,  jointed  into  it  at  each  end.  This 
prels  f'en  es  them  for  fawing  and  cleaving  the  pieces  of  wood  re- 
quired in  marquetry  or  inlaid  work. 

Founder’s  Press,  is  a flrong  fquare  frame,  confiding  of  four 
pieces  of  wood  firmly  joined  together  with  tenons  See.  This 
prefs  is  of  various  fizes,  according  to  the  fizes  of  the  moulds; 
two  of  them  are  required  to  each  mould,  at  the  two  extremes 
whereof  they  are  placed  ; fit  as  that,  by  driving  wooden  wedges 
between  the  mould  and  the  tides  of  the  prefles,  the  two  parts  of 
the  mould  wherein  the  metal  is  to  be  run  may  be  prefled  dole 
together.  * 

Printing-'' ress.  See  PRiNTiNG-Pre/I. 

Rilling  Press,  is  a machine  ufed  for  the  taking  off  prints 
from  t upper  plates.  It  is  much  let's  complex  than  that  of  fire 
letter  printers.  See  its  defcrjption  and  ufe  under  the  article 
Rolling  prefs  Pr  inti  kg. 

I r 66,  in  Coining,  is  one!  of  the  machines  ufed  in  flriking  of 
money  ; differing  from  the  balance,  in  that  it  has  only  one  iron 
bar  to  give  it  motion,  and  prefs  the  moulds  or  coins  ; is  not 
charged  with  1-  ad  at  its  extreme,  nor  drawn  by  cordage.  See 
Coining. 

Binders  Cutting- Press,  is  a machine  ufcd  equally  by  book- 
binders, ftationers,  and  pafteboard-makers ; confiding  of  two 


large  pieces  of  wood,  in  form  of  cheeks,  conne&ed  by  two  ftrong 
wooden  ferews;  which,  being  turned  by  an  iron  bar,  draw  to- 
gether, or  let  atunder,  the  cheeks,  as  much  as  is  neceflary  for 
the  putting  in  the  books  or  paper  to  be  cut.  The  cheeks  are 
placed  lengthwife  on  a wooden  ftand,  in  the  form  of  a cheft, 
into  which  the  cuttings  fall.  Afide  of  the  cheeks  are  two  pieces 
of  wood,  of  the  fame  length  with  the  ferews,  ferving  to  diredl 
the  cheeks,  and  prevent  their  opening  unequally.  Upon  the 
cheeks  the  plough  moves,  to  which  the  cutting-knife  is  faftened 
by  a ferew  ; which  has  its  key,  to  difmount  it,  on  occafion,  to  be 
fharpened. 

The  plough  confifts  of  feveral  parts;  among  the  reft  a 
wooden  ferew  or  worm,  which,  catching  within  the  nuts  of  the 
two  feet  that  fuftain  it  on  the  cheeks,  brings  the  knife  to  the 
book  or  paper  which  is  fattened  in  the  prefs  between  two 
boards.  This  ferew,  which  is  pretty  long,  has  two  directories, 
which  refemble  thofe  of  the  ferews  of  the  prets.  To  make  the 
plough  Aide  fquare  and  even  on  the  cheeks,  fo  that  the  knife 
may  make  an  equal  paring,  that  foot  of  the  plough  where  the 
knife  is  not  fixed,  Aides  in  a kind  of  groove,  faftened  along  one 
of  the  cheeks.  Laftly,  the  knife  is  a piece  of  fteel,  fix  or  (even 
inches  long,  flat,  thin,  and  tharp,  terminating  at  one  end  in  a 
point,  ‘like  that  of  a (word,  and  at  the  other  in  a fquareform, 
which  ferves  to  fallen  it  to  the  plough.  See  Book  -Binding. 

As  the  long  knives  ufed  by  us  in  the  cutting  of  books  or 
papers  are  apt  to  jump  in  the  cutting  thick  books,  the  Dutch 
are  (aid  to  ufe  circular  knives,  with  an  edge  all  round  ; which 
not  only  cut  more  fteadily,  but  laft  longer  without  grinding. 

Press,  in  the  Woollen  ManufaBory,  is  a large  woeden  ma- 
chine, ferving  to  prefs  cloths,  ferges,  rateens,  See.  thereby  to 
render  them  fmooth  and  even,  and  to  give  them  a glofs.  This 
machine  confifts  of  feveral  members;  the  principal  whereof  are 
the  cheeks,  the  nut,  and  the  worm  or  ferew,  accompanied  with 
its  bar,  which  ferves  to  turn  it  round,  and  make  it  defeend  per- 
pendicularly on  the  middle  of  a thick  wooden  plank,  under  which 
the  fluffs  to  be  prefl’ed  are  placed.  The  calender  is  alfo  a 
kind  of  prefs,  ferving  to  prefs  or  calender  linens,  lilks,  &c. 

Liberty  of  the  Press.  See  Liberty  of  the  Prefs. 

PRESSING,  in  the  manufactures,  is  the  violently  fqueezing 
a cloth,  fluff',  &c.  to  render  it  fmooth  and  glofly.  There  are 
two  methods  of  prefling,  viz.  cold  and  hot.  As  to  the  former, 
or  cold  prefling:  After  the  ftuff  has  been  fcoured,  fulled,  and 
fhorn,  it  is  folded  fquare  in  equal  plaits,  and  a tkin  of  vellum 
or  pafteboard  put  between  each  plait.  Over  the  whole  is  laid  a 
fquare  wooden  plank,  and  fo  put  into  the  prefs,  which  is  ferewed 
down  tight  by  means  of  a lever.  After  it  has  lain  a fuflicient 
time  in  the- prefs,  they  take  it  out,  removing  the  pafteboard*, 
and  lay  it  up  to  keep.  Some  only  lay  the  fluff' on  a firm  table 
after  plaiting  and  pafteboarding,  cover  the  whole  with  a wooden 
plank,  and  load  it  with  a proper  weight. 

The  method  of  prefling  hot  is  this  : When  the  fluff  has  re- 
ceived the  above  preparations,  it  is  fprinkleda  little  with  water, 
fometimes  gum-water;  then  plaited  equally,  and  between  each 
two  plaits  are  put  leaves  ot  pafteboard ; and  between  every 
fixth  and  feventh  plait,  as  well  as  over  the  whole,  an  iron  or 
brals  plate  well  heated  in  a kind  of  furnace.  This  done,  it  is 
laid  upon  the  prels,  and  forcibly  ferewed  down.  Under  this 
prefs  are  laid  five;  fix,  he.  pieces  at  the  lame  time,  all  fur- 
nitlicd  with  their  pafteboards  and  iron- plates.  When  the  plate3 
are  well  cooled,  the  fluffs  are  taken  out  and  ftitched  a little  to- 
gether to  keep  them  in  the  plaits.  This  manner  of  prefling 
was  only  invented  to  cover  the  defefts  of  the  fluffs;  and,  ac- 
cordingly, it  has  been  frequently  prohibited. 

Pressing,  or  Imprtfjing.  See  Impressing. 

PR  ESS  ION,  or  Pressure,  in  the  Cartefian  philofophy,  is  a 
fuppoled  impulfive  kind  of  motion,  or  rather  an  endeavour  to 
move,  impreflbd  on  a fluid  medium,  and  propagated  through  it. 
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PRESSURE  of  air.  See  Pneumatics. 

Pressure  of  Fluids.  See  Hydrostatics  and  Pneumatics. 

PlxEST,  is  ufed  for  a duty  in  money,  to  be  paid  by  the 
fherifl'  on  his  account,  in  the  exchequer,  or  for  money  left  or 
remaining  in  his  hands:  2 &e  3 Edw.  VI.  c.  4, 

Prest -Money,  is  fo  called  from  the  French  word  pref,  that 
is,  promptus  expedxius ; for  that  it  binds  thofe  who  receive  it,  to 
be  ready  at  all  times  appointed,  being  commonly  meant  of 
■foldiers. 

PRESTATJON-monfy,  is  a fum  of  money  paid  yearly  by 
archdeacons  and  other  dignitaries  to  their  bifliop,  pro  cxtenon 
jurftii  thorn. 

Prestation  (prcejlatio) , was  anciently  ufed  for  other  pay- 
ments: Bt  quieti  ftnt  di  prcefiaiione  muragii.  Chart.  Hen.  VII. 
Sometimes  alio  for  pourveyance. 

PRESTP.IGN  is  a town  of  Raa’norihire,  diftant  140  miles 
weft-north-weft  from  London,  in  the  diredl  road  to  Aberyftwith, 
and  throughout  South  Wales,  in  N.  lat.  5 :°  12',  bounded  to 
the  north  and  north-eaft  by  Herefordfliire.  It  is  a neat  well 
built  town,  with  clean  and  regular  ftreets,  and  is  the  retidence 
of  many  genteel  families.  The  neighbourhood  abounds  with 
all  the  comforts  and  conveniencies  of  life.  It  is  feated  on  a 
gravelly  foil  on  the  banks  of  the  river  Lug,  and  at  the  bead  of 
a very  fertile  vale  ; the  mountains  to  the  weft  and  north-weft 
of  the  towm  forming,  as  it  were,  an  amphitheatre  round  it. 
The  name  of  it  in  \\  eHh  is  Slan-Andras,  w'hich  is  fuppoled  to 
be  derived  from  the  church,  which  is  dedicated  to  Saint  Andrew. 
The  town  is  divided  into  rour  wards,  which  have  each  a feparate 
jurifdidlion,  feparate  officers,  levies,  &c.  The  curfew-bell  of 
"William  the  Conqueror  ftill  remains  in  this  place,  and  is  rung 
every  night.  It  is  a borough  by  prefeription,  and  is  governed 
by  a bailiff  annually  elefted,  and  (worn  in  by  a fteward  ap- 
pointed by  the  crown.  The  living  is  a re£lory  and  vicarage 
united,  and  reported  to  be  worth  from  500 1.  to  600 1.  per 
annum;  the  parifti  lying  in  two  counties.  Here  is  an  ex- 
cellent free  fchool  well  endowed  The  county  hall,  the  county 
gaol,  the  county  bridewell,  and  houfe  of  correction,  are  kept  in 
this  place.  The  markets  are  held  on  Saturdays j and  there  are 
two  fairs  in  the  year.  About  a century  and  a half  ago  Pre- 
lleign  was  confiderably  larger  ; had  a good  woollen  manufac- 
tory, of  which  the  very  large  buildings  now  (landing  (formerly 
belonging  to  clothiers)  bear  ample  teflimony ; but  a fire,  fuc- 
ceeded  by  the  plague,  in  the  town,  about  the  year  1636,  re- 
duced the  fame,  and,  with  it,  its  confequence  as  a manufacturing 
town.  The  healthiness  of  its  lituation  cannot  be  better  afeer- 
tained  than  by  the  regifter  of  births  and  burials.  The  parifh 
embraces  at  lead  a circle  of  ig  miles  ; and  the  average  of  bu- 
rials for  the  laft  feven  years  was  only  26  perfons  per  annum , and 
that  of  births  for  the  fame  time  was  42  ; and  of  the  former 
upwards  of  18  were  from  So  to  100  years  old. 

PRESTER  (John,  or  Jean);  an  appellation  formerly  given 
to  an  emperor  of  the  Tartars,  who  was  overcome  and  killed  by 
Jenghiz  Khan.  .Since  that  time  it  has  been  given  to  the  em- 
peror of  Abyflinia  or  Ethiopia  : however,  in  Ethiopia  it  fell  this 
name  is  utierly  unknown,  the  emperor  being  there  called  the 
grand  negus. 

1 "rests  r,  a meteor,  confiding  of  an  exhalation  thrown  from 
the  clouds  downwards  with  fuch  violence,  as  thai  by  thecollifion 
ft  is.  let  on  fire.  The  w,.rd  is  Greek,  ■nrprj^'ijp,  the  name  of  a 
kind  of  lerpent  ; called  a’fo  dipfas,  to  whh  h this  meteor  is  fiup- 
pofed  to  bear  a refembfance.  The  prefier  differs  trom  the 
thunderbolt  in  the  manner  of  its  inflammation  ; and  in  its 
burning  and  breaking  every  thing  it  touches  with  treater  violence. 

Pk  i-  sa  er,  a word  ufed  bv  I me  to  cxprels  the  external  part  of 
the  neck,  Vft'.ich  is  ufually  inflated  in  anger. 

PREb  I liVJON Y,  in  canon  law,  is  derived  a praftationc  qno 
iidiaua  j and  is,  by  1'ome,  defined  to  be  a kind  of  benefice,  ferved 


by  a (ingle  pried.  O'hers  fay,  it  is  the  !"ricunfl>eney  oT  a chape?, 
without  any  title  or  collation ; fuch  as  arc  rnoft  of  thole  in 
caftles,  where  prayers  or  mafs  are  laid  ; and  which  are  mere 
unendowed  oratoties.  Whence  the  term  is  alfo  applied,  in  the 
Kornifti  church,  to  certain  perpetual  offices  bellowed  on  canons, 
religious,  or  others,  for  the  laving  of  matTes,  by  way  of  aug- 
mentation of  their  livings  Others  chink  it  is  a leafe,  or  con- 
ceffion  of  any  ecclefiaftical  fund  or  revenue,  belonging  to  a mo- 
naftery,  to  be  enjoyed  during  life.  Du  Motdin  calls  it  a pro- 
fane benefice,  which  however,  has  a perpetual  title,  and  an  eo 
clefiatlical  office,  with  certain  revenues  attached  to  itj  which 
the  incumbent  is  allowed  to  fell,  and  which  may  be  poftefied 
without  toulure;  fuch  as  the  lay  church  wardens  of  Notre  dame. 
Fie  adds,  that,  in  propriety,  the  canonries  of  chapels  are  bene- 
fices of  this  nature.  The  moll  probable  opinion  teems  to  be, 
that  preftimony  is  a fund,  or  revenue,  appropriated  by  the 
founder  for  the  fubfiftence  of  a prieft,  without  being  erected 
into  any  title  of  benefice,  chapel,  prebend,  or  priory  ; and  which 
is  not  fubjefil  either  to  the  pope  or  to  the  ordinary,  but  whereof 
the  patron,  and  thole  who  have  a right  from  him,  are  the  col- 
lators, and  nominate  and  confer  pleno  jure. 

PREbTO,  in  the  Italian  mufic,  intimates  to  perform  quick  ; 
as  pref  if  into  does  extremely  quick. 

PRESTON,  a confiderable  town  of  Lancafhire,  feated  on  the 
river  Ribble,  over  which  there  is  a handfome  ftone  bridge. 
Flerc  is  held  a couit  of  chancery,  and  other  offices  of  juftice  for 
the  county  palatine  of  Lancafter.  It  is  noted  for  the  defeat  of 
the  rebels  here  in  1713,  when  they  were  all  made  priloners,  and 
fent  up  to  London.  W.  Ion.  2.  26.  N.  lat.  53.  45, 

PRESTRE.  See  Vauban. 

PRETENSED  or  pretended  right,  in  lav/,  is  where  one 
is  in  poffeffion  of  lands  and  tenements,  which  another,  who  is  out, 
claims  and  fues  for.  Here  the  pretenfed  right  is  in  him  who 
fo  claims  or  fues. 

PRETERITE,  in  grammar,  a tenfe  which  exprefies  the  time 
pafl,  or  an  adlion  completely  finifhed;  as,  Scrigfi , “ I have 
written.”  See  Perfect  and  Grammar. 

I RETER  ITION,  or  fret  emission,  in  rhetoric,  a figure 
whereby,  in  pretending  to  pals  over  a thing  untouched,  we  make 
a fummary  mention  thereof.  1 ‘will  not  fay  h - is  valiant,  he  is 
learned , be  is  juft,  &c.  The  mod  artful  praifes  are  thofe  given 
by  way  of  pretention.  See  Oratory. 

PRETEXT,  a colour  or  motive,  whether  real  or  feigned, 
for  doing  fomething. 

Toga  PRETEXT  A,  among  the  ancient  Romans,  a long 
v/hiie  gown,  with  a border  of  purple  round  the  edges,  and  worn 
by  children  of  quality  till  the  age  of  puberty,  vix.  by  the  boys 
till  17,  when  they  changed  it  for  the  toga  ‘oirilis : and  by  the 
girls  ’till  rrsairiage. 

PRET1UM  sepulchri,  in  old  law  books,  &c.  thofe  goods 
accruing  to  the  church  wherein  a corpfe  is  buried.  • In  the  Irifh 
canons,  lib.  xix.  cap.  6.  it  is  ordered,  that  along  with  every 
body  that  is  buried,  there  go  his  cow,  hiorle,  appaiel,  and  the 
furniture  of  his  bed  ; none  of  which  may  be  dtfpofed  of  other- 
wife  than  for  the  payment  of  dents,  &c.  as  being  familiars  and 
domeftics  of  the  deceafed. 

PRETOR,  t magirtrate  among  the  ancient  Romans,  notun- 
like our  lord  chief  paliices,  or  lord  chancellor,  or  boih  in  one  j 
as  being  veiled  with  the  jjower  of  diiliibuting  juftice  among  the 
citizens.  At  fit  ft  there  was  only  one  pretor ; but  afterwards, 
another  being  created,  the  firll  or  chief  one  had  the  title  of 
prest  r urbdnus,  or  ihe  “city  pretor:”  the  other  was  calied 
peregrimts,  as  being  judge  in  all  matters  relating  to  foreigners. 
But,  betides  theie,  there  were  afterwards  created  many  provin- 
cial pretors;  who  were  not  only  judges,  but  alto  aHHed  the 
con  I u Is  in  the  government  of  the  provinces,  and  even  were  in- 
vcllcd  with  the  government  of  provinces  themfclves. 

7 


P R I 


P R I 


[ 497  1 


TRETORTAN  guards,  in  Roman  antiquity,  were  the  em- 
peror’s guards,  who  at  length  were  mcreafed  to  10,000  : they 
had  this  denomination,  according  to  fome,  from  their  being 
Rationed  at  a place  called  Pr&torium  : their  commander  was 
Ryled  fr  feBus  prater'n. 

PRKTORIUM,  or  Prtetorium,  among  the  Romans,  de- 
noted the  hall  or  court  wherein  the  pretor  lived,  and  wherein 
he  adminiftered  juftice.  It  iikewife  denoted  the  tent  of  the 
Roman  general,  wherein  councils  of  war,  &c.  were  held  : alfo  a 
place  in  Rome  where  the  Pretorian  guards  were  lodged. 

PREVARICATION,  in  the  civil  law,  is  where  the  in- 
former colludes  with  the  defendants,  and  fo  makes  only  a fham 
profecution. 

Phev  ak  1 cation,  in  our  laws,  is  when  a man  falfely  feems 
to  undertake  a thing,  with  intention  that  he  may  deftroy  it  ; 
where  a lawyer  pleads  booty,  or  a£ls  by  collufion,  &c.  It  alfo 
denotes  a fecret  abufe  committed  in  the  exercife  of  a public 
office,  or  of  a eommiffion  given  by  a private  perfon. 

PRIAM,  king  of  Troy,  was  the  fon  of  Laomedon.  He  was 
carried  into  Greece  after  the  taking  of  that  city  by  Hercules ; 
but  was  afterwards  ranl'omed,  on  which  he  obtained  the  name 
of  Piiam,  a Greek  word  tignifying  “ ranfomed.”  At  his 
return  he  rebuilt  Ilium,  and  extended  the  bounds  of  the  king- 
dom of  Troy,  which  became  very  flouriffiing  under  his  reign. 
He  married  Hecuba,  the  daughter  of  Cifleus  king  of  Thrace, 
by  whom  he  had  19  children  ; and  among  the  reft  Paris,  who 
carried  off  Helen,  and  occafioned  the  ruin  of  Troy,  which  is 
fuppofed  to  have  been  facked  by  the  Greeks  about  1184  B.  C. 
when  Priam  was  killed  by  Pyrrhus  the  fon  of  Achilles  at  the 
foot  of  an  altar  where  he  had  taken  refuge,  after  a reign  of 
52  years.  See  Troy. 

PRiAPISMUS,  or  priapism,  is  an  ere£lion  of  the  penis 
without  any  concomitant  pain,  or  the  confent  of  other  parts. 
It  is  thus  called,  becaufe  the  perfon  in  this  ftate  refembles  the 
lewd  god  Priapus.  Coelius  Aurelianus  fays  it  is  a palfy  of  the 
feminal  veffels  and  other  nerves  diflributed  to  the  parts  about 
the  penis,  by  the  diftenfion  of  which  this  diforder  is  produced. 
It. is  of  the  fame  nature  as  the  fatyriafis. 

PRIAPUS,  in  Pagan  worfhip,  the  fon  of  Bacchus  and  Venus, 
who  prcfided  over  gardens  and  the  moft  indecent  attions.  He 
was  particularly  adored  at  Lampfacus,  a city  at  the  mouth  of 
the  Hellefpont,  faid  to  be  the  place  of  his  birth  ; and  his  image 
■was  placed  in  gardens  to  defend  them  from  thieves  and  birds 
deftruftive  to  fruit.  He  was  ufually  reprefented  naked,  with  a 
Hern  countenance,  matted  hair,  and  holding  either  a wooden 
fword  or  fickle  in  his  hand,  and  with  a monftrous  privity;  from 
whence  downward  his  body  ended  in  a fhapelefs  trunk.  The 
facrifke  offered  to  this  obfcene  deity  was  the  afs  ; either  on  ac- 
count of  the  natural  uncomelinefs  of  this  animal,  and  its  pro- 
penfity  to  venery,  or  from  the  difappointment  which  Priapus 
met  with  on  his  attempting  the  chaftity  of  Vella,  while  that 
goddefs  was  afleep,  when  fhe  elcaped  the  injury  defigned  her  by 
her  being  awaked  by  the  braying  of  old  Silenus’s  afs. 

PRICE  (Rev.  Richard},  D.  D.  LL.  D.  Fellow  of  the 
Royal  Society  of  London,  and  of  the  Academy  of  Sciences, 
New  England,  was  born  at  Tynton  in  Glamorganffiire,  Febru- 
ary 22,  1723.  His  father  was  a diffcnting  miniller  at  Bridgend 
in  that  county,  and  died  in  1739.  At  eight  years  old  he  was 
placed  under  a Mr.  Simmons  of  Neath  ; and  in  four  years 
removed  to  Pentwyn  in  Caermarthenfhire  under  the  Rev.  Sa- 
muel Jones,  whom  he  reprefented  as  a man  of  a very  enlarged 
mind,  and  who  firlt  infpired  him  with  liberal  fentiments  of  reli- 
gion. Having  lived  as  long  with  him  as  with  Mr.  Simmons, 
he  was  fent  to  Mr.  Griffith’s  academy  at  Talgarth  in  Brecon- 
ffiire.  In  1740  he  loll  his  mother;  and  on  this  he  quitted  the 
academy  and  came  to  London.  Here  he  was  fettled  at  that 
academy  of  which  Mr.  Eame3  was  the  principal  tutor,  under 
Vol.  VIII. 


the  patronage  of  his  uncle  the  Rev.  S.  Pi  ice,  who  was  co-paftor 
with  Dr.  Watts  upwards  of  40  years.  At  the  end  of  four 
years  he  left  this  academy,  and  refided  with  Mr.  Streatfield  of 
Stoke  Newington  in  the  quality  of  domeftic  chaplain,  while  at 
the  fame  time  he  regularly  affifted  Dr.  Chandler  at  the  Old 
Jewry,  and  occafionally  aflilled  others.  Having  lived  with  Mr. 
Streatfield  near  13  years,  on  his  death  and  his  uncle’s  he  was 
induced  to  change  his  fituation,  and  in  1757  married  Mifs 
S.  Blundell  of  Leicefierfhire.  He  then  fettled  at  Hackney  ; but 
being  ffiortly  after  chofen  minifier  at  Newington  Green,  he 
lived  there  until  the  death  of  his  wife,  which  was  in  1786, 
when  he  returned  to  Hackney.  He  was  next  chofen  afternoon- 
preacher  at  the  meeting-houfe  in  Poor  Jewry. ft reet ; but  this 
he  refigned  on  being  elected  pallor  of  the  Gravel-pit  meeting, 
Hackney,  and  afternoon-preacher  at  Newington  Green.  Thefe 
he  refigned  with  a farewell-fermon  in  February  1791.  Shortly 
after  he  was  attacked  with  a nervous  fever;  which  difappearing 
was  fucceeded  by  a diforder  in  his  bladder,  which  reduced  him 
to  fuch  a degree  that,  worn  out  with  agony  and  difeafe,  he  died 
without  a groan  on  the  19th  of  April  1791.  He  left  his  pro- 
perty to  a filler  and  two  nephews. 

Dr.  Ivippis,  fpeaking  of  his  learning  and  purfuits,  obferves, 
that  “ his  chief  aim  was  to  lay  a foundation  for  folid  know- 
ledge, by  an  application  to  fciences  of  the  noblefl  kind.  It 
was  on  the  great  and  fundamental  principles  and  obligations  of 
morality,  on  the  higher  fpecies  of  mathematics,  on  the  fub- 
limer  parts  of  natural  philofophy,  on  the  true  bafis  of  govern- 
ment, and  on  the  queftions  which  relate  to  the  effential  welfare 
and  dignity  of  man,  that  his  {ludies  were  employed  ; and  in 
the  profecution  of  thefe  {ludies  he  not  only  enriched  his  own 
mind,  but  was  enabled  to  become  of  eminent  fervice  to  his 
country  and  to  the  world.  In  his  moral  writings  he  has  la- 
boured with  diftinguifhed  ability  to  build  the  fcience  of  ethic3 
on  an  immutable  bafis  ; and  what  he  has  advanced  will  always 
ftdnd  high  in  ellimation,  as  one  of  theftrongell  efforts  of  human 
reafon  in  favour  of  the  fyilem  he  has  adopted.  For  myfelf  (adds 
Dr.  Kippis),  I fcruple  not  to  fay,  that  I regard  the  treatife 
referred  to  as  a rich  treafure  of  valuable  information,  and  as 
deferving  to  be  ranked  among  the  firft  produ&ions  of  its  kind. 
With  refpedl  to  his  other  ethical  works,  everyone  muff  admire 
the  zeal,  earneftnefs,  and  (Irength,  with  whieh  he  endeavours 
to  lead  men  into  pious  views  of  God,  of  providence  and  prayer  ; 
and  to  promote  the  exercife  of  devout  and  amiable  difpofitions. 
In  confequence  of  his  profound  knowledge  in  mathematical 
calculations,  he  w'as  qualified  at  a particular  crilis  for  being  of 
Angular  utility  to  His  fellow-citizens.  A number  of  fchemes 
for  infurapee  for  lives,  and  the  benefit  of  furvivorfhip,  promifing 
mighty  advantages,  were  rifing  up  in  the  metropolis.  Thefe 
ruinous  fchemes  would  have  been  carried  to  great  excefs,  had 
not  Dr.  Price  ftepped  forward  and  difpelled  the  delufion.  Gra- 
titude will  not  allow  us  to  forget  the  ability  and  fpirit  with 
which  he  awakened  the  attention  of  his  countrymen  to  the 
reduction  of  the  national  debt.  With  him  it  was  that  the 
fcheme  of  the  prefent  minilter  for  that  purpofe  is  underftood 
to  have  originated.  What  crowned  the  whole  of  his  charac- 
ter was,  its  being  an  affemblage  of  the  moll  amiable  and 
excellent  private  virtues..  His  piety  was  fincere,  humble,  and 
fervent  ; his  foul  pure  and  elevated.  In  his  views  difinterefted 
and  noble,  and  in  his  manners  mild  and  gentle,  the  applaufe 
of  his  talents  and  virtues  will  be  trail frait ted  to  future  ages, 
and  he  will  be  united  in  the  catalogue  with  the  mod  eminent 
benefadlorg  of  mankind.” 

This  is  the  panegyric  of  a friend  ; but  with  few  abatements 
it  will  be  admitted  by  every  candid  reader.  In  morals  Dr. 
Price’s  principles  were  thofe  of  Cudworth  and  Clarke  ; and 
by  many  who  have  themfelves  adopted  a very  different  theory, 
he  is  allowed  to  have  defended  thofe  principles  with  greater 
6 L 
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ability  than  any  other  writer  in  the  Englifh  language  (fee 
Moral  Philofdphy) . In  metaphyfies  he  was  perhaps  too 
great  an  admirer  of  Plato,  from  * whom  he  has  borrowed 
a dodirine  concerning  ideas  which  we  confefs  ourfelves  unable 
to  comprehend.  Pie  was  a firm  believer  in  the  immateriality 
of  the  foul  ; but,  with  Dr.  Law,  the  late  learned  bifhop  of 
Carlifle,  he  thought,  that  from  death  to  the  refurredtion  of  the 
body  it  remains  in  a dormant  or  quiefeent  Hate.  He  contended 
for  its  indivilibility,  but  maintained  at  the  fame  time  its  exten- 
fion  ; which  furnifhed  Dr.  PrielHey  with  fome  advantages  in 
their  celebrated  controverfy,  which  his  own  acutenefs  would 
never  have  obtained.  In  propagating  his  political  principles, 
which  were  republican,  he  fometimes  exprefled  himfelf  with 
undue  vehemence  ; and  he  was  a zealous  enemy  to  all  religious 
ellabliftiments,  which,  in  his  opinion,  encroach  upon  that  liberty 
wherewith  Chrilt  has  made  us  free.  His  fait-h  refpedling  the 
Son  of  God  was  what  has  been  called  fometimes  law  Arianifni 
and  fometimes  Semi-arianifm.  From  a very  early  age  he 
claimed  the  privilege  of  thinking  for  himfelf  on  every  fubjedl. 
His  father  was  a rigid  Calvinift,  and  fpared  no  pains  to  inftil 
his  own  theological  dogmas  into  the  tender  mind  of  his  fon  ; 
but  young  Richard  would  often  ftart  his  doubts  and  difficul- 
ties, and  fometimes  incur  the  old  man’s  difpleafure  by  arguing 
agairffi  his  favourite  fyftem  with  an  ingenuity  that  perplexed, 
and  a folidity  that  could  not  be  eafily  overturned.  Irie  had 
once  the  misfortune  to  be  caught  reading  a volume  of  Clarke’s 
fermons,  which  his  father  in  great  wrath  fnatehed  from  him 
and  threw  into  the  fire.  Perhaps  he  could  not  have  taken  a 
more  effedlual  method  to  make  the  book  a favourite,  or  to  ex- 
cite the  young  man’s  curiofity  after  the  other  works  of  the 
fame  author  ; and  it  is  by  no  means  improbable  that  this  ortho- 
dox bigotry  contributed  more  than  any  other  circumftance  to 
lay  the  foundation  of  his  fon’s  Arianifm. 

But  whatever  may  be  thought  of  Dr.  Price’s  fpeculative 
opinions,  whether  political  or  religious,  his  virtues  in  private 
life  have  never  been  called  in  queftion.  Of  his  pradtical  reli- 
gion it  is  impoffible  to  fpeak  in  terms  too  high.  There  was  a 
fervour  even  in  his  public  prayers  which  indicated  the  flrongeft 
fenfibility  as  well  as  fincerity  in  himfelf,  and  communicated  its 
•warmth  to  thofe  who  joined  with  him.  But  in  his  family 
devotions  he  gave  ftill  fuller  fcope  to  the  pious  emotions  of  his 
foul,  and  proved  to  thofe  friends  who  were  occafionally  prefent 
at  them  how  deeply  he  felt  religious  impreffions,  and  how  hap- 
pily he  blend'ed  in  this  as  well  as  in  other  things  the  cool 
decifions  of  the  underltanding  with  the  amiable  arid  exalted 
fenfibilities  of  the  heart. 

But  it  was  not  in  devotion  only  that  thefe  fenfibilities  were 
difplayed.  He  was  as  exemplary  in  affection  10  ln’3  relatives  as 
in  love  to  his  Maker.  Of  this  he  gave  a ftriking  though  private 
inflauce  before  he  firft  quitted  his  native  place  to  try  his  fortune 
in  London.  His  father  had  left  to  an  elder  brother  by  a for- 
mer marriage  a very  confiderable  fortune  ; to  Richard  he  left 
a mere  trifle;  and  to  each  of  two  fillers  Hill  lefs.  Our 
author  divided  his  {hare  between  his  fillers,  referving  to  himfelf 
only  a few  pounds  to  defray  the  expences  of  his  journey,  and 
trulling  for  his  future  fupport  to  the  blelfing  of  God  upon  his 
talents  and  his  indullry.  As  in  early  life  he  was  an  affec- 
tionate and  generous  brother,  in  old  age  he  was  a loving  and 
attentive  hufband.  His  wife,  who  for  a confiderable  time  be- 
fore her  death  was  almoll  wholly  helplefs,  found  during  the  laft 
years  of  her  life  hardly  any  enjoyment  except  in  a game  at 
whift  ; and  though  our  Dodlor  dif] iked  cards.as  a wafte  of 
time,  and  never  touched  them  on  any  other  occafion,  to  amufe 
her  he  would  fit  down  every  evening  to  the  card-table,  and 
play  till  it  was  late,  with  a cheerfulnefs  and  good  humour  which 
charmed  every  perfon  who  had  the  happinefs  of  viewing  him  in 
that  endearing  {dilation. 


Yet,  though  thus  attentive  to  the  obligations  of  domellic 
life,  he  did  not  fuller  his  private  affedlions  to  encroach  upon  his 
focial  duties.  His  talents  and  his  labours  were  ever  ready  at 
the  call  of  fricndfhip  ; nay,  fo  much  did  his  nature  abound 
with  the  mjlk  of  human  kindnefs,  that  he  could  not  refill  with- 
out extreme  rtludlance  even  troublefome  and  unreafonable  fo- 
licitations.  His  hours  of  lludy  and  retirement  were  frequently' 
broken  in  upon  by  applications  for  affiftance  and  advice,  efpe- 
cially  in  matters  relating  to  annuities  and  hTe-infurances  j 
and  in  this  way  he  faerificed  much  of  his  perfonal  convenience 
to  individuals  of  whom  he  knew  but  little,  and  from  whom  he 
would  accept  of  no  pecuniary  recompenfe.  His  good  nature 
in  this  refpedl  amounted  almoll  to  a foible  ; and  fubjedled  him 
to  importunities  andriofsof  time,  of  which  he  would  fometimes 
complain  as  interfering  materially  with  more  important  and 
more  generally  ufcfui  iludies. 

Whilft  he  thus  obliged  the  rich  by  his  mental  talents,  he  . 
fuccoured  the  poor  with  his  earthly  fubftance.  A fifth  part  of 
his  annual  income  was  regularly  devoted  to  charitable  purpofes  ; 
and  he  was  laudably  anxiou3  to  dillribute  it  in  fuch  a way  as 
might  produce  the  greateft  good.  In  the  pradlice  of  this,  and 
indeed  of  all  his  virtues,  he  was  utterly  devoid  of  oftentation. 
Simplicity  and  humility  were  among  the  ftrong  features  of  his 
charadler.  No  man  was  ever  lefs  feniible  of  his  own  excel-  ‘ 
lence,  or  lefs  elated  by  his  own  celebrity  ; and  in  no  man  was 
the  dignity  of  aitlefs  manners  and  uuaffe&ed  modelly  more 
happily  difplayed. 

His  face  was  the  true  index  of  his  mind.  It  beamed  with 
philanthropy,  and,  when  lighted  up  in  converfation  with  his 
friends,  affumed  an  afpedl  peculiarly  pleafing.  His  perfon  was  •' 
{lender,  and  rather  below  the  common  fize,  but  pofTefled  of 
great  mufcular  firength  and  remarkable  activity.  A habit  of 
deep  thought  had  given  a {loop  to  his  figure,  and  he  generally 
walked  a brilk  pace  witk  his  eyes  on  the  ground,  his  coat 
buttoned,  one  hand  in  his  pocket,  and  the  other  fvvinging  by 
his  fide. 

It  is  natural  to  fuppofe  that  fuch  a man  as  Dr.  Price,  fome 
of  whofe  writings  were  tranflated  into  foreign  languages, 
would  be  very  generally  refpedled  in  the  republic  of  letters, 
and  have  many  correfpondents.  The  fuppofition  is  well  founded. 

In  1763  or  J764  he  was  chofen  a fellow  of  the  Royal  Society, 
and  contributed  largely  to  the  Tianfadtions  of  that  learned 
body  ; in  1 769  he  received  from  Aberdeen  a diploma  creating 
him  D.D.  ; and  in  1783  the  degree  of  LL.D.  was  conferred 
upon  him  by  the  college  of  Yale  in  Connedlicut.  As  in  1770 
he  had  refilled  an  American  degree  which  had  been  conveyed 
to  him  by  Dr.  Franklin,  his  acceptance  of  one  13  years  after- 
wards can  be  attributed  only  to  his  extravagant  attachment  to 
a republican  form  of  government;  which  was  the  greateft  de- 
feat in  his  charadler,  and  {hows  what  prejudices  the  moll  vigo- 
rous mind  will  imbibe  by  thinking  always  on  the  fame  fubjedl?, 
and  in  the  fame  track.  Among  his  correfpondents,  the  molt 
eminent  in  his  own  country  were  the  late  lord  Chatham,  lord 
Stanhope,  lord  Lanfdowne,  the  late  bifhops  of  Carlifle  and 
St.  Afaph,  and  the  prefent  bifliop  of  LandafF ; Mr.  Hume,  Mr. 
Harris  of  Salifbury,  Dr.  Gregory  of  Edinburgh,  and^the  cele- 
brated Mr.  Howard,  who  lived  with  him  on  terms,  of  the 
greateft  intimacy;  in  America  he  correfponded  with  Dr. 
Franklin,  Dr.  Chaunccy,  Mr.  Adams,  and  others  ; and  in 
France  with  (he  celebrated  Turgot,  the  duke  de  Rochefou- 
cault,  and  feveral  of  the  firft  national  afleinbly.  One  of  his 
female  correfpondents  fkctched  his  charadler  with  great  juftnefs 
many  years  ago  under  the  fidlitious  but  well  applied  name  ox 
Simplicius  ; and  with  this  character  we  fliall  clofe  thefe  memoirs. 

“ While  the  vain  man  is  painfully  driving  to  oulfhine  th'e 
company  and  to  attradl  the  admiration  by  lalle  wit,  forced 
compliments,  and  ftudied  graces,  he  mull  iurely  be  mortified 
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to  obterve  how  conftantly  Simpliciu3  engages  their  attention, 
refpeft,  and  complacency,  without  having  once  thought  of 
himfelf  as  a perfon  of  any  confiequence  among  them.  Simpli- 
cius imparts  his  fuperior  knowledge,  when  called  upon,  as 
eatilv  and  naturally  as  he  would  tell  you  what  it  is  o’clock  3 
and  with  rhe  fame  readinefs  and  good  will  informs  the  moft  ig- 
norant or  confers  with  the  molt  learned.  He  is  as  willing  to 
receive  information  as  to  give  it,  and  to  join  the  company,  as 
far  as  he  is  able,  in  the  moft  trilling  converfation  into  which 
they  may  happen  to  fall,  as  in  the  moft  ferious  and-fablime.  If 
he  dilputes,  it  is  with  as  much  candour  on  the  moft  important 
and  interefting  as  on  the  moft  infignificant  fubjefts  ; and  he  is 
not  lei's  patient  in  hearing  than  in  anfwering  his  antagonift.  If 
you  talk  to  him  of  himfelf  or  his  works,  he  accepts  praife  or 
acknowledges  def$&s  with  equal  meeknefs,  and  it  is  impollible 
to  fufpedt  him  of  aftedlation  in  either.  We  are  more  obliged  by 
the  plain  unexaggerated  expreffions  of  his  regard,  than  by  the 
compliments  and  attention  of  the  moft  accomplifhed  pattern  of 
high  breeding ; becaufe  his  benevolence  and  fincerity  are  fo 
ltronely  marked  in  every  look,  word,  and  action,  that  we  are 
convinced  his  civilities  are  offered  for  our  fakes,  not  for  his 
own,  and  are  the  natural  effe&s  of  real  kindnefs,  not  the 
iludied  ornaments  of  behaviour.  Every  one  is  defirous  to  (how 
him  kindnefs  in  return,  which  we  know  will  be  accepted  juft 
as  it  is  meant.  All  are  ready  to  pay  him  that  deference  which 
he  does  not  defire,  and  to  give  him  credit  for  more  than  he  af- 
fumes,  or  even  more  than  he  pofteftes.  With  a perfon  ungrace- 
ful, and  with  manners  unpolillied  by  the  world,  his  behaviour 
is  always  proper,  eafy  and  refpedlable  3 as  free  from  conftraint 
and  fervility  in  the  bighetl  company,  as  from  haughtinels  and 
infolence  in  the  loweft.  His  dignity  arifes  from  his  humility  5 
and  the  Iweetnefs,  gentlencfs,  and  franknels  of  his  manners, 
from  the  real  goodnels  and  rc&itude  of  his  heart,  which  lies  open 
to  infpedlion  in  all  the  fearleftnefs  of  truth,  without  any  need  of 
difguife  or  ornament.” 

Such  was  Dr.  Price. — Of  his  public  principles  men  will 
think  differently;  of  his  private  worth  there  can  be  but  one 
opinion.  He  will  live  in  the  memory  of  his  friends  till  me- 
mory has  loft  her  power.  To  pofterity  his  works  will  be  his 
monument.  They  are:  A Review  of  the  principal  Queftions 
and  Difficulties  in  Morals,  8vo.  1 758  ; Diftcrtations  on  Pro- 
vidence,'&c.  8vo-  17673  Obfervations  on  Reverfionary  Pay- 
ments, &c.  8vo.  1771;  Appeal  on  the  National  Debt,  &c. 
8vo.  1773  3 Obfervations  on  the  Nature  of  Civil  Liberty, 
17763  on  Materialifm  and  Necelfity,  in  a correfpondence 
between  Dr.  Price  and  Dr.  Prieftley,  17 79;  on  Annuities, 
Al'l’urances,  Population,  &c.  8vo.  1779;  on  the  Population  of 
England,  1780;  on  the  Public  Debts,  Finances,  I. oans,  &c. 
8vo.  1783  ; on  Reverfionary  Payments,  2 vols.  1783  ; on  the 
Importance  of  the  American  Revolution,  1784:  befides  Ser- 
mons, and  a variety  of  papers  in  the  Philofophical  Tranfa6tions 
on  altronomical  and  other  philofophical  fubje£ts. 

PR  IDS,  inordinate  and  unrealonable  lelf-efleem,  attended 
with  in  elence  and  rude 'treatment  oi  others.  It  is  frequently 
confounded  with  vanity,  and  fbmetimtes  with  dignity  ; but  to 
the  former  paffion  it  has  no  refemblance,  and  in  many  circum- 
ftances  it  differs  from  the  latter.  Vanity  is  the  parent  of  lo- 
quacious boalling  ; and  the  perfon  Aibjeft  to  it,  if  his  pretences 
be  admitted,  has  no  inclination  to  infult  the  company.  The 
proud  man,  on  the  other  hand,  is  naturally  filent,  and,  wrapt 
up  in  his  own  importance,  he  feldom  lpeaks  hut  to  make  his 
audience  feel  their  inferiority.  It  is  this  oireumftancc  which 
diftinguiflres  pride  from  dignity,  and  conttitutes  its  finfulnels. 
Every  man  pofiefifed  of  great  powers  ot  mind  is  conlcious  of 
them,  and  feels  that  he  holds  a higher  rank  in  the  fcale  of  exift- 
ence  than  he  whole  powers  are  lefs.  If  he  recollect,  at  the 
fame  time,  that  he  has  nothing  which  he  did  not  receive,  and  that 


his  fuperiority  is  owing  to  the  good  pleafure  of  him  who  forms 
his  creatures  differently,  as  the  potter  forms  his  clay  ; he  will 
be  fo  far  from  infulting  his  inferiors,  that,  when  neceffarily  in 
company  with  them,  he  will  bear  with  their  foibles,  and,  as  far 
as  is  proper,  make  them  lofe  fight  of  the  diftance  which  the 
laws  of  God  and  man  hav.e  for  ever  placed  between  them  and 
him.  This  condefcenfion,  however,  if  he  be  a man  of  dig- 
nity, will  never  lead  him  to  join  with  them  in  any  mean  or 
dirty  ablion.  He  will  even  excufe  in  them  many  things  which 
he  would  condemn  in  himfelf.  and- give  them  his  good  willies, 
after  they  have  forfeited  his  efteem.  Such  a character  is  ami- 
able and  refpedftable,  and  what  every  man  fliould  labour  to  ob- 
tain. From  the  weaknefs  of  human  nature,  however,  it  is  too 
apt  to  degenerate  into  pride. 

To  a man  of  great  intellectual  powers  and  various  erudition, 
the  converfation  of  ordinary  perfons  affords  neither  inftruCtion 
nor  amufement ; and  fuch  converfation,  when  often  repeated, 
muft,  from  the  nature  of  things,  become  tedious  and  irkfome. 
But  it  requires  great  command  of  temper  and  of  manners  to 
prevent  uneafinefs  long  felt  from  fometimes  betraying  itfelf  by 
external  fymptoms,  fuch  as  peevifh  expreffions,  a forbidding 
look,  orablence  of  mind  3 and  thefe  are  the  infallible  indi- 
cations of  contempt  for  the  company,  the  very  word  ingredi- 
ent in  the  paffion  of  pride.  If  this  contempt  be  often  excited, 
it  will  be  formed  into  a habit  3 and  the  proud  man  will  be  fo 
much  under  its  influence,  as  to  infult  his  inferiors,  and  .fome- 
times his  equals,  without  forming  the  refolution  to  infult  either 
the  one  or  the  other.  Such  a character  is  hateful  to  every  com- 
pany, and  is  fo  far  from  indicating  true  dignity  of  mind  in  him. 
to  whom  it  belongs,  that  it  is  obvioully  aflfoeiated  with  mean- 
nefs,  and  indicates  a confcioufnefs  of  fome  radical  defeCL  He 
who  pofteftes  real  and  confpicuous  merit  has  no  occafion  to  de- 
p refs  others  for  the  purpofe  of  railing  himfelf  3 his  fuperiority 
will  be  cheerfully  acknowledged  : but  when  a man  of  undoubt- 
ed eminence  in  one  refpeCt,  is  fo  fwolten  with  pride  as  to  make 
him  wilh  to  appear  great  in  all  refpeCts,  he  has  no  other  means 
of  enforcing  his  ill-founded  claim,  than  dilplaying  his  acknow- 
ledged fuperiority,  with  fuch  infolence  as  may  drive  at  a dif- 
tance from  him  every  perfon  by  whom  he  is  conlcious  that  in 
many  inftances  he  might  be  more  than  rivalled.  Whoever  is 
proud  of  knowledge,  would  do  well  to  confider  how  much 
knowledge  he  wants. 

The  fame  obfervations  which  we  have  made  on  pride  of  parts 
will  apply  to  every  other  fpecles  of  pride,  fuch  as  pride  of 
birth,  office,  or  riches,  &c.  The  peace  and  order  of  fociety 
require  difference  of  rank,  accompanied  with  different  degrees 
of  authority  3 and  he  who  inherits  a title  or  office  from  his  an- 
ceftors,  may  without  pride  be  conlcious  of  his  fuperiority, 
provided  he  forget  not  that  fuch  fuperiority  is  conferred  on  fa- 
milies and  individuals,  not  for  their  own  fakes,  but  for  the  good 
of  the  community.  The  peer  who  keeps  this  circumftance  irv 
mind  may  maintain  his  ftation,  and  reprefs  the  forward  petu- 
lance of  the  plebeian,  without  giving  offence  to  any  thinking 
man  ; but  if  he  dwell  upon  his  rank  with  too  much  compla- 
cency, he  will  in  procefs  of  time  be  apt  to  confider  himfelf  and 
his  family  as  fuperior  by  nature  to  thofe  upon  whom  no  title 
has  been  conferred,  and  then  his  pride  will  become  intolerable. 
] f we  could  trace  our  defcents,  fays  Seneca,  we  Ihquld  find  all 
Haves  to  come  from  princes,  and  all  princes  from  Haves.  To 
be  proud  ot  knowledge,  is  to  be  blind  in  the  light  ; to  be  proud 
of  virtue,  is  to  poifon  ourfelves  with  the  antidote  ; to  be  proud 
of  authority,  is  to  make  our  rife  otlt  downfall.  The  bell  way 
to  humble  a proud  man  is  to  negleCt  him. 

PR1DLAUX  (Humphry)  was  born  at  Padftow  in  Corn- 
wall in  ib  o,  and  was  honourably  defeended  by  both  parents. 
Three  years  he  lludred  at  Wcttminller  under  Dr.  Bulby  3 and 
then  was  removed  to  Chrill-churcb,  Oxford.  Here  he  pul  - 
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lifhed,  in  1676,  bis  Marmora  Oxonicvfia  ex  Arundelianis,  Sel- 
denianis,  aliifque  confata,  cum  perpetuo  Commentario.  This  in- 
troduced him  to  the  lord  chancellor  Finch,  afterward  earl  of 
Nottingham,  who  in  1679  prefented  him  to  the  redtory  of  St. 
Clement  near  Oxford,  and  in  1681  bellowed  on  him  a prebend 
of  Norwich.  Some  years  after  he  was  engaged  in  a controverfy 
with  the  Papitls  at  Norwich,  concerning  the  validity  of  the 
orders  of  the  church  of  England,  which  produced  his  book 
upon  that  fubjeft.  In  1688  he  was  inftalled  in  the  arch- 
deaconry of  Suffolk ; to  which  he  was  collated  by  Dr.  Lloyd, 
then  bilhop  oftNonvich.  In  1691,  upon  the  death  of  Dr.  Ed- 
ward Pococke,  the  Hebrew  profefforlhip  at  Oxford,  being  va- 
cant, was  offered  to  Dr.”  Prideaux  ; but  he  refufed  it.  In  1697 
he  publifhed  his  Life  of  Mahomet,  and  in  1702  was  inftalled 
dean  of  Norwich.  In  1710  he  was  cut  for  the  done;  which 
interrupted  his  fludies  for  more  than  a year.  Some  time  alter 
his  return  to  London,  be  proceeded  with  his  Connection  of  the 
Hillory  of  the  Old  and  New  Tellament ; which  he  had  begun 
when  he  laid  alide  the  deftgn  of  writing  the  Hiftory  of  Appro- 
priations. He  died  in  1724. 

PRIENE,  an  ancient  town  of  Alia  Minor.  It  is  now  called 
Samfun,  and  Samfun-katefi,  which  do  not  however  appear  to 
be  very  recent.  It  was  taken  in  1391  by  Bajazet,  who  fub- 
dued  Ionia.  It  had  formerly,  without  including  the  citadel, 
three  gateways j one  of  which  was  toward?  Kelibefti,  an  ad- 
joining village  ; and  without  it  are  vaults  of  fepulchres.  The 
entrance  was  not  wide.  A part  of  the  arch,  confiding  of  a fingle 
row  of  maflive  Hones,  Hill  remains  ; but  thofe  on  which  it  refts 
are  fo  corroded  by  age,  broken,  or  diftorted,  as  to  feem  every 
moment  ready  to  yield  and  let  down  their  load,  A rugged 
way  leads  to  a fecond  opening  in  the  wall  oppolite  to  this,  and 
about  a mile  from  it  3 beyond  which  are  likewife  vaults  of  fe- 
pulchres. Between  thefe  was  a gate  facing  to  the  plain  ; and 
on  the  left  hand  going  out  of  it  is  a hole,  refembling  the  mouth 
of  an  oven,  in  the  fide  of  a fquare  tower  3 and  over  it  an  in- 
feription  in  fmall  characters,  exceedingly  difficult  to  be  read. 
It  lignifies,  that  a certain  Cyprian  in  his  deep  had  beheld  Ceres 
and  Proferpine  arrayed  in  white  3 and  that  in  three  vifions 
they  had  enjoined  the  worfhip  of  a hero,  the  guardian  of  the 
city,  and  pointed  out  the  place  where,  in  obedience  to  them, 
he  had  ereCted  the  god.  This  was  probably  fome  local  hero, 
whofe  little  iipage  was  fet  in  the  wall,  and  whole  name  and 
memory  have  peiiftied. 

PR  I EST,  a perfon  fet  apart  for  the  performance  of  facrifice, 
and  other  offices  and  ceremonies  of  religion.  Before  the  pro- 
mulgation of  the  law  of  Mofes,  the  firft-born  of  every  family, 
the  fathers,  the  princes,  and  the  kings,  were  priefts.  Thus 
Cain  and  Abel,  Noah,  Abraham,  Melchizedec,  Job,  Ifaac, 
and  Jacob,  offered  themfelves  their  own  facrifices.  Among 
the  Ifraelites,  after  their  exod  from  Egypt,  the  priefthood  was 
confined  to  one  tribe,  and  it  confided  of  three  orders,  the  bigb- 
prieft,  priejls,  and  Levites.  The  priefthood  was  made  here- 
ditary in  the  family  of  Aaron,  and  the  fit  ft  born  of  the  oldeft 
branch  of  that  family,  if  he  had  no  legal  blemiffi,  was  always 
the  high-pried.  This  divine  appointment  was  obferved  with 
confiderable  accuracy  till  the  Jews  fell  under  the  dominion  of 
the  Romans,  and  had  their  faith  corrupted  by  a falfe  philofo- 
phy.  Then,  indeed,  the  high- priefthood  was  fometimes  fet  up 
to  fale  ; and  inftead  of  continuing  for  life,  as  it  ought  to  have 
done,  it  feems,  from  dime  paftages  in  the  New  Tellament,  to 
have  been  nothing  more  than  an  annual  office.  There  is  dif- 
fident reafon,  however,  to  believe,  that  it  was  never  difpofed 
of  but  to  fome  defeendant  of  Aaron,  capable  of  filling  it,  had 
the  older  branches  been  extindl.  (For  the  confecration  and 
offices  of  the  Jcwiffi  priefthood,  we  refer  our  readers  to  the 
books  of  Mofes.)  In  the  time  of  David,  the  inferior  priefts 
were  divided  into  24  companies,  who  were  to  ferve  in  rotation, 
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each  company  by  itfelf,  for  a week.  The  order  in  which  the 
feveral  courfes  were  to  ferve  was  determined  by  lot  5 and  each 
courfe  was  in  all  fucceec’ing  ages  called  by  the  name  of  its  ori- 
ginal chief.  All  nations  have  had  their  priejls.  The  Pagans 
had  priejls  of  Jupiter,  Mars,  Bacchus,  Hercules,  Ofiris,  and 
Ifis,  &c.  ; and  fome  deities  had  priejlejfes.  The  Mahometans 
have  priefts  of  different  orders,  called  febiek,  and  mufti  3 and 
the  Indians  and  Chinefe  have  their  bramins  ar.d  bonzes. 

It  has  been  much  difputed,  whether  in  the  Chriftian  church 
there  be  any  fuch  officer  as  a priejl,  in  the  proper  fenfe  of  the 
word.  The  church  of  Rome,  which  holds  the  propitiatory  fa- 
crifice of  the  mafs,  has  of  courfe  her  proper  priejlbood.  In  the 
church  of  England,  the  word  pr'ujl  is  retained  to  denote  the  fe- 
cond order  in  her  hierarchy,  but,  we  believe,  with  very  different 
fignifications,  according  to  the  different  opinions  entertained  of 
the  Lord’s  fupper.  Some  few  of  her  divines,  of  great  learning, 
and  of  undoubted  proteftantihn,  maintain  that  the  Lord's  fup- 
per is  a commemorative  and  euchariftical  facrifice.  Thefe  con- 
fider all  who  are  authorifed  to  adniinifter  that  facrament  as  in  the 
firiCtell  fenle  priefs.  Others  hold  the  Lord’s  fupper  to  be  a 
feaf  upon  the  one  facrifice,  once  offered  on  the  crols  3 and  thefe 
too  mull  confider  themfelves  a?  clothed  with  fome  kind  of  prieft- 
hood. Great  numbers,  however,  of  the  Englifti  clergy,  per- 
haps the  majority,  agree  with  the  church  of  Scotland,  in  main- 
taining that  the  Lord’s  fupper  is  a rite  of  no  other  moral  im- 
port. than  the  mere  commemoration  of  the  death  of  Chrift. 
Thefe  cannot  confider  themfelves  as  priejls  in  the  rigid  fenfe  of 
the  word,  but  only  as  prejlyters,  of  which  the  word  priejl  is  a 
contraction  of  the  fame  import  with  cider.  See  Supper  of  the 
Lord. 

PRIMyE  vive,  among  phyficians,  denote  the  whole  alimen- 
tary du£t  5 including  the  uefophagus,  ftomach,  and  inteftines, 
with  their  appendages. 

PRIMAGE,  in  commerce,  a fmall  duty  at  the  water-fide, 
ufually  about  t2d.  per  ton,  or  6d.  per  bale,  due  to  the  mailer 
and  mariners  of  a fhip. 

PRIMARY,  firlt  in  dignity,  chief,  or  principal. 

Primary  Qualities  of  Bodies.  See  Metaphysics. 

PRIMATE,  in  church-polity,  an  archbifliop,  who  is  invefted 
with  a jurifdi&ion  over  other  bifhops. 

PRIME,  prpmus,  an  appellation  given  to  whatever  is  firft 
in  order,  degree,  or  dignity,  among  feveral  things  of  the  fame 
or  like  kind  : thus  we  fay,  the  prime  minifter,  prime  coll,  8cc. 
Prime  is  fometimes  ufed  to  denote  the  fame  with  decimal,  or 
the  tenth  part  of  an  unit. 

Prime -Figure,  in  geometry,  one  which  cannot  be  divided 
into  any  other  figures  more  fimple  than  itfelf,  as  a triangle 
among  planes,  and  the  pyramid  among  Col  ids. 

Prime- Numbers,  in  arithmetic,  fee  the  article  Number. 

Prime  ofibe  Moon , is  the  new  moon  when  fhe  firft  appears, 
which  is  about  three  days  after  the  change. 

Prime  Vertical , is  that  vertical  circle  which  paffes  through 
the  poles  of  the  meridian,  or  the  ealt  and  well  points  of  the 
horizon  ; whence  dials  piojedled  on  the  plane  of  this  circle  are 
called  prime  vertical , or  north -anel-foutb  dials. 

Prime,  in  the  Ilornifti  church,  is  the  firft  of  the  canonical 
hours,  fucceeding  to  lauds. 

Prime,  in  fencing,  is  the  firft  of  the  chief  guards.  See 
Guard. 

PRIMER  seasin,  in  feodal  law,  was  a feodal  burden,  only 
incident  to  the  king’s  tenants  in  capite,  and  not  to  thofe  who 
held  of  inferior  or  mefne  lords.  It  was  a right  which  the  king 
had,  when  any  of  his  tenants  in  capite  died  leifed  of  a knights 
fee,  to  receive,  of  the  heir  (provided  he  were  of  full  age)  one 
whole  year’s  profits  of  the  lands  if  they  were  in  immediate  pof- 
feffion,  and  half  a year’s  profits  if  the  lands  were  in  reverfion 
expectant  on  an  eftate  for  lile.  This  feems  to  be  little  more 
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than  an  additional  relief,  (lee  Relief;)  but  grounded  upon 
this  feodal  reafon,  That,  by  the  ancient  law  of  feods,  imme- 
diately upon  the  death  of  a vallal  the  fuperior  was  entitled  to 
enter  and  take  feifin  or  polfieflion  of  the  land,  by  way  of  pro- 
tection againfl  intruders,  till  the  heir  appeared  t.o  claim  it,  and 
receive  invefliture  : and  for  the  time  the  lord  to  held  it,  he  was 
entitled  to  take  the  profits  ; and  unlefs  the  heir  claimed  within 
a year  and  day,  it  was  by  the  drift  law  a forfeiture.  This 
praftice  however  feems  not  to  have  long  obtained  in  England, 
if  ever,  with  regard  to  tenures  under  inferior  lords  ; but,  as  to 
the  Ring’s  tenures  in  capite,  this  prima feifma  was  exprefs’y  de- 
clared, under  Elen.  III.  and  Ed.  II.  to  belong  to  the  king  by 
prerogative,  in  contrsdiftinftion  to  other  lords.  And  the  king 
was  entitled  to  enter  and  receive  the  whole  profits  of  the  land, 
till  livery  was  fued  ; which  fuit  being  commonly  within  a year 
and  day  next  after  the  death  of  the  tenant,  therefore  the  king 
ufed  to  take  at  an  average  the  JirJl  fruits,  that  is  to  fay,  one 
vear’s  profits  of  the  land.  And  this  afterwards  gave  a handle 
to  the  popes,  who  claimed  to  be  feodal  lords  of  the  church,  to 
claim  in  like  manner  from  every  clergyman  in  England  the  firlt 
year's  profits  of  his  benefice,  by  way  of  primitive,  or  firit-  fruits. — 
All  the  charges  arifing  by  primer  feifin  were  taken  away  by  12 
Car.  II.  c.  24. 

PRIMING,  in  gunnery,  the  train  of  powder  that  is  laid, 
from  the  opening  of  the  vent,  along  the  gutter  or  channel  on  the 
upper  part  of  the  breech  of  the  gun  ; which,  when  fired,  con- 
veys the  fiame  to  the  vent,  by  which  it  is  further  communicated 
to  the  charge,  in  order  to  fire  the  piece.  This  operation  is 
only  ufed  on  lhipboard  at  the  proof,  and  fometimes  in  garrifon ; 
for,  on  all  other  occafions,  tubes  are  ufed  for  that  purpofe. 

Pr iming-  IFire,  in  gunnery,  a fort  of  iron  needle  employed 
to  penetrate  the  vent  or  touch-hole  of  a piece  of  ordnance,  when 
it  i3  loaded  ; in  older  to  difeover  whether  the  powder  con- 
tained therein  is  thoroughly  dry  and  fit  for  immediate  fervice  ; 
as  likewife  to  fiearch  the  vent  and  penetrate  the  cartridge,  when 
the  guns  are  nut  loaded  with  the  loofe  powder. 

Priming,  among  painters,  fignifies  the  laying  on  of  the  firft 
coat  of  colour. 

PRIMIPILUS,  in  antiquity,  the  centurion  of  the  firfl  cohort 
of  a legion,  who  had  the  charge  of  the  Roman  eagle. 

PRIMITIVE,  the  fird-fruits  gathered  of  the  earth*  whereof 
the  ancients  made  prelen ts  to  the  gods. 

PRIMITIX  E,  in  grammar,  is  a root  or  original  word  in  a 
language,  in  contradillinftion  to  derivative:  thus,  GW  is  a 
primitive;  godly,  a derivative  ; vend  godlike,  a compound. 

PRIMOGENITURE,  the  light  of  the  fiid-born,  has  among 
mod  nations  been  very  confiderable.  The  fird-born  Ion  in  the 
patriarchal  ages  had  a fuperiority  over  his  brethren,  and,  in  the 
abfence  of  his  father,  was  prieft  to  the  family.  Among  the 
levs,  he  was  confecrated  to  the  Lord,  had  a double  portion  of 
the  inheritance,  and  fucceeded  in  the  government  of  the  family 
or  kingdom.  It  is,  however,  remarkable,  and  unquedionably 
fbows  the  connexion  between  this  inftitution  and  the  both  and 
office  of  our  Saviour,  that,  if  a woman’s  rtrtb  child  was  a girl, 
neither  fhe  nor  the  children  that  came  after  her  were  confe- 
crated. 

In  every  nation  of  Europe,  the  right  of  primogeniture  prevails 
in  fome  degree  at  prefent,  but  it  did  not  prevail  always.  The 
law  which  calls  the  elder  horn  to  the  crown,  preferably  to  others, 
was  nfit  introduced  into  France  till  very  late  ; it  was  unknown 
to  the  firlb  race  of  kings,  and  even  to  the  fecond.  'l'he  four 
Ion?  of  Clovis  fhared  the  kingdom  equally  among  themfelves  ; 
and  Louis  le  Debonnaire  did  the  fame  : it  was  not  till  the  race 
of  Hugh  Capet  that  the  prerogative  of  fuccetfion  to  the  crown 
was  appropriated  to  the  fiift  Horn. 

By  the  ancient  culbom  of  (r.vel  kind,  ft  ill  preferred  in  fome 
parts  of  our  Bl  ind,  primogeniture  is  of  no  aqcount  ; the  paternal 
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eftate  being  equally  fhared  by  all  the  fons.  And  it  has  been  a 
matter  of  violent  and  learned  difpute,  whether,  at  the  death  of 
Alexander  III.  Baliol  or  Bruce  was,  by  the  law  as  it  then  dood, 
heir  to  the  crown  of  Scotland.  The  former  had  undoubtedly  the 
right  of  primogeniture,  but  the  latter  lbood  in  one  degree  of 
nearer  relation  to  the  deceafed  fovereign  ; and  the  Scottifii  barons, 
not  being  able  to  determine  whofc  claim  was  baft  founded, 
referred  the  queftion  to  Edward  I.  of  England,  and  thereby 
involved  their  country  in  a long  and  ruinous  war. 

PR1MORIE,  is  a name  given  by  the  Slavi  to  that  traft  of 
fea-coaft  which  lies  between  the  two  rivers  Cettina  and  Narenta, 
the  firfi  of  which  is  the  Neftus  and  Tiluras,  and  the  fecond  the 
Narus,  of  the  ancients;  compriling  what  was  properly  called 
Dalmatia  two  ages  before  our  era,  and  which  was  known  to  the 
Greeks  of  the  low  time3  under  the  name  of  Paratalajjia.  Appian 
informs  us  that  the  Ardei  or  Vardei  poflefled  many  cities  there, 
part  of  which  they  fuzed  before  the  invafion  of  the  Romans, 
and  part  they  built  themfelves.  We  learn  alfo  from  the  Tabu'd 
Pcntirgcriana,  that  after  the  conqueft  many  of  thofe  cities  re- 
mained, and  were  inhabited  by  the  conquerors,  who  alfo  founded 
new  fettlements.  And  indeed  were  thefe  proofs  wanting,  the 
numerous  inferiptions  found  near  the  fea,  and  fometimes  amon<r 
the  hills,  would  render  it  at  lead  probable.  The  coad  is  ex- 
tremely pleafant,  the  foil  fertile,  and  the  fituation  mod  conveni- 
ent for  commerce  with  the  inland  provinces.  By  bad  manage- 
ment, however,  much  ground  has  been  loll  near  the  lea,  by  its 
being  cme  e l wiih  gravd ; and  by  imprudent  cultivation  of  the 
hills,  the  impetuous  fury  of  the  mountain  torrents  has  rendered 
a part  of  it  uninhabitable.  Macarfka  is  now  the  only  town  in 
the  territory,  and  it  appears  to  have  rifen  out  of  the  ruins  of  the 
ancient  Rataneum  of  Pliny.  It  formed  a part  of  the  Naren- 
tan  date  for  feveral  ages,  and  afterwards,  together  with  the  red 
of  Primorie,  palled  under  the  obedience  of  various  Chridian 
princes.  It  afterwards  became  fubjeft  to  the  Ottoman  Porte, 
and  at  lad  voluntarily  fuhjefted  itfelf  to  the  Venetian  republic. 
See  Dalmatia  and  Macarska.  See  alfo  Fortis’s  Travels 
into  Dalmatia,  p.  265 — 318. 

PRIMULA,  the  Primrose:  A genus  of  the  monogynia 
order,  belonging  to  the  pentandria  clafs  of  plants  5 and  in  the 
natural  method  ranking  under  the  2 id  order,  Precise.  The 
involucrum  lies  under  a firnple  umbel  ; the  tube  of  the  corolla 
cylindrical;  with  the  mouth  or  limb  patulous.  This  genus, 
including  alfo  the  polyanthus  and  auricula,  furnidies  an  excel- 
lent collection  of  low,  fibrous- rooted,  heibaceous,  flowerv  peren- 
nials. 

r.  The  primula  veris,  or  fprlng  primrofe,  has  thick  and  very- 
fibrous  roots,  crowned  by_  a cluder  of  large  oblong  indented 
rough  leaves,  and  numerous  fiower-dalks,  from  about  three  or 
four,  to  five  or  fix  inches  high  ; each  terminated  commonly  by 
one  dower. — The  varieties  are,  common  yellow-fiowercd  prim- 
rofe  of  the  woods — white  primrofe — paper-white — red — double 
red — double  yellow,  and  double  white. — All  thefe  dower  abun- 
dantly in  March  and  April,  and  continue  for  a month  or  fix 
weeks. 

The  cowflip  primrofe,  or  cowllip,  has  very  thick  fibrous  roots, 
crowned  by  a cluder  of  oblong,  indented,  round  leaves,  and  up- 
right, firm  (lower  dalles  five  or  fix  inches  high,  terminated 
each  by  a cluder  of  (mail  dowers.  The  varieties  are,  common 
tingle  yellow  cowllip  of  the  meadows — double  yellow  cowflip  — 
fc.irlet  'cow’ll ij) — hole  and-hofe  cowflip;  one  flower  growing  out 
of  the  bol'om  of  another,  the  lowermod  ferving  as  a calyx  ; all 
of  which  varieties  have  the  flower  (talks  crowned  by  many 
flowers  in  branches. — They  flower  in  April  and  May,  continu- 
ing in  fuccetfion  a month  or  fix  weeks. 

2.  The , poly an'bus,  has  thick  fibrous  roots,  increafing  into 
large  bunches,  cruwned  with  a cluder  of  large  oblong  indented 
rough  leaves  ; amidd  them  upright  flower  Hacks  fix  or  eight 
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Inches  high,  terminated  moftly  by  a duller  of  leveral  fpreading 
flowers  of  many  different  colours  in  the  varieties.  The  principal 
are,  purple,  red,  gold,  orange-coloured,  &rc.  They  all  flower 
beautifully  in  April  and  May,  and  frequently  again  in  autumn  ; 
and  fometimes  even  in  winter,  if  the  ieafon  is  mild.  The  poly- 
anthus is  one  of  the  rjoted  prize-flowers  among  the  florifts  ; 
many  of  whom  are  remarkably  induftrious  in  railing  a confider- 
able  variety  of  different  forts,  as  well  as  in  ufing  every  art  to 
blow  them  with  all  requifite  perfection  ; for,  among  the  virtuofi, 
a polyanthus  mull  potfefs  feveral  peculiar  properties  in  order  to 
be  admitted  in  their  collections.  The  chief  properties  required 
in  a florift’s  polyanthus  are,  i.  The  ftem  or  flower-ftalk  fhall  be 
upright,  moderately  tall,  with  ftrength  in  proportion,  and 
crowned  by  a good  regular  bunch  of  flowers  on  fhort  pedicles, 
llrong  enough  to  fupport  them  nearly  in  an  upright  pofition, 
2.  The  florets  of  each  branch  lhould  be  equally  large,  fpreading 
open  flat,  with  the  colours  exquifite,  and  the  ftripes  and  varie- 
gations lively  and  regular.  3.  The  eye  in  the  centre  of  each 
floret  Ihould  be  large,  regular,  and  bright ; and  the  antherae,  by 
the'florifts  called  the  thrum,  fliould  rife  high  enough  to  cover  the 
mouth  of  the  tube  or  hollow  part  in  the  middle  of  the  florets, 
and  render  them  what  they  call  thrum-eyed  ; but  when  the  ftyle 
elevates  the  ftigma  above  the  antherce,  the  eye  of  the  tube  gene- 
rally appears  hollow,  fliowing  the  ftigma  in  the  middle,  like 
the  head  of  a pin,  and  is  reje&ed  as  an  incomplete  flower, 
though  its  other  properties  fliould  be  ever  fo  perfeCl.  This  pin- 
eyed  polyanthus,  however,  though  rejeCled  by  the  florifts,  is  the 
flower  in  its  moft  perfeCl  ftate,  and  great  numbers  of  them  are 
of  as  beautiful  forms  and  colours  as  the  thrum  eyed  varieties. 

3.  The  auricula  has  a thick  fibrous  root,  crowned  by  a cluf- 
ter  of  oblong,  flefhy,  broad,  ferrated,  fmooth  leaves,  relembling 
the  (hape  of  a bear’s  ear ; and  amidft  them  upright  flower-ftalks 
from  about  three  or  four  to  fix:  or  eight  inches  high,  terminated 
by  an  umbellate  duller  of  beautiful  flowers,  of  many  different 
colours  in  the  varieties.  All  of  thefe  have  a circular  eye  in  the 
middle  of  each  flower,  and  of  which  there  are  different  colours  ; 
whence  the  auriculas  are  diftinguilhed  into  yellow-eyed,  white- 
eyed, &c.  The  petals  of  moft  of  the  kinds  are  powdered  with 
an  exceeding  fine  farina  ormealy  powder,  which  contributes 
greatly  to  the  beauty  of  the  flower.  They  all  flower  in  April 
or  May,  continuing  a month  or  fix  weeks  in  beauty,  and  ripening 
plenty  of  feeds  in  June. 

All  the  varieties  of  the  common  fpring  primrofe  multiply  fo 
fall  by  the  roots,  that  it  is  fcarce  worth  while  to  raife  them  from 
feeds.  However,  though  many  fingle  kinds  may  be  raifed  from 
feed,  yet  parting  the  roots  is  the  only  method  by  which  the  double 
kind  can  be  preferved  ; and  the  fame  thing  is  to  be  obferved  of 
all  the  reft. 

PRIMUM  mobile,  in  the  Ptolemaic  aftronomy,  the  ninth 
or  higheft  fphere  of  the  heavens,  whofe  centre  is  that  of  the 
world,  and  in  comparifon  of  which  the  earth  is  but  a point. 
This  they  will  have  to  contain  all  other  fpheres  within  it,  and 
to  give  motion  to  them,  turning  itfelf,  and  all  them,  quite  round 
in  24  hours. 

PRINCE,  Princeps,  in  polity,  a perfon  invefted  with  the 
fupreme  command  of  a ftate,  independent  of  any  fuperior. 

Prince  alfo  denotes  a perfon  who  is  a fovereign  in  his  own 
territories,  yet  holds  of  fome  other  as  his  fuperior  ; fuch  are  the 
princes  of  Germany,  whq’,  though  abfolute  in  their  refpeClive 
principalities,  are  bound  to  the  emperor  in  certain  fervices. 

Prince  alfo  denotes  the  ifliie  of  princes,  or  thofe  of  the  royal 
family.  In  France,  before  the  revolution,  they  were  called 
princes  of  the  Hood,  and  during  the  fhort  continuance  of  the  con- 
ftitution  of  1791,  French  princes.  In  England  the  king’s  .chil- 
dren are  called  fons  and  daughters  of  England  ; the  eldeft  fon  is 
created  prince  of  Wales  ; the  cadets  are  created  dukes  or  earls 
as  the  king  pleafes,  and  the  title  of  all  the  children  is  royal  high- 


nefs : all  fubje&s  are  to  kneel  when  admitted  to  kils  their  hand, 
and  at  table  out  of  the  king’s  prefence  they  are  ferved  on  the 
knee.  See  Royal  family. 

Prince  of  ibc  Senate,  in  old  Rome,  the  perfon  who  was 
called  over  firft  in  the  roll  of  fenators,  whenever  it  was  renewed 
by  the  cenfors : he  wa9  always  of  conful^r  and  cenforian  dignity. 
See  the  article  Senate,  ' 

Prince’s  Metal,  a mixture  of  copper  and  zinc,  in  imitation 
of  gold. 

Princetown.  See  New  Jersey. 

Prince  of  Wales's  IJland,  or  Pulo  Penany,  is  fituated  in  the 
entrance  of  the  ftraits  of  Malacca,  in  too  degrees  of  eaft  longi- 
tude, and  in  five  degrees  of  north  latitude.  It  is  about  feven 
leagues  in  length  and  three  in  breadth.  Its  northern  extremity 
runs  nearly  parallel  with  the  main  land  at  a diftance  of  about 
two  miles,  by  which  a fine  channel  is  formed,  where  the  greatefl 
fleets  might  ride  in  perfeCl  fafety,  the  height  of  the  furrounding 
mountains  ailing  as  a harrier  againft  the  force  of  the  prevailing 
winds.  The  climate,  confidering  its  vicinity  to  the  equator,  is 
remarkably  mild.  Eighty  degrees  is  about  the  mean  height  of 
the  thermometer  at  noon,  which,  during  the  night,  is  feldom 
above  70.  Its  healthfulnefs  is  certainly  not  furpafled  by  that 
of  any  European  fetllement  on  the  coaft.  Out  of  agarrilon  of 
300  troops  (natives  of  PJindoftari),  not  one  died  for  the  fpace 
of  14  months;  a Angular  fail  to  be  experienced  by  a new  fet- 
tlement  in  an  uncleared  country.  This  great  falubrity  is  per- 
haps the  effeCl  of  a conllant  ventilation,  fupported  by  almoll 
continued  but  gentle  breezes,  added  to  the  drynefs  of  the  foil, 
the  uniform  but  gradual  elevation  from  the  fea  to  the  foot  of  the 
hills  preventing  thofe  flagnations  of  water  which,  in  tropical 
latitudes,  are  fo  highly  prejudicial  to  the  health  of  man. 

A ridge  of  beautiful  mountains,  deeply  indented  with  val- 
leys, and  covered  with  evergreens,  divides  the  ifland  longitudi- 
nally. Innumerable  rivulets  receive  their  origin  from  thefe 
mountains,  and  are  remarkable  for  the  tranfparency  and  cool- 
nefs  of  their  waters.  The  foil,  which  is  light  and  Tandy  near 
the  fea,  gradually  changes  to  a rich  clay  as  it  approaches  to  the- 
high  lands.  There  the  fugar-cane  grows  with  the  utmoll  luxu- 
riance, and  the  moft  plentiful  crops  of  rice  are  every  where  pro- 
duced. The  gardens  have  already  furnilhed  the  inhabitants  with 
cabbages  and  potatoes ; and  when  induftry  (hall  have  reached 
the  tops  of  the  mountains,  it  will  be  no  furprife  to  fee  in  the 
plantations  moft  of  the  productions  of  Europe  in.  their  utmoll 
perfeClion.  In  decorating  the  landfcapes  of  this  little  illand, 
nature  has  been  peculiarly  lavilh.  An  affemblage  of  flowering 
trees  and  lhrubs  in  perpetual  bloffom,  and  endlefs  in  the  variety 
of  their  fpecies,  form  the  firft  fliade.  Thefe  are  overtopped  by 
foreft  trees  of  an  immenfe  height,  which  fpread  their  vail  branches 
on  every  fide,  and  are  covered  with  the  richelt  foliage.  Here 
Grangers  feel  with  rapture  the  eft'eCt  of  the  breezes,  which,  from 
whatfoever  quarter  they  blow,  are  llrongly  impregnated  with  the 
fragrance  of  the  groves. 

The  original  animal  productions  of  this  illand  are  very 
limited.  Of  quadrupeds,  the  wild  hog,  deer,  and  fquirrel,  nearly 
comprehend  the  whole  ; but  the  abfence  of  the  tiger  and  leopard, 
whofe  numbers  and  ferocity  almoft  render  the  oppofite  Ihores 
uninhabitable,  amply  compenfates  for  this  deficiency.  The 
flying  fox  and  fquirrel  are  natives  , of  this  illand  ; the  former  a 
nondefeript,  and  a great  natural  curiofity.  Of  birds  there  arc 
alfo  but  a few,  and  only  one  which  is  remarkable  for  the  melody 
of  its  notes.  The  crow  and  fparrow,  the  never-failing  attend- 
ants on  population,  have  but  lately  made  their  appearance. 
They  are  now,  however,  rapidly  increafing  and  multiplying. 
All  the  domeftic  animals  arrive  here  at  great  perfection. 

The  fea  which  furrounds  the  ifland  affords  a vail  variety  of 
fifh  of  the  moll  delicious  flavour,  and  its  Ihores  abundance  ot  the 
fineft  turtle  and  oyllers.  In  no  lituation  indeed  are  the  conve- 
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jiiencies  and  luxuries  of  life  enjoyed  in  greater  profufion.  The 
advantages  of  the  ifland  in  a political  and  commercial  view,  are 
too  obvious  to  require  to  be  pointed  out. 

Prince  William's  Sound,  fituated  on  the  north-weft  coaft  of 
America,  and  lo  named  by  Captain  Cook  in  1:78.  The  men, 
women  and  children  of  this  found  are  all  clothed  in  the  fame 
manner.  Their  ordinary  drefs  is  a fort  of  clofe  frock,  or  rather 
robe,  which  fometimes  reaches  only  to  the  knees,  but  generally 
down  to  the  ancles.  Thel'e  frodks  are  compofed  of  the  fkins  of 
various  animals,  and  are  commonly  worn  with  the  hairy  fide 
outwards.  The  men  often  paint  their  faces  of  a black  colour, 
and  of  a bright  red,  and  fometimes  of  a blueifh  or  leaden  hue; 
but  not  in  any  regular  figure.  The  women  pundture  or  ftain 
the  chin  with  black,  that  comes  to  a point  in  each  of  their 
cheeks.  Their  canoes  are  of  two  forts  5 the  one  large  and  open, 
the  other  fmall  and  covered.  The  framing  confilts  of  llender 
pieces  of  wood,  and  the  outfide  is  compofed  of  the  fkins  of  feals, 
or  other  fea  animals,  flretched  over  the  wood.  Their  weapons, 
and  implements  for  hunting  and  fifhing,  are  the  fame  as  thofe 
ufed  by  the  Greenlanders  and  Efquimaux.  Many  of  their  fpears 
are  headed  with  iron,  and  their  arrows  are  generally  pointed 
with  bone.  The  food  they  were  feen  to  eat  was  the  fleth  of  fome 
animal,  either  roafted  or  broiled,  and  dried  rith.  Some  of  the 
former  that  was  purchafed  had  the  appearance  of  bear’s  flefh. 
They  alfo  eat  a large  fort  of  fern-root,  either  baked  or  drell'ed  in 
fome  other  method.  Their  drink,  in  all  probability,  is  water; 
for,  in  their  canoes,  they  brought  in  wooden  veffels  fnow,  which 
they  fwallowed  by  mouthfuls.  Our  knowledge  of  the  animals 
of  this  part  of  the  American  continent  is  entirely  derived  from 
the  fkins  that  were  brought  by  the  natives  for  fale.  Thefe  were 
principally  of  bears,  common  and  pine  martins,  fea-otters,  feals, 
racoons,  tmall  ermines,  foxes,  and  the  whitifh  cat  or  lynx.  The 
birds  found  here  were  the  halcyon,  or  great  king’s-fifher,  which 
had  fine  bright  colours;  the  white-headed  eagle,  and  the  hum- 
ming-bird. The  filh  that  were  principally  brought  to  market 
for  tale  were  torfik  ajid  halibut.  The  rocks  were  almoft  defti- 
tute  of  fhell-fifh  ; and  the  only  other  animal  of  this  tribe  that 
was  obferved  was  a reddifh  crab,  covered  with  very  large  fpines. 
Few  vegetables  of  any  kind  were  obferved  ; and  the  trees  that 
chiefly  grew  about  this  found  were  the  Canadian  fpruce  pine, 
fome  of  which  were  of  a confiderable  fize.  E.  Ion.  115.  21. 
N.  lat.  59.  73. 

PRINCIPAL,  the  chief  and  mold  neceflary  part  of  a thing. 
The  principal  of  a college  or  hall  is  the  mailer  thereof.  In 
commerce,  principal  is  the  capital  of  a fum  due  or  lent  3 fo 
called  in  oppofition  to  intereft.  See  Interest.  It  alfo  de- 
notes the  fuff  fund  put  by  partners  into  a common  flock,  by 
which  it  is  cliftinguifhed  from  the  calls  or  acceflions  afterwards 
required. 

Principal,  in  mufic.  See  Fundamental,  in  mufic,  and 
Generator,  in  mufic. 

Principal,  in  law,  is  either  the  a£lor  or  abfolute  perpetra- 
tor of  the  crime,  who  is  called  a principal  in  the  firft  degree  3 
or  he  who  is  prefent,  aiding  and  abetting  the  fa<El  to  be  done,  who 
is  douiVninatcd  a principal  in  the  fecond  degree.  The  prefence 
of  a principal  need  not  always  be  an  adftual  immediate  (landing 
by,  within  fight  or  hearing  of  the  fatfl ; but  there  may  be  alfo  a 
conllrudlive  prefence,  as  when  one  commits  a robbery  or  mur- 
der, and  another  keeps  watch  or  guard  at  fome  convenient  dil- 
tance.  And  this  rule  has  alfo  other  exceptions  j for,  in  cafe  of 
murder  by  poifoning,  a man  may  be  a principal  felon  by  pre- 
paring and  laying  the  poifon,  or  giving  it  to  another  (who  is 
ignorant  of  its  poifonous  quality)  for  that  purpofe;  and  yet  not 
adminifter  it  himfelf,  nor  be  prefent  when  the  very  deed  of 
poifoning  is  committed.  And  the  fame  reafoning  will  hold, 
with  regard  to  other  murders  committed  in  the  abfenre  of  the 
murderer  by  means  which  he  had  prepared  before- hand,  and 


which  probably  could  not  fail  of  their  mifehievous  efl’eft.  As 
by  laying  a trap  or  pit-fall  for  another,  whereby  he  is  killed  5 
letting  out  a wild  bead,  with  an  intent  to  do,mifchief3  or 
exciting  a madman  to  commit  murder,  fo  that  death  there- 
upon ejifues  : in  every  one  of  thefe  cafes  the  party  offending  is 
guilty  of  murder  as  a principal,  in  the  firft  degree.  For  he  can- 
not be  called  an  acceffory,  that  neceftarily  pre-fnppofing  a princi- 
pal ; and  the  poifon,  the  pit-fall,  the  beafi,  or  the  madman,  can- 
not be  held  principals,  being  only  the  inftrurnents  of  death.  As 
therefore  he  mull  be  certainly  guilty,  either  as  principal  or  ac- 
cefl'ory,  and  cannot  be  fo  as  acceffory,  it  follows  that  he  mull  be 
guilty  as  principal  5 and  if  principal,  then  in  the  firft  degree  3 
for  there  is  no  other  criminal,  much  lefs  a fuperior  in  the  guilt, 
whom  he  could  aid,  abet,  or  aflift. 

Principal  Point,  in  perfpeftive,  is  a point  in  the  perfpedfive 
plane,  upon  which  a lipe  is  drawn  from  the  eye,  perpendicular 
to  which  the  plane  falls.  This  point  is  in  the  interfedtion  of  the 
horizontal  and  vertical  plane  3 and  is  alfo  called  the  point  of 
fight,  and  point  of  the  eye.  See  Perspective. 

Principal  Ray,  in  perfpedlive,  is  that  which  paffes  perpen- 
dicularly from  the  fpeftator’s  eye  to  the  perfpedtive  plane,  or 
picture.  Whence  the  point  where  this  ray  falls  on  the  plane, 
is  by  fome  alfo  called  the  principal  point,  which  other  writers 
call  the  centre  of  the  picture,  and  the  point  of  concurrence . 

PRINCIPATO,  the  name  of  a province  of  Italy,  in  the 
kingdom  of  Naples,  which  is  divided  into  two  parts,  called  by 
the  Italians  the  Principato  Ultra  and  the  Principato  Citra,  that 
is,  the  Hither  and  P'urther  Principato.  The  Hither  Principato 
is  bounded  on  the  north  by  the  Further  Principato  and  part  of 
the  Terra-di-Lavoro,  on  the  weft  and  fouth  by  the  Tufcan  Sea, 
and  on  the  eaft  by  the  Bafilicata.  It  is  about  60  miles  in  length*, 
and  30  in  breadth  ; the  foil  is  fertile  in  wine,  corn,  oil,  and 
faffron  ; and  they  have  a great  deal  of  filk,  befides  feveral  mine- 
ral fprings.  The  capital  town  is  Salerno.  The  Further  Prin- 
cipato is  bounded  on  the  north  by  the  county  of  Molefe  and  the 
Terra-di-Lavoro,  on  the  weft  by  the  Tufcan  Sea,  on  the  fouth 
by  the  Hither  Principato,  and  on  the  eaft  by  the  Capitanata.  It 
is  about  37  miles  in  length,  and  30  in  breadth.  The  Apennine 
mountains  render  the  air  cold ; and  the  foil  is  not  very  fertile 
either  in  corn  or  wine,  but  it  produces  chefnuts,  and  paftures 
in  great  plenty.  Benevento  is  the  capital  town. 

PRINCIPLE,  principiu m,  in  general,  is  ufedfor  the  caufe,. 
fource,  or  origin  of  any  thing. 

Principle,  in  human  nature.  See  Disposition. 

Principle,  in  fcience,  is  a truth,  admitted  without  proof, 
from  which  other  trutns  are  inferred  by  a chain  of  reafoning. 
Principles  are  of  two  kinds,  primary  and  general  5 and  to  the 
lalt  the  name  of  axioms  is  ufually  given  on  account  of  their 
importance  and  d'giuiy.  An  axiom  or  general  principle,  when 
the  terms  in  which  it  is  exprefled  are  undtrftood,  muft  be  a felf- 
evident  truth;  but  from  its  very  nature  it  cannot  be  a frfi 
truth.  Our  firft  truths  arc  all  particular.  A child  knows  that 
two  particular  lines,  each  an  inch  long,  are  equal  to  one  another, 
before  he  has  formed  any  general  notions  of  length  and  equality. 
“ Things  equal  to  one  and  the  fame  thing  are  equal  to  one 
another,”  is  the  firft  of  Euclid’s  axioms  ; and  an  axiom  it  un- 
doubtedly is,  but  to  no  man  has  it  been  truth.  It  is,  if 
we  may  life  the  expretTion,  a genus  or  clap  of  truths  compre- 
hending under  it  numberlefs  individuals.  Were  a full-grown, 
man  introduced  into  the  world,  without  a lingle  idea  in  his 
mind,  as  we  may  fuppofe  Adam  to  have  been,  he  would  in- 
ftantly  perceive,  upon  laying  together  three  pieces  of  wood 
each  a foot  long,  that  they  were  all  equal  in  length  ; and  if  he 
were  to  cut  another  of  the  fame  length  with  any  one  of  them,, 
he  would  find  upon  trial,  that  it  was  of  the  fame  lengin  with 
them  all.  After  a few  fimplc  experiments  of  this  kind,  he 
would,  by  a law  of  human  thought,  infer  that  all  thing: 
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equal  in  length  or  in  any  other  dimcnfion,  to  any  one  thing, 
are  in  that  dimcnfion  equal  to  one  another. 

It  was  not  therefore  with  fuel)  weaknefs  as  fome  have  ima- 
gined, that  Hobbes  affirmed  thofis  propofitions  commonly 
called  axioms,  not  to  be  primary  but  fecondary  principles.  A 
primary  principle  dcl'erves  not  the  name  of  an  axiom,  as  it  is 
only  a particular  truth  including  in  it  no  other  truth.  There 
is  not  one  of  Euclid's  axioms  which  has  not  been  the  refult  of 
induction,  though  we  remember  not  the  time  at  which  the  in- 
duction was  made.  That  the  whole  is  greater  than  any  of  its 
parts  is  a general  truth  no  man  of  common  tenfe  can  contro- 
vert; but  every  one  difeover'ed  that  truth  by  obferving  that  his 
body  was  larger  than  his  head,  his  foot,  or  his  hand  ; that  a 
mountain  is  larger  than  a mole-hill  in  the  middle  of  it ; and  that 

u m m m ' 

a piece  of  timber  meafuring  what  is  called  a yard  is  longer  than 
any  one  of  the  divifions  marked  upon  it,  and  termed  inches. 
The  paiticular  obfervations  are  made  through  the  fenfes,  and 
treafured  up  in  the  memory  ; and  the  intellect,  by  its  conllitu- 
tion,  compares  them  together,  marks  in  what  they  agree  and 
difagree,  and  thence  draws  its  axioms  or  general  principles. 
He,  therefore,  who  ihould  admit  the  truth  of  an  axiom,  and 
deny  the  evidence  of  ltnfe  and  perception,  would  aft  as  ab- 
iurdly  as  he  who  accepts  payment  in  a bank-bill,  and  refufes  it 
in  the  individual  pieces  of  gold  or  filver  which  that  bill  ltpre- 
fents.  General  axioms  are  of  infinite  ufe  in  the  purfnits  of  fei- 
ence  : but  it  is  not  becaufe  they  create  new  truths ; they  only 
Ihorten  the  procels  in  the  difeovery  offuch  as  might  be  found, 
with  labour,  through  the  medium  of  particular  propofitions. 
See  Campbell's  Philofophy  of  Rhetoric  and  Tatham’s  Chart  and 
Scale  of  Truth. 

Principles,  in  phyfics,  are  often  confounded  with  elements, 
or  the  firft  and  fimpleft  parts  whertof  natural  bodies  are  com- 
pounded, and  into  which  they  are  again  refolvable  by  the  force 
of  fire. 

PRINGLE  (Sir  John),  an  eminent  phyfician  and  philo- 
fopher,  wras  a younger  fon  of  Sir  John  Pringle  of  Stitchel,  in 
the  (hire  of  Roxburgh,  Baronet ; took  the  degree  of  M.  D.  at 
Leyden,  1730;  and  publilhed  there  Diferiatio  Inauguralis  de 
Marcore  Senili,  4to.  After  having  been  forne  years  profeflbr 
of  moral  philofophy  at  Edinburgh,  he  was  in  June  1743  ap- 
pointed phyfician  to  the  duke  of  Cumberland,  and  phylician- 
general  to  the  hofpital  of  the  forces  in  Flanders,  where  the 
earl  of  Stair  appeats  to  have  been  his  patron.  In  Fclnuary 
1746  Dr.  Pringle,  Dr.  Armiliong,  and  Dr.  Barker,  were 
nominal ed  phyficians  to  the  hofpital  for  lame,  maimed,  and 
fick  foldiers,  behind  Buckingham  houfe ; and  in  April  1749 
Dr.  Pringle  was  appointed  phyfician  in  ordinary  to  the  king. 
In  1730  he  publilhed  “ Obfervations  on  the. Nature  and  Cure 
of  Hospital  and  Gaol  Fevers,  in  a letter  to  Dr.  Mead,”  Svo. 
(reprinted  in  1755)  ; and  in  1752  he  favoured  the  public  with 
the  refult  of  his  long  experience  in  an  admirable  trtatife  under 
the  title  of  “ Obfervations  on  the  Diforders  of  the  Army  in 
Camp  and  Garrifon,”  8vo.  On  the  14th  of  April  1752  he 
married  Charlotte,  fecond  daughter  of  Dr.  Oliver,  an  eminent 
phyfician  at  Bath.  In  17 56  he  was  appointed  jointly  with 
Dr.  Wintringham  (afterwards  Sir  Clifton  Wintringham,  Bart.) 
phyfician  to  the  hofpital  for  the  fervice  of  the  forces  of  Great 
Britain.  After  the  acceflion  of ' his  prefent  majelly,  Dr. 
P,  ingle  wa3  appointed  phyfician  to  the  queen’s  houfehold, 
1 76  1 ; phyfician  in  ordinary  to  the  queen  in  1763,  in  which 
year  he  wa3  admitted  of  the  college  of  phyficians  in  London  ; 
and  on  the  5th  of  June  17 65  be  was  advanced  to  the  dignity 
of  a baronet  of  Great  Britain.  In  1772  he  was  eleCled  prefi- 
dent  of  the  Roy;  1 Society,  where  his  fpeeches  for  five  fuccef- 
five  years,  on  delivering  the  prize- medal  of  Sir  Godfrey  Cop- 
ley,  gave  the  grca’efl.  fatisfaclion.  Sir  John  Pringle  in  1777 
was  appointed  phyfician  extraordinary  to  the  king.  He  was 


alfo  a fellow  of  the  College  of  Phyficians  at  Edinburgh,  and  of 
the  Royal  Medical  Society  at  Paris;  member  of  the  Royal 
Academies  at  Paris,  Stockholm,  Gottingen,  and  of  the  Philo- 
fophical  Societies  at  Edinburgh  and  Haerlem  ; and  continued 
prefident  of  the  Royal  Society  till  November  177-8  ; after  which 
period  he  gradually  withdrew  from  the  world,  and  in  1781 
quitted  his  elegant  houfe  in  Pall  Mall  (where  he  had  long  dif- 
tinguiffied  himfclf  as  the  warm  friend  and  patron  of  literary 
men  of  every  nation  and  proftffion),  and  made  an  excurfion  to 
his  native  country.  He  returned  to  London  in  the  latter  end 
of  that  year;  died  greatly  beloved  and  refpecled,  Januaiy  ir , 
1702  ; and,  having  no  children,  was  fnccceded  in  cllate,  and 
alio  (agreeably  to  the  limitation  of  the  patent)  in  title,  by  h 5 
nephew,  now  Sir  James  Pringle,  Bart.  Among  this  worthy 
phyfician’s  communications  to  the  Royal  Society,  the  follow- 
ing fire  the  principal:  1.  “ Some  Experiments  on  Subftanccs 
refilling  Putrefaction,”  Phil.  Tranf.  Ntf  495,  p.  580  ; and 
N°496,  p.  525,  550;  reprinted,  with  additions,  in  Martin’s 
Abridgment,  vol.  xi.  p.  1365.  2.  “ Account  of  fome  Perfons 

feized  with  the  Gaol  Fever  by  working  in  Newgate,  and  of  the 
manner  by  which  the  Infection  was  communicated  to  one  en- 
tire Family,”  vol.  xlviii.  p.  42.  At  the  rcquelt  of  Dr.  Hales, 
a copy  of  this  ufeful  paper  was  infertc  d in  the  Gentleman'* 
Magazine,  1773,  p.  7 1 , before  its  appearance  in  the  Tranl- 
aCtions.  3.  “ A remarkable  Cafe  of  Fragility,  Flexibility,  and 
DitTolution  oft  he  Bones,”  ib.  p.297.  4.  “Account  of  theEarth- 
quakcS  felt  at  Biullels,”  vol.  xlix.  p L 6.  7.  Account  of  link- 

ing of  a River  near  Pontypool,  in  Momnouthlhire,”  ib.  p.  547. 

6.  “ Account  of  an  Earthquake  felt  Feb.  18,  1756.  along  the 
coaft  of  England,  between  Margate  and  Dover,’’  ib.  p.  579. 

7.  “ Account  of  the  Earthquake  felt  at  Glafgow  and  Dum- 
barton ; alfo  of  a Shower  of  Dull  falling  on  a Ship  between 
Shetland  and  Iceland,”  ib.  p.  509.  8.  “ Several  Accounts  of 
the  Fiery  Meteor  which  appeared  on  Sunday,  November  26, 
1758,  between  eight  and  nine  at  night,”  vol.  1.  p.  218. 

9.  “Account  of  the  Virtues  of  Soap  in  dilfolving  the  Stone,  in 
the  Cafe  of  the  Reverend  Mr.  Matthew  Simfon,”  ib.  p.  221. 

10.  “Account  of  the  EfftCls  of  1 leftricity  in  Paralytic  Cafes,” 
ib.  p.  481.  And  fee  a letter  to  him  on  that  fubjeCl  from  Pro- 
feflbr Winthorp.  “ Same  Account  of  the  Succefs  of  the  Vi~ 
h um  Ceratum  Antimoniif  was  printed  in  the  Edinburgh  Me- 
dical Effays,  vol.  v. 

1 RINGS,  in  botany  : A genus  of  the  monogynia  order,  be- 
longing to  the  hexandria  clafs  of  plants ; and  in  the  natural 
method  ranking  under  the  43d  order,  Dumfn.  The  calyx  is 
ftxfid  ; the  corolla  monopetalous,  and  rotaceous  ; the  belly 
hexafpennous. 

PRINTER,  a perfon  who  compofes  and  takes  imprefiions 
from  moveable  characters  ranged  in  order,  by  means  of  ink, 
and  a prefs. 

PRINTING,  the  art  of  taking  imprefiions  from  characters 
or  figures,  moveable-  and  immoveable,  on  paper,  linen,  lilk, 
There  are  three  kinds  of  printing  : the  one  from  moveable  let- 
ters, for  hooks  ; another  from  copper- plates,  for  pictures  ; 
and  the  lull  from  blocks,  in  which  the  reprefentations  of  birds, 
flowers,  See.  are  cut,  for  printing  calicoes,  linen,  &c.  The 
fu  ll  is  ealltd  common  or  letter  prefs  printing;  the  fecond  rilling - 
prefs  printing  ; and  the  laft,  calico , &c.  printing.  The  prin- 
cipal difference  between  the  three  confifts  in  this,  that  the  firlt 
is  call  in  relievo,  in  diltinCt  pieces ; the  fecond  engraven  in 
creux  ; and  the  third  cut  in  relievo,  and  generally  (lamped,  by 
placing  the  block  upon  the  materials  to  be  printed,  and  link- 
ing upon  the  back  of  it. 

Of  the  above  branches,  Lettkr-I’ress  PRIN  TING  is  tl  e 
moll  curious,  and  deferves  the  molt  particular  notice  : for  to 
it  are  owing  chiefly  our  deliverance  from  ignorance  and  error, 
the  progrefs  of  learning,  the  revival  of  the  fcietices,  and  num- 
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beliefs  'improvement*  in  arts,  which,  without  this  noble  inven- 
tion, would  have  been  either  loft  to  mankind,  or  confined  to 
the  knowledge  of  a few.  “ To  the  art  of  printing  (fays  Dr. 
Knox),  it  is  acknowledged  we  owe  the  reformation  It  has 
been  juftly  remarked,  that  if  the  books  of  Luther  had  bee  n 
multiplied  only  by  the  flow  procefs  of  the  hand-writing,  they 
mult  have  been  few,  and  would  have  been  eafily  fupprtfled  by 
the  combination  of  wealth  and  power:  but,  poured  forth  in 
abundance  from  the  prefs,  they  fpread  over  the  land  with  the 
rapidity  of  an  inundation,  which  acquires  additional  force 
from  the  efforts  ufed  to  obftruft  its  progrefs.  He  who  under- 
took to  prevent  the  difperfion  oi  the  books  once  iffued  from 
the  prefs,  attempted  a talk  no  lefs  arduous  than  the  dellrudt'on 
of  the  hydra.  Refinance  was  vain,  and  religion  was  reformed  : 
and  we  who  are  chiefly  interelled  in  this  happy  revolution  mull 
remember,  amidft  the  praifes  bellowed  on  Luther,  that  his  en- 
deavours had  been  ineffcdtual,  unaffifted  by  the  invention  of 
Fault  us. 

“ How  greatly  the  catife  of  religion  has  been  promoted  by 
the  art,  mull  appear,  when  it  is  confidered,  that  it  has  placed 
thofe  facred  books  in  the  hand  of  every  individual,  which,  be- 
fides  that  they  were  once  locked  up  in  a dead  language,  could 
not  be  procured  without  great  difficulty.  The  numerous  com- 
ments on  them  of  every  kind,  which  tend  to  promote  piety, 
and  to  form  the  Chriftian  philofopher,  would  probably  never 
have  been  compofed,  and  certainly  would  not  have  extended 
their  beneficial  influence,  if  typography  had  ftill  been  unknown. 
By  that  art,  the  light,  which  is  to  illuminate  a dark  world, 
has  been  placed  in  a fituation  more  advantageous  to  the 
emiffion  of  its  rays  : but  if  it  has  been  the  means  of  illuftrating 
the  do&rines,  and  enforcing  the  practice  of  religion,  it  has  alfo, 
particularly  in  the  prefent  age,  (truck  at  the  root  of  piety  and 
moral  virtue,  by  propagating  opinions  favourable  to  the  fceptic 
and  the  voluptuary.  It  has  enabled  modern  authors  wantonly 
to  gratify  their  avarice,  their  vanity,  and  their  milanthropy,  in 
diffeminating  novel  fyftems  fubverfive  of  the  dignity  and  hap- 
pinefs  of  human  nature  : but  though  the  perverfion  of  the  art 
is  lamentably  remarkable  in  thofe  volumes  which  iffue,  with 
offenfive  profufion,  from  the  vain,  the  wicked,  and  the  hun- 
gry, yet  this  good  refults  from  the  evil,  that  as  truth  is  great 
and  will  prevail,  (he  inuil  derive  frelh  luftre,  by  difplaying  the 
fuperiority  of  her  ftrength  in  the  conflift  with  fophiftry. 

“ Thus  the  art  of  printing,  in  whatever  light  it  is  viewed, 
has  deferved  refpect  and  attention.  From  the  ingenuity  of  the 
contrivance,  it  has  ever  excited  mechanical  curiofityj  from  its 
intimate  connexion  with  learning,  it  has  juftly  claimed  hilto- 
rical  notice;  and  from  its  extenfive  influence  on  morality,, 
politics,  and  religion,  it  is  now  become  a fubjett  of  vtry  im- 
portant fpeculation. 

“ But  hovveyer  we  may  felicitate  mankind  on  the  invention, 
there  are  perhaps  thofe  who  wifh,  that,  together  with  its  com- 
patriot art  of  manufacturing  gun-powder,  it  had  not  yet  been 
brought  to  light.  Of  its  effedts  on  literature,  they  affert,  that 
it  has  iucreafed  the  number  of  books,  till  they  diflraCt  rather 
than  improve  the  mind;  and  of  its  malignant  influence  on  mo- 
rals, they  complain,  that  it  has  often  introduced  a fa-lfe  refine- 
ment, incompatible  with  the  fimplicity  of  primitive  piety  and 
genuine  virtue.  With  refpedl  to  its  literary  ill-confequenccs,. 
it  may  be  faid,  that  though  it  produces  to  the  world  an  infinite 
number  of  worthlefs  publications,  yet  true  wit  and  fine  compo- 
fition  will  ftill  retain  their  value,  and  it  will  be  an  eafy  talk  for 


critical  difeernment  to  feleft  thefe  from  the  furrounding  mafs 
of  abfurdity  : and  though,  with  refpedt  to  its  moral  effects,  a 
regard  to  truth  extorts  rhe  confeffion,  that  it  has  ditiufed  im- 
morality and  irreligion,  divulged  with  cruel  impertinence  the 
iecrets  of.privaie  life,  ar.d  fpread  the  tale  of  fcandal  through  an 
empire ; yet  thefe  are  evils  which  will  either  fhrink  away  un- 
obfervtd  in  the  triumphs  of  time  and  truth  over  falfehood,  or 
which  may,  at  any  time,  be  fupprtfled  by  legiflative  interpo- 
fition.” 

Some  writers  have  aferibed  the  origin  of  this  art  to  the  Eaft,. 
and  affixed  a vevv  early  period  to  its  invention  ; particularly 
P.  Jovius,  (Hift.  Hb.  xiv.  p,  226.  ed.  Florent.  1550),  from 
whom  Ofi.irius  and  many  others  have  embraced  the  fame  opi- 
nion. But  thefe  have  evidently  confounded  the  European  mode 
of  priming  with  the  engraved  tablets  which  to  this  day  are  ufed; 
in  China.  The  invention  of  thefe  tablets  has  been  aferibed  by 
many  writers  even  to  an  earlier  period  than,  the  commencement 
of  the  Chriftian  sera;  but  ir  is  with  more  probability  affigned,. 
by  the  very  accurate  Phil  Couplet,  to  the  year  930.  The  Hi- 
ftoria  S neafu  of  Abdalla,  written  in  Perfic  in  1317,  fpeaks  of 
it  as  an  art  ir\  very  common  ufe.  Mee'rman,  vol.  i.  p.  1 6. 
218,  219,  vol.  ii.  p.  1 86  N.  Trigault  aliens  that  the  Chinefe 
pradifed  the  art  of  ptintfng  five  centuries  before.  Count 
Ferre  Rezzonico  found  at  Lyons  plates  with  words  and  names 
engraven  by  a Nuremberger  13S0. 

The  honour  of  having  given  rife  to  the  Eu*©pean  method, 
has  been  claimed  by  the  cities  of  Harlem,  Mentz,  and  Strafe- 
burg.  And  to  each  of  thefe  it  may  be  aferibed  in  a qualified 
fenfe,  as  they  made  improvements  upon  one  another. 

I.  The  fir  ft  teftimony  of  the  inventor  is  that  recorded  by 
Htdiian  Junius,  in  his  Batavia , p 2.;3,td.  Lugd.  Bat.  1588; 
which,  though  it  hath  been  rejected  by  many,  is  of  undoubted 
authority.  Junius  had  the  relation  from  two  reputable  men  $, 
Nicolaus  Galius*,  who  was  his  fehoolmafter  ; and  Qmrinius 
Tale fi us,  his  intimate  and  correfpondent.  He  aferibes  it 
Laurentius,  the  fon  of  John  (iEdituus,  or  Cuftos,  of  the 
cathedral  at  HARLEM,  at  that  time  a refpedtable  office), 
upon  the  teftimony  of  Cornelius,  fome  time  a fervant  to  Lau- 
rentius, and  afterwards  bookbinder  to  the  cathedral,  an  office 
which  had  before  been  performed  by  Francifcan  friars.  His 
narrative  was  thus:  “ That,  walking  in  a wood  near  the  city  (as 
the  citizens  of  opulence  ufe  to  do),  he  began  at  firft  tacut  fome 
letters  upon  the  nnd  of  a beech  tree  ; which,. for  fancy’s  fake, 
being  impreffed  on  paper,  he  printed  one  or  two  lines,  as  a 
fpeciinen  for  his  grand  children  (the  fons  of  his  daughter)  to 
follow.  This  having  happily  fuceeeded,  he  meditated  greater 
things  (as  he  wasa  man  of  ingenuity  and  judgment)  ; and  firfl 
of  all,  with  his  fon-in-law  '1  homas  P.ter  (who,  by ’he  way,, 
left  three  fons,  who  all  attained  the  confular  dignity,,  invented 
a more  glutinous  writing-ink,  becaufe  he  found  the  common, 
ink  funk  and  fpread  ; and  then  formed  whole  pages  of  wood^, 
with  letters  cut  upon  them  ; of  which  fort  I have  feen  fome 
effays,  in  an  anonymous  work,  printed  only  on  one  fide,  en- 
titled, Speculum  nojlnt  falutis ; in  which  it  is  renatkable,  that 
in  the  infancy  of  printing  (as  nothing  is  complete  at  its  firfl 
invention),  the  back  tides  of  the  pages  were  parted  together,  that 
they  might  not  by  their  naktdnefs  betray  their  deformity, 
'J  hefe  beechen.  letters  he  afterwards  changed  for  leaden  ones,, 
and  thefe  again  for  a mixture  ot  tin  and  lead  [Jfcn;nras'\  as  a 
lefs  flexible  and  more  folid  and  durable  fubftance.  Of  the  re- 
mains of  which  types,  when  they  were  turned  to* wafle  metal,. 


* Galius  (eemsto  be  the  fame  who  is  call*.!  Claes  Lottynfz.  Gael , Scabinus  Harlemi,  as  it  is  in  the  Falti  of  that  city,  in  the 
years  1 531,  1533,  and  1 5 3 ^ . Quirinius  in  the  fame  Falti  is  called  Mr.  Quiryn  Dirlfsaan.  He  was  many  years  amanuenlis  to 
the  great  Eralmus,  as  appears  from  his  epiftle,  23d  July  1529  tom.  iit.  Oper.  p.  1 222.  He  was  afterwards  Scabinus  in  1 537  & 
feq.  and  Conful  in  1^52  Sc  feq.  tout  in  tffie  troubles  of  Holland  he  was  cruelly  killed  by  the  Spauifh  foldicrs.  May  23,  1573^. 
There  are  fome  letters  of  Hadrian  Junius  to  this  Talsfius,  in  the  Epijlolcs  Juniatue,  p.  198, 
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thoGe  old  wine-pots  were  cad,  that  arc  Hill  preferved  in  the 
farnily-houfe,  which  looks  into  the  market-place,  inhabited 
afterwards  by  his  great-grand  fon  Gerard  Thomas,  a gentleman 
of  reputation  ; whom  I mention  for  the  honour  of  the  family, 
■End  who  died  old  a few  years  fince.  A new  invention  never 
fails  to  engage  curiofity.  And  when  a commodity  never  before 
feen  excited  purchafers,  to  the  advantage  of  the  inventor,  the 
admiration  of  the  art  increafed,  dependents  were  enlarged,  and 
workmen  multiplied  ; the  firlt  calamitous  incident  ! Among 
thefe  was  one  John,  whether,  as  we  fufptift,  he  had  ominoufly 
the  name  of  Fanjlus*,  unfaithful  and  unlucky  to  his  mailer, 
or  whether  it  w as  really  a perfon  of  that  name,  I (hall  not 
much  inquire;  being  unwilling  to  moled  the  filent  ihades,  who 
differ  from  a ermfeioufnefs  of  their  pad  anions  in  this  life. 
This  man  bound  by  oath  to  keep  the  fecret  of  printing,  when 
he  thought  he  had  learned  the  art  of  joining  the  letters,  the 
method  of  calling  the  typos,  and  other  things  of  that  nature, 
taking  the  moll  convenient  time  that  was  pofllble,  on  Chriftmas 
eve,  when  every  one  was  cuftomarily  employed  in  luftral  facri- 
lices,  feizes  the  collection  of  types,  and  all  the  implements  his 
mafter  had  got  together,  and,  with  one  accomplice,  marches 
off  to  Amfterdam,  thence  to  Cologne,  and  at  lalt  fettled  at 
Mentz,  as  at  an  afylum  of  fecurity,  where  he  might  go  to. 
work  with  the  tools  he  had  ftolen.  It  is  certain,  that  in  a 
year’s  time  viz.  in  1442,  the  Do&rr'tnale  of  Alexander  Galius, 
which  was  a grammar  much  ufed  at  that  time,  together  with 
the  Tradls  of  Peter  of  Spain,  came  forth  there,  front  the  fame 
types  as  Laurentius  had  made  ufe  of  at  Harlem.” 

Thus  far  the  narrative  of  Junius,  which  he  had  frequently- 
heard  from  Nicolaus  Galius  ; to  whom  it  was  related  by  Cor- 
nelius himfelf,  who  lived  to  a great  age,  and  ufed  to  burft  into 
tears  upon  reflecting  onThe  lofs  his  mailer  had  fuftained,  not 
only  in  his  fubllance  but  in  his  honour,  by  the  roguery  of  his 
fervant,  his  former  affociate  and  bedfellow.  Cornelius,  as  ap- 
pears by  the  regifters  of  Harlem  cathedral,  died  either  in  1515, 
or  the  beginning  of  the  following  year  ; fo  that  he  might  very 
well  give  this  information  to  Nicolaus  Galius,  who  was  fchool- 
maller  to  Hadrian  Junius. 

Though  this  circumilance  is  probable  as  to  the  main  faCt, 
yet  we  mull  fet  afide  the  evidence  of  it  in  fome  particulars. 

I.  The  fir  11  obvious  difficulty  is  noticed  by  Scriverius  ; “ that 
the  tvpes  are  faid  to  be  made  of  the  rind  of  beach,  which 
could  not  be  ftrong  enough  to  bear  the  impreffion  of  the  profs 
though  this  is  removed,  if,  inftead  of  the  bar!:,  we  fubflitut e a 
bough  of  the  beach.  The  idea  of  the  bar!:,  when  Junius  wrote 
this,  was  perhaps  Itrong  in  his  mind,  from  what  Virgil  tells  us 
(Eel.  v.  13.)  of  its  being  ufual  to  cut  words  on  the  bark  of  a 
beech  ; and  thence  he  was  eafily  led  to  make  a wrong  appli- 
cation of  it  here. 

2.  The  letters  were  at  firft  wooden,  and  are  faid  to  have  been 
afterwards  exchanged  for  metal  types  ; from  which  the  wine-pots 
were  formed,  remaining  in  the  time  of  Junius.  According  to 
tradition,  printing  was  carried  on  in  the  lame  houfe  long  after 
the  time  of  Laurentius  : thefe  pots  might  therefore  be  formed 
from  the  wade  metal  of  the  printing  houfe,  after  the  ufe  of 
fufle  types  became  univerfal. — But  Laurentius  feems  to  have 


carried  the  art  no  further  than  frparale  wooden  types.  What  it 
a remarkable  confirmation  of  this,  Henry  Spiechel,  who  wrote, 
in  the  1 6th  century,  a Dutch  poem  entitled  I/crJpugel,  exprcflls 
himfelf  thus  ; “ Thou  firft,  LaUreniu'.,  to  fupply'the  dcfeCl  of 
wooden  tablets,  adapted!!  wooden  types,  and  afterwards  did  ft  con- 
ned them  with  a thread,  to  imitate  writing.  A treacherous 
fervant  furreptitioufly  obtained  the  honour  of  the  difeovery. 
But  truth  ilfelf,  though  deflituce  of  common  and  wide-fpread 
fame;  truth,  I fay,  ft  ill  remains.”  No  mention  in  the  poem 
of  metal  types  ; a circumilance  which,  had  he  been  robbed  of 
fuch,  as  well  as  of  wooden  ones,  wotfid  fcarcely  have  been 
paired  over  in  filence. 

When  Laurentius  firft  devifed  his  rough  fptcuncn  of  thq 
art,  can  only  be  gueffed  at.  He  died  in  1440,  after  having 
publiftied  the  Speculum  Belgicum  and  two  edition.;  of  Donat v , 
all  with  different  wooden  types  ; which  it  is  probable  (confider- 
ing  the  difficulties  be  bad  to  encounter,  and  the  many  artiils 
whom  he  mull  neceffarily  have  haaoccafion  to  confult)  cult  him 
fome  years  to  execute  ; fo  that  the  firft  tftay  might  be  about 
1430,  which  nearly  agrees  with  Petrus  Scriverius,  who  fays  the 
invention  was  10  or  12  years  before  1440.  See  Laurentius. 

3.  What  was  the  fpeeimen  he  firft  diverted  himfelf  with  in 
cutting,  at  the  diftance  of  three  centuries  one  would  think 
impoffible  to  be  difeovered.  And  yet  J<>h.  Enfchedius,  a 
printer,  thinks  lie  was  fo  happy  as  to  find  it,  being  an  old 
parchment  llorarium,  printed  011  both  fides,  in  eight  pages, 
containing  the  Letters  of  the  Alphabet,  the  Lord’s  Prayer, 
the  Apollles  Creed,  and  three  fiiort  ptayers.  And  Mr.  Meer- 
man  having  fhown  this  to  proper  artifts  who  were  judges  of 
thefe  matters,  they  gave  it  as  their  opinion  that  it  agreed  ex- 
adlly  with  the  defeription  of  Junius.  It  is  conformable  to  the 
firft  edition  of  the  Dutch  Speculum  Salvationis,  and  the  frag- 
ments of  both  Donatuses  of  Holland,  both  which  are  the  works  1 
of  the  fame  Laurentius,  and  were  preceded  by  this.  In  thefe 
types,  which  are  certainly  moveable,  cut,  and  uneven,  there  is 
a rudenefs  which  Mr.  Meerman  has  not  obferved  in  any 
other  inftances.  There  are  no  numbers  to  the  pages,  no  fig-  ■ 
natures,  no direftion-words,  no  divifions  at  the  end  of  the  lines;  ; 
on  the  contrary,  a fyllable  divided  in  the  middle  is  feen,  thus,  . 
Sp  iritu,  in  p.  8. 1.  2,  3.  There  are  neither  dilliinSlions  nor 
points  which  are  feen  in  the  other  works  of  Laurentius  ; and  the  ‘ 
letter  t is  not  marked  with  an  accent,  but  with  a dot  at  the  topi . 
The  lines  throughout  are  uneven.  The  drape  of  the  pages  • 
not  always  tire  fame;  not  (as  they  (hould  be)  re^langular,  but  - 
fometimes  rhomb  like,  fometimes  an  ifejele  trapezium  ; and  the  : 
performance  feems  to  be  left  as  a fpeeimen  both  of  his  piety, 
and  of  his  ingenuity  in  this  effay  of  a new  invented  art.  Mr. 
Meerman  has  given  an  exa£l  engraving  of  this  fingular  curiofity- 

But,  whatever  elfe  may  appear  doubtful  in  the  narrative  of 
Junius,  it  is  very  clear,  that  the  firft  effays  of  the  art  are  to  be 
attributed  to  Laurentius,  who  ufed  only  fepara/e  wooden  types. 
See  the  article  Laurentius. 

II.  Some  of  Laurentius’s  types  were  ftolen  from  him  by 
one  of  his  fervantsf,  John  Gh insfi-eich  fenior  ; who  fled 
therewith  to  MENTZ.  Having  introduced  the  art  from 
Harlem  into  this  his  native  city,  lie  ft t with  all  dihgcncc  to 


* John  Faufl,  or  Fuji,  is  by  many  fuppofed  to  have  derived  his  name  from  faujlus , f‘  happy ;”  and  Dr.  Fauftus  feems  to 
carry  an  air  of  grandeur  in  the  appellation  : but  very  erroneoully.  John  Faufl,  or  Fuji,  is  no  more  than  John  Hand , whence 

ou/name  Fiji.  • , . , 

J Authors  differ  as  to  the  perfon  who  committed  this  robbery.  It  is  clear  from  all  accounts  that  hts  name  was  John  \ out 
what  his  furname  was  is  the  difputed  point.  Junius,  after  fome  hefitation,  aferibes  it  to  John  Full;  but  with  injullice  : lor  he 
wa>  wealthy  man,  who  aflilled  the  firft  printers  at  Mentz  with  money  ; and  though  lie  afterwards  was  proprietor  of  a printing- 
office,  yet  he  never,  as  far  as  appears,  performed  any  part  of  the  bufinefs  with  his  own  hands,  and  confequently  he  could  never 
h ”/e  been  a fervant  to  Laurentius.  Nor  is  the  conjedlure  of  Scriverius  better  founded,  which  fixes  it  upon  John  Gutrn  >erg, 
Du  (as  appears  by  authentic  teftimonies)  rclided  at  Stralburg  from  r 4. 3 (5  to  14*4,  and  during  all  that  period  emp  °y <*<  J"1- 
labour  and  expenfe  in  endeavouring  to  attain  this  art.  Mr.  Meerman  once  thought,  “ it  might  be  eithei  Jotn  - <.1  en 

9 


P R I 


P R I 


C 5°7  J 


carry  It  on;  and  publifhed,  In  1442,  Alp.xandiu  Calli 
DoZrinale,  and  Petri  Hispani  Trailatus  ; two  works,  which 
being  {mall,  belt  fuited  his  cireumftances  ; and  for  which,  being- 
much  ufed  in  the  fchools,  he  might  reafonably  expeft  a profits 
able  fale.  They  were  executed  with  wooden  types,  cut’after 
the  model  of  thofe  he  had  llolen. 

In  1443  he  hired  the  houfe  }mn  ^Utngett  ; and  was  affifted 
with  money  by  Fust,  a wealthy  perfon,  who  in  return  had  a 
Ihare  of  the  bufinels  : and  about  the  fame  time  John  Meiden- 
lachius  was  admitted  a partner,  as  were  fome  others  whofe 
namesare  not  tranfmitted  to  our  times  ; and  in  1444  they  were 
joined  by  Gutenberg,  who  for  that  purpofe  quitted  Strafburg. 
Wooden  types  being  found  not  fufficiently  durable,  and  not 
anfwering  expedition  in  other  refpe&a,  the  two  brothers  firft 
invented  cut  metal  types.  But  while  thefe  were  preparing, 
which  mult  have  been  a work  of  time,  feveral  works  were 
printed,  both  on  wooden  feparate  types  and  on  wooden  blocks  ; 
which  were  well  adapted  to  fmall  books  of  frequent  ufe,  fuch 
as  the  Tabula  Alphabetica,  the  Catholicon  Donali  Grammatica , 
and  the  Confejfwtialia. 


From  the  above-mentioned  printers  in  conjunction,  after 
many  fmaller  effavs,  the  Bible  was  publifhed  in  1450,  with 
large  cut  metal  types* * . And  it  is  no  wonder,  confidering  the  itn- 
menfe  labour  this  work  colt,  that  it  lliould  be  feven  or. eight 
years  in  completing.  In  this  fame  year  the  paitnerfhip  was 
dilfolved,  and  a new  one  entered  into,  in  Auguft,  between  Fuji 
and  Gutenberg  ; the  former  Supplying  the  money,  the  latter 
Ikill,  for  their  common  benefit.  Various  difficulties  arifing  oc- 
calioned  a law-fuit  for  the  money  which  Full  had  advanced  > 
which  was  determined  againft  Gutenberg.  A diffolution  of 
this  pr.rtnerfhip  enfued  in  14553  and  in  1457  a magnificent 
edition-cf  the  Pfalter  was  publifhed  by  Fuji  end  Schoejfer,  with 
a remarkable  commendation,  in  which  they  a (fumed  to  them- 
felves  the  merit  of  a new  invention,  (viz.  of  mclal  types),  ad 
invention  sin  artijiciofam  imprimendi  ac  charaSerizandi.  This 
book  was  uncommonly  elegant,  and  in  fome  meaiuretbe  work 
of  Gutenberg  ; as  it  was  four  years  in  the  prefs,  and  came 
out  but  18  months  after  the  pai  tnerfhip  was  diffiolved  between 
him  and  Fuft. 

1 he  latter  continued  in  poffeffion  of  the  printing-office  4 


bachius,  (who,  we  are  told  by  Seb.  Munfter  and  the  author  of  Chronographia  Moguntinenfis , was  an  afliftant  to  the  firft  Mentz 
printers)  ; or  John  Peterflieimius  (who  was  fome  time  a lervant  to  Fuft  and  SchoetFer,  and  fet  up  a printing-houfe  at  I’rancfort, 
in  1459)  '•  or , laftly,  fome  other  perfon,  who,  being  unable  through  poverty  to  carry  on  the  bufinefs,  difeovered  it  to  Gein.jeieh  at 
Mentz.”  But  more  authentic  intelligence  afterwards  convinced  him  there  were  two  perfons  of  this  name  ; and  that  John  Geins- 
fleich fenior  (a)  was  the  difhonefl  fervant,  who  was  born  at  Mentz,  and  who  in  the  papers  publifhed  by  Kohlerus,  we  find  there 
in  the  year  1441,  and  not  before  : for  though  he  was  of  a good  family,  yet  he  was  poor,  and  feems  to  have  been  obliged,  as 
well  as  his  brother,  to  feek  his  livelihood  in  a foreign  country  ; and  perhaps  was  content  to  be  under  Laurentius,  in  order- 
that  when  he  had  learned  the  art,  he  might  follow  it  in  his  own.  * But,  to  leave  conjeifture,  we  may  produce  fome  certain 
teftimonies. 

1 . It  is  what  Junius  himfelf  fays,  that  the  perfon  who  ftole  the  types  did  it  with  fome  view  to  fet  up  elfewhere  j nor  is  it  likely 
that  he  would  either  make  no  ufe  of  an  art  he  had  feen  fo  profitable  to  Laurentius,  or  that  he  would  teach  it  to  another  and 
fubmit  to  be  again  a fervant. 

2.  The  Lambeth  Fecord  (which  is  annexed,  from  Mr.  Atkyns)  tells  us,  that  “ Mentz  gained  the  art  by  the  brother  of  one 
of  the  workmen  of  Harlem,  who  learned  it  at  home  of  his  brother,  who  after  fet  up  for  himfelf  at  Mentz.” — By  the  ftridleft 
examination  of  the  beft  authorities,  it  is  plain  that  by  thefe  tvue  brothers  the  two  Geinsfleiches  muft  be  meant.  But  as  the 
younger  ( Gutenberg ) was  never  a fervant  -to  Laurentius,  it  muft  be  the  fenior  who  carried  off  the  types,  and  inftrudled  his 
brother  in  the  artj  who  firft  applied  himfelf  to  the  bulinefs  at  Strafburg,  and  afterwards  joined  his  elder  brother,  who  had  in  the 
mean  time  fettled  at  Mentz. 

What  is  (fill  ftronger,  two  chronologers  of  Strafburg,  the  one  named  Dan  Spcklrnus,  the  other  anonymous  (in  Meerman’s  Doetr- 
menta,  No.  lxxxv.  lxxxvi.),  tells  us  exprelsly,  that  John  Geinsfleich  (viz.  the  fenior,  whom  they  diftinguifhed  from  Gutenbefg), 
having  learned  the  art  by  being  fervant  to  its  jirjl  inventor,  carried  it  by  theft  into  Mentz  his  native  country.  They  are  right  m 
the  fadt,  though  miftaken  in  the  application  of  it  ; for  they  make  Strafburg  the  place  of  invention,  and  Mentelius  the  inventor, 
from  whom  the  types  were  llolen.  But  this  is  plainly  an  error  : for  Geinsfleich  lived  at  Mentz  in  1441,  as  appears  from  un- 
doubted teftimonies  ; and  could  not  be  a fervant  to  Mentelius,  to  whom  the  before-mentioned  writers  aferibe  the  invention  in 
1440,  though  more  ancient  ones  do  not  attempt  to  prove  that  he  began  to  print  before  1444  or  1447.  Nor  will  the  narrative 
agree  better  with  Gutenberg,  who  was  an  earlier  printer  than  Mentelius  ; fince,  among  the  evidences  produced  by  him  in  his  law- 
fuit,  1439,  no  Geinsfleich  fenior  appears,  nor  any  other  fervant  but  Laurentius  Beildek.  The  narration  therefore  of  the  theft  of 
Geinsfleich,  being  fpread  by  various  reports  through  the,  world,  and  fubfifting  in  the  time  of  thefe  chronologers,  was  appied  by 
them  (to  ferve  the  caule  they-wrote  for)  to  Strafburg  ; but  ferves  to  confirm  the  truth,  fince  no  writer  derives  the  printing  fpoils 
from  any  other  country  than  Holland  or  Alfatia.  The  chronologers  have  likewife,  inltead  of  Fuft,  called  Gutenberg  the  wealthy 
man  ; who,  from  all  circum fiances,  appears  to  have  been  poor.  They  alfo  call  Schoeffer  the  lon-in-law  of  Mentelius  ; when  it 
is  clear  that  he  married  the  daughter  of  Fuft. 

* Many  writers  have  fuppofed  that  this  was  the  edition  of  which  fome  copies  were  fold  in  France,  by  Fuft,  as  manuferipts, 
for  the  great  price  of  500  or  600  crowns,  which  he  afterwards  lowered  to  60,  and  at  laft  to  lels  than  40.  But  it  was  the  fecund 
and  more  expenfive  edition  of  ij.62,  that  was  thus  difpofed  of,  when  Fuft  went  to  Paris  in  1466,  and  which  had  coft  4000  flo- 
rins before  the  third  quaternion  (or  quire  of  four  fliects)  was  printed.  Meerman,  vol.  I.  p.6.  151,  152. 


(a)  He  was  called  Geinsfleich  aa-r’  ij-oynv ; the  other  was  diftinguifhed  by  the  name  of  Gutenberg.  They  were  both  poor  ; though  of  1 family 
dift  inguifhed  by  knighthood.  They  were  both  man  ied  men  ; and  were  molt  probably  bi  others,  as  it  was  not  uncommon  in  that  age  for  tw  <>  hi  o- 
thers  to  have  the  fame  Chriltiau  name.  Thefe  both  appear  in  a difteputahle  light.  The  eldett  robbed  his  matter,  with  many  aggi  .n  ating 
cireumftances.  The  youngeft  was  remarkably  contentious  ; and  after  entering  into  a contract  of  marriage  with  Anna,  a noble  girl  of  The  / >*n 
Gute,  refilled  to  man  y her  till  compelled  by  a judicial  decree  ; and  afterwards  cared  not  what  became  of  the  lady,  but  left  hei  behind  at  Straf- 
burg when  he  removed  to  Mentz.  He  had  not  only  frequent  quarrels  with  his  wife;  hut  with  An.be w Jinx-ben,  Andrew  Ut  tmann,  and  ‘John 
Riff,  all  of  whom  were  a (foci  a ted  with  him  at  Strafburg  in  his  different  employments  of  making  of  louking-gbdVes,  pali  thing  of  precious  hones* 
and  endeavouring  to  attain  the  art  of  printing  ; and  wit  h. thefe  he  involved  himfelf  in  three  law-funs,  See  Meet  man,  vol.  i,  p.  16;,  .Vc.  N“. 
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snd  Gutenberg,  by  the  pecuniary  affiflance  of  Conrad  Humery 
fyndic  of  Mentz* * * §,  and  others,  opened  another  office  in  the 
fame  city  5 whence  appeared,  in  1460,  without  the  printer’s 
name,  the  Catholian  jo.  de  Janua,  with  a pompous  colophon 
in  praife  of  its  beauty,  and  afetibing  the  honour  of  the  inven- 
tion to  the  city  of  Mentz.  It  was  a very  handfome  book, 
though  inferior  to  the  Pfalter  which  had  been  publilhed  in 
*4$7  by  Full  and  Schoeffer.  Both  the  Pfalter  and  Catbolicon 
were  printed  on  cut  metal  types f.  It  may  not  be  improper  to 
obferve  here,  that  as  the  Pfalter  is  the  earlieft  book  which  is 
known  to  have  a genuine  date,  it  became  a common  pradtice, 
after  that  publication,  for  printers  to  claim  their  own  per- 
formances by  adding  their  names  to  them, 

III.  The  progrefs  of  the  art  has  been  thus  traced  through 
its  fecond  period,  the  invention  of  cut  metal  types.  But  the 
honour  of  completing  the  diicovery  is  due  to  Peter.  Schoef- 
ferJ  de  Gernfheim. 

Avery  clear  account  of  this  final  completion  of  the  types  is 
preferved  by  Tritherniuf §.  Pofl ha-c  hyventis  fuccejjhunt  fulti- 
liora,  invenernntque  modvm  fundendi  formas  omnium  Latini 
alphabet!  liter  arum,  quas  iff  matrices  nominaiant : ex  quibus 
rurjum  an  cos  Jive  fanneos  cbarafleres  fundebant,  ad  omnem 
prejfuram  fufftcientes,  quos  prius  manibus  fculpebant.  Et  revera. 
feuti  ante  xxx  ferme  annos  ex  ore  Petri  Opvionis  de  Gernjbeim, 
civis  Moguntini,  qui  gener  crat  primi  artis  inventoris,  audivi, 
magnam  a primo  invehtionis  Jure  bcec  ars  bnprejf.ria  babuit  dif- 
Jicultatem. — Petrus  <*item  memoratus  Opilio,  tunc  famulus  pojtea 
gencr,  ficut  diximus,  inventoris  print  ',  fubannis  Fuji,  bomo  inge- 
niofus  et  prudens,  faciliorem  modum  fundendi  charadleres  excogi - 
tavit,  et  artem,  ut  nunc  eft,  comp  'evit. 

Another  ample  teftimony  in  favour  of  Schoeffer  is  given  by 
Jo.  Frid.  Fauftus  of  Afchaffenkuig,  from  papers  preferved  in 
his  family  : “ Peter  Schoeffer  of  Gernfheim,  perceiving  his  maf- 
ter  Fuft’s  defign,  and  being  himfelf  ardently  defirous  to  improve 
the  art,  found  out  (by  the  good  providence  of  God)  the  method  of 
cutting  (incidendi)  the  characters  in  a matrix,  that  the  letters 
might  eafily  be  fingiy  caf,  inftead  of  being  cut.  Fie  pirivately 
cut  matrices  for  the  whole  alphabet  ; and  when  he  lhowed  his 
mafter  the  letters  caff  from  thefe  matrices,  Full  was  fo  pleafed 
with  the  contrivance,  that  he  promiled  Peter  to  give  him  his 
only  daughter  Chriftina  in  marriage,  a promife  which  he  foon 
after  performed.  But  there  were  as  many  difficulties  at  firft 


with  thefe  letters,  as  there  had  been  before  with  wooden  one*  j 
the  metal  being  too  foft  to  fupport  the  force  of  the  impreffion  : 
but  this  defeft:  was  foon  remedied,  by  mixing  the  metal  with  a 
fubftance  which  Efficiently  hardened  it||.” 

Full  and  Schoeffer  concealed  this  new  improvement,  by  ad- 
minitlering  an  oath  of  lecrecy  to  all  whi  1 they  intruded,  till 
the  year  1462  when,  by  the  difperfion  of  their  fervants  into 
different  countries,  at  the  Tacking  of  Mentz  by  the  archbifhop 
Adolphus,  the  invention  was  publicly  divulged. 

The  firft  book  printed  with  thefe  improved  types  was  Durandi 
Rationale,  in  1459  ; at  which  time,  however,  they  fe;m  to  have 
had  only  one  fixe  of  caf  letters,  all  the  larger  characters  which 
occur  being  cut  types,  as  appears  plainly  by  an  inflection  of  the 
book.  From  this  time  to  1466,  Fuft  and  Schoeffer  continued  to 
print  a conliderable  number  of  books  ; particularly  two  famous 
editions  of  Tullys  Of  ices.  In  their  earlieft  books,  they  printed 
more  copies  on  vellum  than  on  paper,  which  was  the  cafe  both 
of  their  Bibles  and  Tully's  Offices.  This,  however,  was  foon 
inverted  ; and  paper  introduced  for  the  greatefl  part  of  their 
impreffions  ; a few  only  being  printed  on  vellum  for  curiofities, 
and  for  the  purpofe  of  being  illuminated.  How  long  Fuft  lived, 
is  uncertain  : but  in  1471  we  find  Schoeffer  was  in  partnerffip 
with  Conrad  lienlif  and  a kinfman  of  his  mafter  Fuft.  He 
publilhed  many  books  after  the  death  of  his  father-in-law ; 
the  laft  of  which  that  can  be  difeovered  is  a third  edition  of  the 
Pfalter  in  1490,  in  which  the  old  cut  types  of  the  firft  edition 
were  ufed. 

IV.  With  regard  to  .the  claim  of  STRASBURG  : Tt  has 
been  already  mentioned,  that  Gutenberg  was  engaged  in  that 
city  in  different  employments ; and,  among  others,  in  endea- 
vouring to  attain  the  art  of  printing.  That  thefe  endeavours 
were  unfuccefsful,  is  plain  from  an  authentic  judicial  decree  of 
the  fenate  of  Strafburg  ia  1439,  after  the  death  of  Andrew 
Drizehen  f . 

But  there  are  many  other  proofs  that  Gutenberg  and  hi* 
partners  were  never  able  to  bring  the  art  to  perfeition. 

1.  Wimphelingius,  the  oldeft  writer  in  favour  of  Strafburg, 
tells  us,  that  Gutenberg  was  the  inventor  of  “ a new  art  of 
writing,”  ars  impreforia,  which  might  alfo  be  called  a divine  be- 
neft,  and  which  he  happily  completed  at  Mentz  ; but  does  not 
mention  one  book  of  his  printing  : though  he  adds,  that  Men- 
telius  printed  many  volumes  corre£Ily  and  beautifully,  and  ac- 


* At  the  death  of  Gutenberg,  Conrad  Humery  took  poffeffion  of  all  bis  printing  materials}  and  engaged  to  the  archbilhop 
Adolphus,  that  he  never  would  fell  them  to  any  one  but  a citizen  of  Mentz.  They  were  however  foon  difpofed  of  to  Nicholas  Bech- 
termuntze  of  Altavilla,  who,  in  14^9,  publilhed  Focalularium  Latino  Teutonicum,  which  was  printed  with  the  fame  types  which 
had  been  ufeJ  in  the  Catbolicon.  This  very  curious  and  fcarce  Vocabulary  was  fhowri  to  Mr.  Meerman,  by  Mr.  Bryant,  in  the 
duke  of  Marlborough’s  valuable  library  at  Blenheim.  It  is  in  quarto,  35  lines  long,  contains  many  extra&s  from  the  Catbolicon *. 
and  is  called  Ex  quo,  from  the  preface  beginning  with  thole  words.  Meerman,  vol.  ii.  p.  96. 

-j-  Cufenberg  never  uled  any  other  than  either  wooden  or  cut  metal  types  till  the  year  1462.  In  1463  he  was  admitted  inter 
jlulicos  by  the  eledlor  Adolphus,  with  an  annual  penfion  ; and  died  in  February  1468.  His  elder  brother  Geinsfleich  died  in 
1462.  Their  epitaphs  are  printed  by  Mr.  Meerman,  vol.  ii.  p.  154,  295. 

X In  German,  ©chccffcr  ; in  Latin,  Opilio-,  in  Engliffi,  Sbepberd. He  is  fuppofed  by  Mr.  Meerman  to  have  been  tha 

firft  engi aver  on  copper-plates. 

§ Annales  Hirfaugienfes,  tom.  ii.  ad  ann.  1450. — As  this  book  was  finifhed  in  1514,  and  Trithemius  tells  us  he  had  the 
narrative  from  Schoeffer  himfelf  about  joyears  before  ; this  will  bring  us  back  to  1484,  when  Schoeffer  muft  have  been  advanced 
in  years,  and  Trithemius  about  22  years  old,  who  died  in  1 1 6.  See  VoJJ.  Flift.  Lat.  1.  1.  c.  10  Fair.  Med.  & Infim.  aEt.  1.  9* 
||  See  Meerman,  vol.  i.  9.  183.  who  copied  this  teftimojiy  from  Wolfius,  Monument.  Typograph.  vol.  i.  p.  4-bff.  feq. 

Their  firft  attempts  were  made  about  1436  with  wooden  types.  Mr.  Meerman  is  ot  opinion  that  Geinslleich  junior  (who 
was  of  an  enterpriling  genius,  and  had  already  engaged  in  a variety  of  proje6fs)  gained  fome  little  inlight  into  the  buliriefs  by 
vifiting  his  brother  who  was  employed  by  Laurentius  at  FHrlem,  but  not  lufficient  to  enable  him  to  praffife  it..  It  is  certain 
that,  at  the  time  of  the  law-fuit  in  X439,  much  money  had  been  expended,  without  any  profit  having  aril'en  ; and  the  unfortunate. 
Drizehen,  in  1438,00  his  death  bed,  lamented  to  his  confeffor,  that  he  had  been  at  great  expenfe,  without  having  been  reim- 
burfed  a (ingle  obolus.  Nor  did  Gutenberg  (who  perfifted  in  his  fruitlefs  endeavours)  reap  any  advantage  from  them;  for.  when 
he  quitted  Strafburg,  he  was  overwhelmed  in  debt,  and  under  a ncceffity  of  felling  every  thi 
man,  vol.  i.  p.  198 — 202]  All  the  depofitions  in  the  law-fuit  above  mentioned  (with  the 
Meerman,  vol.  ii.  p.  58 — 88.  N. 
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qnired  great  wealth  ; whence  we  may  conclude  that  he  perfefted 
. what  Gutenberg  had  in  vain  eflaycd. 

2. -  Wiinphelingins,  in  another  book,  tells  us,  the  art  cf  print- 
ing was  found  out  by  Gutenberg  incomplete ; which  implies, 
not  that  he  pratlifed  the  art  in  an  imperfeft  manner  (as  Lau- 
rentius  had  done  at  Hailem),  but  rather  that  he  had  not  been 
able  to  accomplilh  what  he  aimed  at. 

3.  Gutenberg,  when  he  left  Straiburg  in  1444  or  the  fol- 
lowing year,  and  entered  into  partnerfhip  with  GeinsHeich  fenior 
and  others,  had  occafion  for  his  brother’s  allitlance  to  enable  him 
to  complete  the  art  5 which  (hows  that  his  former  attempts  at 
Straiburg  had  been  unfuccefsful. 

4.  Thefe  particulars  are  remarkably  confirmed  by  Trithe- 
mius,  who  tells  us,  in  two  different  places,  that  Gutenberg  tpent 
all  his  fubftance  in  quel!  of  this  art;  and  met  with  fuch  in- 
fuperable  difficulties,  that,  in  defpair,  he  had  nearly  given  up 
all  hopes  of  attaining  it,  till  he  was  affitted  by  the  liberality  of 
Full,  asd  by  his  brother’s  (kill,  in  the  city  of  Mentz. 

5.  Ulric  Zell  fays  the  art  was  completed  at  Mentz  ; but  that 
fome  books  had  been  publifhed  inHolland  earlier  than  in  that  city. 
Is  it  likely  that  Zell,  who  was  a German,  would  have  omitted 
to  mention  Strafburg,  if  it  had  preceded  Mentz  in  printing? 

There  is  little  doubt,  therefore,  that  all  Gutenberg’s  labours 
at  Straiburg  amounted  to  no  more  than  a fruitlefs  attempt, 
which  he  was  at  laft  under  the  neceffity  of  relinquiffiing : and 
there  is  no  certain  proof  of  a (ingle  book  having  been  printed 
in  that  city  till  after  the  difperfion  of  the  printers  in  1462,  when 
Mentelius  and  Eggeftenius  fuccefsfully  purfued  the  bufinefs. 

In  fine,  the  pretenfions  of  Stra/burg  fall  evidently  to  be  fet 
afide.  And  as  to  the  other  two  cities,  Harlem  and  Mentz,  the 
difputes  between  them  feem  ealily  cleared  up,  from  the  twofold 
invention  of  printing  above  mentioned  : the  firft  with  feparate 
wooden  types  at  Harlem,  by  Laurentius,  about  1430,  and  after 
continued  by  his  family;  the  other  with  metal  types,  fiift  cut, 
and  afterwards  cajl,  invented  at  Mentz,  but  not  ul'ed  in  Holland 
till  brought  thither  by  Theodoric  Martens  at  Aloft  about  1472. 

From  this  period  printing  made  a rapid  progrefs  in  moft  of 
the  principal  towns  of  Europe.  In  1490,  it  reached  Conftan- 
tinople;  and,  according  to  Mr.  Palmer,  p.  281,  &c.  it  was  ex- 
tended, by  the  middle  of  the  next  century,  to  Africa  and  Ame- 
rica. It  was  introduced  into  lluffia  about  1560  : but,  from 
motives  either  of  policy  or  fuperftition,  it  was  lpecdily  l'up- 
: prefled  by  the  ruling  powers;  and  even  at  prefent  has  fcarcely 
emerged  from  its  obfeurity. — That  it  was  early  praftifed  in  the 
; inhofpitable  regions  of  Iceland,  we  have  the  refpeftable  autho- 
, rity  of  Mr.  Bryant : “ Arngrim  Jonas  was  born  amidft  the 
fnows  of  Iceland;  yet  as  much  prejudiced  in  favour  of  his 
1!  country  as  thofe  who  are  natives  of  a happier  climate. 
This  is  vifible  in  his  Crymogaa ; but  more  particularly  in  his 
Anatome  Blefkiniana.  I have  in  my  pofl'eifion  this  curious 
fl  little  treatife,  written  in  Latin  by  him  in  his  own  country,  and 
printed  Tyf>is  Holenfibus  in  Ifandia  Borcali,  anno  1612.  Hoi  a 
is  placed  in  fome  maps  within  the  Artlic  circle,  and  is  cer- 
1 tainly  not  far  removed  from  it.  I believe  it  is  the  furtheft  north 
1 of  any  place  where  arts  and  fciences  have  ever  refided.”  Ob - 
v<  Nervations  and  Inquiries  relating  to  various  parts  of  Ancient  Hif- 
fory,  1 767,  p.  277. 

It  was  a conftant  opinion,  delivered  down  by  our  hiftorians, 
is  hath  been  obferved  by  Dr.  Middleton,  that  the  Art  of 
h Printing  was  introduced  and  firft  p radii  fed  in  England  by  JVd- 
'>  iam  Caxton,  a mercer  and  citizen  of  London  ; who,  by  his  tra- 
b 'eU  abroad,  and  a rcfidence  of  many  years  in  Holland,  Flanders, 

* lnd  Germany,  in  the  affairs  of  trade,  had  an  opportunity  of 
$:  ntorming  himfeif  of  the  whole  method  and  procefs  of  the 
R J and  by  the  encouragement  of  the  great,  and  particularly 
’ t the  abbot' of  Weftminfter,  firft  fet  up  a prefs  in  that  abbey, 
began  to  print  books  foon  after  the  year  1471. 

Vol.  vfll.  ' ^ 


This  was  the  tradition  of  our  writers  ; till  a book,  which 
had  fcarce  been  obferved  before  the  Reftoration,  was  then  taken 
notice  of  by  the  curious,  with  a date  of  its  impreflion  from 
Oxford,  anno  1468,  and  was  confidered  immediately  as  a clear 
proof  and  monument  of  the  exercife  of  printing  in  that  uni- 
verfity  (everal  years  before  Caxton  began  to  deal  in  it. 

This  book,  which  is  in  the  public  library  at  Cambridge,  is  a 
fmall  volume  of  41  leaves  in  4to,  with  this  title  : Expoftio 
Sanfli  Jeronimi  in  Shnbolum  Apojlolorum  ad  Papam  Lauren- 
ti  11:11  y and  at  the  end,  Explicit  expoftio,  &c-  lrnprrf  ■ O.vonie, 
& ' finita  Anno  Domini  m.cccc.lxviii.  xvh.  die  Decembris. 

The  appearance  of  this  book  has  robbed  Caxton  of  a glory 
that  he  had  long  poflelfed,  of  being  the  author  of  printing  in 
this  kingdom  ; and  Oxford  has  ever  fince  carried  the  honour  of 
the  firft  prels.  The  only  difficulty  was,  to  account  for  the 
filence  of  hiftorv  in  an  event  fo  memorable,  and  the  want  of 
any  memorial  in  the  univerfit/  it  felt  concerning  the  eftablilh- 
ment  of  a new  art  amongft  them  of  fuch  ul'e  and  benefit  to. 
learning.  But  this  likewife  has  been  cleared  up  by  the  difeovery 
of  a record,  which  had  lain  obfeure  and  unknown  at  Lambeth- 
palace,  in  the  Regiftcr  of  the  See  of  Canterbury  ; and  gives  a 
narrative  of  the  whole  tranfadlion,  drawn  up  at  the  very  time. 

An  account  of  this  record  was  firft  publithed  in  a thin  quarto 
volume  in  Englifh,  with  this  title  : “ The  Original  and  Growth 
of  Printing,  colledled  out  of  Hiliory  and  the  Records  of  this 
Kingdome  : wherein  is  all'o  demonftrated,  that  Printing  apper- 
tained to  the  Prerogative  Royal,  and  is  a Flower  of  the  Crown 
of  England.  By  Richard  Atkyns,  efq. — Whitehall,  April  the 
zq.  1664.  By  order  and  appointment  of  the  right  honourable 
Mr.  Secretary  Morrice,  let  this  be  printed.  Tho.  Rycaut. 
London:  Printed  by  John  Streater,  for  the  Author.  1664.” 
Quarto. 

It  lets  forth  in  ffiort,  “ That  as  foon  as  the  art  of  printing 
made  fome  noife  in  Europe,  Thomas  Bourcbier,  archbilhop  of 
Canterbury,  moved  the  then  king  (Henry  VI.)  to  ufe  all  polii- 
bie  means  for  procuring  a printing-mould  (tor  fo  it  was  then 
called)  to  be  brought  into  this  kingdom.  The  king,  (a  good 
man,  and  much  given  to  works  of  this  nature)  readily  heark- 
ened to  the  motion  ; and  taking  private  advice  how  to  effect 
his  defign,  concluded  it  could  not  be  brought  about  without 
great  fecrecv,  and  a confiderable  fum  of  money  given  to  l'uch 
perfon  or  perfons  as  would  draw  oft  lome  of  the  workmen  of 
Harlem  in  Holland,  where  John  Gutenberg  had  newly  invented 
it,  and  was  himlelf  perfonally  at  work,  it  was  re  (hived,  that 
lefs  than  1000  merks  would  not  produce  the  defired  effect-;  to- 
wards which  fum  the  laid  archbilhop  presented  the  king  300 
merks.  The  money  being  now  prepared,  the  management  of 
the  defign  was  committed  to  Mr.  Robert  Tumour;  who  then 
was  mailer  of  the  robes  to  the  king,  and  a perfon  moft  in  fa- 
vour with  him  of  any  of  his  condition.  Mr.  Tumour  took  to 
his  affiftance  Mr.  Caxton,  a citizen  of  good  abilities,  who 
traded  much  into  Holland  ; which  was  a creditable  pretence, 
as  well  for  his  going,  as  ftay  in  the  Low  Countries.  Mr  Tur- 
nour  was  in  difguife  (his  beard  and  hair  (haven  quite  off) ; but 
Mr.  Caxton  appeared  known  and  public.  They,  having  re- 
ceived the  faid  fum  1 f rooo  merks,  went  firft  to  Amfterdam, 
then  to  Leyden,  not  dating  to- enter  Harlem  iifelfj  for  ths- 
town  was  very  jealous,  having  impriloned  and  apprehended 
divers  pet  >ns  who  came  irmn  other  parts  for  the  fame  purpofe. 
They  (laid  dl  they  had  (’pent  thi  whole  thonfand  merks  in  gifta- 
and . expenfes : fo  as  the  king  was  fain  to  letjd  500  merks - 
more,  Mr.  Tumour  having  written  to  the  king  that  he  had  ai- 
med! done  hi3  work  ; a bargain,  as  he  laid,  being  liruck  be- 
twixt him  and  two  Hollanders,  for  Hinging  ofl  one  ot  t he  un-.tr 
workmen-,  whofe  name  was  Frederick  Corlells  (or  rather  Cor-- 
fcllis),  who  late  one  night  ftole  from  his  fellows  in  itilgiile  into, 
a vt fife  1 prepared  before  lor  that  purpole  j and  fo,  the  wind 
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roaring  the  dcfign,  brought  him  fafe  to  London;  It  was  not 
thought  To  prudent  to  let  him  on  work  in  London  : but  by  the 
archbitliop’s  means  (who  bad  been  vice-chancellor  and  after- 
wards chancellor  of  the  univerfity  of  Oxon)  Corfellis  was  car- 
ried with  a guard  to  Oxon;  which  guard  conftantly  watchedfto 
prevent  Corfellis  from  any  poilible  efcape,  till  he  had  made  good 
his  promife  in  teaching  them  how  to  print.  So  that  at  Oxford 
printing  was  firtl  let  up  in  England,  which  was  before  there 
was  any  printing-prefs  or  printer  in  France,  Spain,  Italy,  or 
Germany  (except  the  city  of  Mentz),  which  ckinis  feniority, 
as  to  printing,  even  of  Harlem  itfelf,  calling  her  city,  Urban 
Moguntinam  artis  typographic#  inventrieem  primam ; though  it 
is  known  to  he  otherwife,  that  city  gaining  the  art  by  the  bro- 
ther of  one  of  the  workmen  of  Harlem,  who  had  learnt  it  at 
home  of  his  brother,  and  after  let  up  for  himfelf  at  Mentz. 
This  prels  at  Oxon  was  at  lead:  ten  years  before  there  was  arty 
printing  in  Europe,  except  at  Harlem  and  Mentz,  where  it  was 
but  new-born.  This  prefs  at  Oxford  was  afterwards  found  in- 
convenient to  be  the  foie  printing-place  of  England,  as  being 
too  far  from  London  and  the  fea ; wherefore  the  king  fet  up  a 
prefs  at  St.  Alban’s,  and  another  in  the  city  of  Weftminfier, 
where  they  printed  feveral  books  of  divinity  and  pbyjic : for  the 
king  (for  leafons  bell  known  to  himfelf  and  council)  permitted 
then  no  law-bocks  to  be  printed ; nor  did  any  printer  exercife 
that  art,  but  only  luch  as  were  the  king’s  (worn  (ervants;  the 
ling  bimftf  having  the  price  and  emolument  for  printing  books. 

By  this  means  the  art  grew  fo  famous,  that  anno  primo  Ri- 
chard Iir.  c.  9.  when  an  aft  of  parliament  was  made  for  re- 
flraint  of  aliens  for  ufing  any  handicrafts  here  except  as  fervarits 
to  natives),  a fpecial  provifo  was  inferted,  that  tlrangers  might 
bring  in  printed  or  written  books  to  fell  at  their  pleafure,  and 
exercife  the  art  of  printing  here,  notwithllanding  that  aft  : fo 
that  in  the  fpace  of  40  or  $0  years,  by  the  indulgence  of  Ed- 
ward IV.  Edward  V Richard  III.  Henry  VII.  and  Hen.  VIII. 
the  Englifh  proved  fo  good  proficients  in  printing,  and  grew 
fo  numerous*  as  to  furnifh  the  kingdom  with  books;  and  fo 
(kilfu!,  as  to  print  them  as  well  as  any  beyond  the  leas  ; as  ap- 
pears by  the  aft  2j  Hen.  VIII.  c.  15.  which  abrogates  the 
laid  provifo  for  that  reafon.  And  it  was  further  enafted  in  the 
fame  ftatute,  that  If  any  perfon  bought  foreign  books  bound, 
he  fhould  pay  f s.  8d,  per  book.  And  it  was  further  provided 
and  enafted,  that  in  cafe  the  faid  printers  and  fellers  of  books 
were  unreafonable  in  their  prices,  they  fhould  be  moderated  by 
the  lord  chancellor,  lord  treafurer,  the  two  lords  chief  juliices, 
or  any  two  of  them  ; who  alfo  had  power  to  fine  them  3s.  4d. 
for  every  book  whofe  price  thould  be  enhanced. — But  when 
they  were  by  charter  corporated  with  bookbinders,  boolfellers , 
and  founders  of  letters,  3 and  4 Philip  and  Mary,  and  called 
The  Company  of  Stationers — they  kick’d  again !l  the  power  that 
gave  them  li  e,  See. — Queen  Elizabeth,  the  firll  year  of  her 
reign,  grants  by  patent  the  privilege  of  foie  printing  all  books 
that  touch  or  concern  the  common  laws  of  England,  to  Totted  a 
fervant  to  her  majefty,  who  kept  it  entire  to  his  death  ; after 
him,  to  one  Yeft-Weirt,  another  fervant  to  her  majefty  ; after 
him,  to  Weight  and  Norton  ; and  after  them,  king  James 
grants  the  fame  privilege  to  More,  one  of  the  fignet ; which 
grant  continues  to  this  day,-  &c.” 

From  the  authority  of  this  record,  all  our  later  writers  de- 
clare Corfellis  to  be  the  firtl  printer  in  England  ; Mr.  Anthony 
Wood,  the  learned  Mr.  Maittaire,  Palmer,  and  one  John  Bag- 
ford,  an  induftrious  man,  who  had  publiftied  propofals  for 
Kiftory  of  Printing,  (Phil.  Tranf.  for  April  170;).  But 
l)r.  Middleton  has  called  in  queftion  the  authenticity  of  this 
account,  and  has  urged  feveral  objections  to  it,  with  the  view  of 
fv.pporting  Caxton’s  title  to  the  prcce.dency  with  refpeft  to  the 
introduction  of  the  art  into  this  country ; of  which  wc  fliall 
<^u<jte  uie  or  two,  with  the  anfwcrs  that  have  been  made  to  them. 


] 

Objection  T. — il  The  filence  of  Caxton  concerning  a faft  it* 
which  he  is  faid  to  be  a principal  adlor,  is  a liifficicnt  confuta- 
tion of  it : for  it  was  a conllant  cuftom  with  him,  in  the  pre- 
faces or  conclufions  of  his  works,  to  give  a hiltorical  account 
of  all  his  labours  and  tranfaftions,  as  far  as  they  concerned  the 
publiftiing  arid  printing  of  books.  And  what  is  flill  ftronger, 
in  the  continuation  of  the  Polychronicon,  compiled  by  himfelf, 
and  carried  down  to  the  end  of  Henry  the  fixth’s  reign,  be 
makes  no  mention  of  the  expedition  in  queft  of  a printer  ; 
which  he  could  not  have  omitted,  had  it  been  true;  whilft  in 
the  fame  book  he  takes  notice  of  the  invention  and  beginning 
of  printing  in  the  city  of  Mentz.” 

Anfwer. — As  Caxton  makes  no  mention  in  his  Polychronicon 
of  his  expedition  in  quefl  of  a printer ; f6  neither  does  he  of  his 
bringing  the  art  into  England,  which  it  is  as  much  a wonder  he 
fhould  omit  as  the  other.  And  as  to  his  faying  that  the  inven- 
tion of  printing  was  at  Mentis,  he  means,  of  printing  on  fujile 
feparate  types.  In  thvs  he  copies,  as  many  others  have,  from 
the  Fafciculus  Temporum,  a work  written  in  1470,  by  Wer. 
nerus  llolevinch  dc  Laer,  a Carthufian  monk,  a MS.  copy  of 
which  was  in  the  library  of  Gerard  Jo.  Vofiius  (fee  lib.  iii.  dc 
Uijlor.  Latin,  c.  6.);  and  afterwards  continued  to  the  year 
1 474,  when  it  was  firtl  printed  at  Cologne  typis  Arnold i ter 
Huernen.  It  was  republithed  in  1481  by  Pleinricus  Wircz- 
burgh  de  Vach,  a Cluniac  monk,  without  mentioning  the 
name  either  of  the  printer  or  of  the  place'  of  publication.  It 
is  plain  that  Caxton  had  one  at  lead,  or  more  probably  both,  of 
thefe  editions  before  him,  when  he  wrote  his  continuation  of 
Polychronicon,  as  he  mentions  this  work  in  his  preface,  and 
adopts  the  fentime-nts  of  its  editor.  (See  Meekman,  vol.  ii, 
p.  37,  and  his  Documenta,  No.  VII.  XXIV.  and  XXV.) 

Obj.  2. — “ There  is  a further  circumftance  in  Caxton’s  hif» 
tory,  that  it  feems  inconfiftent  with  the  record  ; for  We  find 
him  flill  beyond  fea,  about  twelve  years  after  the  fuppofed 
tranfaftions,  “ learning  with  great  charge  and  trouble  the  art  of 
printing”  ( Reou/e  of  the  Hiforics  of  Troye,  in  the  end  of  the  ad 
and  3d  books) ; which  he  might  have  done  with  eafe  at  home, 
if  he  had  got  Corfellis  into  his  hands,  as  the  record  imports,  fo 
many  years  before  : but  he  probably  learnt  it  at  Cologne,  where 
he  redded1  in  1471,  ( Recule , Sec.  ibid.),  and  whence  books  had 
been  firtl  printed  with  date  the  year  before.” 

Ant. — Caxton  tells  us,  in  the  preface  to  The  Hijlory  of  Troye , 
that  he  began  that  tranflation  March  1.  1468,  at  Bruges;  that 
he  proceeded  on  with  it  at  Ghent ; that  he  finilhed  it  at  Co- 
logne in  1471  ; and  printed  it,  probably,  in  that  city  with  his 
own  types.  He  was  30  years  abroad,  chiefly  in  Holland;  and 
lived  in  the  court  of  Margaret  duchefs  of  Burgundy,  filler  of 
Edward  IV.  It  was  therefore  much  eafier  to  print  his  book 
at  Cologne,  than  to  crofs  the  fea  to  learn  the  art  at  Oxford. 
But  further,  there  was  a fptcial  occafion  for  his  printing  it 
abroad.  Corfellis  had  brought  over  fo  far  the  art  of  printing 
as  he  had  learned  it  at  Harlem,  which  was  the  method  of  print- 
ing on  wooden  feparate  types,  having  the  face  of  the  letter  cut 
upon  them.  But  the  art  of ' cajling  metal  types  being  divulged 
in  1462  by  the  workmen  of  Mentz,  Caxton  thought  proper  to 
learn  that  advantageous  branch  before  he  returned  to  England, 
This  method  of  catling  the  types  was  fuch  an  improvement, 
that  they  looked  on  it  as  the  original  of  printing;  and  Caxton,  , 
as  mod  others  do,  aferibes  that  to  Mentz. — Caxton  was  an  at* 
fiftant  with  Tumour  in  getting  oft" Corfellis;  but  it  is  nowhere 
fuppofed  that  he  came  with  him  into  England.  (See  Meer- 
man,  vol.  ii.  p.  34.  B.) 

Obj.  3. — “ As  the  Lambeth  record  was  never  heard  of  befote 
the  publication  of  Atkyns ’ book,  fo  it  has  never  fince  been  lceti 
or  produced  by  any  man ; though  the  regillers  of  Canterbury 
have  on  many  occafions  been  diligently  and  particularly  fearched  > 
for  it.  They  were  examined,  without  doubt,  very  carefully  by 
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jrr-.’hbilhop  Parker,  for  the  compiling  his  Antiquities  of  the  Bri- 
iijh  Church ; where,  in  the  life  of  Thomas  Bourchier,  though  he 
congratulates  that  age  on  the  noble  and  ufeful  invention  of  print- 
ing, yet  he  is  filent  as  to  the  introduction  of  it  into  England  by 
the  endeavours  of  that  archbilhop:  nay,  his  giving  the  honour 
of  the  invention  to  Strafburg  clearly  fhows  that  he  knew  nothing 
of  the  ftory  of  Corfellis  conveyed  from  Harlem,  and  that  the 
record  was  not  in  being  in  his  time.  Palmer  himlelf  owns, 
" That  it  is  not  to  be  found  there  now  ; lor  that  the  late  earl 
of  Pembroke  affured  him,  that  he  had  employed  a perfon  for 
fome  time  to  fearch  for  it,  but  in  vain:"  of  Printing, 

p.  314.)  On  thefe  grounds  we  may  pronounce  the  record  to 
Be  a forgery  ; though  all  the  writers  above-mentioned  take  pains 
to  fupport  its  credit,  and  call  it  an  authentic  piece. 

Atkyns,  who  by  his  manner  of  writing  feems  to  have  been  a 
hold  and  vain  man,  might  poffibly  be  the  inventor : for  he  had 
an  rntereft  in  impofirig  it  upon  the  world,  in  order  to  confirm 
the  argument  of  his  book,  that  printing  liras  of  the  prerogative 
royal ; in  oppofition  to  the  company  ofjlationers , with  whom  he 
was  engaged  in  an  expenfive  fuit  of  law,  in  defence  of  the  king's 
patents , under  which  he  claimed  fome  exclufive  powers  of  printing. 
Tor  he  tells  us,  p.  3.  ‘ That,  upon  confidering  the  thing,  he 
could  not  but  think  that  a public  perfon,  more  eminent  than  a 
mercer,  and  a public  purfc,  mull  needs  be  concerned  in 
fo  public  a good  : and  the  more  he  considered,  the  more  inqui- 
fitive  he  was  to  find  out  the  truth.  So  that  he  had  formed  his 
hypothefis  before  he  had  found  bis  record  ; which  he  publilhetl, 
he  fays,  as  a friend  to  truth;  not  to  fuffer  one  man  to  be  inti- 
tled  to  the  worthy  achievements  of  another ; and  as  a friend 
to  himfelf,  not  to  lofe  one  of  his  bell  arguments  of  intitling  the 
king  to  this  art.’  But,  if  Atkyns  was  not  himfelf  the  contriver, 
he  was  impofed  upoti  at  lead;  by  fome  more  crafty  man;  who 
imagined  that  his  intereft  in  the  caufe,  and  the  warmth  that  he 
fhowed  in  profecuting  it,  would  induce  him  to  fwallow  for  ge- 
nuine whatever  was  offered  of  the  kind." 

Anf. — On  the  other  hand,  is  it  likely  that  Mr.  Atkyns  would 
dare  to  forge  a record,  to  be  laid  before  the  king  and  council, 
and  which  his  adverfaries,  with  whom  he  was  at  law,  could  dif- 
prove  ? — (2.)  He  fays  he  received  this  hiftory  from  a perfon  of 
honour,  who  was  fome  time  keeper  of  the  Lambeth  library.  It 
was  eafy  to  have  confuted  this  evidence,  if  it  was  falie,  when  he 
publilhed  it,  April  25.  1664.— (3.)  John  Bagford  (who  was 
“born  ip  England  163  1,  and  might  know  Mr.  Atkyns,  who  died 
in  1677),  in  his  Hiftory  of  Printing  at  Oxford,  blames  thofe 
who  doubted  of  the  authenticity  of  the  Lambeth  MS.;  and  tells 
us  that  he  knew  Sir  John  Birkenhead  had  an  authentic  copy  of 
it,  when  in  166}  [which  Bagford  by  fome  miftake  calls  1664, 
and  is  followed  in  it  by  Meerman]  he  was  appointed  by  the 
houfe  of  commons  to  draw  up  a bill  relating  to  the  exercife  of 
that  art.  This  is  confirmed  by  the  Journals  of  that  houfe,  Fri- 
day Off.  27.  1665.  vol.  VIII.  p.  626.  where  it  is  ordered,  that 
this  Sir  John  Birkenhead  ftiould  carry  the  bill  on  that  head  to 
the  houfe  of  lords  for  their  confent. — The  afl  was  agreed  to  in 
the  upper  houfe  on  Tuefday  Off.  31.  and  received  the  royal  ab- 
le nt  on  the  fame  day  ; immediately  after  which  the  parliament 
wa3  prorogued.  See  Journals  of  the  Houfe  of  Lords,  Vol.  XI. 
p.  70c. — it  is  probable,  then,  that  after  Mr.  Atkyns  had  pub- 
lifhed  his  book  in  April  1664,  the  parliament  thought  proper, 
the  next  year,  to  enquire  into  the  right  of  the  king’s  prerogative ; 
and  that  Sir  John  Birkenhead  took  care  to  infpeff  the  original, 
then  in  the  cuftody  of  archbifhop  Sheldon  : and,  finding  it  not 
fufficient  to  prove  what  Mr.  Atkyns  had  cited  it  for,  made  no 
report  of  the  MS.  to  the  houfe;  but  only  moved,  that  the  former 
law  fhould  be  renewed.  The  MS.  was  probably  never  returned 
to  the  proper  keeper  of  it ; but  was  afterwards  burnt  in  the  fire 
of  London,  Sept.  13.  1 666. — (4.)  That  printing  was  prad tiled 
at  Oxford,  waa  a prevailing  opinion  long  before  Atkyns.  Bryan 
U 


Twync,  in  his  Apologia  pro  Antiquit  ate  Academi.e  Oxonienfict 
publilhed  i6o3,  (ells  us,  it  is  fo  delivered  down  in  ancient  wri~ 
tings  ; having  heard,  probably,  of  this  Lambeth  MS.  And  king 
Charles  I.  in  his  letters  patent  to  the  Univerfity  of  Oxford, 
March  5.  in  the  eleventh  of  his  reign,  1633,  mentions  printing 
as  brought  to  Oxford  from  abroad.  As  lo  what  is  objected, 
“ that  it  is  not  likely  that  the  prefs  ftiould  undergo  a ten  or 
eleven  years  deep,  viz.  from  1468  to  1479,”  it  is  probably  urged 
without  foundation.  Corfellis  might  print  feveral  books  with* 
out  date  or  name  of  the  place,  as  Ulric  Zell  did  at  Cologne, 
from  1467  to  1473,  and  from  that  time  to  1494.  Corfellis’s 
name,  it  may  be  laid,  appears  not  in  any  of  his  publications  ; 
but  neither  does  that  of  Joannes  Peterfliemius.  [See  Meerman, 
vol.  I.  p.  34;  vol.  II.  p.  21 — 27,  See. 

Further,  the  famous  Shakefpeare,  who  was  born  in  1 fg,  and 
died  1616,  in  the  Second. Part  of  Henry  VI.  ail  iv.  fc.  7.  in- 
troduces the  rebel  John  Cade  thus  upbraiding  Lord  Treafurer 
Say  : “ Thou  haft  moil  traiteroufly  corrupted  the  youth  of  the 
realm,  in  creating  a grammar-fehool : and  whereas,  before,  our 
forefathers  had  no  other  book  but  the  fcore  and  the  tally,  thou 
baft  cauled  Printing  to  be  ufed  ; and,  contrary  to  the  king,  his. 
crown,  and  dignity,  thou  halt  built  a paper- mill." — Whence 
now  had  Shakefpeare  this  accufation  againll  lord  Say  ? We  are 
told  in  the  Poetical  Regifter,  vol.  II.  p.  23 t.  ed.  Loud.  1724, 
that  it  was  from  Fabian,  Pol.  Virgil,  Hall.  Hollingftied,  Graf- 
ton, Stow,  Speed,  &c.  But  notone  of  thefe  aferibes  printing  to 
the  reign  of  Henry  VI.  On  the  contrary,  Stow,  in  his  Annals, 
printed  at  London  1560,  p.  6S"6,  gives  it  exprelsly  to  William 
Caxton,  147  r.  “ The  noble  fcience  of  printing  was  about  this 
time  found  out  in  Germany  at  Magunce,  by  one  John  Guthura- 
burgus  a knight.  One  Conradus  an  Almaine  brought  it  into 
Rome:  William  Caxton  of  London  mercer,  brought  it  into 
England  about  the  year  1471,  and  firft  pradtifed  the  fame  i» 
the  Abbie  of  St  Peter  at  Weftminfter;  after  which  time  it  was 
likewife  praftifed  in  the  Abbies  of  St  Auguftine  at  Canterburie, 
Saint  Albons,  and  other  monafteries  of  Lngland.”  What  then 
fliall  we  fay,  that  the  above  is  an  anachronilm  arbitrarily  put  into 
the  mouth  of  an  ignorant  fellow  out  of  Shakcfpeare’s  head  ? We 
might  believe  fo,  but  that  we  have  the  record  of  Mr  Atkyns 
confirming  the  fame  in  king  Charles  II. ’s  time.  Shall  we  fay, 
that  Mr  Atkyns  borrowed  the  ftory  from  Shakefpeare,  and  pub- 
lifhed  it  with  fome  improvements  of  money  laid  out  by  Henry 
VI.  from  whence  it  might  be  received  by  Charles  If.  as  a pre- 
rogative of  the  crown  ? But  this  is  improbable,  fince  Shake- 
fpeare makes  Lord  Treafurer  Say  the  inftrument  of  importing 
it,  of  whom  Mr  Atkyns  mentions  not  a word.  Another  dif- 
ference there  will  ftiil  be  between  Shakefpeare  and  the  Lam- 
beth MS.;  the  poet  placing  it  before  144x7,  in  which  year  Lord 
Say  was  beheaded  ; the  MS.  between  1474  and  1440,  when 
Bourchier  was  archbifhop.  We  mull  fay,  then,  that  lord  Say 
firft  laid  the  fcheme,  and  fent  fome  one  to  Harlem,  though 
without  fuccefs;  but  after  fome  years  it  was  attempted  happily 
by  Bourchier.  And  we  mud  conclude,  that  as  the  generality 
of  writers  have  overlooked  the  invention  of  printing  at  Harlem 
with  wooden  types,  and  have  alcribed  it  lo  Mien t*  where  metal 
types  were  firft  made  ufe  of;  fo  in  England  they  have  palled 
by  Corfellis  (or  the  firft  Oxford  Printer,  whoever  he  was,  who 
printed  with  wooden  types  at  Oxford),  and  only  mentioned 
Caxtoii  as  the  original  artift  who  printed  with  metal  types  at 
Weftminfter.  [See  Meerman,  vol.  ii.  7,  8.]  It  is  lirange, 
that  the  learned  commentators  on  our  great  dramatic  poet,  who 
are  fo  minutely  particular  upon  leis  important  occafions,  lhonld 
every  one  of  them,  Ur.  Johnfon  excepted,  pafs  by  this  curious 
pallagc,  leaving  it  entirely  unnoticed.  And  how  has  Dr.  John- 
fun  trifled,  by  (lightly  remarking,  “ that  Shakefpeare  is  a little 
too  early  with  this  -accufation  !" — The  great  critic  had  under- 
taken to  decipher  obfolcte  words,  and  inveftigate  unintelligible 
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phrafi-s;  but  never,  perhaps,  bellowed  a thought  on  Caxton  or 
Corfellis,  oil  Mr.  Atkyns  or  the  authenticity  of  the  Lambeth 
.Record. 

. But,  independent  of  the  record  altogether,  the  book  (lands 
firm  as  a monument  of  the  exereife  of  printing  in  Oxford  (ix 
years  older  than  any  book  of  Caxton's  with  a date.  In  order 
to  get  clear  of  this  lirong  faft,  Dr.  Middleton 

1.  Suppofes  the  date  in  queftion  to  have  been  fulfilled  ori- 
ginally by  the  printer,  either  by  defign  cr  miltake ; and  an  X 
to  have  been  dropped  or  omitted  in  the  age  of  its  impretiion. 
Examples  of  this  kind,  he  lays,  are  common  in  the  hi  (lory  of 
printing.  And,  “ whilfl  I am  now  writing,  an  unexpected  in- 
flance  is  fallen  into  my  hand  to  the  fupport  of  my  opinion  ; an 
Inauguration  Speech  of  the  Hroc  iivardian  Prof  for,  Mr.  Mafon, 
juft  frefh  from  the  prefs,  with  i : s date  given  io  years  earlier  than 
it  fhoukl  have  been,  by  the  omillion  of  an  x,  viz.  mdcc.xxiv; 
and  the  very  blunder  exemplified  in  the  laid  piece  printed  at 
Cambridge,  wnich  I fuppole  to  have  happened  in  the  firlt  from 

Oxford.” To  this  it  has  been  very  properly  anfwered,  That 

we  lhould  not  pretend  to  let  a fide  the  authority  of  a plan  date, 
without  very  llrong  and  cogent  reafons ; and  what  the  Doctor 
has  in  this  cafe  advanced  will  not  appear,  on  examination,  to 
carry  that  weight  with  it  that  he  feems  to  imagine.  There 
may  be,  and  have  been,  miltakes  and  forgeries  in  the  date  both 
of  books  and  of  records  too  ; but  this  is  never  allowed  as  a realon 
for  fufpecting  luch  as  bear  no  mark  of  either.  We  cannot 
from  a blunder  in  the  lad  book  printed  at  Cambridge,  infer  a 
like  blunder  in  the  firft  book  printed  at  Oxford.  Befides,  the 
type  u!ed  in  this  our  Oxford  edition  feems  to  be  no  fmall  proof 
of  its  antiquity.  It  is  the  German  letter,  and  very  nearly  the 
fame  with  that  ufed  by  Full  [who  has  been  fuppofed  to  be]  the 
firft  printer;  whereas  Cdxton  and  Rood  ufe  a quite  different 
letter,  fomething  between  this  German  and  our  old  Englilh  let- 
ter, which  was  loon  after  introduced  by  De  Worde  and  Bynfon. 

2.  “ For  the  probability  of  his  opinion  (he  lays),  the  book 
itfelf  affords  fufficient  proof : for,  not  to  infill  on  what  is  lefs  ma- 
terial, the  neatnefs  of  the  letter , and  regularity  of  the  page,  &c. 
above  thofe  of  Caxton,  it  has  one  mark,  that  feems  to  have 
carried  the  matter  beyond  probable,  and  to  make  it  even  cer- 
tain, viz.  the  ufe  of  fignatures,  or  letters  of  the  alphabet  placed 
at  the  bottom  of  the  page,  to  Ihow  the  l’cquel  of  the  pages  and 
leaves  of  each  book  ; an  improvement  contrived  for  the  direc- 
tion of  the  bookbinders;  which  yet  was  not  pfactifcd  or  invented 
at  the  time  when  this  book  is  fuppofed  to  be  printed;  for  we 
find  no  fignatures  in  the  books  of  Fault  or  Schoeffcr  at  Mentz, 
nor  in  the  improved  or  beautiful  impreffions  of  John  de  Spira 
and  Jenfon  at  Venice,  till  feveral  years  later.  We  have  a book 
in  our  library,  that  teems  to  fix  the  very  time  of  their  invention, 
at  leal!  in  Venice ; the  place  wherc^  the  art  itfelf  received  the 
greatefl  improvements:  Bahli  lefiura fuper  Cndic.  CSV.  printed 
by  John  dc  Colonia  and  Jo.  Mantbem  de  Gherretzem,  anno 
HCCccLXxnn.  It  is  a large  and  fair  volume  in  folio,  without 
fignatures,  till  about  the  middle  of  the  book,  in  which  they  are 
firft  introduced,  and  fo  continued  forward  : which  makes  it  pro- 
bable, that  the  firll  thought  of  them  was  luggefted  during  the 
imp  re  (lion  ; for  we  have  likewife  Left ura  Bartboli  fuper  Codic. 
&c.  in  two  noble  and  beautiful  volumes  in  folio,  printed  the 
year  before  at  the  fame  place,  by  Vindelin  de  Spira,  without 


them:  yet  from  this  time  forward  they  are  generally  found  in 
all  the  works  of  the  Venetian  printers,  and  from  them  propa- 
gated to  the  other  printers  of  Europe.  They  were  ufed  at* 
Cologne,  in  1 47/; ; at  Paris,  1476  ; by  Caxton,  not  before  1480: 
but  if  the  difeovery  had  been  brought  into  England,  and  prac- 
tic'd at  Oxford  1 2 years  before,  it  is  not  probable  that  he  would 
h ive  printed  fo  long  at  Wellminfter  without  them.  Mr.  Palmer 
indeed  tells  us,  p.  54,  180,  that  Anthony  Zarot  was  efteemed 
the  inventor  of  fignatures;  and  that  they  are  found  in  a Terence 
printed  by  him  at  Milan  in  the  year  1470,  in  which  he  firft 
printed.  I have  not  feen  that  Terence;  and  can  only  fay,  that 
I have  obferved  the  want  of  them  in  fome  later  works  of  this, 
as  well  as  of  other  excellent  printers  of  the  fame  place.  But, 
allowing  them  to  be  in  the  Terence,  and  Zarot  the  inventor,  it 
confutes  the  date  of  our  Oxford  book  as  effectually  as  if  they 
were  of  later  origin  at  Venice;  as  I had  reafon  to  imagine, 
from  the  tellimony  of  all  the  books  that  I have  hitherto  met 

with.” As  to  thefe  proofs,  firft,  the  neatnefs  of  the  letter, 

and  the  regularity  of  the  page,  prove,  if  any  thing,  the  very  re- 
\erfe  of  what  the  Doctor  atTerts.  The  art  of  printing  was  al- 
moft  in  its  infancy  brought  to  perfection ; but  afterwards  de- 
bafed  by  later  printers,  who  confulted  rather  the  cheapnefs  than 
the  neatnefs  of  their  work.  Our  learned  differtator  cannot  be 
unacquainted  with  the  labours  of  Fuft  and  Jenfon.  Pie  muft 
know,  that  though  other  printers  may  have  printed  more  cor- 
rectly, yet  fcarce  any  excel  them,  either  in  the  neatnefs  of  the 
letter,  or  the  regularity  of  the  page.  The  fame  may  be  obferved 
in  our  Englilh  printers.  Caxton  and  Rood  were  indifferently 
good  printers;  De  Worde  and  Pynfon  were  worfe ; and  thofe 
that  follow  them  moll  abominable.  This  our  anonymous  Ox- 
ford printer  excells  them  all;  and  for  this  very  reafon  wefhonld 
judge  him  to  be  the  mod  ancient  of  all.  Our  difTertator  lays 
great  ftrefs  on  the  ufe  of  fignatures.  But  no  certain  conclufion 
can  be  drawn  either  from  the  ufe  or  non-ufe  of  thefe  leller  im- 
provements of  printing.  They  have  in  different  places  come 
in  ufe  at  different  times,  and  have  not  been  continued  regularly 
even  at  the  fame  places.  If  Anthony  Zarot  ufed  them  at  Milan 
in  1470,  it  is  certain  later  printers  there  did  not  follow  his  ex- 
ample; and  the  like  might  happen  alfo  in  England.  But, 
what  is  more  full  to  our  purpofe,  we  have  in  the  Bodleian  li- 
brary an  JEfop’s  Fables  printed  by  Caxton.  This  is,  it  is  be- 
lieved, the  firft  book  which  has  the  leaves  numbered.  But  yet 
this  improvement,  though  more  ufeful  than  that  of  the  figna- 
tures, was  difufed  both  by  Caxton,  himlelf  and  other  later 
printers  in  England.  It  is  therefore  not  at  ail  furprifing  (if 
true)  that  the  fignatures,  though  invented  by  our  Oxford  printer, 
might  not  immediately  come  into  general  ufe.  And  confe- 
quently,  this  particular  carries  with  it  no  fuch  certain  or  ef- 
fectual confutation  as  our  difTertator  boafts  of. 

3.  What  the  Doctor  thinks  further  confirms  liis  opinion  is, 
“ That,  from  the  time  of  the  pretended  date  of  this  book, 
anno  1468,  vve  have  no  other  fruit  or  production  from  the  prefs 
at  Oxford  for  1 1 years  next  following;  and  it  cannot  be  ima- 
gined that  a prefs,  eftablifhed  with  fo  much  pains  and  exptnfc, 
could  be  fuffered  to  be  fo  long  idle  and  uftlefs.’’ — To  this  it 
may  be  anfwered,  in  the  words  of  Oxonides,  ill,  That  his  books 
may  have  been  loft.  Our  firft  printers,  in  thofe  days  of  igno- 
rance, met  with  but  fmall  encouragement ; they  printed  but 


* I)r.  Middleton  is  millaken  in  the  time  and  place  of  the  invention  of  fignatures.  They  are  to  be  found  even  in  very  an- 
cient MSS.  which  the  eariieft  printers  very  lludiouily  imitated;  and  they  were  even  ufed  in  fome  editions  from  the  office  of  Law- 
rence Coder  (whence  Corfellis  came),  which  confided  of  wooden  cuts,  as  in  Figurce  typic.t  et  anti  ty piece  Novi  Tefiarnenti;  and  in 
lome  editions  with  n.etal  types,  as  in  Gafp.  Pergamenfs  epifiohe,  published  at  Paris,  without  a date,  but  printed  A.  D.  1470, 
(Maittaire,  Annnl.  vol.  i.  p.  2J.);  and  in  Mammetrettus,  printed  by  Delias  de  Llouften,  at  Bern  in  Switzerland,  147®;  and  in 
De  Tondeli  vifionc , at  Antwerp,  1472.  Venice,  therefore,  was  not  the  place  where  they  were  firft  introduced. — They  began  to  be 
ufed  in  Bal.lus,  it  feems,  when  the  book  was  half  finilhed.  The  printer  of  that  book  might  not  know,  or  did  not  think,  of  the 
ufe  ol  them  before.  See  Meerman , yoI.  ii.  p.  18.;  and  Phil,  Tranf.  vol.  xxiii.  118  208.  p-  <509. 
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f<w  books,  and  but  few  copies  of  thofe  books.  In  after  times, 
when  the  fame  books  were  reprinted  more  corre&ly,  thofe  firft 
editions,  which  were  not  as  yet  become  curiofities,  were  put 
to  common  ufes.  This  is  the  reafon  that  we  have  fo  few  re- 
mains of  our  firft  printers.  We  have  only  four  books  of  Theo- 
deric  Rood,  who  feerns  by  his  own  verfes  to  have  been  a very 
celebrated  printer.  Of  John  Lettou-William  de  Machlinia, 
and  the  fchoolmafter  of  St.  Alban’s,  we  have  fcarce  any  re- 
mains. If  this  be  confidered,  it  will  not  appear  impojftble  that 
our  printer  Ihould  have  followed  his  bufinefs  from  1468  to 
1479,  and  yet  time  have  deftroyed  his  intermediate  works. 
But,  adly,  We  may  account  ftill  another  way  for  this  diftance 
of  time  without  altering  the  date.  The  Civil  Wars  broke  out 
In  1469  : this  might  probably  oblige  our  Oxford  printer  to 
ihut  up  his  prefs  ; and  both  himfelf  and  his  readers  be  other- 
wife  engaged.  If  this  were  the  cafe,  he  might  not  return  to 
his  woik  again  till  1479  ; and  the  next  year,  not  meeting  with 
that  encouragement  he  deferved,  he  might  remove  to  fume  other 
country  with  his  types. 

Dr.  Middleton  concludes  with  apologizing  for  his  fpend- 
ing  fo  much  pains  on  an  argument  fo  ioconfiderable,  to  which 
Be  was  led  by  his  zeal  to  do  a piece  of  jullice  to  the  memory  of 
our  worthy  countryman  William  Caxton  j nor  fuffer  him  to  be 
robbed  of  the  glory  fo  clearly  due  to  him,  of  having  firft  im- 
ported into  this  kingdom  an  art  of  great  ufe  and  benefit  to  man- 
kind : a kind  of  merit  that,  in  the  fenfe  of  all  nations,  gives  the 
bed  title  to  true  praife,  and  the  bed  claim  to  be  commemorated 
with  honour  to  poderity.” 

The  faft,' however,  againd  vvjiich  he  contends,  but  which  it 
feerns  impoffible  to  overturn,  does  by  no  means  derogate  from 
the  honour  of  Caxton,  who,  as  has  been  diown,  was  the  fird  per- 
fon  in  England  that  pra&ifed  the  art  of  printing  with  fuftle 
types,  and  confequently  the  fird  who  brought  it  to  perfeftion  ; 
whereas  Corfellis  printed  with  feparate  cut  types  in  wood,  being 
the  only  method  which  he  had  learned  at  Harlem.  Into 
this  detail,  therefore,  we  have  been  led,  not  fo  much  by  the 
importance  of  the  queftion,  as  on  account  of  feveral  anecdotes 
connedted  with  it,  which  feemed  equally  calculated  to  fatisfy 
curiofity  and  afford  entertainment. 

Caxton  had  been  bred  very  reputably  in  the  way  of  trade, 
and  ferved  an  apprenticefhip  to  one  Robert  Large  a mercer ; 
who,  after  having  been  flieriff  and  lord  mayor  of  London,  died 
in  the  year  1441,  and  left  by  will,  as  may  be  feen  in  the  pre- 
rogative-office, xxiui  merks  to  his  apprentice  William  Cax- 
ton : a confiderable  legacy  in  thofe  days,  and  an  early  teftimo- 
nial  of  his  good  character  and  integrity. 

From  the  time  of  his  matter’s  death,  he  fpent  the  following 
thirty  years  beyond  fea  in  the  bufinefs  of  merchandife  : where, 
in  the  year  1464,  we  find  him  employed  by  Edward  IV,  in  a 
public  and  honourable  negotiation,  jointly  with  one  Richard 
Whitehill,  cfq  to  tranfatt  and  conclude  a treaty  of  commerce 
between  the  king  and  his  brother-in-law  the  duke  of  Bur- 
gundy, to  whom  Flanders  belonged.  The  commiffion  ftyles 
them,  ambajjialores,  procuratorcs,  nuncios , zSj  deputatos  fpecialcs  ; 
and  gives  to  both  or  either  of  them  full  powers  to  treat,  &c. 

Whoever  turns  over  his  printed  works,  mutt  contradl  a re- 
fpedl  for  him,  and  be  convinced  that  he  preferved  the  fame 
chara&er  through  life,  of  an  honed,  model!  man;  greatly  in- 
duftrious  to  do  good  to  his  country  to  the  beft  of  his  abilities, 
by  fpreading  among  the  people  fuch  books  as  he  thought  ufe- 
ful  to  religion  and  good  manners,  which  were  chiefly  tranflated 
from  the  French.  The  novelty  and  ufefulnefs  of  his  art  re- 
commended him  to  the  fpccial  notice  and  favour  of  the  great; 
under  whofe  protection,  and  at  whofe  expenle,.  the  greateft 
part  of  his  works  were  publifhed.  Some  of  them  are  addrefftd 
H)  king  Edward  IV.  his  brother  the  duke  of  Clarence,  and  their 
filler  the  duchefs  of  Burguady ; in  whofe  fervice  and  pay  he 
Vou  VIII. 


lived  many  years  before  be  began  to  print,  as  he  often  acknow- 
ledges with  great  gratitude.  He  printed  likewife  for  the  ufe, 
and  by  the  exprefs  order  of  Henry  YII.  his  fon  prince  Arthur, 
and  many  of  the  principal  nobility  and  gentry  of  that  age.. 

It  has  been  generally  afferted  and  believed,  that  all  his  books 
were  printed  in  the  abbey  of Weftminfter ; yet  we  have  no  af- 
furance  of  it  from  himfelf,  nor  any  mention  of  the  place  be- 
fore the  year  1 47  7 : fo  that  he  had  been  printing  feveral  years 
without  telling  U3  where. 

There  is  no  clear  account  left  of  Caxton's  age : but  he  was 
certainly  very  old,  and  probably  above  fourfeore  at  the  time  of 
his  death.  In  the  year  1471  he  complained  of  the  infirmities 
of  age  creeping  upon  him,  and  feebling  his  body  : yet  he  lived 
23  years  after,  and  purfued  his  bufinefs,  with  extraordinary  di- 
ligence, in  the  abbey  of  Weftmintter,  till  the  year  1494,  in 
which  he  died  ; not  in  the  year  following,  as  all  who  write  of 
him  affirm.  This  appears  from  fome  verfes  at  the  end  of  a 
book,  called  “ Hilton’s  Scale  of  Perfection,”  printed  in  the 
fame  year : 

Infynite  laud  with  thankynges  many  folde 
I yield  to  God  me  focouryng  with  his  grace 
This  boke  to  finyflie  which  that  ye  beholde 
Scale  of  Perfection  calde  in  every  place 
Whereof  th’  au&or  Walter  Hilton  was 

And  Wynkyn  de  Worde  this  hath  fett  in  print 
In  William  Caxftons  hows  fo  fyll  the  cafe, 

God  reft  his  foule.  In  joy  ther  mot  it  ftynt. 

Ijnpreffus  anno  falutis  MCCCCLXxxxiiii. 

Though  he  had  printed  for  the  ufe  of  Edward  IV.  aud 
Henry  VII.  yet  there  appears  no  ground  for  the  notion 
which  Palmer  takes  up,  that  the  firft  printers,  and  particularly 
Caxton,  were  fworn  fervants  and  printers  to  the  crown ; for 
Caxton,  as  far  as  can  be  obferved,  gives  not  the  leaft  hint  of 
any  fuch  character  or  title  ; though  it  feems  to  have  been  in- 
ftituted  not  long  after  his  death  ; for  of  his  two  principal  work- 
men, Richard  Pynfon  and  Wynkyn  de  Worde,  the  one  was 
made  printer  to  the  king,  the  other  to  the  king’s  mother  the 
Lady  Margaret.  Pynfon  gives  himfelf  the  firft  title,  in  The 
Imitation  of  the  Life  of  Chrift ; printed  by  him  at  the  com- 
mandment of  the  Lady  Margaret,  who  had  tranflated  the 
fourth  book  of  it  from  the  French,  in  the  year  1504:  and 
Wynkyn  de  Worde  affumes  the  fecond,  in  The  feven  Peniten- 
tial Pfalms,  expounded  by  Bilhop  Filher,  and  printed  in  the 
year  1509.  But  there  is  the  title  of  a book  given  by  Palmer, 
that  feems  to  contradict  what  is  here  faid  of  Pynfon  : viz.  Pfal- 
terium  ex  mandat 0 viflorio/ffimi  Anglia  Regis  Henrici  Septimi,  per 
Gulielmum  Fanque,  imprefforem  regium,  anno  MDiur  ; which 
being  the  only  work  that  has  ever  been  found  of  this  printer, 
makes  it  probable  that  he  died  in  the  very  year  of  its  impreffion, 
and  was  fucceeded  immediately  by  Richard  Pynfon.  No  book 
hath  yet  been  difeovered  printed  in  Scotland  in  this  period, 
though  the  Englifh  printers  were  able  to  tranfport  fome  of  their 
works  to  other  countries.  See  Henry's  Hiftcry  of  Great  Britain, 
vol.  v.  p.  471. 

Before  1465,  the  uniform  character  was  the  old  Gothic  or 
German  ; whence  our  Black  was  afterwards  formed.  But  in. 
that  year  an  edition  of  LaCtantius  was  printed  in  a kind  of 
Semi-Gothic,  of  great  elegance,  and  approaching  nearly  to  the 
prefent  Roman  type  ; which  laft  was  firft  ufed  at  Rome  in 
1467,  and  foon  after  brought  to  great  perfection  in  Italy,  par- 
ticularly by  Jenfon. 

Towards  the  end  of  the  15th  century,  Aldus  invented  the 
Italic  character  which  is  now  in  ufe,  called,  from  his  name, 
Aldine  or  curjivus.  This  fort  of  letter  he  contrived,  to  prevent 
the  great  number  of  abbreviations  that  were  then  in  life. 

The  firll  effays  iu  Greek  that  can  be  difeovered  are  a few 
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.Sentences  which  occur  in  the  edition  of  Tully’s  Offices,  1463, 
at  Mentz  ; but  thefe  were  miferably  incorreCt  and  barbarous, 
if  we  may  judge  fiom  the  fpecimens  Mr.  Maittaire  has  given 
as,  of  which  the  following  is  one  : 

OrjcaraaRapr^axara  xat  rarwrauia. 

In  the  fame  year,  1465,  was  publilhed  an  edition  of  LaCtan- 
tius’s  lnflitutes,  printed  in  monajii rio  Sublaccrift,  in  the  king- 
dom of  Naples,  in  which  the  quotations  from  the  Greek  au- 
thors are  printed  in  a very  neat  Greek  letter.  They  feem  to 
have  had  but  a very Jtr.all  quantity  of  Greek  types  in  the  monaf- 
t-ery  ; for,  in  the  firtt  part  of  the  work,  whenever  a long  fen- 
tence  occurred,  a blank  was  left,  that  it  might  be  written  in 
with  a pen  : after  the  middle  of  the  work,  however,  ail  the 
Greek  that  occurs  is  primed. 

The  firft  printers  who  fettled  at  Rome  were  Conrad  Sweyn- 
heim  and  Arnold  Pannartz,  who  introduced  the  prefent  Roman 
type,  in  1466,  ,in  Cicero’s  Epijlolce  Familiares  : in  1469  they 
printed  a beautiful  edition  of  Aulvs  Gellius,  with  the  Greek 
quotations  in  a fair  character,  without  accents  or  fpirits,  and 
with  very  few  abbreviations. 

The  firft  whole  Greek  book  that  is  yet  known  is  the  Greek 
Grammar  of  Conftantine  Lafcaris,  in  quarto,  revifed  by  Deme- 
trius Cretenfis,  and  printed  by  Dionyfius  Palavilinus,  at  Milan, 
1476.  In  1481,  the  Greek  Pfalter  was  printed  here, with  a Latin 
tranflation,  in  folio  ; as  was  iEfop’s  Fables  in  quarto. 

Venice  foon  followed  the  example  of  Milan;  anc  in  i486  were 
publiftied  in  that  city  the  Greek  Pfalter  and  the  Butrachomyo- 
machia ; the  former  hy  Alexander,  and  the  latter  by  Laonieus, 
both  natives  of  Crete.  They  were  printed  in  a very  uncommon 
character  ; the  latter  of  them  with  accents  and  /pints,  and  alfo 
with  fcholia. 

In  1 88,  however,  all  former  publications  in  this  language 
were  eclipfed  by  a fine  edition  of  Homer's  IVorks  at  Florence, 
in  folio,  printed  by  Demetrius,  a native  of  Crete.  Thus  print- 
ing  (fays  Mr.  Maittaire,  p.  185.)  feems  to'have  attained  its 
acme  of  perfection,  after  having  exhibited  moll  byautiful  fpe- 
cimens of  Latin,  Greek,  and  Hebrew. 

In  1493,  a fine  edition  of  lfocrales  was  printed  at  Milan,  in 
folio,  by  Henry  German  and  Sebaftian  ex  Pantremulo. 

All  the  above  works  are  piior  in  time  to  thofe  of  Aldus, 
who  has  been  err  neoufly  fuppofed  to  be  th ejirjl  Greek  printer  : 
the  beauty,  however,  correCtnels,  and  number  of  his  editions, 
place  him  in  a much  higher  rank  than  his  predeceflbrs  ; and 
his  characters  in  general  were  more  elegant  than  any  before 
nfed.  He  was  born  in  14*5,  and  died  in  1,-15. 

Though  the  noble  Greek  books  of  Aldus  had  raifed  an  uni- 
verfal  defire  of  reviving  that  tongue,  the  French  were  backward 
in  introducing  it.  The  only  pieces  printed  by  them  were  fome 
quotatlbns,  fo  wretchedly  performed,  that  they  were  rather  to 
be  guefltd  at  than  read  ; in  a character  vety  rude  and  uncouth, 
and  without  accents.  But  Ftancis  TifTard  introduced  the  ftudy 
of  this  language  at  Paris,  by  his  BifAof  rt  yvcvy.ayvcr/.y],  in 
1507  5 and  that  branch  of  printing  was  afterwards  fucctlsfully 
praCtifed  by  Henry,  Rubeit,  and  Henry  Stephens.  Sec  the 
article  Stephens. 

The  earlieft  edition  of  the  whole  Bible  was,  ftriCtly  fpeaking, 
the  Complutenfian  Polyglott  of  cardinal  Ximenes  ; but  as  that 
edition,  though  finifhed  in  1717,  was  not  publiftied  till  1522,  the 
Venetian  Septuagint  of  1518  may  properly  be  called  the  firft 
edition  of  the  whole  Greek  Bible ; Eral'mus  having  publilhed 
the  New  Teftamcnt  only  at  Ball!  in  1516. 

A very  fatisfaCtory  account  of  Hebrew  printing  is  thus  given 
by  Dr.  Kennicott  in  his  /hinual  Accounts  of  tbc  Collation  of  He- 
brew MSS.  p.  1 12.  “ The  method  which  teems  to  have  been 

originally  obferved  in  printing  the  He1  rew  Bible  was  juft  what 
micht  have  been  expected  : 1.  The  Pentateuch,  in  1482.  2.  The 
Prior  Prophets,  in  1484.  3.  The  Poftorior  Prophets,  in  i486. 


4.  The  Hagiographa,  in  1487.  And,  after  the  four  great  parts 
had  been  thus  jrrinted  fepatately  (each  with  a comment),  the 
whole  text  (without  a comment)  was  printed  in  one  volume  in 
1488  ; and  the  text  continued  to  be  printed,  as  in  thefe  firft  edi- 
tions, fo  in  feveral  others  for  20  or  30  years,  without  marginal 
Keri  or  Mctfcra , and  with  greater  arguments  to  the  more  an- 
cient MSS.  till  about  the  year  1520  lome  of  the  Jews  adopted 
later  MSS.  and  the  Mafora  ; which  ablurd  preference  has  ob- 
tained ever  fince.” 

Thus  much  for  the  ancient  editions  given  by  Jews. 

In  1642  a Hebrew  Bible  was  printed  at  Mantua  under  the 
care  of  the  mod  learned  Jews  in  Italy.  This  Bible  had  not  been 
heard  of  among  the  Chriftians  in  this  country,  nor  perhaps  in 
any  other  ; though  the  nature  of  it  is  very  extraordinary.  The 
text  indeed  is  nearly  the  fame  with  that  in  other  modern  edi- 
tions ; but  at  the  bottom  of  each  page  are  various  readings, 
amounting  in  the  whole  to  above  2000,  and  many  of  them  of 
great  confequence,  collected  from  manuferipts,  printed  editions, 
copies  of  the  Talmud,  and  the  works  of  the  molt  renowned 
Rabbies.  And  in  one  of  the  notes  is  this  remark  : — “ That  in 
feveral  paffages  of  the  Hebrew  Bible  the  differences  are  fo  many 
and  fo  great,  that  they  know  not  which  to  fix  upon  as  the  true 
readings.” 

We  cannot  quit  this  fubjeCl  without  obferving.  on  Dr.  Ken- 
nicott’s  authority,  that  as  the  firft  printed  Bibles  are  more  cor- 
rect than  the  latter  ones  ; fo  the  variations  between  the  firft  edi- 
tion, printed  in  1488,  and  the  edition  of  Vander  Hooght,  in 
1705,  at  Amfterdam,  in  2 vols.  8vo  amount,  upon  the  whole, 
to  above  1 200  ! See  further  Bowyer  and  Nichols,  p.  1 12 — 117. 

When  the  art  of  printing  w-as  firft  difeovered,  they  only  made 
ufe  of  one  fide  of  a page  : they  had  not  yet  found  out  the  ex- 
pedient of  impreffing  the  other.  When  their  editions  were  in- 
tended to  be  Curious,  they  omitted  to  print  the  firft  letter  of  a 
chapter,  for  which  they  left  a blank  fpace,  that  it  might  be 
painted  or  illuminated  at  the  option  of  the  purebaftr.  Several- 
ancient  volumes  of  thefe  early  times  have  been  found,  where 
thefe  letters  are  wanting,  as  they  negleCted  to  have  them  painted. 

When  the  art  of  printing  was  firft  efiablifhed,  it  was  the 
glory  of  the  learned  to  be  correctors  of  the  prefs  to  the  eminent 
printers.  Phyficians,  lawyers,  and  bifhops  themfelves,  occu- 
pied this  department.  The  printers  then  added  frequently  to 
their  names  thofe  of  the  correctors  of  the  prefs;  and  editions 
were  then  valued  according  to  the  abilities  of  the  corrector. 

In  the  productions  of  early  printing  may  be  diftinguiftted  the 
various  Iplendid  editions  they  made  of  Primers  or  Prayer-books. 
They  were  entbelliftied  with  cuts  finilhed  in  a molt  elegant 
tafte  : many  of  them  were  ludicrous,  and  feveral  were  obfeene. 
In  one  of  them  an  angel  is  reprefented  crowning  the  Virgin 
Mary,  and  God  the  Father  himfelf  affifting  at  the  ceremony. 
We  have  feen  in  a book  of  natural  hi  Gory  the  Supreme  Being 
reprefented  as  reading  on  the  leventh  day,  when  he  refted  from 
all  his  works.  Sometimes  St  Michael  is  feen  overcoming 
Satan  ; and  fometirnes  St.  Anthony  appears  attacked  by  va- 
rious devils  of  moll  hideous  forms.  The  Prymer  of  Sahfbvry, 

1 <j3  3,  is  l ull  of  cuts  : at  the  bottom  of  the  title  page  there  is  tiie- 
followmg  remarkable  prayer: 

Goc  be  in  my  Hede, 

Am!  in  my  Underltandynge. 

God  be  in  my  Eyen, 

And  in  my  Lokynge. 

God  be  in  my  Mouthe, 

And  in  nry  Rnekynge. 

God  be  in  my  Herte, 

And  in  my  thinkinge. 

God  be  at  myn  ende, 

And  at  my  departy«g«. 
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The  workmen  employed  in  the  art  of  printing  are  of  two 
kinds  : compo/itors,  who  range  and  difpofe  the  letters  into  words, 
line?,  pages  See.  according  to  the  copy  delivered  them  by  the 
author;  and  prcjjmen,  who  apply  ink  upon  the  lame  and  take 
off  the  impiediun.  The  types  being  call,  the  competitor  dis- 
tributes each  kind  by  itlelf  among  the  divifions  of  two  wooden 
frames,  an  upper  and  art  under  one,  called  cafes-,  each  of  which 
is  divided  into  little  cells  or  boxes.  Thofe  of  the  upper  cate  are 
jn  number  98  : thefe  are  all  ot  tne  fame  Size;  and  in  them  are 
diipofed  the  capitals,  Imall  capitals,  accented  letters,  figures,  &c. 
tffe  capitals  being  placed  in  alphabetical  order.  In  the  cells  of 
the  lower  cafe  wnich  are  54,  are  placed  the  Small  letters,  with 
the  points.  Spaces,  &c.  The  boxes  are  here  of  different  fizes, 
the  large!*  being  tor  the  letters  muff  ufed ; and  thefe  boxes  are 
not  in  alphabetical  order,  but  the  cells  which  contain  the  letter 
ofteneff  wanted  are  neareft  the  compofitor’s  hand.  Each  cafe 
is  placed  a little  aflope,  that  the  compofitor  may  the  more  eafily 
reach  tne  upper  boxes.  The  inftrument  in  which  the  ietters  are 
fet  is  called  a comfiojing  fid  (fee  pi.  20.),  which  confills  of  a 
long  and  narrow  plate  of  hrafs  or  iron,  &c.  on  the  right  fide  of 
which  ariles  a ledge,  which  runs  the  whole  length  ot  the  plate, 
and  fetves  to  Suttain  the  letters,  the  Sides  of  which  are  to  reft 
againft  it  ; al  mg  this  ledge  is  a row  of  holes,  which  Serve  for 
introducing  trie  lerew  a,  in  order  to  lengthen  or  Shorten  the  ex- 
tent oi  the  line,  by  moving  the  Aiders  be  further  from  or  nearer 
to  tne  Shaiter  ledge  at  ihe  end  d.  Where  marginal  notes  are 
required  in  a work,  the  two  Sliding  pieces  be  are  opened  to  a 
proper  dittance  from  each  other  in  Such  a manner  a9  that  while 
the  diliance  between  dc  forms  the  length  of  the  line  in  the 
text,  the  diltance  between  the  two  Aiding-pieces  forms  the  length 
of  the  lines  .or  the  notes  on  the  fide  of  the  page.  Before  the 
compofitor  proceeds  to  compofe,  he  puts  a rule  or  thin  Aip  of 
brals-plate,  cut  to  the  length  of  the  line,  and  of  the  fame  height 
as  the  letter,  in  the  compofing-ftick,  againft  the  ledge,  for  the 
letter  to  bear  againft.  Things  thus  prepared,  the  compofitor 
having  the  copy  lying  before  him,  and  his  flick  in  his  left-hand, 
his  thumb  being  over  the  Aider  c ; with  the  right  he  takes  up 
the  letters,  Spaces,  &c.  one  by  one,  and  places  them  againft  the 
rule,  while  he  lupport9  them  with  his  left  thumb  by  preffing 
them  to  the  end  of  the  Aider  c,  the  other  hand  being  conftantly 
employed  in  Setting  in  other  letters  : the  whole  being  per- 
formed with  a degree  of  expedition  and  addrefs  not  eafy  to  be 
imagined. 

A little  being  thus  compofed,  if  it  end  with  a word  or  fyl- 
lable,  and  exabtly  fill  the  mealure,  there  needs  no  further  care  ; 
otherwife,  more  fpaces  are  to  be  put  in,  or  elle  the  diftances 
leffened,  between  the  feveral  words,  in  order  to  make  the  mea- 
fure  quite  full,  fo  that  every  line  may  end  even.  The  fpaces 
here  ufed  are  pieces  of  metal  exa6lly  fhaped  like  the  thanks  of 
the  letters:  they  are  of  various  thick n dies,  and  ferve  to  Sup- 
port the  letters,  and  to  preferve  a proper  diliance  between  the 
words ; but  not  reaching  So  high  as  the  letters,  they  make  no 
impreftion  when  the  work  is  printed.  The  firtl  line  oeing  thus 
finished,  the  compofitor  proceeds  to  the  next  ; in  order  to  which 
be  moves  the  braSs-rule  from  behind  the  former,'  and  places  it 
before  it,  and  thus  compofes  another  lmeagainft.it  after  the 
fame  manner  as  before;  going  on  thus  till  his  (tick  be  full, 
when  he  empties  all  the  lines  contained  in  it  into  the  gaily. 

The  compofitor  then  fills  and  empties  his  compofing-ftick  as 
before,  till  a complete  page  be  formed  ; when  he  ties  it  up  with 
a cord  or  pack-thread  ; and,  fetting  it  by,  proceeds  to  the  next, 
till  the  number  of  pages  to  be  contained  in  a fhcet  is  completed; 
which  done,  he  carries  them  to  the  impoling  (lone,  there  to  be 
ranged  in  order,  and  fattened  together  in  a frame  called  a chafe ; 
and  this  is  termed  impofing.  The  chafe  is  a rectangular  iron 
frame,  of  different  dimenfions  according  to  the  fize  of  the  paper 
to  be  printed,  having  two  crofs  pieces  of  the  fame  metal,  called  a 
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long  andjbnrt  crofs.  mortifed  at  each  end  So  as  to  f e taken  out 
occaiionalLy.  By  thcdifieient  Situations  of  thefe' erodes  the  ( hate 
is  fitted  for  different  volumes:  for  quartos  and  oCtavcs,  one 
traverles  the  mi  ftle  lengihwile,  the  other  broadwife.  So  as  to  in- 
terleCl  each  other  in  the  centre  : for  twelves  and  twenty-fours, 
the  (hurt  crols  is  Shifted  nearer  to  one  end  of  the  chafe  - for 
folios,  the  lung  crofs  is  left  entirely  out,  and  the  Short  one  left 
in  the  middle;  and  for  broadfides,  bolh  croftes  are  let  afide. 
To  drefs  the  1 hate,  or  range  ana  fix  the  pages  therein,  the  corn- 
politor  makes  ufe  of  a fet  of  furniture,  confiding  ot  flips  of  wood 
or  different  dimenfions,  and  about  half  an  inch  high,  that  -.hey 
may  be  lower  than  the  letters  . Some  of  thefe  are  placed  at  the 
top  of  -the  pages,  and  called  bead-Jlicks  ; others  between  them 
to  form  the  inner  margin  ; others  on  the  Sides  of  the  croffes,  to 
form  the  outer  maigin,  where  the  paper  is  to  be  doubled  ; and 
others  in  the  form  of  wedges  to  the  Sides  and  bottoms  of  the 
pages.  Thus  all  the  pages  being  placed  at  their  proper  dtf- 
tances,  and  Secured  from  being  injured  by  the  chafe  and  furni- 
ture placed  about  them,  they  are  all  untied,  and  fattened  toge- 
ther by  driving  Small  pieces  of  wood  called  quoins,  cut  in  the' 
wedge  form,  up  between  the  ilanting  fide  of  the  foot  and  the  fide 
flicks  and  the  chafe,  by  means  of  a piece  of  bard  wood  and  a 
mallet ; and  all  being  thus  bound  faff  together,  fo  that  none  of 
the  letters  will  fall  out,  it  is  ready  to  be  committed  to  the  prefl- 
men.  In  this  condition  the  woik  is  called  a form  ;-  and  as  there 
are  two  of  thefe  forms  required  for  evety  flieet,  when  both  Sides 
are  to  be  printed,  it  is  neceflary  the  diftances  between  the  pages 
in  each  form  Should  be  placed  with  Such  exaftnefs,  that  the 
impreftion  of  the  pages  in  one  form  Shall  fail  exatftly  on  th& 
back  of  the  pages  of  the  other,  which  is  called  regijler. 

As  it  is  impotfible  but  that  there  rnuft  be  fome  miftakes  in. 
the  work,  either  through  the  overfight  of  the  compofitor,  or  by 
the  cafual  tnmfpofition  of  letters  in  the  cafes,  a lheet  is  printed 
off,  which  is  called  a proof,  and  given  to  the  corrector ; who 
reading  it  over,  and  rectifying  it  by  the  copy,  making  the  al- 
terations in  the  margin,  it  is  delivered  back  to  the  compofitor 
to  be  corre<5led. 

The  compofitor  then  unlocking  the  form  upon  the  eorrefting- 
ftone,  byloofening  the  quoins  or  wedges  which  bound  the  let- 
ters together,  rectifies  the  miftakes  by  picking  out  the  faulty  or 
wrong  letters  with  a Slender  Sharp-pointed  fteel  bodkin,  and 
putting  others  into  their  places.  After  this  another  proof  i» 
made,  lent  to  the  author,  and  correbled  as  before  ; and  laftly,. 
there  is  another  proof  called  a revfe , which  is  made  in  order  to 
fee  whether  all  the  miftakes  marked  in  the  latl  proof  are  cor- 
re£ted. 

The  preflman’s  butinefs  is  to  work  off  the  forms  thus  pre- 
pared and  corre&ed  by  the  compofitor  ; in  doing  which  there 
are  four  things  required,  paper,  ink,  balls,  and  a prefs.  To1 
prepare  the  paper  for  ufe,  it  is  to  be  fir  ft  wetted  by  dipping 
feveral  theets  together  in  water  : thefe  are  afterwards  laid  in  a 
heap  over  each  other  ; and  to  make  them  take  the  water 
equally,  they  are  all  preffed  clofe  down  with  a weight  at  the 
top.  The  ink  is  mad-'  of  oil  and  lamp-black  ; for  the  man- 
ner of  preparing  which,  fee  Printing- Ink.  The  balls,  by 
which  the  ink  is  applied  on  the  forms,  are  a kind  of  wooden 
funnels  with  handles,  the  cavities  of  which  are  filled  with  wool 
or  hair,  as  is  alfo  a piece  of  alum  leather  or  pelt  nailed  over  the 
cavity,  and  made  extremely  foft  by  (baking  in  urine  and  by 
being  well  rubbed.  One  of  thefe  the  preffman  takes  in  each 
hand  ; and  applying  one  of  them  10  the  ink-block,,  daubs  and 
works  them  together  to  diftribute  the  ink  equally  5 and  then 
bbekehs  the  form  which  is  placed  on  the  prefs,  by  beating 
with  the  balls  upon  the  face  of  the  letter. 

The  printing-prcfs  reprefented  in  pi.  20.  is  a very  enrioua 
though  complex  machine.  1 he  body  confills  of  two  lirong 
cheeks,  a a}  pLced  perpendicularly,,  and  joined  together  by 
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four  Crofs-pieces ; the  cap  b ; the  head  <*,  which  is  moveable, 
being  partly  fuftained  by  two  iron  pins  or  long  bolts,  that  pafs 
the  cap  ; the  till  or  fhelf  d d , by  which  the  fpindle  and  its  ap- 
paratus are  kept  in  their  proper  pofition  ; and  the  winter  e , 
■which  bears  the  carriage,  and  fuftains  the  effort  of  the  prefs 
beneath.  The  fpindle  f is  an  upright  piece  of  iron  pointed 
with  Heel,  having  a male  fcrew  which  goes  into  the  female 
one  in  the  head  about  four  inches.  Through  the  eye^  of  this 
fpindle  is  fattened  the  bar  k,  by  which  the  preffman  makes  the 
imprefiion.  The  fpindle  paffes  through  a hole  in  the  middle 
of  the  till  » and  its  point  works  into  a brafs  pan  or  nut,  fup- 
plied  with  oil,  which  is  fixed  to  an  iron  plate  let  into  the  top 
of  the  platten.  The  body  of  the  fpindle  is  fuftained  in  the 
centre  of  an  open  frame  of  polifhed  iron,  1,  1,  2,  2,  3,  3,  fixed 
to  it  in  fuch  a manner  as,  without  obftrufting  its  free  play,  to 
keep  it  in  a fteady  direction  ; and  at  the  fame  time  to  ferve 
for  fufpending  the  platten.  This  frame  confifts  of  two  parts ; 
the  upper  called  the  garter,  I,  X ; the  under,  called  the  crane , 

2,  2.  Thefe  are  connefted  together  by  two  fhort  legs  or  bolts, 

3, ^;  which  being  fixed  below  in  the  two  ends  of  the  crane, 
pafs  upward,  through  two  holts  in  the  till,  and  are  received  at 
top  into  two  eyes  at  the  ends  of  the  garter,  where  they  are  fe- 
cured  by  ferews.  The  carriage  1 1 is  placed  a foot  below  the 
platten,  having  its  fore-part  iupported  by  a prop  called  the 

, forc-Jlay , while  the  other  refts  on  the  winter.  O11  this  car- 
riage, which  fuftains  the  plank,  are  nailed  two  long  iron  bars 
or  ribs ; and  on  the  plank  are  nailed  fhort  pieces  of  iron  or 
lleel  called  cramp  irons,  equally  tempered  with  the  ribs,  and 
which  Aide  upon  them  when  the  plank  is  turned  in  or  out. 
Under  the  cairiage  is  fixed  a long  piece  of  iron  called  the  /pit, 
with  a double  wheel  in  the  middle,  round  which  leather  girts 
are  fafteoed,  nailed  to  each  end  of  the  plank  : and  to  the  out- 
fide  of  the  fpit  is  fixed  a rounce  m,  or  handle  to  turn  round 
the  wheel.  Upon  the  plank  is  a fquare  frame  or  coffin,  in 
which  is  inclofed  a polifhed  flone  on  which  the  form  n is  laid  ; 
at  the  end  of  the  coffin  are  three  frames,  viz',  the  two  tympans 
and  frifket  : the  tympans  o are  fquare,  and  made  of  three  flips 
of  very  thin  wood,  and  at  the  top  a piece  of  iron  Hill  thinner ; 
that  called  the  outer  tympan  is  faftened  with  hinges  to  the 
coffin  : they  are  both  covered  with  parchment  ; and  between 
the  two  are  placed  blankets,  which  are  neceffary  to  take  off 
the  impreffion  of  the  letters  upon  the  paper.  The  frifket  p is 
a fquare  frame  of  thin  iron,  faftened  with  hinges  to  the  tym- 
pan  : it  is  covered  with  paper  cut  in  the  neceffary  places,  that 
the  (heet,  which  is  put  between  the  frifket  and  the  great  or 
outward  tympan,  may  receive  the  ink,  and  that  nothing  may 
hurt  the  margins.  To  regulate  the  margins,  a fheet  of  paper 
is  faftened  upon  this  tympan,  which  is  called  the  tympan  Jloeet  ; 
and  on  each  fide  is  fixed  an  iron  point,  which  makes  two  holes 
in  the  fheet,  which  is  to  be  placed  on  the  fame  points  when  the 
impreffion  is  to  be  made  on  the  other  fide.  In  preparing  the 
prefs  for  working,  the  parchment  which  covers  the  outer  tym- 
pan is  wetted  till  it  is  very  foft,  in  order  to  render  the  impref- 
fion more  equable ; the  blankets  are  then  put  in,  and  fecured 
from  flipping  by  the  inner  tympan  : then  while  one  prefsman  is 
beating  the  letter  with  the  balls  q,  covered  with  ink  taken  from 
the  ink-block,  the  other  perfon  places  a fheet  of  white  paper 
on  the  tympan  fheet ; turns  down  the  frifket  upon  it,  to  keep 
the  paper  clean  and  prevent  its  flipping;  then  bringing  the 
tympans  upon  the  form,  and  turning  the  rounce,  he  brings  the 
form  with  the  flone,  &c.  weighing  about  joolbs.  weight,  under 
the  platten ; pulls  with  the  bar,  by  which  means  the  platten 
pr<  fies  the  blankets  and  paper  clofe  upon  the  letter,  whereby 
half  the  form  is  printed ; then  eafing  the  bar,  he  draws  the 
form  ftill  forward  ; gives  a fecond  pull  ; and  letting  go  the 
bar,  turns  back  the  form,  takes  up  the  tympans  and  frifket, 
jtakes  out  the  printed  fheet,  and  lays  on  a frefh  one;  and  this  is 


repeated  till  he  has  taken  off  the  impreffion  upon  the  full  num- 
ber of  fhects  the  edition  is  to  conlift  of.  One  fide  of  the  fheet 
being  thus  printed,  the  form  for  the  other  is  laid  upon  the 
prefs,  and  worked  off  in  the  fame  manner. 

Chinefe  Printing,  is  performed  from  wooden  planks  or 
blocks,  cut  like  thofe  ufed  in  printing  of  callico,  paper, 
cards,  &c. 

Rolling-prefs  Printing,  is  employed  in  taking  off  prints  or 
impreffions  from  copperplates  engraven,  etched,  or  feraped,  as 
in  mezzotintos.  See  Engraving.  This  art  is  faid  to  have 
been  as  ancient  as  the  year  1540,  and  to  owe  its  origin  to 
Finiguerra,  a Florentine  goldfmith,  who  pouring  fome  melted 
brimftone  on  an  engraven  plate,  found  the  exaft  impreffion  of 
the  engraving  left  in  the  cold  brimftone,  marked  with  black 
taken  out  of  the  ftrekes  by  the  liquid  fulphur : upon  this  he 
attempted  to  do  the  fame  on  filver  plates  with  wet  paper,  by 
rolling  it  fmoothly  with  a roller  ; and  this  fucceeded : but  this 
art  was  not  ufed  in  England  till  the  reign  of  king  James  I. 
when  it  was  brought  from  Antwerp  by  Speed.  The  form  of 
the  rolling  prefs,  the  compofition  of  the  ink  ufed  therein,  and 
the  manner  of  applying  both  in  taking  off  prints,  are  as  fol- 
low : 

The  rolling-prefs  AL  pi.  20,  may  be  divided  into  two 
parts,  the  body  and  carriage  : the  body  confifts  of  two  woodetl 
cheeks  PP,  placed  perpendicularly  on  a ftand  or  foot  LM, 
which  fuftains  the  whole  prefs.  From  the  foot  likewife  are 
four  other  perpendicular  pieces  c , c,  c,  c,  joined  by  other  crofs. 
or  horizontal  ones  d,  d , d,  which  ferve  to  fuftain  a fmooth 
even  plank  or  table  HIK,  about  four  feet  and  a half  long,  * 
two  feet  and  a half  broad,  and  an  inch  and  a half  thick.  Into 
the  cheeks  go  two  wooden  cylinders  or  rollers,  DE,  EG,  about 
fix  inches  in  diameter,  borne  up  at  each  end  by  the  cheeks, 
whofe  ends,  which  are  leffened  to  about  two  inches  diameter, 
and  called  trunnions , turn  in  the  cheeks  about  two  pieces  of 
wood  in  form  of  half-moons,  lined  with  polifhed  iron  to  facili- 
tate the  motion.  Laftly,  to  one  'of  the  trunnions  of  the  upper 
roller  is  faftened  a crofs,  confiding  of  two  levers  A B,  or  pieces 
of  wood,  traverfing  each  other,  the  arms  of  which  crofs  ferve 
inftead  of  the  bar  or  handle  of  the  letter-prefs,  by  turning  the 
upper  roller,  and  when  the  plank  is  between  the  two  rollers, 
giving  the  fame  motion  to  the  under  one,  by  drawing  the  plank 
forward  and  backward. 

The  ink  ufed  for  copperplates,  is  a compofition  made  of  the 
Hones  of  peaches  and  apricots,  the  bones  of  fheep  and  ivory* 
all  well  burnt,  and  called  Frankfort  black,  mixed  with  nut-oil 
that  has  been  well  boiled,  and  ground> together  on  a marble, 
after  the  fame  manner  as  painters  do  their  colours. 

The  method  of  printing  from  copperplates  is  as  follows: 
They  take  a fmall  quantity  of  this  ink  on  a rubber  made  of 
linen-rags,  ftrengly  bound  about  each  other,  and  therewith 
fmear  the  whole  face  of  the  plate  as  it  lies  on  a grate  over  a 
charcoal  fire.  The  plate  being  fufficiently  inked,  they  firft 
wipe  it  over  with  a foul  rag,  then  with  the  palm  of  their  left 
hand,  and  then  with  that  of  the  right ; and  to  dry  the  hand 
and  forward  the  wiping,  they  rub  it  from  time  to  time  in 
whiting.  In  wiping  the  plate  perfedfly  clean,  yet  without 
talking  the  ink  out  of  the  engraving,  the  addrefs  of  the  work- 
man confifts.  The  plate  thus  prepared,  is  laid  on  the  plank  of 
the  prefs  ; over  the  plate  is  laid  the  paper,  firlt  well  moillencd, 
to  receive  the  impreffion  ; and  over  the  paper  two  or  three  folds 
of  flannel.  Things  thus  difpofed,  the  arms  of  the  crofs  arc 
pulled,  and  by  that  means  the  plate  with  its  furniture  paflVd 
through  between  the  rollers,  which  pinching  very  ftrongly,  yet 
equally,  preffes  the  moiltened  paper  into  the  ftrokes  of  the 
engraving,  whence  it  licks  out  the  ink. 

Prints,  the  impreffions  taken  from  a copperplate.  Sec 
the  laft  article,  an!  Engraving.  From  the  facility  of  being 
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multiplied,  prints  have  derived  an  advantage  over  paintings  by 
no  means  inconfiderable.  They  are  found  to  be  more  durable  ; 

' which  may,  however,  in  fome  degree  be  attributed  to  the  dif- 
ferent methods  in  which  they  are  preferved.  Many  of  the  bed 
paintings  of  the  early  mailers  have  generally  had  the  misfortune 
to  be  either  painted  on  walls,  or  depofited  in  large  and  unfre- 
quented, and  confequently  damp  and  deffrudlive,  buildings ; 
whilit  a print,  pading,  at  diftant  intervals,  from  the  forte  feuille 
of  one  collector  to  that  of  another,  is  preferved  without  any 
great  exertion  of  its  owner  : And  hence  it  happens,  that  whilit 
the  pictures  of  Raphael  have  mouldered  from  their  walls,  or 
deferted  their  canvas,  the  prints  of  his  friend  and  cotemporary 
Mark  Antonio  Raimondi  continue  in  full  perfedlion  to  this 
day,  and  give  us  a lively  idea  of  the  beauties  of  tliofe  paintings, 
which,  without  their  afiiftance,  had  been  loll  to  us  for  ever ; 
or,  at  lead,  could  have  been  only  known  to  us,  like  thofe  of 
Zeuxis  and  Apelles,  by  the  deferiptions  which  former  writers 
on  thefe  fubjedts  have  left  11s. 

Independent  of  the  advantages  which  prints  afford  us,  when 
confidered  as  accurate  reprefentations  of  paintings,  and  imita- 
tions of  fuperior  produdtions,  they  are  no  lefs  valuable  for  their 
pofitive  merit,  as  immediate  reprefentations  of  nature.  For  it 
mud  be  recollcdted,  that  the  art  of  engraving  has  not  always 
been  confined  to  the  copying  other  produdtions,  but  has  fre- 
quently itfelf  afpired  to  originality,  and  has,  in  this  light,  pro- 
duced more  indances  of  its  excellence  than  in  the  other.  Al- 
bert Durer,  Goltzius,  and  Rembrandt,  amonglt  the  Dutch 
and  Germans;  Parmigiano  and  Della  Bella  amongll  the  Italians, 
and  Callot  amongfl  the  French,  have  pubbfhed  many  prints, 
the  fubjedts  of  which,  there  is  great  reafon  to  fuppofe,  were 
never  painted.  Thefe  prints  may  therefore  be  confidered  as 
original  pictures  of  thofe  matters,  deficient  only  in  thofe  par- 
ticulars in  which  a print  mutt  necefiarily  be  inferior  to  a 
painting. 

The  preceding  diftindtion  may  perhaps  throw  fome  light  ott 
the  proper  method  of  arranging  and  clafiing  a colledtion  of 
prints,  which  has  been  a matter  of  no  fmall  difficulty.  As  an 
art  imitating  another,  the  principal  fhould  take  the  lead;  and 
the  delign,  compofition,  and  drawing,  in  a print,  being  previous 
requifites  to  the  manner  of  execution  and  finifhing,  prints  en- 
graved after  paintings  diould  be  arranged  under  the  name  of 
the  painter;  and  every  perfon  who  looks  upon  engraving  only 
as  auxiliary  to  painting,  will  confequently  adopt  this  mode  of 
arrangement.  But  when  engraving  is  confidered  as  an  original 
art,  as  imitating  nature  without  the  intervention  of  other  me- 
thods, then  it  will  certainly  be  proper  to  regulate  the  arrange- 
ment according  to  the  names  of  the  engravers. 

PRIOR,  in  general,  fomething  before  or  nearer  the  begin- 
ning than  another  to  which  it  is  compared. 

Prior,  more  particularly  denotes  the  fuperior  of  a convent  of 
monks,  or  the  next  under  the  abbot.  See  Abbot.  Priors  are 
either  claujlral  6r  conventual.  Conventual  are  the  fame  as 
abbots.  Claujlral  prior  is  he  who  governs  the  religious  of  an 
abbey  or  priory  in  commendam,  having  his  jurifdidlion  wholly 
from  the  abbot. 

Grand  Prior,  is  the  fuperior  of  a large  abbey,  where  leveral 
fuperiors  are  required. 

Prior  (Matthew),  an  eminent  Englitti  poet,  was  born  at 
London  in  1664.  His  father  dying  while  he  was  very  young, 
an  uncle  a vintner,  having  given  him  fome  education  at  Wclt- 
minfter  fchool,  took  him  home  in  order  to  breed  him  up  to  his 
trade.  However,  at  his  leifure  hours  he  profecuted  his  tludy  of 
the  claffics,  and  efpecially  of  his  favourite  Horace.  'Phis  intro- 
duced him  to  fome  polite  company,  who  frequented  his  uncle’s 
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houfe;  among  whom  the  earl  of  Dorfet  took  particular  notlofe 
of  him,  and  procured  him  to  be  fent  to  St.  John's  college  in  ' 
Cambridge,  where,  in  1686,  he  took  the  degree  of  A.  B and 
afterwards  became  fellow  of  that  codege.  Upon  the  Revolution, 
Mr.  Prior  was  brought  to  court  by  the  earl  c,f  D n fet ; and  in 
1690  he  was  made  fecretary  to  the  earl  of  Berkeley,  plenipo- 
tentiary  at  the  Hague;  as  he  was  afterward  to  the  ambalfador 
and  plenipotentiaries  at  the  treaty  of  Ryfwick  in  1697  » and 
the  year  following  to  the  earl  of  Portland,  ambaffador  to  the 
court  of  France.  He  was  in  1697  made  fecretary  of  Rate  far 
Ireland;  and  in  1700  was  appointed  one  of  the  lords  comrnif. 
fioners  of  trade  and  plantations.  In  1710,  he  was  luppofed  to 
have  had  a fhare  in  writing  The  Examiner.  In  17  11,  he  was 
made  one  of  the  commiffioners  of  the  cuftoms ; and  was  fent 
rninifter  plenipotentiary  to  France,  for  the  negotiating  a peace 
with  that  kingdom.  Soon  after  the  accettion  of  Geo°ge  I.  to 
the  throne  in  1714,  he  prefented  a memorial  to  the  court  of 
France,  requiring  the  demoliffiing  of  the  canal  and  new  works 
at  Mardyke.  The  year  following  he  was  recalled ; and  upon 
his  arrival  was  taken  up  by  a warrant  from  the  houfe  of  com- 
mons, ^nd  ftridlly  examined  by  a committee  of  the  privy-coun- 
cii. . Qobert  Walpole,  Elq.  moved  the  hopte  of  commons  for 
an  impeachment  againft  him  ; and  Mr.  Prior  was  ordered  into 
clofe  cuttody.  In  1717,  he  was  excepted  out  of  the  a dl  of 
grade  ; however,  at  the  dole  of  that  year,  he  was  fet  at  liberty. 
The  remainder  of  his  days  he  fpent  in  tranquillity  and  retire- 
ment"; and  died  in  1721.  His  poems  are  well  known,  and 
j ult.y  admired.  He  is  faid  to  have  written  the  following  eoi- 
taph  for  himfelf : ^ 

S 

“ Nobles  and  heralds,  by  your  leave, 

Here  lie  the  bones  of  Matthew  Prior, 

The  foil  of  Adam  and  of  Eve  : 

Let  Bourbon  or  NatTau  go  higher." 

Alien  Priories,  were  cells  of  the  religious  heufes  in  Eng- 
land which  belonged  to  foreign  monafteries : for,  when  mano'rs 
or  tithes  were  given  to  foreign  convents,  the  monks,  either  to 
increafe  their  own  rule,  or  rather  to  have  faithful  ftewards  of 
their  revenues,  built  a fmall  convent  here  for  the  reception  of 
fuch  a number  as  they  thought  proper,  and  conftituted  priors 
ov£r  them. — Within  thefe  cells  there  was  the  fame  diftin&ion 
as  in  thofe  priories  which  were  cells  fubordinate  to  fome  great 
abbey  ; fome  of  thefe  were  conventual,  and,  having  priors  of 
their  own  choofing,  thereby  became  entire  focieties  within 
themfelves,  and  received  the  revenues  belonging  to  their  feveral 
houtes  for  their  own  ufe  and  benefit,  paying  only  the  ancient 
apport  *,  acknowledgement,  or  obvention,  at  firft  the  furplulao-e, 
to  the  foreign  houfe;  but  others  depended  entirely  on  the  fo- 
reign houfes,  who  appointed  and  removed  their  priors  at  plea- 
fure.  Thefe  tranfmitted  all  their  revenues  to  the  foreign  head 
houfes;  for  which  reafon  their  eftates  were  generally  feized  t» 
carry  on  the  wars  between  England  and  France,  and  rettored  to 
them  again  on  return  <of  peace.  Thefe  alien  priories  were 
mod  of  them  founded  by  fuch  as  had  foreign  abbeys  founded  by 
themfelves  or  by  fome  of  their  family. 

The  whole  number  is  not  exactly  afeertained  ; the  Monatti- 
con  has  given  a 1 ill  of  roo  : Weever,  p.  338,  fays  1 10. 

Some  of  thefe  cells  were  made  indigenous  or  de.nizon,  or  en- 
denized.  The  alien  priories  were  firtl  feized  by  Edward  I. 
iafi.5,  on  the  breaking  out  of  the  war  between  France  and 
England  ; and  it  appears  from  a roll,  that  Edward  II.  alio 
feized  them,  though  this  is  not  mentioned  by  our  hiftorians ; 
and  to  thefe  the  adt  of  refiitution  1 Ed.  III.  feems  to  refer. 

In  1337,  Edward  111.  confitcatcd  their  ettates,  and  let  out 


* Apporlus  or  affortagiim  (from  forture),  an  acknowledgement,  oblation,  or  obvention,  to  the  mother  houfe  or  church.  l)u 
Cange. 
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the  priories  tbemfelves  with  all  their  lands  and  tenements,  at  his 
pleature,  for  23  years  ; at  the  end  of  which  term,  peace  being 
concluded  between  the  two  nations,  he  reftored  their  eftates 
1 3<5i , as  appears  by  his  letters  patent  to  that  of  Montacute, 
County  of  Somerfet.  printed  at  large  in  Rymcr,  vol.  vi.  p.31  r, 
and  tranflafed  in  Weever’s  Funeral  Monuments,  p.  339.  At 
other  times  he  granted  their  lands,  or  lay  penfions  out  of  them, 
to  divers  noblemen.  They  were  alio  fcqueftercd  during  Ri- 
chard lids  reign,  and  the  head  monafteries  abroad  had  the 
king’s  licence  to  fell  their  lands  to  other  religious  houfes  here, 
or  to  any  particular  perfons  who  wanted  to  endow  others. 

Henry  IV.  began  his  reign  with  thowing  fome  favour  to  the 
alien  priories,  reftoring  all  the  conventual  ones,  only  referving 
to  himfelf  in  time  of  war  what  they  paid  in  time  of  peace  to 
the  foreign  abbeys. 

They  were  all  diftolved  by  aft  of  parliament  2 Henry  V.  and 
all  their  eftates  veiled  in  the  crown,  except  fome  lands  granted 
to  the  college  of  Futheringhay.  The  aft  of  ditTolution  is  not 
printed  in  the  ftatute  books,  but  it  is  to  be  found  entire  in  Ry- 
mer’s  Ftcdera,  ix.  2S3.  and  in  the  Parliament  Rolls,  vol  iv. 
p.  22.  In  general,  thele  lands  were  appropriated  to  religious 
ufes.  Henry  VI.  endowed  his  foundations  at  Eton  and  Cam- 
bridge with  the  lands  of  the  alien  priories,  in  purfuance  of  his 
father's  defign  to  appropriate  them  all  to  a noble  college  at  Ox- 
ford. Others  were  granted  in  tee  to  the  prelates,  nobility,  or 
private  perfons.  Such  as  remained  in  the  crown  were  granted 
by  Henry  VI.  1430,  to  archbifhop  Chichle\y,  &e.  and  they 
became  part  of  his  and  the  royal  foundations.  See  Same  Account 
of  Alien- Priories,  See.  in  two  volumes  oftavo. 

PRIORITY,  the  relation  of  fomething  confidered  as  prior 
to  another. 

Priority',  in  law,  denotes  an  antiquity  of  tenure,  in  com- 
parifon  of  another  lefs  ancient. 

PRISCIANUS,  an  eminent  grammarian  born  at  Caefarea, 
taught  at  Conftantinople  with  great  reputation  about  the  year 
525.  Laurentius  Valla  calls  Prifcian,  Donatus,  and  Servius, 
triumviri  in  re  grammatical  ; and  thinks  none  of  the  ancients 
v/ho  wrote  after  them  fit  to  be  mentioned  with  them.  He  com- 
pofed  a work  Dc  arte  grammalica,  which  was  firft  printed  by 
Aldus  at  Venice  in  1476;  and  another  De  naturalibus  quajli- 
onibus,  which  he  dedicated  to  CholVoes  king  of  Perfia  : befide 
which,  he  tranlla'ted  Dionyfius’s  defeription  of  the  world  into 
Latin  verfe.  A perfon  who  writes  falfe  Latin  is  proverbially 
faid  to  “ break.  Prifcian’s  head.” 

PRISCILLT  ANISTS,.in  church-hiftory,  Chriftian  heretics, 
fo  called  from  their  leader  Prifcillian,  a Spaniard  by  birth,  and 
biftiop  of  Avila.  He  is  faid  to  have  praftifed  magic,  and  to 
have  maintained  the  principal  errors  of  the  Manichees  ; but  his 
peculiar  tenet  was,  That  it  is  lawful  to  make  falfe  oaths  in  order 
to  fupport  one’s  caufe  and  interefts. 

PRISM,  an  oblong'folid  contained  under  more  than  four  planes, 
whole  bales  are  equal,  parallel,  and  alike  fituated.  See  Optics. 

PRISON,  a gaol,  or  place  of  confinement.  Lord  Coke  ob- 
ferves,  that  a prifon  is  only  a place  of  fafe  cuftody,  fal-va  cuf- 
iodi.:,  not  a place  of  puniffunent.  If  this  be  fo,  and  it  cannot 
bo  queltioned,  prifons  ought  not  to  be,  what  they  are  in  rnoft 
parts  of  Europe,  loathfome  dungeons.  Any  place  where  a 
perfon  is  confined  may  be  faid  to  be  a prifon  ; and  when  a pro- 
cefs  is  ilPued  againft  one,  he  mull,  when  arrefted  thereon,  either 
be  committed  to  prifon,  or  be  bound  in  a recognizance  with 
furetics,  or  elfe  give  bail,  according  to  the  nature  of  the  cafe, 
to  appear  at  a certain  day  in  court,  there  to  make  anfwer  to 
what  is  alleged  againft  him.  Where  a perfon  is  taken  and  fent 
to  prifon,  in  a civil  cafe,  he  may  be  releafed  by  the  plaintiff  in 
the  fuit  3 but  if  it  be  for  felony,  he  may  not  regularly  be  dif- 
charged,  until  he  is  indifted  of  the  faft  and  acquitted.  See 
Indictment  and  the  next  article. 


PRISONER,  a perfon  reftrained  or  kept  in  prifon  upon  an 
aftion  civil  or  criminal,  or  upon  commendment : and  one  may 
be  a priforicr  on  matter  of  record  or  matter  of  faft.  A pri- 
loner  upon  matter  of  record  is  be  who,  being  prefent  in  court, 
is  by  the  court  committed  to  prifon  ; and  the  other  is  one  car- 
ried to  prifon  upon  an  arreft,  whether  it  be  by  the  fherift',  cun- 
Itable,  or  other  officer. 

PR1STIS,  the  sawfish,  is  generally  confidered  as  a fpccies 
of  the  fqualus  or  Jbark  genus,  comprehending  under  it  feveral 
varieties.  Mr.  Latham,  however,  is  of  opinion  that  it  ought 
to  be  confidered  as  a diftinft  genus  itfelf,  and  that  the  cha- 
nfteriftics  of  the  feveral  varieties  are  fufficient  to  conftitute 
them  diftinft  fpecies.  According  to  him,  therefore,  the  pri/lis  is 
a genus  belonging  to  the  order  of  amphibia  nantes  ; and  its 
charafters  are  as  follow  : A long  plane  beak  or  lnout,  with 
fpines  growing  like  teeth  out  of  both  edges;  four  or  five fpira- 
cula,  or  breathing  apertures,  in  the  fides  of  the  neck  : the  body 
is  oblong  and  almoft  round,  with  a rough  coriaceous  fkin  ; the 
mouth  is  fituated  in  the  lower  part  of  the  head  ; arid  the  noftrils, 
before  the  mouth,  are  half  covered  with  a membranaceous  lobe; 
behind  the  eyes  are  two  oval  holes  ; the  ventral  fins  approach 
one  another,  and  in  the  male  are  placed  about  the  organs  of 
generation  ; there  are  no  fins  at  the  anus. 

Of  this" genus  our  author  enumerates  five  fpecies.  1.  Prijlis 
antiquorum.  The  head  is  rather  fiat  at  top  ; the  eyes  large, 
with  yellow  irides  ; behind  each  is  a hole,  which  lome  have  fup- 
pofed  may  lead  to  aji  organ  of  hearing.  The  mouth  is  well 
furuithed  with  teeth,  but  they  are  blunt,  ferving  rather  to 
bruife  its  prey  than  to  divide  it  by  cutting.  Before  the  mouth, 
are  two  foramina,  fuppofed  to  be  the  noftrils.  The  ro/lrum, 
beak,  or  fnout,  is  in  general  about  one-third  of  the  total  length 
of  the  fifti,  and  contains  in  fome  18,  in  others  as  far  as  23  or 
24  fpines  on  each  fide;  thefe  are  very  ftout,  much  thicker  at 
the  back-part,  and  channelled,  inclining  to  an  edge  forwards. 
The  fins  are  feven  in  number,  viz.  two  dorfal,  placed  at  fome 
difiance  from  each  other  ; two  peftoral,  taking  rife  juft  behind 
the  breathing-holes,  which  are  five  in  number;  two  ventral, 
fituated  almoft  underneath  the  firft  dorfal  3 and  laftly  the  caudal, 
occupying  the  tail  both  above  and  beneath,  but  longeft  on  the 
upper  part.  The  general  colour  of  the  body  is  a dull  gray,  or 
brownifh,  growing  paler  as  it  approaches  the  belly,  where  it  is 
nearly  white.  2.  Pediinatus,  which,  with  the  former  fpecies, 
grows  to  the  largelt  fize  of  any  that  have  yet  come  under  the 
infpeftion  of  the  naturalift,  fome  fpedmens  meafuring  15  feet 
in  length.  The  peftinatus  differs  from  the  priftis  antiquorum, 
in  having  the  fnout  more  narrow  in  proportion  at  the  bale,, 
and  the  whole  of  it  more  /lender  in  all  its  parts  ; whereas  the 
firft  is  very  broad  at  the  bafe,  and  tapers  confiderably  from 
thence  to  the  point.  The  fpines  on  each  fide  alfo  are  longer 
and  more  /lender,  and  vary  from  23  to  34  in  the  different 
fpecimens  : we  have  indeed  been  informed  of  one  which  con- 
tained no  lefs  than  36  fpines  on  each  fide  of  the  lnout  ; but  wo 
<nuft  confefs  that  we  have  never  been  fortunate  enough  to  have 
feen  fuch  a fpecimen.  3.  Cufpidatus,  of  which  our  author  has 
feen  only  two  fpecimens,  the  one  about  a foot  and  a half  in 
length,  and  the  other  more  than  two  feet  and  a halt.  Jn  both, 
of  thefe  were  28  fpines  on  each  fide;  but  the  diftinguifhing 
feature  is  in  the  fpines  themfelves,  being  particularly  flat  and 
broad,  and  fhaped  at  the  point  more  like  the  lancet  ufed  by 
furgeons  in  bleeding,  than  any  other  figure.  We  believe  that 
no  other  author  has  hitherto  taken  notice  of  this  fpecies.  4.  Mi- 
crodon,  of  which  the  total  length  is  28  inches,  the  lnout  occu- 
pying 10  3 from  the  bale  of  this  to  that  of  the  peftoral  fins 
four  inches ; between  the  peftoral  and  ventral  fins  fix.  The 
two  dorfal  tins  occupy  nearly  the  fame  proportions  in  refoeft 
to  each  other ; but  the  hinder  one  is  the  fmalleft,  and  all  of 
them  are  greatly  hollowed  out  at  the  back-part,  much  more  fo 
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than  in  the  two  firft  fpeeics.  The  t'nout  differs  from  that  of 
every  other,  in  feveral  particulars  : it  is  longer  in  proportion, 
being  more  than  one-third  of  the  whole  fifh.  The  fpines  do 
not  (hand  out  from  the  Tides  more  than  a quarter  of  an  inch, 
and  from  this  cireum  fiance  feem  far  lefs  capable  of  doing  in- 
jury than  any  other  fpecies  yet  known,  7.  Cirratus,  of  which, 
continues  our  author,  we  have  only  met  with  one  fpecimen, 
which  was  brought  from  Port  Jackfon  in  New  Holland.  It  is 
a male,  and  the  total  length  about  40  inches  : the  lnout,  from 
the  tip  of  it  to  the  eye,  1 1 : the  fpines  widely  different  from 
any  ot  the  others  ; they  are  indeed  placed,  as  ufual,  on  the 
tdge,  but  are  continued  on  each  fide  even  beyond  the  eyes. 
The  longer  ones  are  (lender,  fl.arp,  fomewhat  bent,  and  about 
20  in  number  ; and  between  thefe  are  others  not  half  the  length 
of  the  primal  ones,  between  fome  three  or  four,  between 
others  as  far  as  fix  ; and  in  general  the  middle  one  of  thefe 
Imaller  leries  is  the  longeft  : befide  thefe  a ferics  of  minute  ones 
may  be  perceived  beneath,  at  the  very  edge.  In  the  fnout 
like  wife  another  fingularity  occurs  ; — about  the  middle  of  it, 
on  each  fide,  near  the  edge,  arifes  a flexible,  ligamentous  cord, 
about  three  inches  and  a half  in  length,  appearing  not  unlike 
the  beards  at  the  mouth  of  fome  of  the  gadus  or  cod  genus, 
and  no  doubt  as  pliant  in  the  recent  ftate.  The  colour  c>f  the 
fifli  is  a pale  brown  : the  breathing  apertures  four  in  number  : 
the  mouth  furniflied  with  five  rows  of  minute,  but  very  fliarp 
teeth.  See  plate  21.  where  the  fnout  marked  fig.  1.  is  that  of 
the  priftis  antiquorum  ; that  marked  2,  of  peftinatus  ; and  that 
marked  4,  of  microdon  : the  entire  fill)  is  the  cirratus,  fig.  3. 

PRIVATEERS,  are  a kind  of  private  men  of  war,  the 
perfons  concerned  wherein  adminifter  at  their  own  cofls  a part 
of  a war,  by  fitting  out  thefe  (hips  of  force,  and  providing 
them  with  all  military  (lores  ; and  they  have,  inftead  of  pay, 
leave  to  keep  what  they  take  from  the  enemy,  allowing  the 
admiral  his  fhare,  See. 

Privateers  rnay  not  attempt  any  thing  againft  the  laws  of 
nations  ; as  to  affault  an  enemy  in  a port  or  haven,  under  the 
protection  of  any  prince  or  republic,  whether  he  be  friend, 
ally,  or  neuter;  for  the  peace  of  fuch  places  muff  be  inviolably 
kept:  therefore,  by  a treaty  made  by  king  William  and  the 
flates  of  Holland,  before  a com  mi  (lion  (hall  be  granted  to  any 
privateer,  the  commander  is-to  give  fecurity,  if  the  fhip  be  not 
above  150  tons,  in  1500!.  and  if  the  fhip  exceeds  that  burthen, 
in  30C0I.  that  they  will  make  fatisfaftion  for  all  damages  which 
they  (ball  commit  in  their  courfes  at  lea,  contrary  to  the  trea- 
ties with  that  ftate,  on  pain  of  forfeiting  their  commiifions  ; 
and  the  fhip  is  made  liable. 

Befides  thefe  private  commiifions,  there  are  fpecial  commii- 
fions for  privateers,  granted  to  commanders  of  (hips,  &c,  who 
take  pay  ; who  are  under  a marine  difeipline  ; and  if  they  do 
not  obey  their  orders,  may  be  punifhed  with  death  : and  the 
wars  in  later  ages  have  given  occafion  to  princes  to  iflue  thefe 
commiifions,  to  annoy  the  enemies  in  their  commerce,  and  hin-. 
der  luch  fupplies  as  might  ltrengthen  them  or  lengthen  out  the 
war ; and  likewile  to  prevent  the  reparation  of  {hips  of  greater 
foice  from  their  lleets  orfquadrons. 

Ships  taken  by  privateers  were  to  be  divided  into  five  parts  ; 
four  parts  whereof  to  go  to  the  perfons  interefted  in  the  priva- 
teer, and  the  fifth  to  his  majefty  : and  as  a further  encourage- 
ment, privateers,  & c.  dellroying  any  French  man  of  war  or 
privateer,  (hall  receive,  for  every  piece  of  ordnance  in  the  fhip 
lo  taken,  jol.  reward,  Sic. 

By  a particular  ftatute  lately  made,  the  lord  admiral,  or 
commilfioners  of  the  admiralty,  may  grant  commiifions  to 
commanders  of  privateers,  for  taking  (hips,  &c.  which  being 
adjudged  prize,  and  the  tenth  part  paid  to  the  admiral,  &c. 
wholly  belong  to  the  owners  of  the  privateers  and  the  captors, 

*n  proportions  agreed  on.  between  themlelves. 


PRIVATION,  in  a general  fenfe,  denotes  the  ahfence  or 
want  of  fomething;  in  which  fenfe  darknefs  is  only  the  pri- 
vation of  light. 

PRIVATIVE,  in  grammar,  a particle,  which,  prefixed  to 
a word,  changes  it  into  a contrary  fenfe.  Thus,  among  the 
Greeks,  the  a is  ufed  as  a privative;  as  in  a-Osoj,  atheijl,  ace- 
phalus,  See. — The  Latins  have  their  privative  in ; as,  incorrhn _ 
bills,  inchclinabihs , See. — The  Englifh,  French,  &c.  on  occa- 
fion borrow  both  the  Latin  and  Greek  privatives. 

PRIVERNUM,  (Livy,  Virgil)  ; a town  of^  the  Volfci,  in 
Latium,  to  the  eaft  of  Setia.  Privcrnates,  the  people.  Whofe 
ambafladors  being  afked,  What  punifhment  they  deferved  for 
their  revolt?  anlwered,  What  thole  deferve  who  deem  them- 
felves  worthy  of  liberty.  And  again,  being  alked  by  the  Ro- 
man conful,  fhould  the  punifhment  he  remitted,  What  peace 
was  to  be  expefted  with  them  ? If  you  grant  a good  peace,  you 
may  hope  to  have  it  fmcere  and  lading ; but  if  a bad  one,  you 
may  well  expeft  it  of  fhort  continuance.  At  which  anfwer, 
the  Romans  were  fo  far  from  being  difpleafed,  that  by  a vote  of 
the  people  they  had  the  freedom  of  the  city-granted  them.  Pri- 
vernas , atis,  the  epithet.  The  town  is  now  called  Piper  no 
Veccbio , (ituated  in  the  Campania  of  Rome.  E.  Ion.  10.  o. 
N.  lat.  41.  30. 

PRIVET,  in  botany.  See  Ligustrum. 

PRIVILEGE,  in  law,  fome  peculiar  benefit  granted  to 
certain  perfons  or  places,  contrary  to  the  ul'ual  courfe  of  the. 
law.  Privileges  are  faid  to  b zperfonal  or  real.  1.  Perfonal  pri- 
vileges are  fuch  as  are  extended  to  peers,  ambafi'adors,  members 
of  parliament,  and  of  the  convocation,  See.  See  Lords,  Am- 
bassador, Parliament,  Arrest,  &c.  2.  A real  privilege 

is  that  granted  to  fome  particular  place  ; as  the  king’s  palace, 
the  courts  at  Weftminfter,  the  univerfities,  See. 

Privileges  of  the  Clergy.  See  Clergy. 

PRIVY,  in  law,  is  a partaker,  or  perfon  having  an  intereft, 
in  any  aftion  or  thing.  In  this  fenfe  they  fay,  privies  in  blood-: 
every  heir  in  tail  is  privy  to  recover  the  land  intailed.  In  old 
law-books,  merchants  privy  are  oppofed  to  merchants  ftrangers* 
Coke  mentions  four  kinds  of  privies.  Privies  in  blood,  as  the 
heir  to  his  father  ; privies  in  reprefentation,  as  executors  and  ad- 
minilbrators  to  the  deceafed  ; privies  in  ellate,  as  he  in  reverfion, 
and  he  in  remainder;  donor  and  donee  ; leflor  and  leftee  : laftly, 
privy  in  tenure,  as  the  lord  by  efeheat  ; i.  e.  when  land  efeheats 
to  the  lord  for  want  of  heirs. 

Privy -Council.  See  Council.  The  king’s  will  is  the  foie 
oonftituent  of  a privy-cobnffcllor  ; and  it  all'o  regulates  their 
number,  which  in  ancient  times  was  about-  twelve.  Afterwards 
it  increafed  to  fo  large  a number,  that  it  was  found  inconvenient 
for  fecrecy  and  dilpatch  ; and  therefore  Charles  II.  in  ibyq, 
limited  it  to  30  ; whereof  1;  were  principal  utiicers  of  ftate, 
and  to  be  councilors  ex  officio ; and  tKe  other  15  were  com- 
pofed  of  to  lords  and  five  commoners  of  the  king’s  choofing. 
Since  that  time  however  the  number  has  been  much  augmented, 
and  now  continues  indefinite.  At  the  lame  time,  alio,  the  ar- 
dent office  of  lord  prefident  of  the  council  was  revived,  in  the 
perfon  of  Anthony,  earl  of  Shaftelbury.  Privy- counfollors  are 
made  by  the  king’s  nomination,  without  either  patent  or  grant 
and,  on  taking  the  nccelfary  oaths,  they  become  immediately 
privy-cOunlellors  during  the  life  of  the  king  that  chooles  them, 
but  lubjeft  to  removal  at  his  diferetton. 

Any  natural  born  fubjeft  of  England  is  capable  of  being-  a 
member  of  the  privy-council  ; taking  the  proper  oaths  lor 
fecurity  of  the  government,,  and  the  tell  for  fecurity  of  the 
church.  By  the  aft  of  lettlcment,  12  and  .13  W.  I II.  cap.  2. 
it  is  enafted,  that  no  perfon  born  out  of  the  dominions  of  the 
crown  of  England,  unlefa  born  of  Englifh  parents,  even 
though  naturalized  by  parliament,  fltall  be  capable  of  being  of 
the  privy-council.  The  duty  of  a privy-counfelior  appears- 
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from  the  oath  of  office,  which  conlifts  of  feven  articles,  t. 

J o advife  the  king  according  to  the  beft  of  his  cunning  and 
diicretion.  2.  To  advife  for  the  king’s  honour  and  good  ot 
the  public,  without  partiality,  through  afteftion,  love,  meed, 
doubt,  or  dread.  3.  To  keep  the  king’s  counfel  fecret.  4.  To 
avoid  corruption.  5.  To  help  and  ilrengthen  the  execution 
of  what  ffiall  be  there  refolved.  6.  To  with  (land  all  perfons 
who  would  attempt  the  contrary.  And,  lailly,  in  general, 
7.  To  obferve,  keep,  and  do  all  that  a good  and  true  counfel- 
lor  ought  to  do  to  his  fovereign  lord. 

The  privy-council  is  the  primtim  mobile  of  the  (late,  and  that 
which  gives  the  motion  and  direction  to  all  the  infer  ior  parts. 
It  is  likevvife  a court  of  juftice  of  great  antiquity  ; the  pri- 
mitive and  ordinary  way  of  government  in  England  being  by 
the  king  and  privy-council.  It  has  been  frequently  ufed  by  all 
our  kings  for  determining  controverfies  of  great  importance: 
the  ordinary  judges  have  fometimes  declined  giving  judgment 
till  they  had  confultcd  the  king  and  privy-council  ; and  the 
parliament  have  frequently  referred  matters  of  high  moment 
to  the  fame,  as  being  by  long  experience  better  able  to  judge 
of,  and,  by  their  fecrecy  and  expedition,  to  tranfaft  fome  ftate 
affairs,  than  the  lords  and  commons.  At  prefent,  the  privy- 
council  takes  cognizance  of  few  or  no  matters  except  fuch  as 
cannot  well  be  determined  by  the  known  laws  and  ordinary 
courts  ; fuch  as  matters  of  complaint  and  fudden  emergencies  : 
their  conftant  bufinefs  being  to  confult  for  the  public  good  in 
affairs  of  ftate.  This  power  of  the  privy-council  is  to  inquire 
into  all  offences  againft  the  government,  and  to  commit  the 
offenders  to  fafe  cuftody,  in  order  to  take  their  trial  in  fome  of 
the  courts  of  law.  But  their  jurifdidlion  herein  is  only  to 
inquire,  and  not  to  puniffi  ; and  the  perfons  committed  by 
them  are  entitled  to  their  habeas  corpus  by  ftatute  16.  Car.  I. 
cap.  jo.  as  much  as  if  committed  by  an  ordinary  juftice  of  the 
peace. 

In  plantation  or  admiralty  caufes,  which  arife  out  of  the 
jurifdidtion  of  this  kingdom,  and  in  matters  of  lunacy  and 
idiocy,  the  privy-council  has  cognizance,  even  in  queftions  of 
extenfive  property,  being  the  court  of  appeal  in  fuch  caufes  ; 
or,  rather,  the  appeal  lies  to  the  king’s  majefty  himfelf  in 
council.  'From  all  the  dominions  of  the  crown,  excepting 
Great  Britain  and  Ireland,  an  appellate  jurifdidlion  (in  the  laffc 
refort)  is  veiled  in  this  tribunal ; which  ufually  exercifes  its 
judicial  authority  in  a committee  of  the  whole  privy-council, 
who  hear  the  allegations  and  proofs,  and  make  their  report  to 
his  majefty  in  council,  by  whom  the  judgment  is  finally  given. 

Anciently,  to  ftrike  in  the  houfe  of  a privy-counfellor, 
or  clfewhere  in  his  prefence,  was  grievonfiy  punilhed  : by 
3 Hen.  VII.  cap.  14.  if  any  of  the  king’s  fervants  of  his  houle- 
hold  confpire  or  imagine  to  take  away  the  life  of  a privy-coun- 
fellor, it  is  felony,  though  nothing  {hall  be  done  upon  it ; and 
by  9 Ann,  cap,  16.  it  is  enabled,  that  any  perfons  who  lhall 
unlawfully  attempt  to  kill,  or  lhall  unlawfully  affault,  and  ftrike, 
or  wound,  any  privy-counfellor  in  the  execution  of  his  office, 
ffiall  be  felons,  and  fuller  death  as  fuch.  With  advice  of  this 
council,  the  king  iffues  proclamations  that  bind  the  fubjedl, 
provided  they  be  not  contrary  to  law.  In  debates,  the  loweft 
delivers  his  opinion  firft,  the  king  laft  ; and  thereby  deter- 
mines the  matter.  A council  is  never  held  without  the  prefence 
of  a fecretary  of  Hate. 

The  diftolution  of  the  privy-council  depends  upon  the  king’s 
pleafure  ; and  he  may,  whenever  he  thinks  proper,  difeharge 
any  particular  member,  or  the  whole  of  it,  and  appoint  another. 
By  the  common  law  alfo  it  was  dilfolved  ipfo  fa8o  by  the 
king’s  demife,  as  deriving  all  its  authority  from  him.  But  now, 
to  prevent  the  inconveniencies  of  having  no  council  in  being  at 
the  acceffion  of  a new  prince,  it  is  enadled,  by  6 Ann,  cap.  7. 
that  the  privy-council  lhall  continue  for  fix  months  after  the 


demife  of  the  crown,  unlefa  fooncr  determined  by  the  fucceflor. 
Blackjl . Com.  book  i.  p.  129,  8cc. 

The  officers  of  the  privy-council  are  four  clerks  of  the 
council  in  ordinary,  three  cleiks  extraordinary,  a keeper  of 
the  records,  and  two  keepers  of  the  council-chamber.  See 
President. 

Privy  Seal,  a feal  which  the  king  ufes  previoufly  to  fuch 
grants,  &c.  as  are  afterwards  to  pafs  the  great  feal.  The  privy 
Jeal  is  alfo  fometimes  ufed  in  matters  of  lefs  confequence,  which 
do  not  require  the  great  feal. 

J .orel  Privy  Seal.  S.e  Keeper  of  the  Privy  Seal. 

Clerks  of  the  Privy  Seal.  See  Clerk. 

Privy  Chamlur.  See  Chamber. 

PRIZE,  or  Prise,  in  maritime  affairs,  a vefiel  taken  at  fea 
from  the  enemies  of  a ftate,  or  from  pirates ; and  that  cither 
by  a man  of  war,  a privateer,  & c.  having  a com  million  for  that 
purpofe.-  Veffels  are  looked  on  as  prize,  if  they  fight  under 
any  other  fiandard  than  that  of  the  Hate  from  which  they  have 
their  eoaimiffion  ; if  they  have  no  charter-party,  invoice,  or 
bill  of  lading  aboard  ; if  loaded  with  effects  belonging  to  the 
king’s  enemies,  or  with  contraband  goods.  In  flops  of  war, 
the  prizes  are  to  be  divided  among  the  officers,  feamen,  &c. 
as  his  majefty  lhall  appoint  by  proclamation  ; but  among  pri- 
vateers, the  divifion  is  according  to  the  agreement  between  the 
owners.  By  Hat.  13  Geo.  II.  c.  4.  judges  and  officers,  failing 
of  their  duty  in  refpedl  to  the  condemnation_of  prizes,  forfeit 
500I.  with  full  colls  of  fuit ; one  moiety  to  the  king,  and  the 
other  to  the  informer. 

PROA,  flying,  in  navigation,  is  a name  given  to  a vefTcl 
ufed  in  the  fouth  Teas,  becaufe  with  a bride  trade  wind  it  fails 
near  20  miles  an  hour.  In  the  conftrudlion  of  the  proa,  the 
head  and  Hern  are  exadlly  alike,  but  the  Tides  are  very  dif- 
ferent ; the  fide  intended  to  be  always  the  lee-fide  being  flat  ; 
and  the  windward  fide  made  rounding,  in  the  manner  of  other 
veffels ; and  to  prevent  her  overfetting,  which  from  her  fmall 
breadth,  and  the  ftraight  run  of  her  leeward  fide,  would,  with- 
out this  precaution,  infallibly  happen,  there  is  a frame  laid  out 
to  her  from  windward,  to  the  end  of  which  is  fattened  a log, 
fafhioned  into  the  ffiape  of  a fmall  boat  and  made  hollow.  The 
weight  of  the  frame  is  intended  to  balance  the  proa,  and  the 
fmall  boat  is  by  its  buoyancy  (as  it  is  always  in  the  water) 
to  prevent  her  overfetting  to  windward ; and  this  frame  is 
ufually  called  an  outrigger.  The  body  of  .the  veffel  is  made  of 
two  pieces  joined  endwife,  and  fevved  together  with  bark,  for 
there  is  no  iron  ufed  about  her  ; Ihe  is  about  two  inches  thick 
at  the  bottom,  which,  at  the  gunwale,  is  reduced  to  lefs  than 
one.  The  fail  is  made  of  matting,  and  the  malt,  yard,  boom, 
and  outriggers,  are  all  made  of  bamboo.  See  An/on's  Voyage, 
quarto,  p.  341. 

PROBABILITY  is  a word  of  nearly  the  fame  import 
with  likelihood.  It  denotes  the  appearance  of  truth,  or  that 
evidence  arifing  from  the  preponderation  of  argument  which, 
produces  opinion.  (See  Opinion.)  Locke  claffes  all  argu- 
ments under  the  heads  of  demon/irative  and  probable:  Hume 
with  greater  accuracy  divides  them  into  demonjl  rations,  proofs , 
and  probabilities.  Demon  [Ration  produces  feitnee ; proof, 
belief ; and  probability,  opinion. 

Hardly  any  thing  is  fufceptible  of  ftridl  demonftration  be- 
fides  the  mathematical  faiences,  and  a few  propolitions  in 
metaphylical  theology.  Phylics  reft  upon  principles  capable, 
fome  of  them,  of  complete  proof  by  experience,  and  others  of 
nothing  more  than  probability  by  analogical  reafoning.  What 
has  uniformly  happened,  we  expedl  with  the  fulldt  confidence 
to  happen  again  in  iimilar  circumltances  ; what  has  frequently 
happened,  we  likewife  expedl  to  happen  again  ; but  our  ex- 
pedition is  not  confident.  Uniform  experience  is  proof  ; 
frequent  experience  is  probability.  The  lirongett  man  has 
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always  been  able  to  lift  the  grcateft  weight ; and  therefore> 
knowing  that  one  man  is  ftronger  than  another,  we  expeft, 
with  confidence,  that  the  former  will  lift  more  than  the  latter. 
The  bell  difciplined  army  has  generally  proved  victorious,  when 
all  other  circumftances  were  equal.  VV  c therefore  expeft  that 
an  army  of  veterans  Will,  upon  fair  ground,  defeat  an  equal 
number  of  new  levied  troops  : but  as  fudden  panics  have 
fometimes  feized  the  oldeft  foldiers,  this  expectation  is  accom- 
panied with  doubt,  and  the  utmoft  that  we  can  fay  of  thfe 
expeCled  event  is,  that  it  is  probable  : whereas  in  the  compe- 
tition between  the  two  men,  we  look  upon  it  as  morally  certain. 
(See  Metaphysics.)  When  two  or  three  perfons  of  known 
veracity  atteft  the  fame  thing  as  confiftent  with  their  know- 
ledge, their  teftimony  amounts  to  proofs  if  not  contradicted  by 
the  teftimony  of  others  ; if  contradicted,  it  can,  at  the  utmoft, 
amount  only  to  probability.  In  common  language  we  talk  of 
circumjlantial  proofs,  and  prefumptive  proofs  ; but  the  expref- 
fions  are  improper,  for  fuch  evidence  amounts  to  nothing  more 
than  probability.  Of  probability  there  are  indeed  various 
degrees  from  the  confines  of  certainty  down  to  the  confines 
of  impoffibility  ; and  a variety  of  circumftances  tending  to  the 
fame  point,  though  they  amount  not  to  what,  in  ftriCtnefs  of 
language,  Ihould  be  called  proof,  afford  to  the  mind  a very- 
high  degree  of  evidence,  upon  which,  with  the  addition  of  one 
direCl  teftimony,  the  laws  of  many  countries  take  away  the 
life  of  a man. 

Probability  of  an  Event,  in  the  DoBrine  of  Chances,  is 
greater  or  lefs  according  to  the  number  of  chances  by  which  it 
may  happen  or  fail.  (See  Expectation.)  The  probability 
of  life  is  liable  to  rules  of  computation.  In  the  Encyclopedic 
Methodique,  we  find  a table  of  the  probabilities  of  the  duration 
of  life,  conftruCled  from  that  which  is  to  be  found  in  the  feventh 
volume  of  the  Supplement  a VHiJloire  d;  M.  de  Buffon  of  which 
the  following  is  an  abridgement. 

Of  23,994  children  born  at  the  fame  time,  there  will  pro- 
bably die 
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See  Bills  of  Mortal 

PROBATE  of  a will  or  teftament,  inlaw,  is  the  exhibiting 
and  proving  of  lad  wills  and  teftaments  before  the  eccleliaf- 
tical  judge  delegated  by  the  bilhop,  who  is  ordinary  of  the 
place  where  the  party  died. 

PROBATION,  in  the  univerfities,  is  the  examination  and 
trial  of  a ftudent  who  is  about  to  take  his  degrees. 

Probation,  in  a monaftic  fenfe,  fignifies  the  year  of  a 
novitiate,  which  a religious  mull  pafs  in  a convent,  to  prove 
his  virtue  and  vocation,  and  whether  he  can  bear  the  feverities 
of  the  rule. 

PROBATIONER,  in  the  church  of  Scotland,  a ftudent  in 
divinity,  who  bringing  a certificate  from  a profeft’or  in  an  uni- 
verfity  of  his  good  morals,  and  his  having  performed  his 
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exercifes  to  approbation,  is  admitted  to  undergo  feveral  trials  \ 
and,  upon  his  acquitting  himfelf  properly  in  thefe,  receives  a 
licence  to  preach. 

PROBATUM  est  (//  is  proved ),  a term  formerly  fubjoined 
to  receipts  for  the  cure  of  difeafes. 

PROBE,  a furgeon’s  inftrument  for  examining  the  circum- 
ftances  of  wounds,  ulcers,  and  other  cavities,  fearching-  for 
ftones  in  the  bladder,  &c. 

PROBITY  means  honefty,  fincerity,  or  veracity  ; and  con- 
fifts  in  the  habit  of  adlions  ufeful  to  fociety,  and  in  theconftant 
obfervance  of  the  laws  which  juftice  and  confcience  impofe  on 
us.  The  man  who  obeys  all  the  laws  of  fociety  with  an  exadl 
punftuality  is  not  therefore  a man  of  probity  ; laws  can  only 
refpedl  tbe  external  and  definite  parts  of  human  conduct, 
but  probity  refpefts  our  more  private  actions,  and  fuch  as  it  is 
impoffible  in  all  cafes  to  define  ; and  it  appears  to  be  in  morals 
what  charity  is  in  religion.  Probity  teaches  us  to  perform  in 
fociety  thofe  aftions  which  no  external  power  can  oblige  us  to 
perform,  and  is  that  quality  in  the  human  mind  from  which  we 
claim  the  performance  of  the  rights  commonly  called  imperfeB. 
See  Moral  Philosophy. 

PROBLEM,  in  logic,  is  a propofition  that  neither  appears 
abfolutely  true  nor  falfe ; and,  confequcntly,  may  be  afferted 
either  in  the  affirmative  or  negative. 

Problem,  in  geometry,  is  a propofition,  wherein  fome 
operation  or  conftrudlion  is  required ; as  to  divide  a line  or 
angle,  erecl  or  let  fall  perpendiculars,  &:c.  See  Geometry. 

PROBOSCIS,  in  natural  hiftory,  is  the  trunk  or  fnout  of 
an  elephant,  and  fome  other  animals  and  infefts.  Flies,  gnats, 
&c.  are  furniflied  with  a probofeis  or  trunk,  by  means  of 
which  they  fuck  the  blood  of  animals,  the  juice  of  vegetables, 
&c.  for  their  food. 

PROBUS  (Marcus  Aurelius),  from  the  fon  of  a gar- 
dener, became,  by  his  great  valour  as  a foldier,  and  his  eminent 
virtues,  emperor  of  Rome,  to  which  dignity  he  was  raifed  by 
the  army.  After  having  fubdued  the  barbarous  nations  that 
had  made  incurlions  into  different  parts  of  the  empire  where 
they  committed  horrid  cruelties,  and  governed  with  great  wif- 
dom  and  clemency,  he  was  maffacred  in  the  7th  year  of  his 
reign,  by  fome  foldiers  who  were  weary  of  the  public  woiks  at 
which  he  made  them  labour,  im282. 

PROCATARCTIC  cause,  in  medicine,  the  pre-exifting, 
or  pre-difpofing  caufe  or  occafion  of  a difeafe. 

PROCELEUSMATICUS,  in  the  ancient  poetry,  a foot 
confifting  of  four  fhort  fyllables,  or  two  pyrrhychiufes  j as 
hominlbus. 

PROCELLARIA,  in  ornithology  ; a genus  of  birds,  be- 
longing to  the  order  of  anferes.  The  beak  is  fomewhat  com- 
prefled,  and  without  teeth  ; the  mandibles  are  equal,  the 
fuperior  one  being  crooked  at  the  point  ; the  feet  are  palmated, 
the  hind  claw  being  feffile,  without  any  toe.  Mr.  Latham 
(See  his  Index  Ornithologicus,  p.  820.)  enumerates  24  fpecies, 
which  are  principally  diltinguiffied  by  their  colour.  The  mod 
remarkable  are, 

I.  The  cinerea,  or  petrel.  The  fize  of  this  bird  is  rather 
fuperior  to  that  of  the  common  gull  : the  bill  very  (Irong, 

much  hooked  at  the  end,  and  of  a yellow  colour.  The  nollrils 
are  compofcd  of  two  large  tubes,  lodged  in  one  Ihcath  : the 
head,  neck,  whole  under  fide  of  the  body,  and  tail  are  white  : 
the  back  and  coverts  of  the  wings  a(h-coloured  : the  quill . 
feathers  dulky  : and  the  legs  yellovvifti.  In  lieu  of  a back  toe, 
it  has  only  a fort  of  fpur,  or  (harp  ftraight  nail.  Thefe  birds 
feed  on  the  blubber  or  fat  of  whales,  & c.  which  being  foon 
convertible  into  oil,  fupplies  them  conftantly  with  means  of 
defence,  as  well  as  provifion  for  their  young,  which  they  caft 
up  into  their  mouths.  They  are  likewife  laid  to  feed  on  forrel, 
which  they  ufe  to  qualify  the  unduous  diet  they  live  on. 
6 R 
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This  fpecies  inhabits  the  ifle  of  St.  Kilda  ; makes  its  appear- 
ance there  in  November,  and  continues  the  whole  year,  except 
September  and  October  ; it  lays  a large,  white,  and  very  brittle 
egg  ; and  the  young  are  hatched  the  middle  of  June.  No 
bird  is  of  fuch  life  to  the  iflanders  as  this  : the  fulmar  fnpplies 
them  with  oil  for  their  lamps,  down  for  their  beds,  a delicacy 
for  their  tables,  a balm  for  their  wounds,  and  a medicine  for 
their  dillempers.  The  fulmar  is  alfo  a certain  prognoflicator 
of  the  change  of  the  wind  : if  it  come  to  land,  no  well  wind 
is  expected  for  fome  time ; and  the  contrary  when  it  returns 
and  keeps  the  fea.  The  whole  genus  of  petrels  have  a peculiar 
faculty  of  fpouting  from  their  bills,  to  a confiderable  didance, 
a lar.e  quantity  of  pure  oil ; which  they  do,  by  way  of  defence, 
into  the  face  of  any  one  that  attempts  to  take  them  : fo  that 
they  are,  for  the  fake  of  this  panacaea,  feized  by  furprife  ; as 
this  oil  is  fubfervient  to  the  above-mentioned  medical  purpofes.' 
Martin  tells  us,  it  has  been  tifed  in  London  and  Edinburgh 
with  fuccefs  in  rheumatic  cafes.  Frederick  Martens,  who  had 
epportunity  of  feeing  vaft  numbers  of  thefe  birds  at  Spitz- 
bergen,  obferves,  that  they  are  very  bold,  and  refort  after  the 
whale  Albers  in  great  flocks  ; and  that,  when  a whale  is  taken, 
they  will,  in  fpite  of  all  endeavours,  light  on  it  and  pick  out 
large  lumps  of  fat,  even  when  the  animal  is  alive : That  the  whales 
are  often  difeovered  at  fea  by  the  multitudes  of  them  flying  ; 
and  that  when  one  of  the  former  is  wounded,  prodigious  mul- 
titudes immediately  follow  its  bloody  track.  He  adds,  that  it  is  a 
moft  gluttonous  bird,  eating  till  it  is  forced  to  difgorge  itfelf. 

2.  The  pujfnus , or  fhear- water,  is  15  inches  in  length;  the 
breadth  31  ; the  weight  17  ounces:  the  bill  is  an  inch  and 
three  quarters  long  ; noftrils  tubular,  but  not  very'  prominent  : 
the  head,  and  whole  upper  fide  of  the  body,  wings,  tail,  and 
thighs,  are  of  a footy  blacknefs  5 the  under  fide  from  chin  to 
tail,  and  inner  coverts  of  the  wings,  white  : the  legs  weak,  and 
comprefled  fidewife ; dufky  behind,  whitifii  before.  Thefe 
birds  are  found  in  the  Calf  of  Man  ; and,  as  Mr.  Ray  fuppofes, 
in  the  Scilly  ifles.  They  refort  to  the  former  in  February; 
take  a fhort  poffeffion  of  the  rabbet-burrows,  and  then  difap- 
pear  tiil  April.  They  lay  one  egg,  white  and  blunt  at  each 
end  ; and  the  young  are  fit  to  be  taken  the  beginning  of 
Aaguft  ; when  great  numbers  are  killed  by  the  perfon  who 
farms  the  ifle : they  are  falted  and  barrelled  ; and  when  they 
are  boiled,  are  eaten  with  potatoes.  During  the  day  they 
keep  at  fea,  fiihing;  and  towards  evening  return  to  their  young  ; 
whom  they  feed  by  difeharging  the  contents  of  their  fiomachs 
into  their  mouths,  which  by  that  time  is  turned  into  oil ; by 
reafon  of  the  backward  fituation  of  their  kgs,  they  fit  quite 
erett.  They  quit  the  ifle  the  latter  end  of  Auguft,  or  begin- 
ning of  September  ; and,  from  accounts  lately  received  from 
navigators,  we  have  reafon  to  imagine  that,  like  the  ftorm-finch, 
they  are  difperfed  over  the  whole  Atlantic  ocean.  This  fpecies 
inhabits  alfo  the  Orkney  ifles,  where  it  makes  its  neil  in  holes 
on  the  hearth  near  the  fhelves  of  the  rocks  and  headlands  : it 
is  called  there  th e lyre  ; and  is  much  valued,  both  on  account  of 
its  being  a food,  and  for  its  feathers.  The  inhabitants  take 
and  fait  them  in  Auguft  for  winter  provifions,  when  they  boil 
them  with  cabbage.  They  alfo  take  the  old  ones  in  March  ; 
but  they  are  then  poor,  and  not  fo  well  tailed  as  the  young  : 
they  appear  firft  in  thofeiflands  in  February. 

3.  Th cpelagica,  or  ftormy  petrel,  is  about  the  bulk  of  the 
houfe-fwallow  : the'  length  fix  inches  ; the  extent  of  wings, 
j£.  The  whole  bird  is  black,  except  the  coverts  of  the  tail 
and  vent-feathers,  which  are  white  : the  bill  is  hooked  at  the 
end:  the  noftrils  tubular  : the  legs  ftender,  and  long.  It  has 
the  fame  faculty  of  fpouting  oil  from  its  bill  as  the  other 
fpecies:  and  Mr.  Brunnich  tells  us,  that  the  inhabitants  of  the 
Ferroe  ifles  makes  this  bird  ferve  the  purpofes  of  a candle,  by 
drawing  a wick  through  the  mouth  and  rump,  which  being 


lighted,  the  flame  is  fed  by  the  fat  and  oil  of  the  body.  Ex- 
cept in  breeding-time,  it  is  always  at  fea  ; and  is  feen  all  over 
the  vaft  Atlantic  ocean,  at  the  greateft  dillance  from  land  ; 
often  following  the  veftels  in  great  flocks,  to  pick  up  any  thing 
that  falls  from  on  board  : for  trial  fake,  chopped  ftraw  has 
been  flung  over,  which  they  would  (land  on  with  expanded 
wings  ; but  were  never  obferved  to  fettle  on  or  fwim  in  the 
water:  it  prefages  bad  weather,  and  cautions  the  feamen  of  the 
approach  of  a tempt  ft,  by  collecting  under  the  ftern  of  the  fhips  : 
it  braves  the  utmoil  fury  of  the  ftorm,  fometimes  fkimming 
with  incredible  velocity  along  the  hollows  of  the  waves,  foine- 
times  on  the  fummits  : Clulius  makes  it  the  Camilla  of  the  fea. 

Vcl  mare  per  medium  JluBu  fufpenfa  tumenti 

Ferret  iter,  celeres  nec  tingeret  cequore  plant  as.  Vine. 

She  fwept  the  Teas;  and,  as  fhe  fkimm’d  along. 

Her  flying  feet  unbath’d  on  billows  hung.  Dryden. 

Thefe  birds  are  the  cypfelli  of  Pliny,  which  he  places  among 
the  apodes  of  Ariftotle  ; not  becaufe  they  wanted  feet,  but  were 
KaxcntoSa,,  or  had  bad  or  ufelefs  ones  ; an  attribute  he  gives 
to  thele  fpecies,  on  a fuppofition  that  they  were  almoft  always 
on  the  wing.  In  Auguft  1772,  Mr.  Pennant  found  them  oh 
the  rocks  called  Macdonalds  Tabic , off  the  north  end  of  the 
ifle  of  Skie  ; fo  conjectures  they  breed  there.  They  linked 
under  the  loofe  Hones,  but  betrayed  thernfelves  by  their  twit- 
tering noife. 

In  Mr.  White's  Journal  of  a Voyage  to  New  South  Wales 
we  have  a figure  of  the  fuliginous  petrel,  with  a whitifh  beak  ; 
which  he  takes  to  be  a variety  of  the  Procellaria  ALquinodial s of 
Linnaeus.  It  is  nearly  of  the  fize  of  a raven  ; its  colour  is  a 
deep  footy  brown  orblackifli ; on  the  chin  there  is  a fmall  patch 
of  white  running  dow  n a little  on  each  fide  from  the  lower  man- 
dible ; the  beak  is  of  yellowifli  white.  See  plate  21.  Captain 
Bligh,  in  Ins  Voyage  to  the  South  Seas,  in  S.  lat.  60.  1.  and 
W.  long.  71.  45.  law  both  petrels  and  pintadas  ; fome  whom 
he  took  with  baited  hooks. 

PROCESS,  in  law  denotes  the  proceedings  in  any  caufe, 
real  01  perfonal,  civil  or  criminal,  from  the  original  writ  to  the 
end  thereof.  In  a more  limited  fenfe,  procefs  denotes  that  by 
which  a man  is  called  firft  into  any  temporal  court.  It  is  the 
next  ftep  for  carrying  on  the  fuit,  after  filing  out  the  original 
writ.  -See  Suit  and  Writ.  It  is  the  method  taken  by  the 
law  to  compel  a compliance  with  the  original  writ,  of  which  the 
primary  ftep  is  by  giving  the  party  notice  to  obey  it.  This 
notice  is  given  upon  all  real  prttcipcs ; and  alfo  upon  all  perfonal 
writs  for  injuries  not  againll  the  peace,  by  fummons;  which  is 
a warning  to  appear  in  court  at  the  return  of  the  original  writ, 
given  to  the  defendant  by  twfo  of  the  fherifPs  mefiengers 
called  fummoners , either  in  perfon,  or  left  at  his  houfe  or  land  : 
in  like  manner  as  in  the  civil  law  the  firft  procefs  i3  by  perfonal 
citation,  in  jus  vocando.  This  warning  on  the  land  is  given, 
in  real  aflions,  by  erecting  a white  flick  or  wand  on  the  de- 
fendant’s grounds  (which  flick  or  w'and  among  the  northern 
nations  is  called  the  bacillus  nunciatorius) , and  by  flatute  31  Eliz. 
c.  3.  the  notice  mufl  alfo  be  proclaimed  on  fome  Sunday  before 
the  door  of  the  parifh- church. 

If  the  defendant  difobeys  this  verbal  monition,  the  next 
procefs  is  by  writ  of  attachment , or  pone-,  fo  called  from  the 
words  of  the  writ,  pone  per  vadium  et  falvos  plegios,  “ put  by 
gage  and  fafe  pledges  A.  B.  the  defendant,”  &c.  This  is  a 
writ  not  iftuing  out  of  chancery,  but  out  of  the  court  of 
common  pleas,  being  grounded  on  the  non-appearance  of  the 
defendant  at  the  return  of  the  original  writ;  and  thereby  the 
fherifT  is  commanded  to  attach  him,  by  taking  gage,  that  is, 
certain  of  his  goods,  which  he  fhall  forfeit  if  he  doth  not 
appear ; or  by  making  him  find  fafe  pledges  or  fureties, 
which  fhall  be  amerced  in  cafe  of  his  non-appearance.  This 
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is  alfo  the  firft  and  immediate  procefs  without  any  previous  confequence  of  the  fheriff’s  return,  are  called  judicial;  not  origi- 
\ fummons,  upon  abfions  of  trefpals  vi  ct  armis,  or  for  other  in-  rial  writs  ; they  ifl'ue  under  the  private  feal  of  that  court,  and 
juries,  which,  though  not  forcible,  are  yet  trefpaffes  againrt  not  under  the  great  feal  of  England;  and  are  tejlcd,  not  in  the 
the  peace,  as  deceit  and  ccnf piracy : where  the  violence  of  the  king’s  name,  but  in  that  of  the  chief  juftice  only.  And  thefc 

(wrong  requires  a more  fpeedy  remedy,  and  therefore  the  ori-  feveral  writs  being  grounded  on  the  fheriff’s  return,  mult  re- 
i ginal  writ  commands  the  defendant  to  be  at  once  attached,  fpebtively  bear  date  the  fame  day  on  which  the  writ  immedi- 
without  any  precedent  warning.  ately  preceding  was  returnable. 

If,  after  attachment,  the  defendant  neglebts  to -appear,  he  This  is  the  regular  and  orderly  method  of  procefs.  But  it  is 
not  on!}’  forfeits  this  fecurity,  but  is  moreover  to  be  further  now  ufual  in  prabtffe  to  fue  out  the  capias  in  the  firft  inftance, 
compelled  by  writ  of diftringas,  or  diftrefs  infinite;  which  is  a upon  a fuppofed  return  of  the  fheriff ; efpecially  if  it  be  fuf- 
fubfequent  procefs  iliuing  from  the  court  of  common  pleas,  pebted  that  the  defendant,  upon  notice  of  the  abbion,  will  ab- 
: commanding  the  fheriff  to  diftrain  the  defendant  from  time  to  fcond  ; and  afterwards  a fibtirious  original  is-drawn  up,  with 
time,  and  continually  afterwards,  by  taking  his  goods  and  the  a proper  return  thereupon,  in  order  to  give  the  proceedings  a 
profits  of  his  lands,  which  are  called djfues,  and  which  he  for-  colour  of  regularity-  When  this  capias  is  delivered  to  the 
feits  to  the  king  if  he  doth  not  appear.  But  the  iffues  may  be  fheriff,  he  by  his  under-fheriff  grants  a warrant  to  his  inferior 
fold,  if  the  court  fliall  fo  direbt,  in  order  to  defray  the  reafon-  officers  or  bailiffs  to  execute  it  on  the  defendant.  And,  if  the 


able  cofts  of  the  plaintiff.  In  like  manner,  by  t he  civil  law, 
if  the  defendant  abfeonds,  fo  that  the  citation  is  of  no  effebt, 
mittitur  adverfarius  in  poffcjfionem  bonorum  tjus. 

And  here,  by  the  common  as  well  as  the  civil  law,  the  pro- 
cefs ended  in  cafe  of  injuries  without  force  : the  defendant  if 
he  had  any  fubftance,  being  gradually  (tripped  of  it  all  by  re- 
peated diltreffes,  till  he  rendered  obedience  to  the  king’s  writ: 
and,  if  he  had  no  fubftance,  the  law  held  him  incapable  of 
making  fatisfaction,  and  therefore  looked  upon  all  further  pro- 
cefs as  nugatory.  And  befides,  upon  feodal  principles,  the  per- 
fon  of  a feudatory  was  not  liable  to  be  attached  for  injuries 
merely  civil,  left  thereby  his  lord  fhould  be  deprived  of  his  per- 
fon3l  fervices.  But  in  cafes  of  injury  accompanied  with  force, 
the  law,  to  punifh  the  breach'of  the  peace  and  prevent  its  dif- 
turbancelor  the  future,  provided  alfo  a procefs  againlt  the  de- 
fendant’s perfon,  in  cafe  he  neglected  to  appear  upon  the  for- 
mer procefs  of  attachnknt,  or  had  no  fubftance  whereby  to  be 
attached  ; (ubjebfing  his  body  to  imprifonment  by  the  writ  of 
capias  ad  refpondendum.  But  this  immunity  of  the  defendant’s 
perfon,  in  cafe  of  peaceable  though  fraudulent  injuries,  pro- 
ducing great  contempt  of  the  law  in  indigent  wrong-doers,  a 
capias  was  alfo  allowed,  to  arreft  the  perfon  in  abtions  of  ac- 
count, though  no  breach  of  the  peace  be  fuggefted,  by  the  fta- 
tutes  of  Marlbridge,  '52  Hen.  III.  c.  23.  and  Weftm.  2.  73 
Edw.  I.  c.  11.  in  actions  of  debt  and  detinue,  by  ftatute  25 
Edw.  III.  c.  17,  and  in  all  ablions  on  the  cafe  by  ftatute  19 
Hen.  VII.  c.  9.  Before  which  laft  ftatute  a prabtice  had  been 
introduced  of  commencing  the  fuit  by  bringing  an  original 
writ  of  trefpafs  quare  claufum  fregit,  by  breaking  the  plaintiff’s 
clofe,  vi  ft  armis  ; which  by  the  old  common  law  fubje&ed  the 
defendant  s perfon  to  be  arrefted  by  writ  oi. capias : and  then 
afterwards,  by  connivance  of  the  court,  the  plaintiff  might  pro- 
ceed to  profecute  ftfr  any  other  lefs  forcible  injury.  This  prac- 
tice (through  cuftom  rather  than  necelfity,  and  for  faring  lome 
trouble  and  expenfe,  in  filing  out  a fpecial  original  adapted  to 
the  particular  injury)  ftill  continues  in  almofl:  all  cafes,  except 
in  actions  of  debt ; though  now,  by  virtue  of  the  ftatutes 
above  cited  and  others,  a capias  might  be  had  upon  almofl  every 
Ipecies  of  complaint. 

If,  therefore,  the  defendant,  being  fummoned  or  attached, 
makes  default,  and  neglects  to  appear;  or  if  the  fheriff  returns 
a nihil,  or  that  the  defendant  hath  nothing  whereby  he  may  be 
fummoned,  attached,  or  diftrained,  the  capias  now  ufually 
iffues  : being  a writ  commanding  the  fhcrift’  to  take  the  body  of 
the  defendant,  if  he  may  be  found  in  his  bailiwick  or  county, 
and  him  fafely  to  keep,  fo  that  he  may  have  hitn  in  court  on 
the  day  of  the  return,  to  anfwer  to  the  plaintiff  of  a plea  of 
•kl't,  cr  trefpafs,  &c.  as  the  cafe  rnay  be.  This  writ,  and  all 
01  hers  fubfequent  to  the  original  writ,  not  iffuing  out  of  chan- 
cery,  bu  from  the  court  into  which  the  original  was  return- 
ee* and  being  grounded  on  what  has  paffed  in  tl.at  court  in 


fheriff  of  Oxfordftiire  (in  which  county  the  injury  is  fuppofed 
to  be  committed  and  the  abiion  is  laid)  cannot  find  the  de- 
fendant in  his  jurildibbion,  he  returns  that  he  is  not  found,  non 
eft  inventus,  in  his  bailiwick:  whereupon  another  writ  fifties 
called  a tejlatum  capias,  direbted  to  the  fheriff" of  the  county  where 
the  defendant  is  fuppofed  to  refide,  as  of  Berkfhire,  reciting  the 
former  writ,  and  that  it  is  teltified,  tejlatum  ejl,  that  the  de- 
fendant lurks  or  wanders  in  his  bailiwick,  where  he  is  com- 
manded to  take  him,  as  in  the  former  capias.  But  here  alfo, 
when  the  abiion  is  brought  in  one  county  and  the  defendant 
lives  in  another,  it  is  ufual,  for  faving  trouble,  time,  and  ex- 
penfe, to  make  out  a tejlatum  capias  at  the  firft;  fuppofing  not 
only  an  original,  but  alfo  a former  capias , to  have  been  grant- 
ed ; which  in  fabt  never  was.  And  this  fibfion,  being  benefi- 
cial to  all  parties,  is  readily  acquiefced  in,  and  is  now  become 
the  fettled  practice ; being  one  among  many  inftances  fo  illuf- 
trate  that  maxim  of  law,  that  in  Jidliune  j tins  confiftit  equitas. 

But  where  a defendant  abfeonds,  and  the  plaintiff  would  pro- 
ceed to  an  outlawry  agaiuft  him,  an  original  writ  muff  then 
be  fued  out  regularly,  and  after  that  a capias.  And  if  the  fhe- 
riff cannot  find  the  defendant  upon  the  firft  writ  of  capias,  and 
returns  a non  ejl  inventus,  there  iffues  out  an  alias  writ,  apd 
after  that  a plurics,  to  the  fame  effebt  as  the  former:  only  after 
thefe  words  “ we  command  you,”  this  claufe  is  inferted,  “as 
we  have  formerly,’’  or,  “ as  we  have  often  commanded  you  ;” — 
“ ficui  alias,”  or,  •“  ficut  pluries,  pracepimus.”  And  if  a non  ejl 
inventus  is  returned  upon  all  of  them,  then  a writ  of  exigent  or 
exigi  facias  may  be  fued  out,  which  requires  the  fheriff  to  caule 
the  defendant  to  be  proclaimed,  required,  or  exabted,  in  five 
county-courts  fucceffively,  to  render  himfelf;  and  if  he  does, 
then  to  take  him,  as  in  a capias  : but  if  he  does  not  appear, 
and  is  returned  quinta  exadtus,  he  fliall  then  be  outlawed  by  the 
coroners  of  the  county.  Alfo  by  ftatute  6 Hen.  VIII.  c.  4. 
andjr  Eiiz.  c.  3.  whether  the  defendant  dwells  within  the  fame 
or  another  county  than  that  wherein  the  exigent  is  fued  out,  a 
writ  of  proclamation  fhall  iffue  out  at  the  fame  time  with  the 
exigent,  commanding  the  fheriff  of  the  county  wherein  the  de- 
fendant dwells,  to  make  three  proclamations  thereof  in  places 
the  moll  notorious,  and  molt  likely  to  come  to  his  knowledge, 
a month  before  the  outlawry  fliall  take  place.  Such  outlawry 
is  putting  a man  out  of  the  proteblion  of  the  law,  fo  that  he 
is  incapable  to  bring  an  abiion  for  red  refs  of  injuries;  and  it 
is  alfo  attended  with  a forfeiture  of  all  one’s  goods  and  chattels 
to  the  king.  And  therefore,  till  fotne  time  after  the  con  quell, 
no  man  could  be  outlawed  but  for  felony:  but  in  Brabton’s 
time,  and  fomewhat  earlier,  procef*  of  outlawry  was  ordained 
to  lie  in  all  abtions  for  trefpaffes  vi  ct  annis.  And  fince,  by  a 
variety  of  ftatutes  (the  fame  which  allow  the  writ  of  capias  be- 
fore-mentioned), procefs  of  outlawry  doth  lie  in  divers  ablions 
that  are  merely  civil  ; providing  they  be  commenced  by  origi- 
nal and  not  by  bill.  If  after  outlawry  the  defendant  appear* 
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publicly,  he  may  be  arrefted  by  a writ  of  capias  utlagatnm , and 
committed  till  the  outlawry  be  reverfed.  Which  reverfal  may 
be  had  by  the  defendant’s  appearing  perfonally  in  court  (and  in 
the  king’s  bench  without  any  perfonal  appearance,  fo  that  he  ap- 
pears by  attorney,  according  to  flat.  4 and  5W.&  M.  c.18  ):  and 
any  plaufible  caufe,  however  flight,  will  in  general  be  fuflicient  to 
reverfe  it,  it  being  conlidered  only  as  a procefs  to  compel  an  ap- 
pearance. But  then  the  defendant  mull  pay  full  colls,  and  put 
the  plaintiff  in  the  fame  condition  as  if  he  had  appeared  before 
the  writ  of  cxip'i  facias  was  awarded.  % 

Such  is  the  firlt  procefs  in  the  court  of  common  pleas.  In 
the  king’s  bench  they  may  alfo  (and  frequently  do)  proceed  in 
certain  caufes,  particularly  in.  actions  of  eje&ment  and  trefpafs, 
by  original  writ,  with  attachment  and  capias  thereon  ; return- 
able, not  at  Weltminfter,  where  the  common  pleas  are  now 
fixed  in  confequence  of  tnagna  charta,  but  ubicunque  fuerhnus 
in  / Inglia , wherefoever  the  king  fliall  then  be  in  England  ; the 
king’s  bench  being  removable  into  any  part  of  England,  at  the 
pleafure  and  dilcretion  of  the  crown.  But  the  more  ufual 
method  of  proceeding  therein  is  without  any  original,  but  by  a 
peculiar  fpecies  of  procefs  intitled  a bill  of  Middlefex ; and 
therefore  fo  intitled,  becaufe  the  court  now  fits  in  that  county  ; 
for  if  it  fat  in  Kent,  it  would  then  be  a bill  of  Kent.  For 
though,  as  the  juftices  of  this  court  have,  by  its  fundamental 
eonftitution,  power  to  determine  all  offences  and  trefpafles,  by 
the  common  law  and  cullom  of  the  realm,  it  needed  no  origi- 
nal writ  from  the  Crown  to  give  it  cognizance  of  any  mifde- 
meanor  in  the  county  wherein  it  refides ; yet  as,  by  this  court’s 
coming  into  any  county,  it  immediately  fuperfeded  the  ordinary 
adminillration  of  juftice  by  the  general  commiflions  of  eyre 
and  of  oyer  and  terminer,  a procefs  of  its  own  became  neceffary, 
within  the  county  where  it  fat,  to  bring  in  fuch  perfons  as  were 
accufed  of  committing  any  forcible  injury.  The  bill  of  Mid- 
dlefex (which  was  formerly  always  founded  on  a plaint  of  tref- 
pafs quare  clauftim  fregit,  entered  on  the  records  of  the  court) 
is  a kind  of  capias,  direfted  to  the  fheriff  of  that  county,  and 
commandin'’''  him  to  take  the  defendant,  and  have  him  before 
our  lord  the  king  at  Weftminfter  on  a day  prefixed,  to  anfwer 
to  the  plaintiff  of  a plea  of  trefpafs.  For  this  accufation  of 
trefpafs  it  is  that  gives  the  court  of  king's  bench  jurifdi&ion  in 
other  civil  caufes,  fi nee,  when  once  the  defendant  is  taken  into 
cuffody  of  the  marthal,  or  prifon-keeper  of  his  court,  for  the 
luppofed  trefpafs,  he,  being  then  a prifoner  of  this  court,  may 
here  be  profccuted  for  any  other  fpecies  of  injury.  Yet,  in  or- 
der to  found  this  jurifdidlion,  it  is  not  neceffary  that  the  defend- 
ant be  actually  the  marfhal’s  prifoner;  for,  as  foon  as  he  appears, 
or  puts  in  bail,  to  the  procefs,  he  is  deemed  by  to  doing  to  be 
in  fuch  cuffody  of  the  marthal  as  will  give  the  court  a jurifdic- 
tion  to  proceed.  And,  upon  thefe  accounts,  in  the  bill  or  pro- 
cefs, a complaint  of  trefpafs  is  always  fuggefted,  whatever  elle 
may  be  the  real  caufe  of  aflion.  This  bill  of  Middlefex  muff: 
be  ferved  on  the  defendant  by  the  fheriff,  if  he  finds  him  in  that 
county  : but  if  he  returns,  non  eft  inventus,  then  there  ifiu.es  out 
a writ  of  latitat,  to  the  fheriff' of  another  county,  as  Berks; 
which  is  fimilar  to  the  teftatum  capias  in  the  ccmmoti  pleas,  and 
recites  the  bill  of  Middlefex  and  the  proceedings  thereon,  and 
that  it  is  teflified  that  the  defendant  latitat  ct  difeurrit,  lurks  and 
wanders  about  in  Berks  ; and  therefore  commands  the  fheriff 
to  take  him,  and  have  his  body  in  court  on  the  day  of  the  re- 
turn. But  as  in  the  common-pleas  the  teftatum  capias  may 
be  fued  out  upon  only  a fuppofed,  and  not  an  adtual  preceding, 
capias ; fo  in  the  king’s  bench  a latitat  is  ufually  fued  out  upon 
only  a fuppofed,  and  not  an  aftual  bill  of  Middlefex.  So  that, 
in  faft,  a latitat  may  be  called  the  firft  procefs  in  the  court  of 
king’s  bench,  as  the  teftatum  capias  is1  in  the  common  pleas. 
Yet,  as  in  the  common  pleas,  if  the  defendant  lives  in  the 
'•county  wherein  the  adlion  is  laid,  a common  capias  fuflices;  fo 


in  the  king's  bench  likewife,  if  he  lives  in  Middlefex,  the  procefs 
muff  dill  be  by  bill  of  Middlefex  only. 

In  the  exchequer  the  firft  procefs  is  by  writ  of  quo  minus,  in 
order  to  give  the  court  a jurildibtion  over  pleas  between  party 
and  party.  In  which  writ  the  plaintiff  is  alleged  to  be  the 
king’s  farmer  or  debtor,  and  that  the  defendant  hath  done  him 
the  injury  complained  of,  quo -minus  fufticiens  exiftit,  by  which 
he  is  the  lefs  able  to  pay  the  king  his  rent  or  debt.  And  upon 
this  the  defendant  may  be  arrefted  as  upon  a capias  from  the 
common  pleas.  , 

Thus  differently  do  the  three  courts  fet  out  at  firft,  in  the 
commencement  of  a fuit,  in  order  to  entitle  the  two  courts  of 
king’s  bench  and  exchequer  to  hold  plea  in  fubjetfls’  caufes, 
which  by  the  original  eonftitution  of  Weftminffer-hall  they 
were  not  empowered  to  do.  Afterwards,  when  the  caufe  is  once 
drawn  into  the  refpeblive  courts,  the  method  of  purfuing  it  is 
pretty  much  the  fame  in  all  of  them. 

If  the  fheriff  had  found  the  defendant  upon  any  of  the  former 
writs,  the  capias  latitat,  ike.  he  was  anciently  obliged  to  take 
him  into  cuffody,  in  order  to  produce  him  in  court  upon  the 
return,  however  fmall  and  minute  the  caufe  of  action  might  be., 
For,  not  having  obeyed  the  original  lummons,  he  had  fhown  ai 
contempt  of  the  court,  and  was  no  longer  to  be  trufted  at  large. 
But  when  the  fummons  fell  into  difufe,  and  the  capias  became- 
in  faft  the  firft  procefs,  it  was  thought  hard  to  imprifon  a man 
for  a contempt  which  was  only  fuppofed : and  therefore,  in 
common  cafes,  by  the  gradual  indulgence  of  the  courts  (att 
length  authoriled  by  ftatute  12  Geo.  I.  c.  29.  which  was  amend- 
ed by  ftatute  5 Geo.  If.  c.  27.  and  made  perpetual  by  ftatute 
21  Geo.  II.  c.  3.)  the  fheriff  or  his  officer  can  now  only  perfon- 
ally ferve  the  defendant  with  the  copy  of  the  writ  or  procefs, 
and  with  notice  in  writing  to  appear  by  his  attorney  in  court, 
to  defend  this  adtion  ; which  in  efteft  reduces  it  to  a mere  fum- 
mons. And  if  the  defendant  thinks  proper  to  appear  upon  this 
notice,  his  appearance  is  recorded,  and  he  puts  in  fureties  forr 
his  future  attendance  and  obedience ; which  fureties  are  called; 
common  bail,  being  the  fame  two  imaginary  perfons  that  were? 
pledges  for  the  plaintiff  ’s  profecution,  John  Doe  arid  Richard 
Roe.  Or,  if  the  defendant  does  not  appear  upon  the  return  of 
the  writ,  or  within  four  (or  in  fome  cafes,eight)  days  after,  ther 
plaintiff  may  enter  an  appearance  for  him,  as  if  he  had  really? 
appeared;  and  may  file  common  bail  in  the  defendant’s  name,, 
and  proceed  thereupon  as  if  the  defendant  had  done  it  himfelf. 

But  if  the  plaintiff  will  make  affidavit,  or  affert  upon  oath, 
that  the  caufe  of  atftion  amounts  to  ten  pounds  or  upwards,  them 
in  order  to  arreft  the  defendant,  and  make  him  put  in  fubtlan- 
tial  fureties  for  his  appearance,  called  fpecial  bail,  it  is  required 
by  ftatute  ig  Car.  II.  flat.  2.  c.  2.  that  the  true  caufe  of  aftion 
ffiould  be  exprelfed  in  the  body  of  the  writ  or  procefs:  elfe  no 
fecurity  can  be  taken  in  a greater. fum  than  L.  40.  This  fta-- 
tute  (without  any  fuch  intention  in  the  makers)  had  like  to 
have  oufted  the  king’s  bench  of  all  its  jurifdidlion  over  civil  in- 
juries without  force  : for,  as  the  bill  of  Middlefex  was  framed 
only  for  actions  of  trefpafs,  a defendant  could  not  be  arrefted 
and  held  to  bail  thereupon  for  breaches  of  civil  contra&s.  But 
to  remedy  this  inconvenience,  the  officers  of  the  king’s  bench 
devifed  a method  of  adding  what  is  called  a claufe  of  ac  etiam 
to  the  ufual  complaint  of  trefpafs;  the  bill  of  Middlefex  com- 
manding the  defendant  to  be  brought  in  to  anfwer  the  plaintiff, 
of  a plea  of  trefpafs,  and  alfo  to  a bill  of  debt:  the  complaint  oft 
trefpafs  giving  cognizance  to  the  court,  and  that  of  debt  au-. 
thorizing  the  arreft.  In  imitation  of  which,  lord  chief  juftice 
North,  a few  years  afterwards,  in  order  to  lave  the  fuitors  of 
his  court  the  trouble  and  expenfe  of  fuing  out  fpecial  origmals,-, 
diredlcd,  that  in  the  common  pleas,  befides  the  ufual  complaint 
of  breaking  the  plaintiff  ’s  clofe,  a claufe  of  ac  etiam  might  be1 
alfo  added  to  the  writ  of  capias,  containing  the  true  caule  of 
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action  ; as,  (l  that  the  faid  Charles  the  defendant  may  anfvver  to 
the  plaintiff' of  a plea  of  trefpafs  in  breaking  his  clofe  : and  alfo, 
ac  etiam  may  anlwer  him,  according  to  the  cultom  of  the  court, 
in  a certain  plea  of  trefpafs  upon  the  cafe,  upon  promifes,  to  the 
value  of  20 1.  &c.” - The  l'um  lwora  to  by  the  plaintiff'  is 
marked  upon  the  back  of  the  writ-;  and  the  Iherift',  or  his  officer 
the  bailiff’,  is  then  obliged  aftually  to  arrdt  or  take  into  cuftody 
the  body  of  the  defendant,  and,  having  fo  done,  to  return  the 
writ  with  a cepi  corpus  indorfed  thereon.  See  Arrest. 

When  the  defendant  is  regularly  arreffed,  he  muff  either  go 
to  prifon,  for  fafe  cuftody;  or  put  in fpecial  bail  to  the  fheriff. 
For,  the  intent  of  the  arreft  being  only  to  compel  an  appear- 
ance in  court  at  the  return  of  the  writ,  that  purpofe  is  equally 
anlwered,  whether  the  Iherift' detains  his  perfon,  or  takes  fuf- 
ficient  fecurity  for  his  appearance,  called  bail  (from  the  French 
word  bailler,  “ to  deliver,”)  becaufe  the  defendant  is  bailed,  or 
delivered,  to  his  fureties,  upon  their  giving  fecurity  for  his  ap- 
pearance; and  is  fuppofed  to  continue  in  their  friendly  curtqdy- 
inftead  of  going  to  gaol.  See  Bail.  The  method  of  putting 
in  bail  to  the  Iherift  is  bv  entering  into  a bond  or  obligation, 
with  one  or  more  fureties,  (not  fi&itious  perfons,  as  in  the 
former  cafe  of  common  bail,  but  real,  fubftantial,  refponfible 
bondfmen),  to  infure  the  defendant’s  appearance  at  the  return 
of  the  writ ; which  obligation  is  called  the  bail-bond.  The 
fheriff,  if  he  pleafes,  may  let  the  defendant  go  without  any  fure- 
ties ; but  that  is  at  his  own  peril : for,  after  once  taking  him, 
the  fheriff  is  bound  to  keep  him  fafely,  fo  as  to  be  forthcoming 
in  court ; otherwife  an  aCIion  lies  againft  him  for  an  efcape. 
But,  ori  the  other  hand,  he  is  obliged,  by  ftatute  23  Hen.  VI. 
c.  10.  to  take  (if  it  be  tendered)  a l'ufficient  bail-bond;  and, 
by  ftatute  12  Geo.  I.  c.  29.  the  fheriff'  {hall  take  bail  for  no 
other  fum  than  fuch  as  is  fworn  to  by  the  plaintiff-,  and  indorled 
on  the  back  of  the  writ. 

Upon  the  return  of  the  writ,  or  within  four  days  aftef,  the 
defendant  muft  appear  according  to  the  exigency  of  the  writ. 
This  appearance  is  effe&ed  by  putting  in  and  juftifying  bail  to 
the  action ; which  is  commonly  called  putting  in  bail  above.  If 
this  be  not  done,  and  the  bail  that  were  taken  by  the  fheriff  be- 
low are  refponfible  perfons,  tl^e  plaintiff  may  take  an  affign- 
ment  from  the  fheriff  of  the  bail-bond  (under  the  ftatute  4 & 5 
Ann.  c.  16.)  and  bring  an  aCIion  thereupon  againft  the  lheriff’s 
bail.  But  if  the  bail  fo  accepted  by  the  Iherift  be  infolvent  per-’' 
Tons,  the  plaintiff’  may  proceed  againft  the  fheriff'  himfclf,  by 
calling  upon  him,  firft  to  return  the  writ  (if  not  already  done), 
and  afterwards  to  bring  in  the  body  of  the  defendant.  And  if 
the  fheriff'  does  not  then  caufe  fufficient  bail  to  be  put  in  above, 
he  will  himfelf  be  refponfible  to  the  plaintiff'. 

The  bail  above,  or  bail  to  the  adtion,  muft  be  put  in  either  in 
open  court,  or  before  one  of  the  judges  thereof;  or  elfe,  in  the 
country,  before  a commiffioner  appointed  for  that  purpofe  by 
virtue  of  the  ftatute  4 W.  & M.  c.  4.  which  muft  be  tranfmitted 
to  the  court.  Thefe  bail,  who  muft  at  lead  be  two  in  number, 
muft  enter  into  a recognizance  in  co^irt,  or  before  the  judge  or 
commiffioner,  whereby  they  do  jointly  and  l’evera(ly  undertake, 
that  if  the  defendant  be  condemned  in  the  aCIion,  he  (hall  pay 
the  cofts  and  condemnation,  or  render  himlelf  a prifoner,  or  that 
they  will  pay  it  for  him  : which  recognizance  is  tranfmitted  to 
the  court  in  a Hip  of  parchment,  intitled  a bail-piece.  And,  if 
required,  the  bail  m\\i\  jujlifiy  themfelves  in  court,  or  before  the 
commiffioner  in  the  country,  by  lwearing  themfelves  huufe- 
keepers,  and  each  of  them  to  be  worth  double  the  fum  for  which 
they  are  bail,  after  payment  of  all  their  debts.  This  anfwers  in 
fome  meafure  to  the  Jlipulatio  or fiatifidatio  of  the  Roman  laws, 
which  is  mutually  given  by  each  litigant  party  to  the  other  : 
by  the  plaintiff  that  he  will  profecute  his  fuit,  and  pay  the  cofts 
if  he  lofes  his  caufe;  in  like  manner  as  our  law  ftill  requires 
nominal  pledges  of  profecution  from  the  plaintiff  : by  the  de- 
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fendant,  that  he  ffiall  continue  in  court,  and  abide  the  fentence 
of  the  judge,  much  like  our  fpecial  bail;  but  with  this  difference, 
that  the  fidejujfores  were  there  abfolutely  bound  judicatum  fol - 
vere,  to  fee  the  cofts  and  condemnation  paid  at  all  events  : 
whereas  our  fpecial  bail  may  be  dilcharged,  by  furrendering  the 
defendant  into  cuftody  within  the  time  allowed  bylaw;  for 
which  purpofe  they  are  at  all  times  intitled  to  a warrant  to  ap- 
prehend him. 

Special  bail  is  required  (as  of  courfe)  only  upon  aCtions  of 
debt,  or  aftions  on  the  cafe  in  trover,  or  for  money  due,  where 
the  plaintiff'  can  fwear  that  the  caufe  of  aclion  amounts  to  ten 
pounds : but  in  actions  where  the  damages  are  precarious,  being 
to  be  aft'eft'ed  ad  libitum  by  a jury,  as  in  actions  for  words,  eject- 
ment or  trefpafs,  it  is  very  feldom  poffible  for  a plaintiff  to  l'wear 
to  the  amount  of  his  caufe  of  aclion  ; and  therefore  no  fpecial 
bail  is  taken  thereon,  unlefs  by  a judge's  order,  or  the  particu- 
lar dire&ions  of  the  court,  in  fome  peculiar  fpecies  of  injuries, 
as  in  cafes  of  mayhem  or  atrocious  battery;  or  upon  fuch  fpe- 
cial circumftances  as  make  it  abfolutely  neceftary  that  the  de- 
fendant fliould  be  kept  within  the  reach  of  juftice.  Alfo  in 
aclions  againft  heirs,  executors,  and  adininiftrators,  for  debts  of 
the  decealed,  fpecial  bail  is  not  demandable;  for  the  aCtion  is 
not  fo  properly  againft  them  in  perfon,  as  againft  the  efRCls  of 
the  deceafed  in  their  pofteffion.  But  fpecial  bail  is  required  even 
of  them,  in  actions  for  a devafiavit,  or  wafting  the  goods  of  the 
deceafed  ; that  wrong  being  of  their  own  committing.  ' 

Thus  much  for  procefs  ; which  is  only  meant  to  bring  the 
defendant  into  court,  in  order  to  conteft  the  fuit,  and  abide  the 
determination  of  the  law.  When  he  appears  either  in  perfon  as 
a prifoner,  or  out  upon  bail,  then  follow  the  pleadings  between 
the  parties.  See  Pleadings. 

Process  upon  an  Indidhnent.  See  Prosecution.  The  pro- 
per procefs  on  an  indictment  for  any  petty  mifdemefnor,  or  on 
a penal  ftatute,  is  a writ  of  venire  facias , which  is  in  the  nature 
of  a fummons  to  caufe  the  party  to  appear.  And  if  by  the  re- 
turn to  fuch  venire  it  appears  that  the  party  hath  lands  in  the 
county  whereby  he  may  be  diftrained,  then  a dijlrefs  infinite  fttall 
be  ifiued  from  time  to  time  till  he  appears.  But  if  the  fheriff 
returns,  that  he  hath  no  lands  in  his  bailiwick,  then  (upon  his 
non-appearance)  a writ  of  capias  ffiall  iffue,  which  commands 
the  fheriff  to  take  his  body,  and  have  him  at  the  next  affifes; 
and  if  he  cannot  be  taken  upon  the  firft  capias,  a fecond  and  a 
third  ffiall  iffue,  called  an  alias,  and  a pluries  capias.  But,  on 
indiftments  for  treafon  or  felony,  a capias  is  the  firft  procefs: 
and,  for  treafon  or  homicide,  only  one  ffiall  be  allowed  to  iffue, 
or  two  in  the  cafe  of  other  felonies,  by  ftatute  2 5 Ed  w.  1 1 1.  c.  14. 
though  the  ufage  is  to  iffue  only  one  in  any  felony ; the  provi- 
fions  of  this  ftatute  being  in  mod  cafes  found  impracticable. 
And  fo,  in  the  cafe  of  mildemefnors,  it  is  now  the  ufual  praCtice 
for  any  judge  of  the  court  of  king’s  bench,  upon  certificate  of  an 
indiCtment  found,  to  award  a writ  o i capias  immediately,  in  or- 
der to  bring  in  the  defendant.  But  if  he  abfeonds,  and  it  is 
thought  proper  to  purfue  him  to  an  outlawry,  then  a greater 
exaCtnefs  is  neceftary.  For,  in  fuch  cafe,  after  the  feveral  writs 
have  itl’ued  in  a regular  number,  according  to  the  nature  of  the 
refpeCtive  crimes,  without  any  efteCt,  the  offender  Hi  all  he  put 
in  the  exigent  in  order  to  his  outlawry  : that  is,  he  ffiall  be  ex- 
aCIed,  proclaimed,  or  required,  to  furrender,  at  five  county- 
courts  ; and  if  he  be  returned  pinto  exaftus,  and  does  not  ap- 
pear at  the  fifth  exaCIion  or  requilition,  then  he  is  adjudged  to 
be  outlawed,  or  put  out  of  the  proteCIion  of  the  law ; io  that 
he  is  incapable  of  taking  the  benefit  of  it  in  any  relpeCl,  either 
by  bringing  aCIions  or  otherwife. 

The  punifiiment  for  outlawries  upon  indi&ments  for  mifde- 
mefnors  is  the  fame  as  for  outlawries  upon  civil  aCIions  ; viz. 
foifeit  ureof  goods  and  chattels.  But  an  outlawry  in  treafon 
or  felony  amounts  to  a conviction  and  attainder  of  the  offence 
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charged  in  the  indiftment,  as  much  as  if  the  offender  had  been 
found  guilty  by  his  country.  His  life  is,  however,  ftill  under 
the  proteftion  of  the  law,  as  hath  elfewhere  been  obferved  ; 
(fee  Homicide):  that  though  anciently  an  outlawed  felon 
■was  faid  to  have  caput  Ivpinum,  and  might  be  knocked  on  the 
hc-ad  like  a wolf,  by  any  one  that  fhould  meet  him  ; becaufe, 
having  renounced  all  law,  he  was  to  be  dealt  with  as  in  a Hate 
of  nature,  when  every  one  that  fhould  find  him  might  flay 
him  : yet  now,  to  avoid  fuch  inhumanity,  it  is  holden  that  no 
man  is  entitled  to  kill  him  wantonly  or  wilfully  ; but  in  fo  do- 
ing is  guilty  of  murder,  unlefs  it  happens  in  the  endeavour  to 
apprehend  him.  For  any  perfon  may  arreft  an  outlaw  on  a 
criminal  profecution,  either  of  his  own  head,  or  by  writ  or 
warrant  of  capias  utlagatum , in  order  to  bring  him  to  execution. 
But  fuch  outlawry  may  be  frequently  reverfed  by  writ  of 
error,  the  proceedings  therein  being  (as  it  is  fit  they  fhould 
be)  exceedingly  nice  and  circumftantial ; and  if  any  fingle 
minute  point  be  omitted  or  mifeondufted,  the  whole  outlawry 
is  illegal,  and  may  be  reverfed  : upon  which  reverfal  the  party 
accufed  is  admitted  to  plead  to,  and  defend  himfelf  again!!  the 
indiftment. 

Thus  much  for  procefs  to  bring  in  the  offender  after  indift- 
rnent  found  ; during  which  ftage  of  the  profecution  it  is  that 
writs  of  certiorari  facias  are  ufually  had,  though  they  may  be 
had  at  any  time  before  trial,  to  certify  and  remove  the  indift- 
ment,  with  all  the  proceedings  thereon,  from  any  inferior  court 
of  criminal  jurifdiftion  into  the  court  of  king’s  bench;  which 
is  the  fovereign  ordinary  court  of  juftice  in  caufes  criminal. 
And  this  is  frequently  done  for  one  of  thefe  four  purpofes ; 
either,  r.  To  confider  and  determine  the  validity  of  appeals  or 
indiftments  and  the  proceedings  thereon  ; and  to  quafh  or  con- 
firm them  as  there  is  caufe  5 or,  2.  Where  it  is  furmifed  that 
a partial  or  infufficient  trial  will  probably  be  had  in  the  court 
below,  the  indiftment  is  removed,  in  order  to  have  the  prifoner 
or  defendant  tried  at  the  bar  of  the  court  of  king’s  bench,  or 
before  the  juftices  of  nifi  prius  : or,  3.  It  is  fo  removed,  in 
order  to  plead  the  king’s  pardon  there  : or,  4.  To  iflue  pro- 
cefs of  outlawry  againft  the  offender,  in  thofe  counties  or  places 
where  the  procefs  of  the  inferior  judges  will  not  reach  him. 
Such  writ  of  certiorari,  when  iflued  or  delivered  to  the  inferior 
court  for  removing  any  record  or  other'  proceeding,  as  well 
upon  indiftment  as  otherwife,  fuperfedes  the  jurifdiftion  of 
fuch  inferior  court,  and  makes  all  fubfequtnt  proceedings 
therein  entirely  erroneous  and  illegal  ; unlefs  the  court  of 
king’s  bench  remands  the  record  to  the  court  below,  to  be 
there  tried  and  determined.  A certiorari  may  be  granted  at 
the  inftance  of  either  the  profecutor  or  the  defendant : the 
former  as  a matter  of  right,  the  latter  a3  a matter  of  difere- 
tion  ; and  therefore  it  is  feldom  granted  to  remove  indictments 
from  the  juftices  of  gaol-delivery,  or  after  iflue  joined,  or  con- 
fefiion.of  the  faft  in  any  of  the  courts  below. 

At  this  ftage  of  profecution  alfo  it  is,  that  indictments  found 
by  the  grand  jury  againft  a peer,  mult,  in  confequence  of  a 
writ  of  certiorari,  be  certified  and  tranfmitted  into  the  court  of 
parliament,  or  into  that  of  the  lord  high  ftevvard  of  Great 
Britain  ; and  that,  in  places  of  exclufive  jurifdiCtion,  as  the 
two  univerfities,  indictments  muft  be  delivered  (upon  challenge 
and  claim  of  cognizance)  to  the  courts  therein  eftablifhed  by 
charter,  and  confirmed  by  aCt  of  parliament,  to  be  there  re- 
fpeCtively  tried  and  determined.  See  Plea. 

Process,  in  chemiftry,  the  whole  courfe  of  an  experiment 
or  feries  of  operations,  tending  to  produce  fomething  new. 

Process,  in  anatomy,  denotes  any  protuberance  or  eminence 
in  a bone.  ' 

PROCESSION,  a ceremony  in  the  Romifh  church,  con- 
fiding of  a formal  march  of  the  clergy  and  people,  putting  up 
prayers,  &c.  And  in  this  manner  vifiting  fome  church,  &c. 


They  have  alfo  proceffions  of  the  hoft  or  facrament,  fee.  See 
Host. 

PROCHE1N  amy,  in  law,  the  perfon  next  a-kin  to  a child 
in  non-age,  and  who,  in  that  refpeft,  is  allowed  to  aft  for  himr 
and  be  his  guardian,  See.  if  he  bold  land  in  foccage.  To  fue, 
an  infant  is  not  allowed  to  make  an  attorney  ; but  the  court 
will  admit  his  next  friend  as  plaintiff,  or  his  guardian  as  de- 
fendant. 

PROCK.IA,  in  botany  : A genus  of  the  monogynia  order, 
belonging  to  the  polyandiia  clafs  of  plants;  and  in  the  natural 
method  ranking  with  thofe  of  which  the  order  is  doubtful.  The 
calyx  is  triphyllous,  befides  two  leaflets  at  the  bafe.  There  is 
no  corolla  ; the  berry  is  quinqueangular,  and  polyfpermous. 

PROCLAMATION,  a public  notice  given  of  any  thing  of 
which  the  king  thinks  proper  to  advertife  his  fubjefts. 

Proclamations  are  a branch  of  the  king’s  prerogative  (fee 
Prerogative)  ; and  have  then  a binding  force,  when  (as  Sir 
Edward  Coke  obferves)  they  are  grounded  upon  and  enforce 
the  laws  of  the  realm.  For,  though  the  making  of  laws  is  en- 
tirely the  work  of  a diftinft  part,  the  legiflative  branch  of  the- 
fovereign  power,  yet  the  manner,  time,  and  circumftances  of 
putting  thofe  laws  in  execution,  muft  frequently  be  left  to  the 
diferetion  of  the  executive  magiftrate.  And  therefore  his  con- 
ftitutions  or  edifts,  concerning  thofe  points  which  we  call  pro- 
clamations, are  binding  upon  the  fubjeft,  where  they  do  not 
either  contradift  the  old  laws,  or  tend  to-eflablifh  new  ones; 
but  only  enforce  the  execution  of  fuch  laws  as  are  already  in 
being,  in  fuch  manner  as  the  king  fliall  judge  necefiary.  Thus 
the  eftablifhed  law  is,  that  the  king  may  prohibit  any  of  his 
fubjefts  from  leaving  the  realm  : a proclamation  therefore  for- 
bidding this  in  general  for  three  weeks,  by  laying  an  embargo 
upon  all  fhipping  in  time  of  war,  will  be  equally  binding  as  an 
aft  of  parliament,  becaufe  founded  upon  a prior  law.  But  a 
proclamation  to  lay  an  embargo  in  time  of  peace  upon  all  vef- 
fels  laden  with  wheat,  (though  in  the  time  of  a public  fear- 
city),  being  contrary  to  law,  and  particularly  to  ftatute 
22  Car.  II.  c.  13.  the  advifers  of  fuch  a proclamation,  and  all 
perfons  afting  under  it,  found  it  necefiary  to  be  indemnified  by 
a fpecial  aft  of  parliament,  7 Geo.  III.  c.  7.  A proclamation 
for  difarming  Papifts  is  alfo  binding,  being  only  in  execution 
of  what  the  legiflature  has  firft  ordained  : but  a proclamation 
for  allowing  arms  to  papifts,  or  for  difarming  any  proteftant 
fubjefts  will  not  bind;  becaufe  the  firft  would  be  to  aflume 
a difpenfing  power,  the  latter  a legiflative  one  ; to  the  vefting 
of  either  of  which  in  any  fingle  perfon  the  laws  of  England  are 
abfolutely  ftrangers.  Indeed,  by  the  ftatute  3 1 Hen.  VIII.  c.  8. 
it  was  enafted,  that  the  king’s  proclamations  fhould  have  the 
force  of  afts  of  parliament : a ftatute  which  was  calculated  to 
introduce  the  moft  defpotic  tyranny  ; and  which  muft  have 
proved  fatal  to  the  liberties  of  this  kingdom  had  it  not  been 
luckily  repealed  in  the  minority  of  his  fucceflor,  about  five 
years  after.  By  a late  aft  of  parliament  the  king  is  empowered 
to  raife  regiments  of  Roman  Catholics,  to  ferve  in  the  prefect 
war. 

PROCLUS,  furnamed  Diadocus,  a Greek  philofophep 
and  mathematician,  was  born  in  Lycia,  and  lived  about  the 
year  500.  He  was  the  difciple  of  Syrianus,  and  had  a great 
fhare  in  the  friendfhip  of  the  emperor  Anaftafius.  It  is  faid, 
that  when  Vitalian  laid  fiege  to  Conftantinople,  Proclus  burnt 
his  fhips  with  large  brazen  fpeculums.  This  philofopher  was 
a pagan,  and  wrote  againft  the  Cliriftian  religion.  Theie  are 
ftill  extant  his  Commentaries  on  fome  of  Plato’s  books,  and 
other  of  his  works  written  in  Greek. 

PROCONSUL,  a Roman  magiftrate,  lent  to  govern  a pro- 
vince with  confular  authority.  The  proconfuls  were  appointed 
out  of  the  body  of  the  fenate ; and  ufually  as  the  year  of  any 
one’s  confulate  expired,  he  was  feat  proconful  into  fome  pro- 
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virice.  The  proconfuls  decided  cafes  of  equity  and  juflice, 
cither  privately  in  their  pretorium  or  palace,  where  they  re- 
ceived petitions,  heard  complaints,  granted  writs  under  their 
feal,  and  the  like;  or  elfe  publicly,  in  the  common  hall,  with 
the  ufual  formalities  obferved  in  the  court  of  judicature  at 
Rome.  They  had  belides,  by  virtue  of  their  edifts,  the  power 
of  ordering  all  things  relating  to  the  tribunes,  taxes,  contribu- 
tions, and  provifions  of  corn  and  money,  &c.  Their  office  lalted 
onlyayear.  See  Consul. 

PROCOPIUS,  a famous  Greek  hiftorian,  born  in  Caefarea, 
acquired  great  reputation  bv  his  works  in  the  reign  of  Jufti- 
nian,  and  was  fecretary  to  Belifarius  during  all  the  wars  carried . 
on  by  that  general  in  Perfia,  Africa,  and  Italy.  He  at  length 
became  fenator,  obtained  the  title  of  illuftrious t and  was  made 
pretor  of  Conftantinople. 

PROCREATION,  the  begetting  and  bringing  forth  young. 
See  Generation  and  Semen. 

FROCTOR,  a perfon  commiflioned  to  manage  another  per- 
fon’s  caufe  in  any  court  of  the  civil  or  ecclefiaflical  law. 

Proctor,  in  the  Engtilh  univerfities.  See  University. 

PROCURATION,  an  aft  or  inltrument  by  which  a per- 
fon is  empowered  to  treat,  tranfaft,  receive,  See.  in  another  per- 
forms name. 

PROCURATOR.  See  Proctor. 

PRODIGALITY",  means  extravagance,  profufion,  wafte, 
or  excelfive  liberality,  and  is  the  oppofite  extreme  to  the  vice 
of  parfimony.  By  the  Roman  law,  if  a man  by  notorious  pro- 
digality  was  in  danger  of  lofing  bis  eftate,  he  was  looked  upon 
as  non  compos , and  committed  to  the  care  of  curators,  or  tutors, 
by  the  prtetor.  And  by  the  laws  of  Solon,  fuch  prodigals 
were  branded  with  perpetual  infamy. 

PRODUCT,  in  arithmetic  and  geometry,  the  faftum  of  two 
or  more  numbers,  or  lines,  &c.  into  one  another:  thus  5x4 
= 20  the  prodqft  required. 

PROEDRI,  among  the  Athenians,  were  magiflrates,  who 
had  the  firfl  feats  at  the  public  afiemblies,  and  whofe  office  it 
was  to  propofe  at  each  affembly  the  things  to  be  deliberated 
upon  and  determined.  Their  office  always  ended  with  the 
meeting.  Their  number  was  nine  fo  long  as  the  tribes  were 
ten  in  number. 

PROFANATION,  the  afting  difrefpeftfully  to  facred 
things. 

PROFANE,  a term  ufed  in  oppofit'ton  to  holy  ; and  in  ge- 
neral is  applied  to  all  perfons  w'ho  have  not  the  facred  cha- 
rafter,  and'  to  things  which  do  not  belong  to  the  fervice  of 
religion. 

PROFESSION  means  a calling,  vocation,  or  known  em- 
ployment. In  Knox’s  Effays,  vol.  i It,  page  234,  we  find  an 
excellent  paper  on  the  choice  of  a profeffion,  which  that  ele- 


gant writer  concludes  thus : “All  the  occupations  of  life  (fay» 
he)  are  found  to  have  their  advantages  and  difadvantages 
admirably  adapted  to  preferve  the  juft  equilibrium  of  hap- 
pinefs.  This  we  may  confidently  affert,  that,  whatever  are 
the  inconveniences  of  any  of  them,  they  are  all  preferable  to 
a life  of  inaftion  ; to  that  wretched  lift lefsnefs, . which  is  con- 
ftrained  to  purfue  pleafure  as  a bufinefs,  and  by  rendering  k the 
objeft  of  fevereand  unvaried  attention,  deflroys  its  very  effence.’I 
Among  the  Romanifts  profeffion  denotes  the  entering  into 
a religious  order,  whereby  a perfon  offers  himfelf  to  God 
by  a vow  of  inviolably  obferving  obedience,  chaftity,  and  po- 
verty. 

PROFESSOR,  in  the  univerfities,  a perfon  who  teaches  or 
reads  public  lectures  in  fome  art  or  fcience  from  a chair  for 
the  purpofe. 

PROFILE,  in  architefture,  the  draught  of  a building,  for- 
tification, &c.  wherein  are  exprefied  the  feveral  heights,  widths, 
and  thickneffes,  fuch  as  they  would  appear  were  the  building . 
cut  down  perpendicularly  from  the  roof  to  the  foundation. - 
Whence  the  profile  is  alfo  called  the  feBion , fometimes  ortho~- 
graphical  feBion,  and  by  Vitruvius  alfo  feiagraphy . 

Profile , in  this  fenfe,  amounts  to  the  fame  with  elevation  ■£  , 
and  Hands  oppofed  to  a plan  or  ichnography. 

Profile  is  alfo  ufed  for  the  contour  or  out-line  of  a figure, 
building,  member  of  architefture,  or  the  like  ; as  a bafe,  a cor- 
nice, &c.  Hence  prof  ling  is  fometimes  ufed  for  defigniirg,  or 
deferibing  the  member  with  rule,  compafs,  & c. 

Profile,  in  fculpture  and  painting. — Ahead,  a portrait;,. 
&c.  are  faid  to  be  in  profile , when  they  are  reprefented  fide- 
wife,  or  in  a fide-view;  as,  when  in  a portrait  there  is  but 
one  fide  of  the  face,  one  eye,  one  cheek,  &c.  fhown,  and  no- 
thing of  the  other. — On  almoft  all  medals,  the  faces  are  repre- 
fented in  profile. 

PROFLUVIUiVt,  in  medicine  denotes  a flux  or  liquid  eva- 
cuation of  any  thing. 

PROGNOSTIC,  among  phyficians,  fignifie3  a judgment 
concerning  the  event  of  a difeafe,  as  whether  it  fhall  end  in  life- 
or  death,  be  fhort  or  long,  mild  or  malignant,  &c. 

PROGRAMMA,  anciently  fignified  a letter  fealed  with  the 
king’s  feal.  Programma  is  alfo  an  univerfity  term  for  a billet 
or  advertifement,  polled  up  or  given  into  the  hand,  by  way  of 
invitation  to  an  oration,  & c.  containing  the  argument,  or  fo 
much  as  is  neceflary  for  underflanding  thereof. 

PROGRESSION,  in  general,  denotes  a regular  advancing,  . 
or  going  forward,  in  the  fame  courfe  and  manner.- 

Progression,  in  mathematics,  is  either  arithmetical  or  geo- 
metrical. Continued  arithmetic  proportion  is,  where  the  terms  • 
do  increafe  and  deertafe  by  equal  differences,  and  is  called 
arithmetic  progrejfiion . 
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Geometric  Progrejfion , or  Continued  Geometric  Proportion , is  when  the  terms  do  increafe  or  decreafe  by  equal  ratios : thus^ 
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2,  4,  8,  1 6,  32,  64,  increafingl  r .-if  multiplication  1 , 

64,32.16,  8,  4,  2,  deerearm|lfromacoD,I0Ual  IdiviCun  j ^ »" 

See  the  articles  Fluxions,  Geometry,  and  Serif.?, 
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THIS  in  the  name  for  that  part  of  mechanical  philofophy 
which  treats  of  the  motion  of  bodies  any  how  proje&ed 
from  the  furface  of  this  earth,  and  influenced  by  the  action  of 
terreltrial  gravity. 

It  is  demonftrated  in  the  phyfical  part  of  aflronomy  that 
a body  fo  projected  mutt  deferibe  a conic  feflion,  having  the 
centre  of  the  earth  in  one  focus ; and  that  it  will  deferibe  round 
that  focus  areas  proportional  to  the  times.  And  it  follows 
from  the  principles  of  that  feience,  that  it  the  velocity  of  pro- 
jection exceeds  36700  feet  in  a fecond,  the  body  (if  not  refilled 
by-  the  air)  would  deferibe  a hyperbola  ; if  it  be  juft.  3670c, 
it  would  deferibe  aparobola;  and  if  it  be  lefs  than  this,  it 
would  deferibe  an  ellipfis.  If  projected  directly  upwards, 
in  the  firft  cafe,  it  would  never  return,  but  proceed  for 
ever;  its  velocity  continually  dimirrifhiqg,  but  never  becoming 
lefs  than  an  aflignable  portion  of  the  exccfs  of  the  initial  velo- 
city above  36700  feet  in  a fecond  ; in  the  fecond  cafe,  it  would 
never  return,  its  velocity  would  diminifh  without  end,  but  never 
be  extinguifhed.  In  the  third  cate,  it  would  proceed  till  its 
velocity  was  reduced  to  an  aflignable  portion  of  the  difference 
between  36700  and  its  initial  velocity;  and  would  then  return, 
regaining  its  velocity  by  the  fame  degrees,  and  in  the  fame 
places,  as  it  loft  it.  Thefe  are  ncceffary  confequences  of  a 
gravity  diredled  to  the  centre  of  the  earth,  and  inverfely  pro- 
portional to  the  fquare  of  the  diftance.  But  in  thegreateil  pro- 
jections that  we  are  able  to  make,  the  gravitations  arefo  nearly 
equal,  and  in  directions  fo  nearly  parallel,  that  it  would  be  ri- 
diculous affeCtation  to  pay  any  regard  to  the  deviations  from 
equality  and  parallelifm.  A bullet  rifing  a mile  above  the  fur- 
face  of  the  earth,  lofes  only  one  two-thoufandth  of  its  weight, 
and  a horizontal  range  of  four  miles  makes  only  4 of  devia- 
tion from  parallelifm. 

Let  us  therefore  affume  gravitation  as  equal  and  parallel. 
The  errors  arifing  from  this  afTumption  are  quite  infenfible  in 
all  the  ufes  which  can  be  made  of  this  theory. 

The  theory  itfelf  will  ever  be  regarded  with  fome  veneration 
and  affeClion  by  the  learned.  It  was  the  firft  fruits  of  mathe- 
matical philofophy.  Galileo  was  the  firft  who  applied  mathe- 
matical knowledge  to  the  motions  cf  free  bodies,  and  this  was 
the  fubrjeCt  on  which  he  exercifed  his  fine  genius- 

Gravity  mull  be  confidered  by  us  as  a conftant  or  uniform 
accelerating  or  retarding  force,  according  as  it  produces  the 
defeent,  or  retards  the  afeent,  of  a body.  A conftant  or  in- 
variable accelerating  force  is  one  which  produces  an  uniform 
acceleration  ; that  is,  which  in  equal  times  produces  equahin- 
crements  of  velocity,  and  therefore  produces  increments  of  ve- 
locity proportional  to  the  times  in  which  they  are  produced. 
Forces  are  of  themfelvcs  imperceptible,  and  are  feen  only  in 
their  effedls ; and  they  have  no  meafurebut  the  effedl,  or  what 
mrafurcs  the  effc&  ; and  every  thing  which  we  can  difeover  with 
regard  to  thofe  meafurcs,  we  muft  affirm  with  regard  to  the 
things  of  which  we  affume  them  as  the  meafurcs.  Therefore, 
The  motion  of  a falling  body,  or  of  a body  projected  di- 
rectly downwards,  is  uniformly  accelerated  ; and  that  of  a body 
projefted  direCtly  upwards  is  uniformly  retarded:  that  is,  the 
acquired  velocities  are  a6  the  times  in  which  they  are  acquired 
by  falling,  and  the  extinguifhed  velocities  are  as  the  times  in 
which  they  are  extioguifhed. 

Cor.  l.  If  bodies  fimply  fall,  not  being  projected  downwards 
by  any  external  force,  the  times  of  the  falls  are  proportional 
to  the  final  velocities;  and  the  times  of  afeents,  which  tenni- 
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nate  by  the  aCtion  ofgravity  alone,  are  proportional  to  the  ini- 
tial velocities. 

2.  The  fpaces  defevibed  by  a heavy  body  falling  from  reft 
are  as  the  fquares  of  the  acquired  velocities ; and  the  differ- 
ences of  thefe  fpaces  are  as  the  differences  of  the  fquares  of  the 
acquired  velocities : and,  on  the  other  hand,  the  h rights  to 
which  bodies  projeCled  upwards  will  rife,  before  their  motions 
be  extinguifhed,  are  as  the  fquares  of  the  initial  velocities. 

3.  The  fpaces  deferibed  by  falling  bodies  are  propot tional 
to  the  fquares  of  the  times  from  the  beginning  of  the  fall ; and 
the  fpaces  deferibed  by  bodies  projeCled  dire&ly  upwards  are 
as  the  fquare s of  the  times  of  the  afeents. 

4.  T he  fpace  deferibed  by  a body  falling  from  reft  is  one 
half  of  the  fpace  vhich  the  body  would  have  uniformly  de- 
fcribtd  in  the  fame  time,  with  the  velocity  acquired  by  the  fall. 
— And  the  height  to  which  a body  will  rife,  in  oppofition  to 
the  aftion  of  gravity,  is  one  half  of  the  fpace  which  it  would 
uniformly  deferibe  in  the  fame  time  with  the  initial  velocity. 

In  like  manner  the  difference  of  the  fpaces  which  a falling 
or  rifing  body  deferibes  in  any  equal  fucceffive  parts  of'its  fall 
or  rife,  is  one  half  of  the  fpace  which  it  would  uniformly  de- 
feribe in  the  fame  time  with  the  difference  of  the  initial  and 
final  velocities. 

This  propofition  will  be  more  conveniently  expreffed  for  our 
purpofe  thus: 

A body  moving  uniformly  during  the  time  of  any  fall  with 
the  velocity  acquired  thereby,  will  in  that  time  deferibe  a fpace 
double  of  that  fall ; and  a body  projeCled  direClly  upwards  will 
rife  to  a height  which  is  one  half  of  the  fpace  which  it  would, 
uniformly  continued!,  deferibe  in  the  time  of  its  afeent  with  the 
initial  velocity  of  projeclion. 

Thefe  theorems  have  been  already  demonftrated  in  a popular 
way,  in  the  articles  Mechanics,  Gunnery,  &c.  But  we 
would  recommend  to  our  readers  the  39th  prop,  of  the  f\rft 
book  of  Newton’s  Prlncipia , as  giving  the  moil  general  invefti- 
gation  of  this  fubjeCl ; equally  eafy  with  thefe  more  loofe  me* 
thods  of  demonftration,  and  infinitely  fuperior  to  them,  by  be- 
ing equally  applicable  to  every  variation  of  the  accelerating 
force.  See  an  excellent  application  of  this  propofition  by 
Mr,  Robins,  for  defining  the  motion  of  a ball  difebarged  from 
a cannon,  in  the  article  Gunnery.  See  another  in  Optics, 
for  defining  the  motion  of  light  in  refraClion,  &c. 

5.  It  is  a matter  of  obfervation  and  experience,  that  a heavy 

body  falls  16  feet  and  an  inch  Englifh  meafure  in  a fecond  of 
time  ; and  therefore  acquires  the  velocity  of  32  feet  2 inches 
per  fecond.  This  cannot  be  afeertained  diredlly  with  the  pre- 
cifion  that  is  neceffary.  A fecond  is  too  fmall  a portion  of  time 
to  be  exactly  meafured  and  compared  with  the  fpace  deferibed; 
but  it  is  done  with  the  greatelt  accuracy  by  comparing  the 
motion  of  a falling  body  with  that  of  a pendulum.  "Hie  time 
of  a vibration  is  to  the  time  of  falling  through  half  the  length 
of  the  pendulum,  as  the  circumference  of  a circle  is  to  its  dia- 
meter. The  length  of  a pendulum  can  be  afeertained  wjith 
great  precifion  ; and  it  can  be  lengthened  or  ffiortened  tiil  it 
makes  juft  86,400  vibrations  in  a day  : and  this  is  the  way  in 
which  the  fpace  fallen  through  in  a fecond  has  been  accurately 
afeertained.  > > 

As  all  other  forces  are  afeertained  by  the  accelerations  which 
they  produce,  they  are  conveniently  meafured  by  comparing 
their  accelerations  with  the  acceleration  of  gravity.  . This, 
therefore,  has  been  affumtdby  all  the  later  and  bell  writers  on 
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mechanical  philofophy,  as  the  unit  by  which  every  other  force 
is  meafured.  It  gives  us  a pcrfedtly  diftindt  notion  of  the 
foice  which  retains  the  moon  in  its  orbit,  when  we  fay  it  is 
the  3600th  part  of  the  weight  of  the  moon  at  the  furface  of  the 
■earth.  We  mean  by  this,  that  if  a bullet  were  here  weighed 
by  a fpring  ftedyard,  and  pulled  it  out  to  the  mark  3600 ; 
if'  it  were  then  taken  to  the  diftance  of  the  moon,  it  would 
pull  it  out  only  to  the  mark  x.  And  we  make  this  aflertion  on 
the  authority  of  our  having  observed  that  a body  at  the  dif- 
tance  of  the  moon  falls  from  that  diftance  y-g'5?r  part  of  16  feet 
in  a fecond.  We  do  not,  therefore,  compare  the  farces,  which 
are  imperceptible  things  ; we  compare  the  accelerations,  which 
$re  their  indications,  effedts,  and  meafures. 

This  has  made  philofophers  fo  anxious  to  determine  with 
precision  the  fall  of  heavy  bodies,  in  order  to  have  an  exadf 
value  of  the  accelerating  power  of  terretlrial  gravity.  Now  we 
mult ’here  obterve,  that  this  meafure  maybe  taken  in  two  ways  : 
we  may  take  the  fpace  through  which  the  heavy  body  falls  in  a 
fecond  ; or  we  may  take  the  velocity  it  acquires  in  confequence 
of  gravity  having  adled  on  it  during  a fecond.  The  laid  is  the 
proper  meafure  ; for  the  lad  is  the  immediate  efledl  on  the  body. 
The  adtion  of  gravity  has  changed  the  date  of  the  body — in 
what  way  ? by  giving  it  a determination  to  nlotion  downward  ; 
this  both  points  out  the  kind  and  the  degree  or  intenfity  of  the 
force  of  gravity.  The  fpace  deferibed  in  a fecond  by  falling, 
is  not  an  invariable  meafure ; for,  in  the  fucceflivc  feconds,  the 
body  falls  through  16,  48,  80,  1x2,  See.  feet,  but  the  changes 
of  the  bodies’  date  in  each  lecond  is  the  fame.  At  the  beginning 
it  had  no  determination  to  move  with  any  appreciable  velocity  ; 
at  the  end  of  the  fird  fecond  it  had  a determination  by  which  it 
would  have  gone  on  for  ever  (had  no  fubfequent  force  adted  on 
it)  at  the  rate  of  32  feet  per  fecond.  At  the  end  of  the  fecond 
fecond,  it  had  a determination  by  which  it  would  have  moved 
for  ever,  at  the  rate  of  64  feet  fer  fecond.  At  the  end  of  the 
third  fecond,  it  had  a determination  by  which  it  would  have 
moved  for  ever,  at  the  rate  of  96  feet  per  fecond,  &c.  &c.  The 
difference  of  thele  determinations  is  a determination  to  the  rate  of 
32  feet  per  fecond.  This  is  therefore  conflant,  and  the  indica- 
tion and  proper  meafure  of  the  conflant  or  invariable  force  of 
gravity.  The  fpace  fallen  through  in  the  firft  fecond  is  of  ufe 
only  as  it  is  one  half  of  the  meafure  of  this  determination  ; and 
as  halves  have  the  proportion  of  their  wholes,  different  ac- 
celerating forces  may  be  fafely  aflirmed  to  be  in  the  proportion 
of  the  fpaces  through  which  they  uniformly  impel  bodies  in 
the  fame  time.  But  we  fhould  always  recollect  that  this  is  but 
one  half  of  the  true  meafure  of  the  accelerating  force.  Mathe- 
maticians of  the  firft  rank  have  committed  great  miftakes  by  not 
attending  to  this  ; and  it  is  neceflary  to  notice  it  juft  now,  be- 
-caule  cafes  will  occur  in  the  profecution  of  this  fubjeft,  where 
we  (hall  be  very  apt  to  confound  our  reafonings  by  a confufion 
in  the  ufe  of  thole  meafures.  Thofe  mathematicians  who  are 
accuftomed  to  the  geometrical  contideration  of  cufvilineal  mo- 
tions, are  generally  diljiofed  to  take  the  a final  deflection  from  the 
tangent  as  tine  meafure  of  the  deflecting  force  ; while  thofe  who 
treat  the  fame  fubjedl  algebraically,  by  the  atfiftance  of  flux- 
ions, take  the  change  of  velocity , which  is  meafured  by  twice  the 
deflection.  The  reafon  is  this  : when  a body  pafles  through 
the  point  B of  a curve  ABC,  (pi.  22.  tig.  1.)  if  the  delledting 
force  were  to  ceafe  at  that  inflant,  the  body  would  deferibe  the 
tangent  III)  in  the  fame  time  in  which  it  deferibes  the  arch  BC 
of  the  curve,  and  DC  is  the  deflection,  and  is  therefore  taken  for 
the  meafure  of  the  deflecting  force.  But  the  algebraift  is  accuf- 
tomed  to  confider  the  curve  by  means  of  an  equation  between 
the  ahfcifc*  H a,  H b,  H £,  and  their  refpedlive  ordinates  Aa, 
BC,  Cc , and  he  meafures  the  defleCtions  by  the  changes  made 
on  the  increments  of  the  ordinates.  Thus  the  increment  of  the 
Vou  Vlil, 
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ordinate  A a,  while  the  body  deferibes  the  arch  AB  of  the  curve, 
is  BG.  If  the  defledting  force  were  to  ceafe  when  the  body  is 
at  B,  the  next  increment  would  have  been  equal  to  BG,  that  is, 
it  would  have  been  EF ; but  in  confequence  of  the  defledtion, 
it  is  only  CF  : therefore  he  takes  EC  for  the  meafure  of  the 
defleCtion,  and  of  the  deflecting  force.  Now  EC  is  ultimately 
twice  DC  ; and  thus  the  meafure  of  the  algebraift  (derived  folely 
from  the  nature  of  the  differential  method,  and  without  any 
regard  to  phyfical  confiderations)  happens  to  coincide  with  the 
true  phyfical  meafure.  There  is  therefore  great  danger  of  mix- 
ing thefe  meafures.  Of  this  we  cannot  give  a more  remarkable 
inftance  than  Leibnitz’s  attempt  to  demonffrate  the  elliptical 
motion  of  the  planets  in  the  Leipfic  Adts,  j68g.  He  firft  con- 
fider?  the  fubjeCt  mechanically,  and  takes  the  defledtion  or  DC 
for  the  meafure  of  the  defledting  force.  He  then  introduces  his 
differential  calculus,  where  he  takes  the  difference  of  the  incre- 
ments for  the  meafure  ; and  thus  brings  bimfelf  into  a confufion, 
which  luckily  compenfates  for  the  filfe  reafoning  in  the  preced- 
ing part  of  his  paper,  and  gives  his  refult  the  appearance  of  a 
demonftration  of  Newton’s  great  difeovery,  while,  in  fact,  it  is 
a confuted  jumble  of  aifumptions, fell-contradictory,  andinconfifl- 
eht  with  the  very  laws  of  mechanics  which  are  ufed  by  him  in 
the  inveftigation.  Seventeen  years  after  this,  i:i  1706,  having 
been  criticifcd  for  his  bad  reafoning,  or  rather  accufed  of  an' 
envious  and  unfuccefsful  attempt  to  appropriate  Newton’s  in- 
ventions to  himfelf,  be  gives  a correction  of  his  paralogifm, 
which  he  calls  a correction  of  language.  But  he  either  had  not 
obferved  where  the  paralogifm  lay,  or  would  not  let  hirr.felf 
down  by  acknowledging  a miftake  in  what  he  wiffied  the  world 
to  think  his  own  calculus  (fluxions) ; he  applied  the  correction 
where  no  fault  had  been  committed  for  he  had  meafured  both  the 
centrifugal  force  and  the  folicitation  of  gravity  in  the  fame  way, 
but  had  applied  the  fluxionary  expreffion  to  the  laft  and  not  to 
the  firft,  and  by  fo  doing,  he  completely  deftroyed  all  coinci- 
dence between  his  refult  and  the  planetary  motions.  We  men- 
tion this  inftance,  not  only  as  a caution  to  our  mathematical 
readers,  but  alfo  as  a very  curious  literary  anecdote.  This  dif- 
fertation  of  Leibnitz  is  one  of  the  moll  obfeure  of  his  obfeure 
writings,  but  deferves  the  attention  of  an  intelligent  and  curious 
reader,  and  cannot  fail  of  making  an  indelible  impreflion  on  his 
mind,  with  relation  to  the  modefty,  candour,  and  probity  of  the 
author.  It  is  preceded  by  a differtation  on  the  fubjedt  whick 
we  are  now  entering  upon,  the  motion  of  projedtiles  in  a refill- 
ing medium.  Newton’s  Principia  had  been  publiflied  a few 
years  before,  and  had  been  reviewed,  in  a manner  fhamefully 
flight,  in  the  Leipfic  Adts.  Both  thefe  fubjedts  make  the  capi- 
tal articles  of  that  immortal  work.  Mr.  Leibnitz  publifhed 
thefe  diflertations  without  (fays  he)  having  feen  Newton’s 
book,  in  order  to  thow  the  world  that  he  had,  fome  years  before, 
dilcovered  the  fame  theorems.  Mr.  Nicholas  Fatio  carried  a 
copy  of  the  Principia  from  the  author  to  Hanover  in  1 6'6, 
where  he  expedted  to  find  Mr.  Leibnitz;  he  W2S  then  abfent, 
but  Fatio  faw  him  often  before  his  return  to  France,  in  16S7, 
and  does  not  fay  that  the  book  was  not  given  him.  Head  along 
with  thefe  diflertations  Dr.  Keill’s  letter  to  John  Bernoulli  and 
others,  publifhed  in  the  Journal  Lit  train  dc  la  Hayee  J714, 
and  to  John  Bernoulli  in  x-iq. 

Newton  has  been  accufed  of  a fimilar  overfight  by  John 
Bernoulli,  (who  indeed  calls  it  a miflajje  in  principle)  in  his 
Propofition  X.  Book  2.  on  the  very  fuhjedt  we  are  now  con- 
Jiderfng.  But  Dr.  Keill  has  fhown  it  to  be  only  an  over- 
fight, in  drawing  the  tangent  on  the  wrong  fide  of  the  ordinate. 
For  in  this  very  propofition  Newton  exhibits,  in  the  flridteft  and 
moil  beautiful  manner,  the  difference  between  the  geometrical 
and  algebraical  manner  of  confidering  the  fubjedt  ; and  exprefsly 
warns  the  reader,  that  his  algebraical  lymbol  exprciles  the  de- 
6 T , 
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fledion  only,  and  not  the  variation  of  the  increment  of  the 
ordinate.  It  is  therefore  in  the  laft  degree  improbable  that  he 
would  make  this  miftake.  He  mod  exprefsly  does  not  ; and  as 
to  the  real  miftake,  which  he  corrected  in  the  fecond  edition, 
the  writer  of  this  article  has  in  his  pofleffion  a manufeript  copy 
of  notes  and  illuftrations  on  the  whole  Principia,  written  in  1693 
by  Dr.  David  Gregory,  Savilian  profeftbr  of  aflronomy  at 
Oxford,  at  the  defire  of  Mr.  Newton,  as  preparatory  for  a new 
edition,  where  he  has  rectified  this  and  fevcral  other  miftakes  in 
that  work,  and  lays  that  Mr.  Ne\vton  had  feen  and  approved  of 
the  amendments.  We  mention  thefe  particulars,  hecaufe  Mr. 
Bernoulli  publilhed  an  elegant  differtation  on  this  fubjed  in  the 
Leipfic  Ads  in  1713  ; in  which  he  charges  Newton  (though 
with  many  proteftations  of  admiration  and  refped)  with  this 
miftake  in  principle  ; and  fays  that  he  communicated  his  cor- 
redion  to  Mr.  Newton  by  his  nephew  Nicholas  Bernoulli,  that 
it  might  be  corrected  in  the  new  edition,  which  he  heard  was  in 
the  prefs.  And  he  afterwards  adds,  that  it  appears  byfome  Iheets 
being  cancelled,  and  new  ones  fubftituted  in  this  part  of  the  work, 
that  the  miftake  would  have  continued,  had  be  not  correded  it. 
We  would  defire  our  readers  to  confult  this  differtation,  which 
is  extremely  elegant,  and  will  be  of  fervice  to  us  in  this  article  ; 
and  let  them  compare  the  civil  things  which  are  here  faid  of  the 
•vir  incomp  arabilh,  the  omni  laude  major,  the  fummus  Newt  onus, 
with  what  the  fame  author,  in  the  fame  year,  in  the  Leipfic 
Ads,  but  under  a borrowed  name,  fays  of  him.  Our  readers 
will  have  no  hefitation  in  aferibing  this  letter  to  this  author. 
For  after  praifing  John  Bernoulli  as  fummus  geomelra,  n tus  ad 
fummorutu  g eometrarum  paralogifmos  corrigendos . fummi' candor  is 
ut  et  modtjlice,  he  betrays  himfelf  by  an  unguarded  warmth,  when 
defending  J.  B.’s  demonftration  of  the  inverfe  problem  of  cen- 
tripetal forces,  by  calling  it  MEAM  demonjirationem. 

Let  our  readers  now  confider  the  fcope  and  intention  of  this 
differtation  on  projediles,  and  judge  whether  the  author’s  aim 
was  to  inftrud  the  world,  or  to  acquire  fame,  by  correding 
Newton.  The  differtation  does  not  contain  one  theorem,  one 
corollary,  nor  one  ftep  of  argument,  which  is  riot  to  be  found  in 
Newton’s  firft  edition  ; nor  has  he  gone  further  than  Newton’s 
fingle  propofition  the  Xth.  To  us  it  appears  an  exad  com- 
panion to  his  propofition  on  centripetal  forces,  which  he  boafts 
of  having  firft  demonllrated,  although  it  is  in  every  ftep  a tran- 
feript  of  the  42d  of  the  ift  Book  of  Newton’s  Principia,  the 
geometrical  language  of  Newton  being  changed  into  algebraic, 
as  he  has  in  ihe  prelent  cafe  changed  Newton’s  algebraic  analy- 
lis  into  a very  elegant  geometrical  one. 

We  hope  to  be  forgiven  for  this'long  digreftion.  It  is  a very 
curious  piece  of  literary  hiftory,  and  fh  >ws  the  combination 
which  envy  and  want  of  honourable  principle  had  formed  againft 
the  reputation  of  our  illuftrious  countryman  ; and  we  think  it 
our  duty  to  embrace  any  opportunity  of  doing  it  jutiice. — To  re- 
turn to  our  fubjed  : 

The  accurate  meafure  of  the  accelerative  power  of  gravity, 
is  the  fall  1 6,j  feet,  if  we  mealure  it  by  the  tpace,  or  the  vc'o- 
city  of  32-^  feet  per  fecond,  if  we  take  the  velocity.  It  will 
greatly  facilitate  calculation,  and  will  be  iufliciently  exad  for 
all  our  purpofes,  if  we  take  t6  and  32,  fuppofing  that  a body 
falls  16  feet  in  a fecond,  and  acquires  the  velocity  o.  32  feet  per 
fecond.  Then,  becaule  the  heights  are  as  the  fquares  o‘  the 
times,  and  a1-  the  'quares  of  the  at  quired  velocities,  a body  will 
fall  one  foot  in  one  fourth  of  a lecond,  and  will  acquire  the 
velocity  of  eig*ht  feet  per  fecond.  Now  let  b exprefs  the  height 
in  feet,  and  call  it  the  ducxng  he  gut;  v the  velocity  in 
feet  per  fecond,  and  call  it  the  Pit  duced  velocity,  the 
velocity  hue  ; and  t the  time  in  feconds. — We  ftuik  have  the 
following  formulae,  of  eafy  recolledion,  and  which  will  ferve, 
without  tables,  to  aniwcr.all  qucllions  relative  to  projectiles. 
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To  give  fome  examples  of  their  ufe,  let  it  be  required, 

1.  To  find  the  time  of  falling  through  256  feet.  Here  b ~ 

I 

256,  ^256  = 16,  and  — =24.  Anfwer  4". 

+ 

2.  To  find  the  velocity  acquired  by  falling  four  feconds. 
t ~ 4.  32  X 4—128  feet  per  fecond 

3.  To  find  the  velocity  acquired  by  faffing  625  feet.  I — fo- 

^/b  = 25.  = 200  feet  per  ftcond. 

4.  To  find  the  height  to  which  a body  will  rife  when  pro- 
ved with  the  velocity  of  56  feer  per  fecond,  or  the  height 
through  which  a body  muff  fall  to  acquire  this  velocity.  ° 

v — 56  — 7 > — */b . 71  — b,  — 49  feet. 


or  56*  = 3136  . 7^  = 49  feet. 

5.  Suppofe  a body  proje&ed  diredly  downwards  with  the 
velocity  of  to  feet  per  fecond  ; what  will  be  its  velocity  after 
four  feconds?  In  four  feconds  it  will  have  acquired,  by  the 
adion  of  gravity,  the  velocity  of  4x  32,  or  128  feet,  and 
therefore  its  whole  velocity  will  be  138  feet  per  fecond. 

6.  To  find  how  far  it  will  have  moved,  compound  its  motion 
of  projedion,  which  will  be  40  feet  in  four  feconds,  with  the 
motion  which  gravity  alone  would  have -given  it  in  that  time 
which  is  256  feet ; and  the  whole  motion  will  be  296  feet 

7.  Suppofe  the  body  projeded  as  already  mentioned,  and  that 
it  is  required  to  determine  the  time  it  will  take  to  go  296  feet 
downwards,  and  the  velocity  it  will  have  acquired. 

Find  the  height  a-,  through  which  it  mult  fall  to  acquire  the 
velocity  of  projedion,  I o feet,  and  the  time y ot  fallino  from, 
this  height.  Then  find  tne  time  x of  ailing  through  theheight 
296  + x,  and  the  velocity  acquired  by  this  fall.  The  time 
of  deferibing  the  29b  feet  wili  be  z — y,  and  v is  the  velocity 
required. 

From  fuch  examples,  it  is  eafy  to  fee  the  way  of  anlwerin<* 
every  queftion  of  the  kind. 

Writers  on  the  higher  parts  of  mechanics  always  compute  the 
adions  of  other  accelerating  and  retarding  forces  by  comparing 
them  witn  the  acceleration  of  gravity,  and  in  order  to  render 
their  exprellions  more  general,  ule  a lymbol,  fuch  as  g for 'gravity, 
leaving  the  reauer  to  convert  it  into  numbers.  Agreeably  to 
this  view,  the  general  formulae  will  if  and  thus  : & 


I.  v = 

II.  t = 

1111.  b = 


a/ 

V 

} 

£ 


2 g h,  V2Vg  Vb,  = g t± 
^ A h _ / 4 b /ib 

£ 


✓ 4 b 
’ ~ V 

r.  -£ 

2S 


4 _ j 4 ^ _ j xb 

77’  t? 


s 

t- 


In  all  thefe  equations,  gravity,  or  its  accelerating  power,  is 
effiniaied,  as  it  ought  to  be,  by  the  change  of  velocity  which  it 
generates  in  a particle  of  matter  in  an  unit  of  time.  Bnt  many 
mathematicians,  in  their  invetligalions  of  curvilineal  and  other 
varied  motions,  mealure  it  by  the  deiledion  which  it  produces 
in  this  time  from  the  tangent  ot  the  curve,  or  by  the  increment 
by  which  the  fpace  defenbed  in  an  unit  of  time  exceeds  the 
fpace  deferibed  in  the  preceding  unit  This  is  but  one  half 
of  the  increment  which  gravity  would  have  produced,  had  the 
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body  moved  through  the  whole  moment  with  the  acquired  ad- 
dition of  velocity.  In  this  fenfe.of  the  lymbol.f,  the  equations 


ftand  thus  : 

I.  if  — 


2 


= 2 g* 


II. 


V 

2 g 


IV.  h — ■,  = g t*,  and  Jb  — 

It  is  alfo  very  ufuat  to  confider  the  accelerating  force  of  gravity 
as  the  unit  of  comparifon.  This  renders  the  expretlions  much 
more  fimple.  In  this  way,  v exprelTes  not  the  velocity,  but  the 
height  neceli'ary  f„r  acquiring  it,  and  the  velocity  itlelf  is  ex- 


preffed  by  To  reduce  fuch  an  expreffion  of  a velocity  to 

numbers,  we  mu  ft  multiply  it  by  •</  zg,  or  by  z accord- 
ingas  we  make  g to  be  the  generated  velocity,  or  the  fpace 
fallen  through  in  the  unit  of  time. 

This  will  fuffi.ce  for  the  perpendicular  afcents  or  defcents  of 
heavy  bodies,  and  we  proceed  to  confider  their  motions  when 
projected  obliquely.  The  circum fiance  which  renders  this  an 
interefiing  fuhjeft  is,  that  the  flight  of  cannon  iliot  and  fhells 
are  inftances  of  fuch  motion,  and  the  art  of  gunnery  muft  in 
a great  meafure  depend  on  this  dotlrine 

Let  a body  B (fig.  2.),  be  proje&td  in  any  dire&ion  bC,  not 
perpendicular  to  the  horizon,  and  with  any  velocity.  Let  AB 
be  the  height  producing  this  veloci  y ; that  is,  let  the  velocity 
be  that  which  a heavy  body  would  acquire  by  falling  freely 
through  AB.  It  is  required  to  determine  the  path  of  the  body, 
and  all  the  circumftanees  of  its  motion  in  this  path. 

1.  It  is  evident,  that  by  the  continual  a&ion  of  gravity,  the 
bodv  will  be  continually  deflected  from  the  line  BC,  and  will 
defcribe  a curve  line  BVG  concave  towards  the  earth. 

2.  Phis  curve  line  is  a parabola,  of  which  (he  vertical  line 
ABE  is  a diameter,  B the  vertex  of  this  diameter,  and  BC  a 
tangent  in  B. 

Through  any  two  points  V,  G of  the  curve  draw  VC,  GH 
parallel  to  AB,  meeting  EC  in  C and  H,  and  draw  V , GK 
parallel  to  BC,  meeting  AB  in  E,  K.  It  follows,  from  the 
compofition  of  moth  ns,  that  the  body  would  arrive  at  the 
points  V G of  the  curve  in  the  tame  time  that  it  would  have 
uniformly  defcrif-ed  BC,  BH  with  the  velocity  of  projection  ; 
or  that  it  would  have  fallen  through  BE,  BK.  with  a motion 
uniformly  accelerated  bv  gravity  ; therefore  tne  times  of  de- 
fcribing  BC,  BH,  uni  ormlv,  are  the  lame  with  the  times  of 
falling  through  BE,  B But,  becaufe  the  motion  along  Bid 
is  uni'orm,  BC  is  to  BH  as  the  time  of  detcrihing  BC  to  the 
time  ot  detcrihing  BH,  which  we  may  exprefs  thus,  BC  : BH 
= T,  BC  T,  BH,  = T,  BE  . T,  BK.  But,  becaule  the 
rao  i in  along  BK  is  uniformly  accelerated  we  have  BE  : BK 
— 1 2,  BE  T2  BK,  — B 2 : Ha.  ~ EV2.-  KG  ; therefore 

the  curve  BVG  is  luch,  that  the  able i if c BE,  K are  as  the 
fquares  of  the  cwrrefponding  ordinates  EV,  KG;  that  is.  the 
curve  bVG  is  a parabola,  and  l-C,  parallel  to  the  ordinates,  is 
a tangent  in  the  point  B. 

q.  It  through  the  point  A there  be  drawn  the  horizontal  line 
AD  d,  it  is  the  diredtrix  of  the  parabola. 

‘ et  BE  be  taken  equal  to  AB.  The  time  of  fading  through 
BE  is  equal  to  the  time  of  falling  through  AB;  but  BC  is  Ue- 
ftribed  with  the  velocity  acquired  by  falling  through  AB  : and 
therefore  (by  the  rule  of  perpendicular  defcents),  BE  is  double 
of  AB,  and  1 V is  double  of  BE  ; therefore  EV’  = 4 B ,2, 

4 BE  x AB,  = BE  x 4 AB,  and  4 AB  is  the  parameter  or 
Itktus  redtum  of  the  parabo'a  BVG,  and  AB  being  oiie-fuwrth  of 
the  parameter,  AD  is  the  directrix. 

4.  The  times  of  deli  ribing  the  different  arches  BV,  VG  of  the 
parabola  aie  as  the  portions  BC,  BH  of  the  tangent,  or  as  the 
portions  A D, A d- of  the  diredtrrx,  intercepted  by  the  lame  ver- 


tical lines  AB  CV,  TIG  ; for  the  times  of  defertbing  BV,  BVG 
are  the  lame  with  thole  ofdefcribing  the  correlponding  parts  HC, 
BHof  the  tangent,  and  are  proportional  to  thefe  parts,  becaufe 
the  motion  along  BH.  is  uniform;  and  BC,  BH  are  proportional 
to  AD,  A d. 

Therefore  the  motion  eftimated  horizontally  is  uniform. 

5.  The  velocity  in  any  point  G of  the  curve  is  the  lame  with 
that  which  a heavy  body  would  acquire  by  falling  from  the  .di- 
rectrix along  d G.  Draw  the  tangent  GT,  cutting  the  vertical 
AB  in  T ; take  the  points  a,  f,  equidiftant  from  A and  d,  and 
extremely  near  them,  and  draw  the  verticals  ab,  f g ; let  the 
points  a , f,  continually  approach  A and  d,  and  ultimately  co- 
incide with  them.  It  is  evident  that  B b will  ultimately  be  to 
g G,  in  the  ratio  of  the  velocity  at  B to  the  velocity  at  G;  for 
the  portions  of  the  tangent  ultimately  coincide  with  the  por- 
tions of  the  curve,  and  are  defc ri bed  in  equal  times  ; but  B b 
is  to  g G as  BH  to  EG  : therefore  the  velocity  at  B is  to  that 
at  G as  iH  to  TG.  But,  by  the  properties  of  the  parabola, 
BH2  is  to  TG2,  as  AB  to  d G ; and  AB  is  to  d G as  the 
fquare  of  the  velocity  acquired  by  falling  through  AB  to  the 
fquare  of  the  velocity  acquired  by  falling  through  d G ; and 
the  velocity  in  BH,  or  in  the  point  B of  the  parabola,  is 
the  velocity  acquired  by  tailing  along  \ B ; therefore  the  ve- 
locity in  TG  or  in  the  point  G of  the  parabola,  is  the  velocity 
acquired  by. falling  along  d G. 

1 hefe  few  fimple  propofittons  contain  ail  the  theory  of  the 
motion  of  projectiles  in  vacuo,  or  independent  on  the  refiftance 
ot  the  air;  anu  being  a very  eafy  and  neat  piece  of  mathema- 
tical philolophy,  an  1 connected  with  very  interefiing  practice, 
and  a very  refpeCtable  profetlion,  they  have  been  much  com- 
mented on,  and  have  furmfhed  matter  for  many  fplendid  vo- 
lumes. But  tne  air’s  refiftance  occafions  fuch  a prodigious  di- 
minution of  motion  in  the  great  velocities  of  military  projec- 
tiles, that  this  parabolic  theory,  as  it  is  called,  is  hardly  of  any 
ufe,  A mulket-ball,  dilcharged  with  the  ordinary  allotment  oL 
powder,  fifties  from  the  piece,  with  the  velocity  of  1670  feet 
per  lecond  : this  velocity  would  be  acquired  by  falling  from  the 
height  of  eight  miles.  If  the  piece  be  elevated  to  an  angle  of 
450,  the  parabola  thould  be  of  fuch  extent  that  it  would  reach 
1 ' miles  on  the  horizontal  plain;  whereas  it  does  not  reach 
much  above  half  a mile.  Similar  deficiencies  are  oblerved  in 
the  ranges  of  cannon  Ihot. 

We  do  not  propole,  therefore,  to  dwell  much  on  this  theory, 
and  fhal!  only  give  luch  a lynoptical  view  of  it  as  thall  make  our 
readers  underhand  the  more  general  cireum fiances  of  the  theory, 
and  be  mailers  of  the  language  of  the  art. 

Lei  0:1  (plate  22.  fig.  3.).  he  a vertical  line.  About  the 
centres  A and  , with  the  d fiance  AB,  defcribe  the  lemicircles 
ODB,  AtiK  and  with  the  axis  AB,  and  (emiaxis  GE,  equal 
to  AB,  defcribe  ihe  femiellipfe  AEB  : with  the  focus  B,  vertex 
A,  diameter  AB,  and  tangent  AD,  parallel  to  the  horizon,  de- 
fcribe the  parabola  APS. 

Let  a body  be  projected  from  B,  in  any  dire<5lion  BC,  with 
the  velocity  acquired  by  fading  through  AB.  By  what  has  already 
been  demonfiraied,  it  will  defcribe  a parabola  B V PM.  Then, 

1.  ADL  parallel  to  the  hoiizon  is  the  direifirix  of  every  pa- 
rabola which  can  be  delcribed  by  a body  projected  from  B with 
this  velocity.  This  is  evident. 

2.  I he  lemicirrle  AHK  is  the  locus  of  all  the  foci  of  thefe 
paraboLs:  for  tne  diftance  i;H  ot  a point  B of  any  parabola 
from  the  diretlrix  AD  is  equal  to  its  diftance  3F  from  the  fo- 
cus F of  that  parabola  ; therefore  the  toci  of  all  the  parabolas 
winch  pals  through  B,  and  have  AD  for  their  direHrix,  muft 
be  in  the  circumference  ot  the  circle  which  has  AB  for  its  ra- 
dius, and  B for  its  centre. 

3.  If  the  line  of  direction  BC  cut  the  upper  femi  circle  in  C, 
and'the  vertical  line  Cl  be  drawn,  cutting  the  lower  femicircle 
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!"  r F is  the  focus  of  the  parabola  BVPM,  defcribed  by  the 

Jy  which  is  projeded  in  the  direction  BC,  with  the  velocity 
acquired  by  falling  through  BA:  for  drawing  AC,  BF,  it  is 
evident  that  AC-FB  is  a rhombus,  and  that  the  angle  ABF  is 
biltded  by  BC,  atid  therelore  the  focus  lies  in  the  line  BF  ; 
but  it  alfo  lies  in  the  circumference  AFK,  and  therefore  in  F. 

It  C be  in  the  upper  quadrant  of  ODB,  F is  in  the  upper 
quadrant  o*  A FK  ; and  if  C be  in  the  lower  quadrant  of  ODB 
(as  when  BC  is  the  line  of  direction)  then  the  focus  of  the 
correl ponding  parabola BkM  is  in  the  lower  quadrant  of  AHK, 
as  at  f. 

4.  The  ellipfis  AEB  is  the  locus  of  the  vertex  of  all  the 
parabolas,  and  the  vertex  V of  any  one  of  them  BVPM  is  in 
the  interfedion  of  this  ellipfis  with  the  vertical  CF  : for  let 
this  vertical  cut  the  horizontal  lines  AD,  GE,  BN,  in  9,  X,  n. 
Then  it  is  plain  that  N X is  half  of  N 6,  and  a V is  half  of  C 9 ; 
therefore  NV  is  half  of  NC,  and  V is  the  vertex  of  the  axis. 

If  the  focus  be  in  the  tipper  or  lower  quadrant  of  the  circle 
AHK,  the  vertex  is  in  the  upper  or  the  lower  quadrant  of  the 
ellipfe  AFG. 

5.  If  BFP  be  drawn  through  the  focus  of  any  one  of  the  pa- 
rabolas, tuch  as  BVM,  cutting  the  parabola  APS  in  P,  the 
parabola  BVM  touches  the  parabola  APS  in  P : for  draw- 
ing P J k parallel  to  AB,  cutting  the  diredlrix  O x of  the 
parabola  APS  in  x,  and  the  diredrix  AL  of  the  parabola 
BVM  in  0,  then  PB  = P x ; but  BF  = BA,  =:  AO,  = x.  S : 
therefore  P 8 z=  PF,  and  the  point  P is  in  the  parabola  BVM. 
Alio  the  tangents  to  both  parabolas  in  P coincide,  for  they  bifed 
the  angle  x PB  ; therefore  the  two  parabolas  having  a common 
tangent,  touch  each  other  in  P. 

Cor.  All  the  parabolas  which  can  be  defcribed  by  a body 
projedted  from  B,  with  the  velocity  acquired  by  falling  through 
AB,  will  touch  the  concavity  of  the  parabola  APS,  and  lie 
wholly  within  it. 

6.  P is  the  moft  diftant  point  of  the  line  BP  which  can  be 
hit  by  a body  projeded  from  B with  the  velocity  acquired  by 
falling  through  AB.  For  if  the  direction  be  more  elevated 
than  BC,  the  focus  of  the  parabola  delcribed  by  the  body  will 
lie  between  F and  A,  and  the  parabola  will  touch  APS  in  fome 
point  between  P and  A ; and  being  wholly  within  the  parabola 
APS,  it  muft  cut  the  line  BP  in  l'ome  point  within  P.  The 
fame  thing  may  be  (hown  when  the  diredion  is  lefs  elevated 
than  BC. 

j.  The  parabola  APS  is  the  locus  of  the  greateft  ranges  on 
any  planes  BP,  BS,  &c.  and  no  point  lying  without  this  para- 
bola ran  be  ftruck. 

8.  The  greateit  range  on  any  plane  BP  is  produced  when 
the  line  of  direction  BC  bifeds  the  angle  OftP  formed  by  that 
plane  with  the  vertical  : for  the  parabola  delcribed  by  the  body 
in  this  cafe  touches  APS  in  P,  and  its  focus  is  in  the  line  BP, 
and  therefore  the  tangent  BC  bifedls  the  angle  OBP. 

Cor.  The  greatell  range  on  a horizontal  plane  is  made  with 
an  elevation  of  450. 

9.  A point  M in  any  plane  BS,  lying  between  B and  S, 
may  be  ftruck  with  two  diredions,  BC  and  B c ; and  thefe  di- 
rections are  equidiftant  from  the  diredtion  B t,  which  gives  the 
greateft  range  on  .that  plane ; for  if  about  the  centre  M,  with 
the  diftance  ML  from  the  diredrix  AL,  wc  deferibe  a circle 
LF /,  it  will  cat  the  circle  AHK  in  two  points  F and  f,  which 
are  evidently  the  foci  of  two  parabolas  BVM,  B v M,  having 
the  diredrix  AL  and  diameter  ABK.  The  interfedion  of  the 
circle  ODB,  with  the  verticals  FC,  f c,  determine  the  direc- 
tions B.Ci  B c of  the  tangents.  Draw  A t parallel  to  BS,  and 
and  join  / B,  C c,  F / ; then  OB  t = j OBS,  and  B t is  the 
diredion  which  gives  the  grealeft  range  on  the  plane  BS  : but 
becaule  I'/"  is  a chord  of  the  circles  defcribed  round  the  centres 
B and  M,  Fy  is  perpendicular  to  BM,  and  C c to  A /,  and  the 
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arches  C t,  c t are  equal  ; and  therefore  the  angles  CB  t,  cB* 
are  equal. 

Thus  we  have  given  a general  view  of  the  fubjed,  which 
fhows  the  connedtion  and  dependence  of  every  circumftance 
which  can  influence  the  refult  ; for  it  is  evident  that  to  every 
velocity  of  projedion  there  belongs  a fet  of  parabolas,  with 
their  diredtions  and  ranges  ; and  every  change  of  velocity  has  a 
line  AB  correlponding  to  it,  to  which  all  the  others  are  pro- 
portional. As  the  height  neceffary  for  acquiring  any  velocity 
increafes  or  diminifhes  in  the  duplicate  proportion  of  that  velo- 
city, it  is  evident  that  all  the  ranges  with  given  elevations  will 
vary  in  the  fame  proportion,  a double  velocity  giving  a quad- 
ruple range,  a triple  velocity  giving  a noncuple  range,  &c. 
And,  on  the  other  hand,  when  the  ranges  are  determined  before- 
hand (which  is  the  ufual  cafe),  the  velocities  are  in  the  fubdu- 
plicate  proportion  of  the  ranges.  A quadruple  range  will  re- 
quire a double  velocity,  See. 

On  the  principles  now  eftablrfhed  is  founded  the  ordinary 
theory  of  gunnery,  furnifhing  rules  which  are  to  diredl  the  art 
of  throwing  fhot  and  (hells,  l'o  as  to  hit  the  mark  with  a deter- 
mined velocity. 

But  we  muft  obferve,  that  this  theory  is  of  little  fervice  for 
direding  us  in  the  pradtice  of  cannonading.  Here  it  is  ne- 
ceflary to  come  as  near  as  we  can  to  the  objed  aimed  at,  and 
the  hurry  of  fervice  allows  no  time  for  geometrical  methods  of 
pointing  the  piece  after  each  uifeharge.  The  gunner  either 
points  the  cannon  diredly  to  the  objed,  when  within  zoo 
or  300  yards  of  it,  in  which  cafe  he  is  faid  to  (hoot  point 
blank  (pewter  au  blanc , i.  e.  at  the  white  mark  in  the  middle 
of  the  gunner’s  target) ; or,  if  at  a greater  diftance,  he  efti- 
mates  to  the  beft  of  his  judgment  the  defledion  correfponding 
to  his  diftance,  and  points  the  cannon  accordingly.  In  this  he 
is  aided  by  the  greater  thicknefs  at  the  breech  of  a piece  of  ord- 
nance. Or,  laflly,  when  the  intention  is  not  to  batter,  but  to 
rake  along  a line  occupied  by  the  enemy,  the  cannon  is  elevated 
at  a conliderable  angle,  and  the  fhot  difeharged  with  a fmall 
force,  l'o  that  it  drops  into  the  enemy’s  poll,  and  bounds  along- 
the  line.  In  all  thefe  lervices  the  gunner  is  direded  entirely  by 
trial,  and  we  cannot  fay  that  this  parabolic  theory  can  do  him 
any  fervice. 

The  principal  ufe  of  it  is  to  dired  the  bombardier  In  throw- 
ing (hells.  With  thefe  it  is  propofed  to  break  down  or  fet  fire 
to  buildings,  to  break  through  the  vaulted  roofs  of  magazines, 
or  to  intimidate  and  kill  troops  by  burfting  among  them.  Thele 
objects  are  always  under  cover  of  the  enemy’s  works,  and  can- 
not be  touched  by  a dired  fhot.  The  bombs  and  carcalfes  aie 
therefore  thrown  upwards,  fo  as  to  get  over  the  defences  and 
produce  their  effedt. 

Thefe  (hells  are  of  very  great..weight,  frequently  exceeding 
200  lbs.  The  mortars  from  which  they  are  difeharged  muft 
therefore  be  very  ltrong,  that  they  may  refill  the  explofion  of 
gunpowder  which  is  neceflary  for  throwing  fuch  a mals  of  mat- 
ter to  a dillance  ; they  are  confequently  unwieldy,  and  it  is 
(ound  moft  convenient  to  make  them  almoft  a (olid  and  im- 
moveable lump.  Very  little  change  can  be  made  in  their  ele- 
vation, and  therefore  their  ranges  are  regulated  by  the  velocitit* 
given  to  the  (hell.  Thefe  again  are  produced  by  the  quantities 
of  powder  in  the  charge;  and  experience  (continuing  the  beft 
theoretical  notions  that  we  can  form  of  the  fubjed)  has  taught 
us,  that  the  ranges  are  nearly  proportional  to  the  quantities  of 
powder  employed,  only  not  increasing  quite  fo  (aft.  This  rncif  d 
is  much  cafier  than  by  differences  of  elevation  ; for  we  can  tr- 
ied the  elevation  which  gives  the  greateft  range  on  the  given 
plane,  and  then  we  are  certain  that  we  are  employing  ihc 
1 inalleft  quantity  of  powder  with  which  the  tervioe  can  be  per- 
formed : and  wc  have  another  advantage,  that  the  deviations 
which  unavoidable  caufcs  produce  in  the  real  directions  of  the 
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bomb  will  then  produce  the  finalleft  poflible  deviation  from  the 
intended  range.  This  is  the  calc  in  mod  mathematical  maxima. 

In  military  projectiles  the  velocity  is  produced  by  the  explo- 
sion of  a quantity  of  gunpowder ; but  in  our  theory  it  is  con- 
ceived as  produced  by  a fall  from  a certain  height,  by  the  pro- 
portions of  which  we  can  accurately  determine  its  quantity. 
Thus  a velocity  of  1600  feet  per  l'econd  is  produced  by  a fall 
from  the  height  of  40,000  feet  or  1333  yards. 

The  height  CA  (lig.  4.)  for  producing-  the  velocity  of 
projection  is  called,  in  the  language  of  gunnery,  the  impetus. 
We  (hail  exprefs  it  by  the  fymbol  b. 

The  diltance  AB  to  which  the  (hell  goes  on  any  plane  ABis 
called  the  amplitude  of  the  range  r. 

The  angle  DBA,  made  by  the  vertical  line  and  the  plane 
AB,  may  be  called  the  angle  of  position  of  that  plane,  p. 

The  angle  DAB,  made  by  the  axis  or  direction  of  the  piece, 
and  the  direction  of  the  objeft,  may  be  called  the  angle  of 
elevation  of  the  piece  above  the  plane  AB,  e. 

The  angle  ZAD,  made  by  the  vertical  line,  and  the  diredtion 
of  the  piece,  may  be  called  the  zenith  diltance,  z. 

The  relations  between  all  the  circumttances  of  velocity, 
diftance,  pofition,  elevation,  and  time,  may  be  included  in  the 
following  propoiitions. 

I.  Let  a fhell  be  projected  from  A,  with  the  velocity  acquired 
by  falling  through  CA,  with  the  intention  of  hitting  the  mark 
B fituated  in  the  given  line  AB. 

Make  ZA  = 4AC,  and  draw  BD  perpendicular  to  the  ho- 
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rizon.  Defcribe  on  ZA  an  arch  of  a circle  ZDA  containing 
an  angle  equal  to  DBA,  and  draw  AD  to  the  interfedtion  of 
this  circle  with  DB  ; then  will  a body  projected  from  A,  in  the 
direction  AD,  with  the  velocity  acquired  by  falling  through 
CA,  hit  the  mark  B. 

For,  produce  CA  downwards,  and  draw  BF  parallel  to  AD, 
and  draw  ZD.  It  is  evident  from  the  conftruCtion  that  AB 
touches  the  circle  in  B,  and  that  the  angles  ADZ,  DBA,  ar t 
equal,  as  alfo  the  angles  AZD,  DAB  ; therefore  the  triangles 
ZAD,  ADB  are  fiinilar. 

Theitfcre  BD  : DA  = DA  : AZ, 

And  DA*  = BD  x AZ  ; 

Therefore  BFa— A F x AZ,  = AF  x 4AC. 

Therefore  a parabola,  of  which  AF  is  a diameter,  and  AZ  its 
parameter,  will  pafs  through  B,  and  this  parabola  will  be  the 
path  of  the  (hell  projefted  as  already  mentioned. 

Remark.  When  BD  cuts  this  circle,  it  cuts  it  in  two  points 
D,  d ; and  there  are  two  directions  which  will  folve  the  pro- 
blem. If  B'D;  only  touches  the  circle  in  D',  there  is  but  one 
direction,  and  AB'  is  the  greateft  pofiible  range  with  this  velo- 
city. If  the  vertical  line  through  B does  not  meet  the  circle, 
the  problem  is  impoffible,  the  velocity  being  too  fmall.  When 
B'D'  touches  the  circle,  the  two  directions  AD'  and  A d'  co« 
alefce  into  one  direction,  producing  the  greateft  range,  and 
bifeCting  the  angle  ZAB  j and  the  other  two  directions  AD, 
Ad,  producing  the  fame  range  AB,  are  equi-diftant  from  AD', 
agreeably  to  the  general  propofition. 


It  is  evident  that  AZ 
And  AD 
And  DB 
Therefore  AZ 
Or  4 b : 

Hence  we  obtain  the  relations  wanted. 


: S, AZD,  = S,DBA:  S,DAB, 
S.DAB,  — 

S,ADB,  — 

€ X 


: S,  p : S,  e 
S , p : S,  e 
S,  e : S,  z 


Thus  b 


r X S*,  p 


And  S,  z — 


4S,  rxS,a’ 
r X S1/ 


and  r = 


4/;  x S.  r x S, 


and  S,  e = 


r x S z,  p 


is 


4^  x S,  e * 4.6  x S,  z 

The  only  other  circumftance  in  which  we  are  interefted 
the  time  of  the  flight.  A knowledge  of  this  is  neceffary  for 
the  bombardier,  that  he  may  cut  the  fuzes  of  his  (hells  to  fuch 
lengths  as  that  they  may  burlt  at  the  very  inftant  of  their 
hitting  the  mark. 

Now  AB  : DB  ~ Sin,  ADB  : Sin,  DAB,  = S,  z : S,  e, 

and  DB  = — - — — . But  the  time  of  the  flight  is  the  fame  with 
S y J2 

the  time  of  falling  through  DB,  and  16  feet  : DB  = 1"  : t1’1. 

T“  X S C 

Hence  tni  — — — - — , and  we  have  the  following  eafy  rule. 

16  S,  z 

From  the  fum  of  the  logarithms  of  the  range,  and  of  the 
fine  of  elevation,  fnbtraCI  the  fum  of  the  logarithms  of  16, 
and  of  the  fine  of  the  zenith  diftance,  half  the  remainder  is  the 
logarithm  of  the  time  in  feconds. 

This  becomes  flill  eafier  in  praftice  ; for  the  mortar  fliould 
be  fo  elevated  that  the  range  is  a maximum  : in  which  cafe 
AB  = DU,  and  then  half  the  difference  of  the  logarithms  of 
AB  and  of  16  is  the  logarithm  of  the  time  in  fcconds. 

Such  are  the  deductions  from  the  general  propofitions  which 
conftitutc  the  ordinary  theory  of  gunnery.  It  remains  to  com- 
pare them  with  experiment. 

In  fuch  experiments  as  can  be  performed  with  great  accuracy 
in  a chamber,  the  coincidence  is  as  great  as  can  be  wifhed.  A 
jet  of  water,  or  mercury,  gives  us  the  fineft  example,  becaufe 
we  have  the  whole  parabola  exhibited  to  us  in  the  fimultaneous 
places  of  the  fucceeding  particles.  Yet  even  in  thefe  experi- 
ments a deviation  can  be  obferved.  When  the  jet  is  made  on 
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a horizontal  plane,  and  the  curve  carefully  traced  on  a perpen- 
dicular plane  held  clofe  by  it,  it  is  found  that  the  diftance  be- 
tween the  higheft  point  of  the  curve  and  the  mark  is  lefs  than 
the  diftance  between  it  and  the  fpout,  and  that  the  defeend- 
ing  branch  of  the  curve  is  more  perpendicular  than  the  afeend- 
ing  branch.  And  this  difference  is  more  remarkable  as  the 
jet  is  made  with  greater  velocity,  and  reaches  to  a greater  di- 
ftance. This  is  evidently  produced  by  the  refiftance  of  the  air, 
which  diminifhes  the  velocity,  without  affedling  the  gravity  of 
the  projeflile.  It  is  (till  more  fenfible  in  the  motion  of  bombs. 
Thefe  can  be  traced  through  the  air  by  the  light  of  their 
fuzes  ; and  we  fee  that  their  higheft  point  is  always  much 
nearer  to  the  mark  than  to  the  mortar  on  a horizontal  plane. 

The  greateft  horizontal  range  on  this  plane  fliould  be  when 
the  elevation  is  45  2.  It  is  always  found  to  be  much  lower. 

The  ranges  on  this  plane  ftiould  be  as  the  fines  of  twice 
the  elevation. 

A ball  difeharged  at  the  elev.  1 90. 

at  9. 

It  fhould  have  ranged  by  theory 
The  range  at  an  elevation  of  450 
petus.  Mr.  Robins  found  that  a mufkct-ball,  difeharged  with 
the  ufual  allotment  of  powder,  had  the  velocity  of  1700  feet 
in  a fecond.  This  requires  a fall  of  45156  feet,  and  the  range 
fliould  be  90312,  or  17!  miles  3 whereas  it  does  not  much 
exceed  half  a mile.  A 24-pound  ball  difeharged  with  16 
pounds  of  powder  fliould  range  about  16  miles  j whereas  it  i3 
generally  fliort  of  three  miles. 

Such  faffs  (how  incontrovertibly  how  deficient  the  parabolic 
theory  is,  and  how  unfit  for  direffing  the  practice  of  the  ar- 
tillerift.  A very  fimple  corifideration  is  fufficient  for  reidering 
this  obvious  to  the  moft  uninftrufftd.  The  refiftance  of  the 
air  to  a very  light  body  may  greatly  exceed  its  weight.  Any 
one  will  feel  this  in  trying  to  move  a fan  very  rapidly  through 
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the  air ; therefore  this  refinance  would  occafion  a greater  de- 
viation from  uniform  motion  than  gravity  would  in  that  body» 
Its  path,  therefore,  through  the  air  may  differ  more  frotft 
a parabola  than  the  parabola  itfelf  deviates  from  the  llraight 
line. 

It  is  for  fuch  cogent  reafons  that  we  prefume  to  fay,  that  the 
voluminous  treatifes  which  have  been  publifhed  on  this  fubjeft 
aie  nothing  but  ingenious  amufements  for  young  mathemati- 
cians. Few  perfons  who  have  been  much  engaged  in  the  ftndy 
C-f  mechanical  philofophy  have  miffed  this  opportunity  in  the 
beginning  of  their  iludies.  The  fubjeft  is  eafy.  Some  pro- 
perty of  the  parabola  occurs,  by  which  they  can  give  a neat 
and  fyftematic  folution  of  all  the  queilions  ; and  at  this  time 
of  ftudy  it  feems  a confiderable  effay  of  ilpll.  They  are  tempted 
to  write  a book  on  the  fubjeft ; and  it  finds  readers  among 
other  young  mechanicians,  and  employs  all  the  mathematical 
knowledge  that  mofl  of  the  young  gentlemen  of  the  military 
profeflion  are  poffeffed  of.  But  thefe  performances  deferve  lit- 
tle attention  from  the  praftical  artillerift.  All  that  feems  pof- 
fible  to  do  for  his  education  is,  to  multiply  judicious  experiments 
on  real  pieces  of  ordnance,  with  the  charges  that  are  ufed  in 
aftual  lervice,  and  to  furnilh  him  with  tables  calculated  from 
fuch  experiments. 

Thefe  obfervations  will  ferve  to  juftify  us  for  having  given 
fo  concife  an  account  of  this  doftrine  of  the  parabolic  flight 
of  bodies. 

But  it  is  the  bufinefs  of  a philofopher  to  enquire  into  the 
caufes  of  fuch  a prodigious  deviation  from  a well-founded 
theory,  and  having  difeovered  them,  to  afeertain  precifely  the 
deviations  they  occafion.  Thus  we  fliall  obtain  another  theory, 
either  in  the  form  of  the  parabolic  theory  correfted,  or  as  a 
fubjeft  of  independent  difeuffion.  This  we  fhall  now  attempt. 

The  motion  of  projeftiles  is  performed  in  the  atmofphere. 
The  air  is  difplaced,  or  put  in  motion.  Whatever  motion  it 
acquires  muff  be  taken  from  the  bullet.  The  motion  com- 
municated to  the  air  muft  be  in  the  proportion  of  the  quantity 
of  air  put  in  motion,  and  of  the  velocity  communicated  to  it. 
If,  therefore  the  difplaced  air  be  always  fimilarly  difplaced , 
whatever  be  the  velocity  of  the  bullet,  the  motion  communi- 
cated to  it,  and  loft  by  the  bullet,  muft  be  proportional  to  the 
fquare  of  the  velocity  of  the  bullet  and  to  the  denfity  of  the 
air  jointly.  Therefore  the  diminution  of  its  motion  muift  be 
greater  when  the  motion  itfelf  is  greater,  and  in  the  very  great 
velocity  of  (hot  and  fhells  it  muft  be  prodigious.  It  appears 
from  Mr.  Robins’s  experiments  that  a globe  of  4^  inches  in 
diameter,  moving  with  the  velocity  of  25  feet  in  a fecond, 
fuftained  a refiftance  of  315  grains,  nearly  of  an  ounce. 
Suppofe  this  ball  to  move  800  feet  in  a fecond,  that  is  32  times 
fafter,  its  refiftance  would  be  32  X 32  times  \ of  an  ounce, 
or  768  ounces  or  48  pounds.  This  is  four  times  the  weight  of 
a ball  of  caft  iron  of  this  diameter  ; and  if  the  initial  velocity 
had  been  1600  feet  per  fecond,  the  refiftance  would  be  at  leaft 
16  times  the  weight  of  the  ball.  It  is  indeed  much  greater 
than  this. 

This  refiftance,  operating  conftantly  and  uniformly  on  the 
ball  muft  take  away  four  times  as  much  from  its  velocity  as  its 
gravity  would  do  in  the  fame  time.  We  know  that,  in  one 
fecond,  gravity  would  reduce  the  velocity  800  to  768  if  the 
ball  were  projefted  ftraight  upwards.  This  refiftance  of  the 
air  would  therefore  reduce  it  in  one  fecond  to  672,  if  it  operated 
uniformly  5 but  as  the  velocity  diminifhes  continually  by  the 
refiftance,  and  the  refiftance  diminifhes  along  with  the  velo- 
city, the  real  diminution  will  be  fomewhat  lefs  than  128  feet. 
We  fhall,  however,  fee  afterwards  that  in  one  fecond  its  velo- 
city will  be  reduced  from  800  to  687.  From  this  fimple 
inllance  we  fee  that  the  refiftance  of  the  air  muft  occafion  great 
deviation  from  parabolic  motion. 
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In  order  to  judge  accurately  of  its  cfleft,  we  muft  eonfider 
it  as  a retarding  force,  in  the  lame  way  as  we  conlider  gravity, 
The  weight  W of  a body  is  the  aggregate  of  the  aftion  of  the 
force  of  gravity  g on  each  particle  of  the  body.  Suppofe  the 
number  of  equal  particles,  or  the  quantity  of  matter,  of  a 
body  to  be  M,  then  W is  equivalent  to  ^M.  In  like  manner, 
the  refiftance  R,  which  we  obferve  in  any  experiment,  is  the 
aggregate°f  the  aftion  of  a retarding  force  R'  on  each  parti- 
cle, and  is  equivalent  to  R'M  ; and  as  g is  equal  to  fo  R'  is 
R 

equal  to  — . We  fhall  keep  this  diftinftion  in  view,  by  adding 

the  differential  mark'  to  the  letter  R or  r,  which  expreffes 
the  aggregate  refiftance. 

If  we,  in  this  manner,  confider  refiftance  as'  a retarding 
force,  we  can  compare  it  with  any  other  fuch  force  by  means 
of  the  retardation  which  it  produces  in  fimilar  circumftances. 
We  would  compare  it  with  gravity  by  comparing  the  dimi- 
nution of  velocity  which  its  uniform  aftion  produces  in  a 
given  time  with  the  diminution  produced  in  the  fame  time  by 
gravity.  Bui  we  have  no  opportunity  of  doing  this  direftly  ; , 
for  when  the  refiftance  of 'the  air  diminifhes  the  velocity  of  a 
body,  it  diminifhes  it  gradually,  which  occafions  a gradual 
diminution  of  its  own  intenfity.  This  is  not  the  cafe  with 
gravity,  which  has  the  fame  aftion  on  a body  in  motion  or  at 
reft.  We  cannot,  therefore,  obferve  the  uniform  action  of  the 
air’s  refiftance  as  a retarding  force.  We  muft  fall  on  fome  other 
way  of  making  the  comparifon.  We  can  ftate  them  both  as 
dead  preffures.  A ball  may  be  fitted  to  the  rod  of  a fpring 
fteelyard,  and  expofed  to  the  impulfe  of  the  wind.  This  will 
comprefs  the  fteelyard  to  the  mark  3,  for  inftance.  Perhaps 
the  weight  of  the  ball  will  comprefs  it  to  the  mark  6.  We  know 
that  half  this  weight  would  comprefs  it  to  3.  We  account, 
this  equal  to  the  preffure  of  the  air,  becaufe  they  balance  the 
fame  elafticity  of  the  fpring.  And  in  this  way  we  can  eftimate 
the  refiftance  by  weights,  whofe  preffures  are  equal  to  its  pref- 
fure, and  we  can  thus  compare  it  with  other  refinances,  weights, 
or  any  other  preffures.  In  faft,  we  are  meafuring  them  all  by 
the  elafticity  of  the  fpring.  This  elafticity  in  its  different 
pofitions  is  fuppofed  to  have  the  proportions  of  the  weights 
which  keep  it  in  thefe  pofitions.  Thus  we  reafon  from  the 
nature  of  gravity,  no  longer  confidered  as  a dead  preffure,  but 
as  a retarding  force  ; and  we  apply  our  conclufions  to  refin- 
ances which  exhibit  the  fame  preffures,  but  which  we  cannot 
make  to  aft  uniformly.  This  fenfc  of  the  words  muft  be  care- 
fully remembered  whenever  we  fpeak  of  refiftances  in  pound* 
and  ounces. 

The  moft  direft  and  convenient  way  of  dating  the  compa- 
rifon between  the  refiftance  of  the  air  and  the  accelerating  force 
of  gravity,  is  to  take  a cafe  in  which  we  know  that  they  are 
equal.  Since  the  refiftance  is  here  affumed  as  proportional  to 
the  fquare  of  the  velocity,  it  is  evident  that  the  velocity  may 
be  fo  increafed  that  the  refiftance  fhall  equal  or  exceed  the 
weight  of  the  body.  If  a body  be  already  moving  down- 
wards with  this  velocity,  it  cannot  accelerate;  becaufe  the  ac- 
celerating force  of  gravity  is  balanced  by  an  equal  retarding 
force  of  refiftance.  It  follows  from  this  remark,  that  this  ve- 
locity is  the  greateft  that  a body  can  acquire  by  the  force  of 
gravity  only.  Nay,  we  fhall  afterwards  fee  that  it  never  can 
completely  attain  it;  becaufe  as  it  approaches  to  this  velocity, 
the  remaining  accelerating  force  decreafes  fafter  than  the  velo- 
city increafes.  It  may  therefore  be  called  the  limiting  or 
terminal  velocity  by  gravity. 

Let  a be  the  height  through  which  a heavy  body  muft 
fall,  in  vacuo,  to  acquire  its  terminal  velocity  in  air.  If  pro- 
jected direftly  upwards  with  this  velocity,  it  will  rife  again  to 
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this  height,  and  the  height  Is  half  the  fpace  which  it  would 
deferihe  uniformly,  with  this  velocity  in  the  time  of  its  afeent. 
Therefore  the  refiftance  to  this  velocity  being  equal  to  the 
■weight  of  the  body,  it  would  extinguifh  this  velocity,  by  its 
uniform  aftion,  in  the  fame  time,  and  after  the  fame  diftance 
that  gravity  would. 

Now  let  g be  the  velocity  which  gravity  generates  or  ex- 
tinguifhes  during  an  unit  of  time,  and  let  u be  the  terminal 
velocity  of  any  particular  body.  The  theorems  for  perpendi- 

uz 

sular  afeents  give  us  g = — , u and  a being  both  numbers 
reprefenting  units  of  fpace  ; therefore,  in  the  prefent  cafe, 


we  have  r1  = 


2 a 


For  the  whole  refinance  r>  or  r'M,  is  fup- 


pofed  equal  to  the  weight,  or  to  g M;  and  therefore  rJ  is  equal 

to  =:  — and  2 a — . There  is  a confideration  which 

1 a g 

ought  to  have  place  here.  A body  defeends  in  air,  not  by  the 
whole  of  its  weight,  but  by  the  excefs  of  its  weight  above 
that  of  the  air  which  it  difplaces.  It  defeends  by  its  fpecific 
gravity  only  as  a Hone  does  in  water.  Suppofe  a body  32  times 

heavier  than  air,  it  will  be  buoyed  up  by  a force  equal  to—  of 

its  weight  ; and  inftead  of  acquiring  the  velocity  of  3 a feet  in 
a fecond,  it  will  only  acquire  a velocity  of  31,  even  though  it 
fuftained  no  reliftance  from  the  inertia  of  the  air.  Let  p be 
the  weight  of  the  body  and  7 r that  of  an  equal  bulk  of  air  : 
the  accelerative  force  of  relative  gravity  on  each  particle  will 

73* 

be  g x 1 — j and  this  relative  accelerating  force  might  be 

diftinguifhed  by  another  fymbol  y.  But  in  all  cafes  in  which 
we  have  any  intereft,  and  particularly  in  military  projedliles, 

— is  fo  fmall  a quantity  that  it  would  be  pedantic  affedlation 

to  attend  to  it.  It  is  much  more  than  compenfated  when  we 
make  g = 32  feet  inltead  of  ^2T\  which  it  fhould  be. 

Let  e be  the  time  of  this  afeent  in  oppofition  to  gravity. 
The  fame  theorems  give  us  e u — z a ; and  fince  the  refiftance 
competent  to  this  terminal  velocity  is  equal  to  gravity,  e will 
alfo  be  the  time  in  which  it  would  be  extinguifhed  by  the  uni- 
form a&ion  of  the  refiftance  ; for  which  reafon  we  may  call  it 
the  extinguifhing  time  for  this  velocity.  Let  R and  E mark 
the  refiftance  and  extinguifhing  time  for  the  fame  body  moving 
with  the  velocity  t. 

Since  the  refinances  are  as  the  fquares  of  the  velocities,  and 
the  reliftance  to  the  velocity  u is 


u* 


2a 


2 a 


u* 


lowing  proportion — ( = R)  : — ( = £) 


2a 


uniformly  retarded  by  the  refiftance  competent  to  this  velo- 
city, is  equal  to  the  height  through  which  this  body  muft  fall 
in  vacuo  in  order  to  acquire  its  terminal  velocity  in  air. 

All  thefe  circumftances  may  be  conceived  in  a manner  which, 
to  fome  readers,  will  be  more  familiar  and  palpable.  The  ter- 
minal velocity  is  that  where  the  refiftance  of  the  air  balances- 
and  is  equal  to  the  weight  of  the  body.  The  refiftance  of  the 
air  to  any  particular  body  is  as  the  fquare  of  the  velocity  j 
therefore  let  R be  the  whole  refiftance  to  the  body  moving 
with  the  velocity  1,  and  r the  refiftance  to  its  motion  with  the 
terminal  velocity  u ; we  muft  have  r = Rx  a2,  and  this  muft 
be  =W  the  weight.  Therefore,  to  obtain  the  terminal  velo- 
city, divide  the  weight  by  the  refiftance  to  the  velocity  1,  and 

f w 

the  quotient  is  the  fquare  of  the  terminal  velocity,  or-g-  = w?s 

And  this  is  a very  expeditious  method  of  determining  it,  if  R 
be  previoufly  known. 

Then  the  common  theorems  give  a , the  fall  neceflary  for 


R will  he  — — . More- 
2 a 

ever,  the  times  in  which  the  fame  velocity  will  be  extinguifhed 
by  different  forces,  afting  uniformly,  are  inverfely  as  the  forces, 

and  gravity  would  extinguifh  the  velocity  1 in  the  time  — , 

g 

l 2a 

(in  thefe  meafures)  to  — , = — — . Therefore  we  have  the  fol- 


producing  this  velocity  in  vacua 


2g 


and  the  time  of  the  fall 


= — — e,  and  eu  = 2 a,  = the  fpace  uniformly  deferibed  with  . 

the  velocity  u during  the  time  of  the  fall,  or  its  equal,  the  time 
of  the  extinction  by  the  uniform  action  of  the  refiftance  r ; and, 
fince  t extinguifhes  it  in  the^  time  e,  R,  which  is  a2  times 
fmaller,  will  extinguifh  it  in  the  time  u2e,  and  R will  extinguifh; 
the  velocity  1,  which  is  a times  lefs  than  u,  in  the  time  ucy 
that  is,  in  the  time  za  ; and  the  body,  moving  uniformly  dur- 
ing the  time  2 <2,  = E,  with  the  velocity  1,  will  deferibe  the- 
fpace  2 a ; and,  if  the  body  begin  to  move  with  the  velocity  rr 
and  be  uniformly  oppofed  by  the  refiftance  R,  it  will  be  brought 
to  reft  when  it  has  deferibed  the  fpace  a / and  the  fpace  ia 
which  the  refiftance  to  the  velocity  1 will  extinguifh' that  ve- 
locity by  its  uniform  action,  is  equal  to  the  height  through* 
which  that  body  muft  fall  in  vacuo  in  order  to  acquire  its  ter- 
minal velocity  in  air.  And  thus  every  thing  is  regulated  by 
the  time  E in  which  the  velocity  1 is  extinguifhed  by  the  uni- 
form action  of  the  correfponding  refiftance,  or  by  2.  a,  which  is 
the  fpace  uniformly  deferibed  during  this  time,,  with  the  ve* 
locity  1.  And  E and  2 a muft  be  expreffed  by  the  fame  num- 
ber. It  is  a number  of  units,,  of  time,  or  of  length. 

Having  afeertained  thefe  leading  circumftances  for  an  unit  o£ 
velocity,  weight,  and  bulk,  we  proceed  to  deduce  the  fimilar 
circumftances  for  any  other  magnitude ; and,  to  avoid  urrne- 
ceffary  complications,  we  fliall  always  fuppofe  the  bodies  to.  bo 
fpheres,  differing  only  in.  diameter  and  denfity. 

Firftr  then,  let  the  velocity  be  increafed  in  the  ratio  of  1 to  v, 

t[)‘1 

The  refiftance  will  now  be  — , = r. 


2a 


za 


The  extinguifhing  time  will  be  — ,,  = e,  = - — , and  ev—2ery 


v 


v 


2a,  and  2 a is 


2 a 2 a ~ u‘ 

equal  to  E,  the  time  in  which  the  velocity  1 will  he  extinguifhed 
by  the  uniform  action  of  the  refiftance  competent  to  this  ve- 
locity. 

The  velocity  1 would  in  this  cafe  be  extinguifhed  after  a 
motion  uniformly  retarded,  in  which  the  fpace  deferibed  i3 
one-half  of  what  would  be  uniformly  deferibed  during  the  fame 
time  with  the  conflant  velocity  1.  Therefore  the  fpace  thus 
deferibed,  by  a motion  which  begins  with  the  velocity  1 and  ia 


fo  that  the  rule  is  general,  that  the  fpace  along  which  any  ve- 
locity will  be  extinguifhed  by  the  uniform  action  of  the  cor- 
nefponding  refiftance,  is  equal  to  the  height  neceflary  for  com- 
municating the  terminal  velocity  to  that  body  by  gravity.  For 
e v is  twice  the  fpace  through  which  the  body  moves  while  the 
velocity  v is  extinguifhed  by  the  uniform  refiftance; 

In  the  2d  place,  let  the  diameter  increafe  in  the  proportion 
of  1 to  d.  The  aggregate  of  the  refiftance  changes  in  the  pro- 
portion of  the  furface  iimilarly  refilled,  that  is,  in  the  propor- 
tion of  1 to  d But  the  quantity  of  matter,  or  number  of 
particles  among  which  this  refiftance  is  to  be  diftributed,. 
changes  in  the  proportion  of  1 to  d3.  Therefore  thd  retarding 

power  of  the  refiftance  changes  in  the  proportion  of  1 to  — » 
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When  the  diameter  was  1,  the  refiltance  to  a velocity  i was 

— . It  mu  ft  now  be The  time  in  which  this  diminifhed 

2<J  2 a a 

refiftance  will  extingnith  the  velocity  I mtifl  increafe  in  the 
proportion  of  the  diminution  ot  force,  and  muff  now  be  E d, 
or  2 a d,  and  the  fpace  uniformly  deferibed  during  this  time 
with  the  initial  velocity  t mutl  be  2 a d;  and  this  imili  Hill  be 
twice  the  height  neceflary  for  communicating  tlie  terminal 


velocity  no  to  this  body.  We  muft.  llill  have  g zz 


1U“ 


2 a cl 


and 


therefore  no1  — 2 gad,  and  to  ^2  gad,  = 2 g a d. 

But  u = y 2 g a.  Therefore  the  terminal  velocity  tv  for  this 

body  is  = u yd ; and  the  htiglit  necefTary  for  corr-.iunicating 
it  is  ad.  Therefore  the  terminal  velocity  varies  in  the  fubdu- 
plicate  ratio  of  the  diameter  of  the  ball,  and  the  fall  neceflary 
for  producing  it  varies  in  the  iimple  ratio  of  the  diameter.  The 

cxtinguifhing  time  for  the  velocity  v muft  now'  be  — — . 

v 

If,  in  the  3d  place,  the  denfity  of  the  ball  be  increaicd  in  the 
proportion  of  1 to  m , the  number  of  particles  among  which  the 
refillance  is  to  be  diilributed  is  increaicd  in  the  fariie  proportion, 
and  therefore  the  retarding  force  of  the  refiftance  is  equally  di- 
minitlied ; and  if  the  denfity  of  the  air  be  increased  in  the  propor- 
tion of  1 to«,  the  retarding  force  of  the  refiftance  increafes  in  the 
fame  proportion : hence  we  eafily  deduce  thefe^w/mz/expreflions. 


The  terminal  velocity  — u 


\/  1 m s/  '« 


in 


The  producing  fall  in  •vacuo  — a d ■ — . 


n 


The  retarding  power  of  refiftance  to  any  velocity  = r,  = 
vz 


m 

2 ad- 

E dm 

The  extinguifhing  time  for  any  velocity  v = — . 

And  thus  we  fee  that  the  chief  circumftances  are  regulated 
by  the  terminal  velocity,  or  are  conveniently  referred  to  it. 

To  render  the  deduflions  from  thefe  premifes  perfpicuous, 
and  for  communicating  diltindl  notions  or  ideas,  it  will  be  pro- 
per to  affume  fome  convenient  units,  by  which  all  thefe  quan- 
tities may  be  meafured ; and,  as  this  fubjeft  is  chiefly  in  ter  citing 
in  the  cafe  of  military  proje&iles,  we  (hall  adapt  our  units  to 
this  purpofe.  Therefore,  let  a fccond  be  the  unit  of  time,  a 
foot  the  unit  of  fpace  and  velocity,  an  inch  the  unit  of  diameter 
of  a ball  or  fh ell,  and  a pound  avoirdupoife  the  unit  of  preuure, 
whether  of  weight  or  of  refiftance;  therefore  is  32  feet. 

The  great  difficulty  is  to  procure  an  abfolute  meafure  ,of  r,  or 
u,  or  a ; any  one  of  thefe  will  determine  the  others. 

Sir  Ifaac  Newton  has  attempted  to  determine  r by  theory, 
and  employs  a great  part  of  the  fecond  book  of  the  Princtpta  in 
demonftrating  that  the  refiftance  to  a fphere  moving  with  any 
velocity  is  to  the  force  which  would  generate  or  deftroy  its 
whole  motion  in  the  time  that  it  would  uniformly  move'  over 
y of  its  diameter  with  this  velocity  as  the  denfity  of  the  air  is  to 
the  denfity  of  the  fphere.  This  is  equivalent  to  demonftrating 
that  the  refiftance  of  the  air  to  a fphere  moving  through  it  with 
any  velocity,  is  equal  to  half  the  weight  of  a column  of  air 
having  a great  circle  of  the  fphere  for  its  bate,  and  for  its  alti- 
tude the  height  from  which  a body  muft  fall  in  vacuo  to  acquire 
this  velocity.  This  appears  from  Newton’s  demonftration  ; for, 
let  the  fpecific  gravity  of  the  air  be  to  lhat  of  the  ball  as  1 to  7 zz; 
then,  becaufe  the  times  in  which  the  fame  velocity  will  be  ex- 
tinguiffied  by  the  uniform  action  of  different  forces  are  inverfely 
as  the  forces,  the  refiftance  to  this  velocity  would  extinguiffi  jt 


in  the  time  of  deferibing  J m d,  d being  the  diameter  of  the  ball. 
Now  1 is  to  in  as  the  weight  of  the  difplaced  air  to  the  weight 
of  the  ball,  or  as  \ of  the  diameter  of  the  ball  to  the  length  of  a 
column  of  air  of  equal  weight.  Call  this  length  a ; a is  there- 
fore equal  to  , m d.  Suppofe  the  ball  to  fall  from  the  height  a 
in  the  time  t,  and  acquire  the  velocity' u.  1 f it  moved  uniformly 
with  this  velocity  during  this  time,  it  would  deferibe  a fpace  = 
2 a,  or  £ m a.  Now  its  we'ght  would  extinguiffi  this  velocity, 
or  deftroy  this  motion,  in  the  fame  time,  that  is,  in  the  time  of 
deferibing  \ v id-,  but  the  refiftance  of  the  air  would  do  this  in 
the  time  of  deferibing  f m d ; that  is,  in  twice  the  time.  The 
refiftance  therefore  is  equal  to  half  the  weight  of  the  ball,  or  to 
half  the  weight  of  the  column  of  air  whole  height  is  the  height 
producing  the  velocity.  But  the  refiftances  to  different  ve- 
locities are  as  the  fquares  of  the  velocities;  and  therefore,  as 
their  producing  heights,  and,  in  general,  the  refiftance  of  the 
air  to  a fphere  moving  with  any  velocity,  is  equal  to  the  half 
weight  of  a column  of  air  of  equal  ferition,  and  vvhofe  altitude  is 
the  height  producing  the  velocity.  The  refult  of  this  inveftiga- 
tion  has  been  aequiefeed  in  by  all  fir  Ifaac  Newton’s  commen- 
tators. M;  < y faults  have  indeed  been  found  with  his  reafoning, 
and  even  with  his  principles ; and  it  muft  be  acknowledged  that 
although  this  inveftigation  is  by  far  the  mofl  ingenious  of  any  in 
the  Principia,  and  fets  his  acutenefs  and  addrefs  in  the  moll  con- 
fpicuous  light,  his  reafoning  is  liable  to  feriou3  objeiflions,  which 
his  moll  ingenious  commentators  have  not  completely  removed. 
However,  the  conclufion  has  been  aequiefeed  in,  as  we  have 
already  (fated,  but  as  if  derived  from  other  principles,  or  by  more 
logical  reafoning.  We  cannot,  however,  lay  that  the  realbnings 
or  .aifumptions  of  thefe  mathematicians  are  much  better  than, 
Newton’s  : and  we  muft  add,  that  all  the  caufes  of  deviation 
from  the  duplicate  ratio  of  the  velocities,  and  the  caufes  of  in- 
creafed  refiftance,  which  the  later  authors  have  valued  them- 
felves  for  difeovering  and  introducing  into  their  inveftigations, 
were  pointed  out  by  fir  Ifaac  Newton,  but  purpofely  omitted  by 
him,  in  order  to  facilitate  the  difeuffion  in  re  difficillima.  (See 
Schol.  prop.  37.  b.  ii.) 

It  is  known  that  the  weight  of  a cubic  foot  of  water  is  62 \ 
pounds,  and  that  the  medium  denfity  of  the  air  is  of  water; 
therefore  let  a be  the  height  producing  the  velocity  (in  feet), 
and  d the  diameter  of  the  ball  (in  inches),  and  if  the  periphery 
of  a circle  whofe  diameter  is  1 ; the  refiftance  of  the  air  will  be 


62  [ 7T  1 a 

= X — X X — 

840  4 144  2 
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dz  = 


a d1 
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pounds,  very  near- 


vz  ^ ' vz  clz 

V>  ~ 4928;  X 64  ' 315417 

We  may  take  an  example.  A ball  of  caff;  iron  weighing  T2 
pounds,  is  4*  inches  in  diameter.  Suppofe  this  ball  to  move  at 
the  rate  of  25  ,'3  feet  in  a fecond  (the  realon  of  this  choice  will 
appear  afterwards).  The  height  which  will  produce  this  ve- 
locity in  a falling  body  is  feet.  The  area  of  its  great  circle 
is  o,x  1044  feet,  or -rVo^Vf  one  foot-  Suppofe  water  to  be 
840  times  heavier  than  air,  the  weight  of  the  air  incumbent  on 
this  great  circle,  and  9^  feet  high,  is  0,081151  pounds:  half  of 
this  is  0.0405755  or  Te§^|-ie'>  or  nearly  y7  of  a pound. 
This  ffiould  be  the  refiftance  of  the  air  to  this  motion  of  the  ball. 

In  all  matters  of  phyfical  difeuffion,  it  is  prudent  to  confront 
every  theoretical  conclufion  with  experiment.  This  is  particu- 
larly neceflary  in  the  prefent  inllance,  becaufe  the  theory  on 
which  this  propofition  is  founded  is  extremely  uncertain.  New- 
ton (peaks  of  it  with  the  moll  cautious  diffidence,  and  fecures 
the  j,uftnef's  of  the  conelufions  by  the  conditions  which  he  af- 
fumes  in  his  inveftigation.  He  defcribes  with  the  greateft  pre- 
cifion  the  Hate  of  the  Huid  in  which  the  body  muft  move,  fo  as 
that  the  demonftrations  may  be  ftritf,  and  leaves  it  to  others  to 
pronounce  whether  this  is  the  real  conliitution  of  our  atmo- 
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fphere.  It  mud  be  granted  that  it  is  not ; and  that  many 
other  fuppofitions  have  been  introduced  by  his  commentators 
and  followers,  in  order  to  fuit  his  invettigation  (for  we  muft 
afiert  that  little  or  nothing  has  been  added  to  it)  to  the  cir- 
CEmftances  of  the  cafe. 

Newton  himfelf,  therefore,  attempted  to  compare  his  propo- 
rtions with  experiment.  Some  were  made  by  dropping  balls 
from  the  dome  of  St.  Paul’s  cathedral ; and  all  thcfe  (bowed  as 
great  a coincidence  with  his  theory  as  they  did  with  each  other  : 
but  the  irregularities  were  too'grcat  to  allow  him  to  fay  with 
precifion  what  was  the  refinance.  It  appeared  to  follow  the 
proportion  of  the  fquares  of  the  velocities  with  fufficient  exaft- 
nels;  and  though  he  could  not  fay  that  the  refiftance  was  equal 
to  the  weight  of  the  column  of  air  having  the  height  neceffary 
for  communicating  the  velocity,  it  was  always  equal  to  a de- 
terminate part  of  it ; and  might  be  (dated  = na,  n being  a num- 
ber to  be  fixed  by  numerous  experiments. 

One  great  (ource  of  uncertainty  in  his  experiments  feems  to 
have  efcaped  his  obfervation  : the  air  in  that  dome  is  almoft 
always  in  a Rate  of  motion.  In  the  futnmer  leafon  there  is  a 
very  fenfible  current  of  air  downwards,  and  frequently  in  win- 
ter it  is  upwards:  and  this  current  bears  a very  great  propor- 
tion to  the  velocity  of  the  defcents.  Sir  Ifaac  takes  no  notice  of 
this. 

He  made  another  fet  of  experiments  with  pendulums  ; and 
has  pointed  out  fome  very  curious  and  unexpected  circumftances 
of  their  motions  in  a refitting  medium.  There  is  hardly  any 
part  of  his  noble  work  in  which  his  addrefs,  his  patience,  and 
his  aftonittiing  penetration,  appear  in  greater  Iuitre.  It  requires 
the  utmolt  intenfenefs  of  thought  to  follow  him  in  thefe  dif- 
quifitions  ; and  we  cannot  enter  on  the  fubjeft  at  prefent : 
fome  notice  will  be  taken  of  thefe  experiments  in  the  article 
Resistance  of  Fluids.  Their  refults  were  much  more  uni- 
form, and  confirmed  his  general  theory  ; and,  as  we  have  faid 
above,  it  has  been  acquiefced  in  by  the  firft  mathematicians  of 
Europe. 

But  the  deduftions  from  this  theory  were  fo  inconfiftent  with 
the  obferved  motions  of  military  projectiles,  when  the  velocities 
are  prodigious,  that  no  application  could  be  made  which  could 
be  of  any  fervice  for  determining  the  path  3nd  motion  of  can- 
non (hot  and  bombs  ; and  although  Mr.  John  Bernoulli  gave 
in  1718a  mod  elegant  determination  of  the  trajectory  and  mo- 
tion of  a body  projected  in  a fluid  which  refills  in  the  duplicate 
ratio  of  the  velocities  (a  problem  which  even  Newton  did. not 
attempt),  it  has  remained  a dead  letter.  Mr.  Benjamin  Ro- 
bins, equally  eminent  for  phyfical  fcience  and  mathematical 
genius,  was  the  firft  who  fufipefted  the  true  caufe  of  the  imper- 
fection of  the  ufually  received  theories  ; and  in  1737  pub- 
lifhed  a (mail  traCt,  in  which  he  (bowed  clearly,  that  even  the 
Newtonian  theory  of  refiftance  muft  caufe  a cannon  ball,  dif- 
charged  with  a full  allotment  of  powder,  to  deviate  further  from 
the  parabola,  in  which  it  would  move  in  vacuo,  than  the  para- 
bola deviates  from  a ftraight  line.  But  he  further  alTerted,  on 
the  authority  of  good  reafoning,  that  infuch  great  velocities  the 
refiftance  muft  be  much  greater  than  this  theory  afligns ; be- 
caufe,  befides  the  refiftance  arifing  from  the  inertia  of  the  air 
which  is  put  in  motion  by  the  hall,  there  muft  be  a refiftance 
arifing  from  a condcnfation  of  the  air  on  the  anterior  furface  of 
the  hall,  and  a rarefaCIion  behind  it  : and  there  mult  be  a third 
refiftance,  arifing  from  the  ftatical  preflurc  of  the  air  on  its  an- 
terior part,  when  the  motion  is  fo  fwift  that  there  is  a vacuum  be- 
hind. Even  thefe  caulesof  difageeement  with  the  theory  had  been 
fore  et’n  and  mentioned  by  Newton  (fee  the  Scholium  to  prop.  37, 
Book  II.  Princip.')  ; but  the  fubjeft  feems  to  have  been  little  at- 
tended to.  The  eminent  mathematicians  had  few  opportunities  of 
making  experiments;  and  the  profellional  men,  who  were  in  the 
fervice  of  princes,  and  had  their  countenance  and  aid  in  this  mat- 
ter, w ere  generally  too  deficient  in  mathematical  knowledge  to 
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make  a proper  ufe  of  their  opportunities.  The  numerous  and 
fplendid  volumes  which  thefe  gentlemen  have  been  enabled  to 
publifii  by  the  patronage  of  fovereigns  are'  little  more  than  pro- 
lix extenlions  of  the  Ample  theory  of  Galileo.  Some  of  them, 
however,  fuch  as  St.  Remy,  Antonini,  and  Le  Blond,  have 
given  moll  valuable  colleftions  of  experiments,  ready  for  the 
ufe  of  the  profound  mathematician. 

Two  or  three  years  after  this  firft  publication,  Mr.  Robins 
liit  upon  that  ingenious  method  of  meafuring  the  great  veloci- 
ties of  military  projeftiles, 'which  has  handed  down  his  name  to 
pofteiity  with  great  honour.  And  having  afeertained  thefe  ve- 
locities, he  difeovered  the  prodigious  refiftance  of  the  air,  by 
obferving  the  diminution  of  velocity  which  it  occafioned.  This 
made  him  anxious  to  examine  what  was  the  real  refiftance  to 
any  velocity  whatever,  in  order  to  afeertain  what  was  the  law 
of  its  variation  ; and  he  was  equally  fortunate  in  this  attempt. 

It  appears  (Robins’s  Math.  IVorks,  vol.  i.  page  205.)  that  a 
fphere  of  4*  inches  in  diameter,  moving  at  the  rate  of  25-t-  feet 
in  a fecond,  fuftained  a reliftar.ee  of  0,04914  pounds,  or 
of  a pound.  This  is  a greater  refiftance  than  that  of  the  New- 
tonian theory,  which  gave  4®  in  the  proportion  of  iogo 

to  12 xr,  or  very  nearly  in  the  proportion  of  five  to  6 in  fmall 
numbers.  And  we  may  adopt  as  a rule  in  all  moderate  velo 
cities,  that  the  refiftance  to  a fphere  is  equal  to  of  the 
weight  of  a column  of  air  having  the  great  circle  of  the  lphere 
fur  its  bafe,  and  for  its  altitude  the  height  through  which  a 
heavy  body  muft  fall  in  vacuo  to  acquire  the  velocity  of  projec- 
tion. 

This  experiment  is  peculiarly  valuable,  becaufe  the  ball  is 
precifely  the  fixe  of  a 12-pound  (hot  of  call  iron ; and  its  ac- 
curacy may  be  depended  on.  There  is  but  one  fource  of  error. 
The  whirling  motion  muft  have  occafioned  fome  whirl  in  the 
air,  which  would  continue  till  the  ball  again  paffed  through 
the  fame  point  of  its  revolution.  The  refiftance  obferved  is 
therefore  probably  fomewbat  lefs  than  the  true  refiftance  to 
the  velocity  of  25-  feet,  becaufe  it  was  exerted  in  a relative 
velocity  which  was  lefs  than  this,  and  is,  in  faft,  the  refiftance 
competent  to  this  relative  and  fmaller  velocity. — Accordingly, 
Mr.  Smeaton,  a nioft  fagacious  naturalift,  places  great  confi- 
dence in  the  obfervations  of  a Mr.  Roufc  of  Leicefterflrire,  who 
meafured  the  refiftance  by  the  effeft  of  the  wind  on  a plane 
properly  expofed  to  it.  He  does  not  tell  us  in  what  way  the 
velocity  of  the  wind  was  afeertained  ; but  our  deference  for 
his  great  penetration  and  experience  difpofes  us  to  believe  that 
this  point  was  well  determined.  The  refiftance  obferved  by- 
Mr.  Roufe  exceeds  that  refulting  from  Mr.  Robins’s  expeu- 
rnents  nearly  in  the  proportion  of  7 to  10.  Chevalier  de  Borda 
made  experiments  fimilar  to  thofe  of  Mr.  Robins,  and  his 
refults  exceed  thofe  of  Robins  in  the  proportion  of  9 to  6. 
Thefe  differences  are  fo  confiderable,  that  we  are  at  a lofs  what 
meafure  to  abide  by.  It  is  much  to  be  regretted,  that  in  a fub- 
jeft fo  interefting  both  to  the  philofopher  and  the  man  of  the 
world,  experiments  have  not  been  multiplied.  Nothing  would 
tend  fo  much  to  perfeft  the  fcience  of  gunnery  j and  indeed  till 
this  be  done,  all  the  labours  of  mathematicians  are  of  no  avail. 
Their  inveltigation6  muft  remain  an  unintelligible  cipher,  till 
this  key  be  fupplied.  It  is  to  be  hoped  that  Dr.  Charles  Hut- 
ton of  Woolwich,  who  has  fo  ably  extended  Mr.  Robin’s  Ex- 
amination of  the  Initial  Velocities  of  Military  Projeftiles,  will 
be  encouraged  to  proceed  to  this  part  of  the  fubjeft.  We 
(hould  wi(h  to  fee,  in  the  fiift  place,  a numerous  fet  of  expe- 
riments for  afeertaining  the  refiftancis  in  moderate  velocities; 
and,  in  order  to  avoid  all  poffible  error  ftotn  the  refiftance  and 
inertia  ot  the  machine,  which  is  neceffarily  blended  vrith  the 
refiftance  of  the  hall,  in  Mr.  Robins’s  form  of  the  expc» 
ment,  and  is  ftparated  with  great  uncertainty  and  rijk 
error,  we  would  recommend  a form  of  experiment  loinewtiat 
different. 
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Let  the  axis  and  arm  which  carries  the  ball  be  conne&ed 
with  wheelvvoik,  by  which  it  can  be  put  in  motion,  and  gra- 
dually accelerated.  Let  the  ball  be  fo  connected  with  a bent 
fpring,  that  this  dull  gradually  comprefs  it  as  the  refinance 
increafes,  and  leave  a mark  of  the  degree  of  compredion  ; and 
let  all  this  part  of  the  apparatus  be  fereened  from  the  air  ex- 
cept the  ball.  The  velocity  will  be  determined  precifely  by 
the  revolutions  of  the  arm,  and  the  relillance  by  the  com- 
preflion  of  the  fpring.  The  bell  method  would  be  to  let  this 
part  of  the  apparatus  be  made  to  Hide  along  the  revolving  arm, 
i'o  that  the  ball  can  be  made  to  deferibe  larger  and  larger  circles. 
An  intelligent  mechanician  will  eafily  contrive  an  apparatus  of 
this  kind,  held  at  any  didance  from  the  axis  by  a cord,  which 
paffes  over  a pulley  in  the  axis  itfelf,  and  is  then  brought  along 
apeiforation  in  theaxh,  and  comes  out  at  its  extremity,  where 
it  is  fitted  with  a fwivtl,  to  prevent  it  from  fnapping  by  being 
twilled.  Now  let  the  machine  be  put  in  motion.  The  cen- 
trifugal force  of  the  ball  and  apparatus  will  caufe  it  to  fly  out 
as  far -as  it  is  allowed  by  the  cord ; and  if  the  whole  be  put  in 
motion  by  conned  ing  it  with  fome  mill,  the  velocity  may  be  molt 
accurately  afeertained.  It  may  alfo  be  fitted  with  a bell  and 
hammer  like  Gravefande’s  machine  for  meafuring  centrifugal 
forces.  Now  by  gradually  veering  off  more  cord,  the  didance 
from  the  centre,  and  confcquently  the  velocity  and  red  dance 
increafe,  till  the  hammer  is  difengaged  and  drikes  the  bell. 

Another  great  advantage  of  this  form  of  the  experiment  is, 
that  the  refidance  to  very  great  velocities  may  be  thus  examined, 
which  was  impoffible  in  Mr.  Robins’s  way.  This  is  the  great 
defideratum,  that  we  may  learn  in  what  proportion  of  the  velo- 
cities  the  refinances  increafe. 

In  the  fame  manner  an  apparatus,  confiding  of  Dr.  Lynd’s 
Anemometer,  deferibed  in  the  article  Pneumatics,  might 
be  whirled  round  with  prodigious  rapidity,  and  the  fluid  on  it 
might  be  made  clammy,  which  would  leave  a mark  at  its 
greated  elevation,  and  thus  difeove*  the  refidance  of  the  air  to 
rapid  motions. 

Nay,  we  are  of  opinion  that  the  refidance  to  very  rapid 
motions  may  be  meafured  dire&ly  in  the  conduit-pipe  of  fome 
of  the  great  cylinder  bellows  employed  in  blad  furnaces:  the 
velocity  of  the  air  in  this  pipe  is  afeertained  by  the  capacity  of 
the  cylinder  and  the  drokes  of  the  pidon.  We  think  it  our 
duty  to  point  out  to  fuch  as  have  the  opportunities  of  trying 
them,  methods  which  promife  accurate  rel'ults  for  afeertaining 
this  moll  defnable  point. 

We  are  the  more  puzzled  what  meafure  to  abide  by,  becaufe 
Mr.  Robins  hitnfelf,  in  his  Pta&ical  Propofitions,  does  not 
make  ufe  of  the  refult  of  his  own  experiments,  but  takes  a much 
lower  meafure.  We  mud  content  ourfelves,  however,  with 
this  experimental  meafure,  bt caufe  it  is  as  yet  the  only  one  of 
which  any  account  can  be  given,  or  well-founded  opinion 
formed. 

Therefore,  in  order  to  apply  our  formula?,  we  mud  reduce 
this  experiment,  which  was  made  on  a ball  of  4^-  inches  dia- 
meter, moving  with  the  velocity  of  25 1-  feet  per  fecond,  to 
what  would  be  the  refidance  to  a ball  of  one  inch,  having  the 

velocity  1 foot.  This  will  evidently  give  us  R =■ LTLLjL- 

1 4,53x  25.2* 

being  diminidied  in  the  duplicate  ratio  of  the  diameter  and 
velocity.  This  gives  us  R :=  0,0000038.1973  pounds,  or 

0f  a pound.  The  logarithm  is  4,58204.  The  rc- 

10 c 0000 

fi dance  here  determined  is  the  fame  whatever  fubdance  the 
ball  be  of  j but  the  retardation  occafioned  by  it  will  depend  on 
the  proportion  of  the  refidance  to  the  vis  itjita  of  the  hall; 
that  is,  to  its  quantity  of  motion.  This  in  limilar  velocities 
and  diameters  is  as  the  denfity  of  the  ball.  The  balls  ufed  ill 
military  fervice  are  of  call  iron  or  of  lead,  whofe  fpecific  gra- 
vities are  7,207  and  11,37  nearly,  water  being  1.  There  is 
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confiderable  variety  in  cafl  iron,  and  this  denfity  is  about  the 
medium.  Thefe  data  will  give  us 


W,  or  weight  of  a ball  1 inch  in 
diameter 
Log.  of  W 
E" 

Log.  of  E 

u , or  terminal  velocity 
Log.  u 


For  I ron.  For  Lead. 


lb.  0,13648 

9-*35°9 

1 1 1 6 ;/,6 

3-°479° 

189,03 

2,27^53 

558,3 


0,21533 

9-333 1° 

1761  !',6 

3-2459 1 
237>43 
2 • 3 7 5 5 3 
8 So, 8 


a,  or  producing  height 

Thefe  numbers  are  of  frequent  ufe  in  all  quellions  on  this 
fubjeCl. 

Mr.  Robins  gives  an  expeditious  rule  for  readily  finding  a, 
which  he  calls  F (lee  the  article  Gunnery),  by  which  it  is 
made  geo  feet  for  a call  iron  ball  of  an  inch  diameter.  But  no 
theory  of  refidance  which  hepiofcffes  to  ufe  will  make  this 
height  necedary  for  producing  the  terminal  velocity.  His  F 
therefore  is  an  empirical  quantity,  analogous  indeed  to  the  pro- 
ducing height,  but  accommodated  to  his  theory  of  the  trajectory 
of  cannon-lhot,  which  he  promifed  to  publilh,  but  did  not  live 
to  execute.  We  need  not  be  very  anxious  about  this ; for  all 
our  quantities  change  in  the  fame  proportion  with  R,  and  need 
only  a correction  by  a multiplier  or  divifor,  when  R ihall  be 
accurately  edablifhed. 

We  may  illullrate  the  ufe  of  thefe  formulae  by  ex-amples. 

1.  Then,  to  find  the  refidance  to  a 24-pound  ball  moving 
with  the  velocity  of  1670  feet  in  a fecond,  which  is  nearly  the 
velocity  communicated  by  16  lb.  of  powder.  The  diameter  is 
5,603  inches. 

Log.  R 4-4.58204 

Log-^2  ....  -f-  J .49674 

Log.  1670 3 - - - 4-6.44548 

L°g- 334^4  r - 2.52426 

But  it  is  found,  by  unequivocal  experiments  on  the  retar- 
dation of  fuch  a motion,  that  it  is  5041b.  This  is  owing  to  the 
caufes  often  mentioned,  the  additional  refidance  to  great  velo- 
cities, ariling  from  the  condenfation  of  the  air,  and  from  its 
preffure  into  the  vacuum  left  by  the  ball. 

2.  Required  the  terminal  velocity  of  this  ball  ? 


Log.  R 
Log.  d% 

Log.  refid.  to  veloc.  1 
Log.  \V 

Did.  of  a and  b,  — log 
Log.  447,4 


-t  4.58204 

4- 1. 49^74 


U 


O.07878  = a 
1.38021  — b 

5-3°H3 

2.63071 

As  the  terminal  velocity  «,  and  its  producing  height  a,  enter 
into  all  computations  of  military  projectiles,  we  have  inferted 
the  following  Table  for  the  ufual  fixes  of  cannon-fliot,  com- 
puted both  by  the  Newtonian  theory  of  refillance,  and  by  the 
refiftances  oblerved  in  Robins’s  experiments. 


Lb.  Ball 

Ncvvion. 

Robins. 

Diam. 

Inch. 

u. 

Term.  Vcl. 

^ a 

Term  Vcl- 

2 a 

I 

289,9 

2626,4 

263,4 

2 168,6 

>,94 

2 

324.9 

3298,5 

295,2 

2723,5 

2,45 

3 

348,2 

3788,2 

3 1 27,9 

2,80 

4 

3b5,3 

4>7°,3 

33i,9 

3442,6 

3,08 

6 

39  0,8 

4472>7 

3940,7 

3>52 

9 

418,1 

7463,5 

379,9 

4511,2 

4>°4 

12 

438,6 

6oro,6 

398,5 

4962,9 

4,45 

18 

469>3 

6883,3 

426,5 

S683,5 

5,09 

24 

492,4 

7576,3 

447,4 

6255-7 

5,61 

32 

512,6 

8024,8 

465,8 

6780,4 

6,21 

540,5 

9I29  9 

49*, 5 

7538,3 

6,75 
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Mr.  Muller,  in  His  writings  on  this  fubjeil,  gives  a much 
i fmaller  meafure  of  refiftance,  and  confeqiivntly  much  greater 
terminal  velocity  : but  his  theory  is  a miftake  from  beginning 
. to  end  (See  his  Supplement  to  his  Treatife  of  Artillery,  art.  150, 
&c.)  In  art.  14S.  he  afTumes  an  algebraic  expreffion  for  a 
•i  principle  of  mechanical  argument;  and  from  its  confcquencc 
i;  draws  erroneous  concludons.  He  makes  the  refiftance  of  a cy- 
linder one-third  lefs  than  Newton  fuppofes  it ; and  his  real'on  is 
falfe.  Newton's  meafure  is  demonllrated  by  his  commentators 
Le  Seur  and  faquier  to  be  even  a little  too  fmall,  upon  his  own 
principles,  (Not.  277.  Prop.  36.  B.  II.)  Mr.  Muller  then, 
without  any  feemir.g  reafon,  introduces  a new  principle,  which 
he  makes  the  chief  fupport  of  his  theory,  in  oppolition  to  the 
theories  of  other  mathematicians.  The  principle  is  falfe,  and 
even  abfurd,  as  we  diall  have  occafion  to  Ihow  by  and  by.  In 
confequence,  however,  of  tin's  principle,  he  is  enabled  to  com- 
pare the  refults  with  many  experiments,  and  the  agreement  is 
very  flattering.  But  we  diall  loon  fee  that  little  dependence  can 
be  had  on  fuch  companions.  We  notice  thefe  things  here,  be- 
caufe  Mr.  Muller  being  head  of  the  artillery-fchool  in  Britain; 
his  publications  have  become  a fort  of  text-books.  We  are 
miferably  deficient  in  works  on  this  fubjedl,  and  mud  have  re- 
courfe  to  the  foreign  writers. 

We  now  proceed  to  confider  thefe  motions  through  their  whole 
courfe  : and  we  diall  firlt  confider  them  as  aftedled  by  the  refift- 
ance  only  ; then  we  diall  confider  the  perpendicular  afeents  and 
defeents  of  heavy  bodies  through  the  air ; and,  lafily,  their 
motion  in  a curvilineal  trajectory,  when  projected  obliquely. 
This  mult  be  done  by  the  help  of  the  abdruler  parts  of  flnxi- 
onary  mathematics.  To  make  it  more  perfpicuous,  we  dial  I, 
byway  of  introduction,  confider  the  Amply  refifled  reCtilineal 
motions  geometrically,  in  the  manner  of  Sir  Ifaac  Newton.  As 
we  advance,  we  fhall  quit  this  track,  and  profecute  it  alge- 
braically, having  by  this  time  acquired  diflinCt  ideas  of  the  al- 
gebraic quantities. 

We  mult  keep  in  mind  the  tundame.ital  theorems  of  varied 
motions. 

1.  The  momentary  variation  of  the  velocity  is  proportional 
to  the  force  and  the  moment  of  time  jointly,  and  may  there- 
fore be  reprefented  by  i d = ft,  where  v is  the  momentary 
increment  or  decrement  of  the  velocity  v,  f the  accelerating 

or  retarding  force,  and  t the  moment  or  increment  of  the 
time  (. 

2.  The  momentary  variation  of  the  fquare  of  the  velocity  is 
as  the  force,  and  as  the  increment  or  decrement  of  the  fpace 

jointly  ; and  may  be  reprefented  by  dr  v v =fs.  The  fird 
propofition  is  familiarly  known.  The  fecond  is  the  59th  of 
Newton’s  Principia,  B.  I.  It  is  demontlrated  in  the  article 
Optics,  and  is  the  molt  extenfively  ufeful  propofition  in  me- 
chanics. 

Thelc  things  being  premifed,  let  the  draight  line  AC  (pi.  22 . 
fig.  5.)  reprefent  the  initial  velocity  V,  and  let  CO,  perpen- 
dicular to  AC,  be  the  time  in  which  this  velocity  would  be  ex- 
tinguidied  by  the  uniform  action  of  the  rcfidancc.  Draw 
through  the  point  A an  equilateral  hyperbola  A f B,  having 
OK,  OCD  for  its  atymptotes;  then  let  the  time  of  the  refilled 
motion  be  reprefented  by  the  line  CB,  C being  the  full  inllant 
of  the  motion.  If  there  be  drawn  perpendicular  ordinates 
x e,  g ft  DB,  &c.  to  the  hyperbola,  they  will  be  proportional 
to  the  velocities  of  the  body  at  the  indants  x,  g,  D,  &c.  and 
the  hyperbolic  areas  AC  x e,  AC  g /,  ACDB,  &c.  will  be 
proportional  to  the  fpaces  deferibed  during  the  times  C x,  C g, 
CB,  &rc. 

For,  fuppofe  the  time  divided  into  an  indefinite  number  of 
fmall  and  equal  moments,  C c,  D d,  &c.  draw  the  ordinates 
ac,  b d,  and  the  perpendiculars  b /3,  a a.  Then,  by  the  nature 
of  the  hyperbola,  AC  : a c = O ( ; OC  3 and-  AC — a it ; a 1 ~ 
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O r-OC  : OC,  that  is,  A a : a c=  C e : OC,  and  A a.  : C.  c 
— a c : OC,  = AC • a c : AOOC  ; in  like  manner,  B /3  : D d 
= BD‘  b D : BD'  OD.  Now  D d — C c,  becaufe  the  mo- 
ments of  time  were  taken  equal,  and  the  rectangles  AC'CO, 
UDDO,  are  equal,  by  the  nature  of  the  hyperbola;  therefore 
A a : B /3—  AC'  a e : BD’  b d : but  as  the  points  c,  d con- 
tinually approach,  and  ultimately  coincide  with  C,  D,  the 
ultimate  ratio  of  AC'  a c to  BD'  b d is  that  of  AC1  to  BD2  ; 
therefore  the  momentary  decrenienls  of  AC  and  BDare  as  AC1 
and  BD1.  Now,  becaufe  the  refiftance  is  meafured  by  the  mo- 
mentary diminution  of  velocity,  thefe  diminutions  are  as  the 
fquares  of  the  velocities  ; therefore  the  ordinates  of  the  hyper- 
bola and  the  velocities  diminifli  by  the  lame  law  ; and  the  in- 
itial velocity  was  reprefented  by  AC':  therefore  the  velocities 
at  all  the  other  inftants  x, g,  D,  are  properly  reprefented  by  the 
correfponding  ordinates.  Hence, 

1.  Since  the  abfcitfe  of  the  hyperbola  are  as  the  times,  and 
the  ordinates  are  as  the  velocities,  the  areas  will  be  as  the  fpaces 
deferibed,  and  AC  x e is  to  Ac  gf  as  the  fpace  deferibed  in  the 
time  C x to  the  fpace  deferibed  in  the  time  C^  (til  Theorem  on 
varied  motions). 

2.  The  re&anglc  ACOF  is  to  the  area  ACDB  as  the  fpace 
formeily  exprelfed  by  2 a,  or  E to  the  fpace  deferibed  in  the 
refifting  medium  during  the  time  CD  : for  AC  being  the  velo- 
city V,  and  OC  the  extinguiihing  time  c,  this  reftangle  is  = 
e V,  or  E,  or  2 a,  of  our  former  difquifitions  ; and  becaufe  all 
the  reCtangles,  fuch  as  ACOF,  BDOG,  & c.  are  equal,  this 
correfponds  with  our  former  obfervation,  that  the  fpace  uni- 
formly deferibed  with  any  velocity  during  the  time  in  which  it 
would  be  uniformly  extinguifhed  by  the  correfponding  refiltance 
is  a conflant  quantity,  viz.  that  in  which  we  always  had  c v = 
E,  or  2 a. 

3.  Draw  the  tangent  A x;  then,  by  the  hyperbola,  C x.=CO: 
now  C x is  the  time  in  which  the  refiftance  to  the  velocity  AC 
would  extinguifli  it  ; for  the  tangent  coinciding  with  the  ele- 
mental arc  A a of  the  curve,  the  Aril  intpulfe  of  the  uniform  ac- 
tion of  the  refiftance  is  the  fame  with  the  firft  intpulfe  of  its 
varied  action.  By  this  the  velocity  AC  is  reduced  to  ac.  It  this 
operated  uniformly  like  gravity,  the  velocities  would  diininiftt 
uniformly,  and  the  fpace  deferibed  would  be  reprefented  by  the 
triangle  AC  x. 

This  triangle,  therefore,  reprefents  the  height  through  which 
a heavy  body  mull  fall  in  vacuo,  in  order  to  acquire  the  termi- 
nal velocity. 

4.  The  motion  of  a body  refilled  iri  the  duplicate  ratio  of  the 
velocity  will  continue  without  end,  and  a fpace  will  be  deferibed 
which  is  greater  than  any  allignable  fpace,  and  the  velocity  will 
grow  lefs  than  any  that  can  he  ailigned;  for  the  hyperbola  ap- 
proaches continually  to  the  afymptote,  but  never  coincides  wit  hi 
it.  There  is  no  velocity  BD  fo  fmall,  but  a fm after  ZB  will  be 
found  beyond  it;  and  the  hyperbolic  fpace  may  be  continued 
till  it  exceeds  any  furface  that  can  be  ailigned. 

15.  The  initial  velocity  AC  is  to  the  final  velocity  BD  as  the 
fum  of  the  extinguiihing  time  and  the  time  of  the  retarded  mo- 
tion, is  to  the  extinguiihing  time  alone  : for  AC  : BD  = Ql> 
(or  OC  + CD)  : OC  ; or  V : v = c : e + t. 

6.  The  extinguiihing  time  is  to  the  time  of  the  retarded  mo- 
tion as  the  final  velocity  is  to  the  velocity  loft  during  the  re- 
tarded motion  : for  the  rectangles  AFOC,  BDOG  are  equal  4 
and  therefore  AVGF  and  BVCD  are  equal  and  VC  : VA“ 

VG  VB  ; therefore  t — e — , and  e — t . 

v V — v 

7.  Any  velocity  is  reduced  in  the  proportion  of  vi  to  n in  the 

VI  — 11 

time  e . For,  let  AC  : BD  cc:  m : 11 ; then  DO  : CO= 

n 

m : »,  and  DC  : CO  — m — 71  : n,  and  DC  = CO>  o» 

1 Ti 
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t = c . Therefore  anv  velocity  is  reduced  to  one-half  in 

n . 

the  time  in  which  the  initial  refiftance  would  have  extinguifhcd 
it  by  its  uniform  a&ion. 

Thus  may  the  chief  circumftances  of  this  motion  be  deter- 
mined by  means  of  the  hyperbola,  the  ordinates  and  abfciflac 
exhibiting  the  relations  of  the  times  and  velocities,  and  the 
areas  exhibiting  the  relations  of  both  to  the  ipaces  delcribed. 
But  we  may  render  the  conception  of  thefe  circumltances  in- 
finitely more  eafy  and  fimple,  by  exprefling  them  all  by  lines, 
inftead  of  this  combination  of  lines  and  furfaces.  We  (hall  ac- 
complifh  this  purpofe  by  Conflnulling  another  curve  LKP, 
having  the  line  ML  8,  parallel  to  OD  for  its  abfcifla,  and  of 
luch  a nature,  that  if  the  ordinates  to  the  hyperbola  AC,  e x, 
fg , BD,  Sic.  be  produced  till  they  cut  this  curve  in  L,  p,  n, 
X,  &c,  and  the  abfcifla  in  L,  s,  h,  8,  &c.  the  ordinates  s p,  b n, 
o K,  &c.  may  be  proportional  to  the  hyperbolic  areas  c A c x, 
f A c g,  8 A c K.  Let  us  examine  what  kind  of  curve  this 
will  be. 

Make  OC  : O x — O x : O g ; then  (Hamilton's  Comes, 
IV.  14.  Cor.),  the  areas  AC  x e,  e x g f are  equal  : therefore 
drawing  p s,  n t perpendicular  to  OM,  we  fliall  have  (by  the 
aflumed  nature  of  the  curve  L p K),  and  if  the 

abfcifla  OD  be  divided  into  any  number  of  fmall  parts  in  geo- 
metrical progreflion  (reckoning  the  commencement  of  them  all 
front  O),  the  axis  V i of  this  curve  will  be  divided  by  its  ordi- 
nates into  the  fame  number  of  equal  parts  ; and  this  curve  will 
have  its  ordinates  LM,  p s,  11  t,  &c.  in  geometrical  progreflion, 
and  its  abfeiflae  in  arithmetical  progreflion. 

Alfo,  let  KN,  MV  touch  the  curve  in  X and  L,  and  let  OC 
be  fuppofed  to  be  to  O c,  as  OD  to  O d,  and  therefore  C ' c to 
D d as  OC  to  OD  ; and  let  thefe  lines  Cc,  D d be  indefinitely 
fmall  ; then  (by  the  nature  of  the  curve)  L 0 is  equal  to  X r : 
for  the  areas  a AC  c,  b BD  d are  in  this  cafe  equal.  Alio  / 0 
is  to  k r,  as  LM  to  Xt,  becaufe  tC:r/D=CO:  DO  : 
Therefore  IN  : IK  = r K : r k 
IK  : ML=  r k : ol 

ML:  MV  = 0 1 : 0 L ’ 

and  IN  : MN  = r R : 5 L. 

That  is,  the  fubtangent  IN,  or  MV,  is  of  the  fame  magnitude, 
or  is  a conftant  quantity  in  every  part  of  the  curve. 

Laftly,  the  fubtangent  IN,  correfponding  to  the  point  K of 
the  curve,  is  to  the  ordinate  K 8 as  the  reblangle  BDOG  or 
ACOF  to  the  parabolic  area  BDCA. 

For  let  f g h n be  an  ordinate  very  near  to  BD  8 K ; and 
let  b 71  cut  the  curve  in  v,  and  the  ordinate  XI  in  q ; then  we 
have 

K q : q n — K1  : IN,  or 
D g : q n = DO  : IN  ; 
but  BD  :AC=rCO:DU; 
therefore  Bl)  . D g : AC  . q n — CO  : IN  : 

Therefore  the  fum  of  all  the  rctSlangles  BD.  Do-  is  to  the  fum 
of  all  the  reilatigles  AC.  <7  //,  as  CO  to  IN  ; but  the  fum  of 
the  re£laugles  BD.  D g is  the  (pace  ACDB  ; and,  becaufe  AC 
is  given,  the  fum  of  the  reflangles  AC.  <]  n is  the  rectangle  of 
A^  and  >he  fum  of  all  the  lines  q n ; that  is,  the  reftangle  of 
AC  and  RL  : therefore  the  fpace  ACDB  : AC.  RI.  ra  CO  : 
IN  and  ACDB  x IN  = AC.  CO.  RL  ; and  therefore  IN  : 
IIL  = AC.  CO:  ACDB. 

Hence  it  follows  that  OL  exprefles  the  area  BVA,  and,  in 
CfT.  -ral,  that  the  part  of  the  line  parallel  to  OM,  which  lies 
K v :en  the  tangent  KN  and  the  curve  L p K,  expreflfes  the 
ir  re  ponding  area  of  the  hyperbola  which  lies  without  the  reft- 

ci  1 C OG. 

••  •j  now,  by  the  help  of  this  curve,  we  have  an  eafy  way 
;g  and  computing  the  motion  of  a body  through  the 


air.  For  the  fubtangent  of  our  curve  now  reprefents  twice  the  ' 
height  through  whifh  the  ball  muft  fall  in  vacuo,  in  order  to 
acquire  the  terminal  velocity  ; and  therefore  ferves  for  a fcale 
on  which  to  meafure  all  the  other  reprefeniatives.of  the  motion. 

But  it  remains  to  make  another  obfervation  on  the  curve 
L p K,  which  will  fave  us  all  the  trouble  of  graphical  opera- 
tions, and  reduce  the  whole  to  a very  fimple  arithmetical  com- 
putation. It  is  of  fut  h a nature,  that  when  MI  is  conftdered 
as  the  abfcilfa,  and  is  divided  into  a number  of  equal  parts, 
and  ordinates  are  drawn  from  the  points  of  divifion,  the  01  di- 
nates  are  a feries  of  lines  in  geometrical  progreflion,  or  are 
continual  proportionals.  Whatever  is  the  ratio  between  the 
firlt  and  fecond  ordinate,  there  is  the  fame  between  the  fecond 
and  third,  between  the  third  and  fourth,  and  fo  on  ; therefore 
the  number  of  parts  into  which  the  abfcifla  is  divided  is  the 
number  of  thefe  equal  ratios  which  is  contained  in  the  ratio  of 
the  firtl  ordinate  to  the  laft  : for  this  reafon,  this  curve  has  got 
the  name  of  the  logijiic  or  logarithmic  curve  ; and  it  is  of  im- 
merifeufein  the  modern  mathematics,  giving  us  the  folution 
of  many  problems  in  the  moll  fimple  and  expeditious  manner, 
on  which  the  genius  of  the  ancient  mathematicians  had  been 
exercifed  in  vain.  Few  of  onr  readers  are  ignorant,  that  the 
numbers  called  logarithms  are  of  equal  utility  in  arithmetical 
operations,  enabling  us  not  only  to  lolve  common  arithmetical 
.problems  with  aftonifhing  difpatch,  hut  alio  to  folve  others 
which  are  quite  inaccefiible  in  any  other  way.  Logarithms 
are  nothing  more  than  the  numerical  meafures  of  the  abfcilla 
of  this  curve,  correfponding  to  ordinates,  which  are  meafured 
on  the  fame  or  any  other  fcale  by  the  natural  numbers  ; that  is, 
if  ML  8 be  divided  into  equal  parts,  atid  from  the  points  of  di- 
vifion lines  be  drawn  parallel  to  MI,  cutting  the  curve  L p X, 
and  from  the  points  of  interfedlion  ordinates  be  drawn  to  Ml, 
thefe  will  divide  MI  into  portions,  which  are  in  the  fame  pro- 
portion to  the  ordinates,  that  the  logarithms  bear  to  their  natural 
numbers. 

In  conftru&ing  this  .curve  w'e  were  limited  to  no  particular 
length  of  the  line  LR,  which  reprelented  the  fpace  ACDB  ; 
and  all  that  we  had  to  take  care  of  was,  that  when  OC,  O x,  O 
g were  taken  in  geometrical  progreflion,  M s M / (hould  be 
in  arithmetical  progreflion.  The  abfeiflae  having  ordinates 
equal  to  p s,  n t,  &c.  might  have  been  twice  as  long,  as  is 
fhown  in  the  dotted  curve  which  is  drawn  through  L.  All 
the  lines  which  ferve  to  rneature  the  hyperbolic  fpaces  would 
then  have  been  doubled.  But  NI  would  alfo  have  been  doubled, 
and  our  proportions  would  hare  (fill  held  good ; becaufe  this 
fubtangent  is  the  fcale  of  meafurement  of  our  figure,  as  E or  2 a 
is  the  fcale  of  meafurement  for  the  motions. 

Since  then  we  have  tables  of  logarithms  calculated  for  every 
number,  we  may  make  uie  of  them  inflead  of  this  geometrical 
figure,  which  fiill  requires  confiderable  trouble  to  fuit  it  to 
every  cafe.  There  are  two  fets  of  logarithmic  tables  in  com- 
mon ufe.  One  is  called  a table  of  hyperbolic  or  natural  loga- 
rithms. It  is  fuited  to  fuch  a curve  as  is  drawn  in  the  figure, 
where  the  fubtangent  is  equal  to  that  ordinate  r v which  cor- 
refponds  to  the  fide  7 1 O of  the  fquare  ir  S A O inferted  between 
tbe’hyperbola  and  its  afymptotes.  This  fquare  is  the  unit  of 
furface,  by  which  the  hyperbolic  areas  are  exprefled  ; its  fide 
is  the  unit  of  length,  by  which  the  lines  belonging  to  the  hyperbola 
are  exprefled ; r v is  = r,  or  the  unit  of  numbers  to  which  the 
logarithms  are  fuited,  and  then  IN  is  alfo  t.  Now  the  fquare 
6 ()  A being  unity,  the  area  BACD  will  be  fonie  number; 

7T  O being  alfo  unity,  OD  is  fome  number:  Call  it  x.  Then, 
by  the  nature  of  the  hyperbola,  OB  : O 7T  = 7T  9 : DB  : That 

is,  xi  1 — i •— ,fo  that  DB  is  — . Now  calling  D d .i,  the 
x x 

area  BD  d b,  which  is  the  fluxion  (ultimately)  of  the  hyperbolic 
area,  is  Now  in  the  curve  MI  has  the  fame  rati® 
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to  NI  that  BACD  has  to  9 A O rt  : Therefore,  if  there  be  a 
feale  of  which  Nl  is  the  unit,  the  number  on  this  fcale  corre- 
fponding  to  MI  has  the  fame  ratio  to  I which  the  number  mea- 
luring  BACD  has  to  i ; and  I i,  which  correfponds  to  BD  db 
is  the  fluxion  (ultimately)  of  MI : Therefore  if  MI  be  called 
x 

the  logarithm  of  .v, is  properly  reprefented  by  the  fluxion  of 

X 

MI.  In  fhort,  the  line  MI  is  divided  precifely  as  the  line  of  num- 
bers on  a Gunter’s  fcale,  which  is  therefore  a line  of  logarithms  ; 
and  the  numbers  called  logarithms  are  juft  the  lengths  of  the  dif- 
ferent parts  of  this  line  meafured  on  a fcale  of  equal  parts.  There- 

x 

fore  when  we  meet  with  fuch  an  expreffion  as  — viz.  the  fluxion 

x 

of  a quantity  divided  by  the  quantity  itfelf,  we  confider  it  as  the 
fluxion  of  the  logarithm  of  that  quantity,  becaufe  it  is  really  fo 
when  the  quantity  is  a number  ; and  it  is  therefore  ftridlly 

true  that  the  fluent  of  — is  the  hyperbolic  logarithm  of  x. 

Certain  reafons  of  convenience  have  given  rife  to  another  fet 
of  logarithms  ; thefe  are  fuited  to  a logiftic  curve  whofe  fubtan- 
gent  is  only  rVooVs  of  the  ordinate  r v,  which  is  equal  to  the 
fide  of  the  hyperbolic  fquare,  and  which  is  affumed  for  the 
unit  of  number.  We  fhall  fuit  our  applications  of  the  pro- 
ceeding inveftigation  to  both  thefe,  and  fhall  firft  ufe  the  com- 
mon logarithms  whofe  fubtangent  is  0,43429. 

The  whole  fubjeft  will  be  beft  illuftrated  by  taking  an  exam- 
ple of  the  different  queftions  which  may  be  propofed. 

1L  ^ 

Recolleft  that  the  re&angle  ACOF  Is  ~ 2 a,  or  , or  E, 

m g 

for  a ball  of  caft-iron  one  inch  diameter,  and  if  it  has  the  dia- 
meter d,  it  is  * , or  2 ad,  or  E d. 

g . <n 

I.  It  may  be  required  to  determine  what  will  be  the  fpace 

deferibed  in  a given  time  t by  a ball  fetting  out  with  a given 

velocity  V,  and  what  will  be  its  velocity  v at  the  end  of  that 

time. 

Here  we  have  NI  : MI  — ACOF  : BDCA  ; now  NI  is  the 
fubtangent  of  the  logiftic  curve  ; MI  is  the  difference  between 
the  logarithms  of  OD  and  OC  ; that  is,  the  difference  between 

ifd 

the  logarithms  of  e + t and  e ACOF  is  2 ad  or  — — , or  Ed. 

Therefore  by  common  logarithms  0,43429  : log.  e + t — 
log.  e rr  2 a d : S,  rr  fpace  deferibed, 

or  0,43429  : log.  C + - — 2 ad:  S, 


ad 


and  S.  = 


a d 


■ 6 +t 

X log. , 


e + t 


0,43429 

by  hyperbolic  logarithms  S = 2 a d X log. 

Let  the  ball  be  a twelve  pounder,  and  the  initial  velocity  be 
1600  feet,  and  the  time  20  feconds.  We  mult  firft  find  e, 
2 ad 

which  is  — =7 — . , 


Therefore,  log.  2 a 

* + 

3.03236 

log.  d ( 4-  5) 

4- 

0.65321 

log.  V.  (1600) 

• 

3.20412 

Log.  of  3", 03,  e , 

0.48 14  7 

And  e 4- 1 is  23  ',03,  of  which  the  log  is 

- 

1.36229 

from  which  take  the  log.  of  e 

• 

0.48145 

.e  + t - 

remains  the  log.  of 

• 

0.88084 

This  mufl  be  conftdcrcd  as  a common 
Vol.  VIII. 

number  by  which  vve 

are  to  multiply 

0,43429 

Therefore  add  the  logarithms  of  2 ad 
e + t 

log.  _ 

log.  0,43429 


+ 3-68557, 
+ 9-9449° 
9-63778 


3.99269 


Log.  S.  9833  feet 

For  the  final  velocity, 

OD  : OC  = AC  : BD,  or  e+t  : e = V : v. 
z3">°3  : 3r>° 3=  1600  : 2 10',  — v. 

The  ball  has  therefore  gone  3278  yards,  and  its  velocity  is 
reduced  from  1600  to  210. 

It  may  be  agreeable  to  the  reader  to  fee  the  gradual  progrefs 
of  the  ball  during  fome  feconds  of  its  motion. 


S.  Dlf.  V. 


1" 

2'J 

3" 

4" 

5 " 
6" 


1383 

2456 
3 33*5 
4080 
4725 
5294 


10^3 

880 

744 

645 

S69 


7203 

964 

804 

690 

604 

531 


Diff. 
39  7 

2 39 
160 
1 14 
86 
67 


The  firft  column  is  the  time  of  the  motion,  the  fecond  is  the 
fpace  deferibed,  the  third  is  the  differences  of  the  fpaces,  fliow- 
jng  the  motion  during  each  fucceflive  fecond  ; the  fourth  column 
is  the  velocity  at  the  end  of  the  time  t ; and  the  laft  column  is 
the  differences  of  velocity,  fhowing  its  diminution  in  each  fuccef- 
five  fecond.  We  fee  that  at  the  diftance  of  1000  yards  the  velo- 
city is  reduced  to  one  half,  and  at  the  diftance  of  lefs  than  a mile 
it  is  reduced  to  one  third. 

II.  It  may  be  required  to  determine  the  diftance  at  which  the 

initial  velocity  V is  reduced  to  any  other  quantity  v.  This  queftion 
is  folved  in  the  very  fame  manner,  by  fubftituting  the  logarithms 
of  V and  v for  thole  of  e + t and  e ; for  AC  : BD  — OD  : OC 

, f , AC  , OD  . V e + t 

and  therefore  log.  = log.  — , or  log.  — = log.  Til 

Thus  it  is  required  to  determine  the  diftance  in  which  the 
velocity  1780  of  a 24-pound  ball  (which  is  the  medium  velocity 
of  fuch  a ball  difeharged  with  16  pounds  of  powder)  will  be  re- 
duced to  1500. 

Here  d is  $,*58,  and  therefore  the  loga- 
rithm of  2 a d\i  - - 4.  3 .786-71 

Log.  = 0,07433,  of  which  the  log.  is  4.  8.87116 

Log.  0,43429  - - —9-63778 


Log.  1047,3  feet,  or  349  yards  3.02009 

This  reduction  will  be  produced  in  about  ^ of  a fecond. 

III.  Another  queftion  may  be  to  determine  the  time  which 
a ball,  beginning  to  move  with  a certain  velocity,  employs  in 
pafiirig  over  a given  fpace,  and  the  diminution  of  velocity  which 
it  fuftains  from  the  retiftence  of  the  air. 

We  may  proceed  thus  : 

2 a d : S = 0,43429  : log.  — Then  to  log.  add 

^ c 

log.  c and  we  obtain  log.  e + t.  and  e + t-,  from  which  if  we 
take  e we  have  t.  Then  to  find  v-,  fay  e + t : e ~ V : q/. 

We  fhall  conclude  thefe  examples  by  applying  this  laft  rule 
to  Mr.  Robin’s  expeiiment  on  a mufket  bullet  of  J of  an  inch  in 
diameter,  which  had  its  velocity  reduced  from  1670  to  1425  by 
palling  through  100  feet  of  air  (lee  Robins’s  Math.  Works, 
vol.  i.  p.  13?.  This  we  do  in  order  to  difeover  the  refiflarce 
which  it  fufiained,  and  compare  it  with  the  refiftance  to  a velo- 
city of  1 foot  Per  lecond. 
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We  mull  firft  afcertain  the  fiift  term  of  our  analogy.  The 
ball  was  ot  lead,  and  therefore  2 a muft  be  multiplied  by  d and 
by  m,  which  exprelfes  the  ratio  of  the  denfity  of  lead  to  that  of 

II  2^* 

call  iron.  d is  0,75,  and  m is— ~ 1,577. 

7> 2 * 

Therefore  log.  2 a 3,05236 
d 9.S7506 
m 0.19782 


end  2 a d m — 1274,2  • 


Log,  2 a d in  3.1c 


524 


Now  1274,2 
2 a dm 


100210,43429 


€ ^ t 

0,03408  — log. . But  e 

e 


__  = 0,763,  and  its  logarithm  — 9.88252,  which, 

added  to  0.03408,  gives  9.91  £60,  which  is  the  log.  of  e + t, 
— 0,825,  from  which  take  e , and  there  remains  t o",c 61, 

or  — of  a fecond,  for  the  time  of  pafiage.  Now,  to  find 
icoo  t 

the  remaining  velocity,  fay  825  : ,763  rr  1670  : 1544,  ~ v. 

But  in  Mr.  Robins’s  experiment  the  remaining  velocity  was 
only  1425,  the  ball  having  loll  245  ; whereas  by  this  computa- 
tion it  fliould  have  loft  only  126.  it  ap, pears,  therefore,  that  the 
refinance  is  double  of  what  it  would  have  been  if  the  refittance 
increafed  in  the  duplicate  proportion  of  the  velocity.  Mr.  Robins 
fays  it  is  nearly  triple.  But  he  fuppofes  the  refinance  to  How 
motions  much  fmaller  than  his  own  experiment,  fo  often  men- 
tioned, fully  warrants. 

The  time  e , in  which  the  refinance  of  the  air  would  extinguifh 
the  velocity  is  ©",765 . Gravity,  or  the  weight  of  the  bullet, 
...  1670  - 

would  have  done  it  in  or  52  3 

32 


therefore  the  refinance 


is 


<;2 


0.763 

or  5.97  pounds 


times,  or  nearly  68  times  its  weight,  by  this  theory. 


If  we  calculate  from  Mr.  Robins’s  experiment 

V 

• : 0,43429  — 100  : e V,  which  will  be 


v 


52 


■ gives  13  8 


we  muft  fay  log 

630,23  , 

630,23,  and  e — — 7—  — o ,3774,  and 
3 3 1670  _ 0.3774 

for  the  proportion  of  the  refiflance  to  the  weight,  and  makes  the 
refiftance  12,07  pounds,  fully  double  of  the  other. 

It  is  to  be  obferved,  that  with  this  velocity,  which  greatly 
exceeds  that  with  which  the  air  cart  rufh  into  avoid,  there  muft; 
be  a ftatical  prelfure  of  the  atmofphere  equal  to  6-'-  pounds. 
This  will  make  up  the  difference,  and  allows  us  to  conclude  that 
that  the  refiftance  arifing  folely  from  the  motion  communicated 
to  the  air  follows  very  nearly  the  duplicate  proportion  of  the 
velocity. 

The  next  experiment,  with  a velocity  of  1690  feet,  gives  a 
refinance  equal  to  157  times  the  weight  of  the  bullet,  and  this 
bears  a much  greater  proportion  to  the  former  than  1690  does 
to  1670s  which  fhows,  that  although  tbefe  experiments  clearly 
demonftrate  a prodigious  augmentation  of  refiflance,  yet  they 
are  by  no  means  fufceptible  of  the  precifion  which  is  necef- 
fary  for  difeovering  the  law  of  this  augmentation,  or  for  a 
good  foundation  of  practical  rules  : and  it  is  ftill  greatly  to  be 
wifhed  that  a more  accurate  mode  of  inveftigation  could  be  dif- 
covered. 

Thus  we  have  explained,  in  great  detail,  the  principles  and 
the  procefs  of  calculation  for  the  Ample  cafe  of  the  motion  of 
projeftiles  through  the  air.  The  learned  reader  will  think  that 
we  have  been  unreafonably  prolix,  and  that  the  whole  might 
have  been  comprifed  in  lefs  room  by  taking  the  algebraic  method. 
We  acknowledge  that  it  might  have  been  done  even  in  a few 
lines.  But  we  have  obferved,  and  our  obfervation  has  been 


confirmed  by  perfong  well-verfed  in  fuch  fubje£l<i,  that  in  alt 
cafes  where  the  fluxionary  procefs  introduces  the  fluxion  of  a 
logarithm,  there  is  a great  want  of  diftimS:  ideas  to  accompany 
the  hand  and  eye.  The  folution  comes  out  by  a fort  of  magic 
or  legerdemain,  we  cannot  tell  either  bow  or  why.  We  there- 
fore thought  it  our  duty  to  furnifh  the  reader  with  diflinft  con- 
ceptions of  the  things  and  quantities  treated  of.  For  this  rea- 
fon,  after  {bowing  in  Sir  Ifaac  Newton’s  manner,  how  the  {paces 
deferibed  in  the  retarded  motion  of  a projectile  followed  the  pro- 
portion  o(  the  hyperbolic  areas^we  Ihowed  the  nature  of  another 
curve,  where  lines  could  be  found  which  increafe  in  the  very 
fame  manner  as  the  path  of  the  projectile  increafes  ; fo  that  a 
point  deferibing  the  abfcilfa  MI  of  this  curve  moves  precifely  as 
the  projeCtile  does.  Then,  difeovering  that  this  line  is  the 
fame  with  the  line  of  logarithms  on  a Gunter's  fcale,  we  (howed 
how  the  logarithm  of  a number  really  reprefents  the  path  or 
fpace  deferibed  by  the  projectile.  And  we  were  the  more  dif- 
pofed  to  do  this,  becaufe  in  the  articles  Logarithms  and 
Logarithmic  Curve,  there  has  not  been  that  notice  taken  of  it 
which  would  have  been  proper. 

Having  thus,  we  hope,  enabled  the  reader  to  conceive  dif- 
tinCtly  the  quantities  employed,  we  fhall  leave  the  geometrical 
method,  and  profecute  the  reft  of  the  fubjeft  in  a more  com- 
pendious manner. 

We  are,  in  the  next  place,  to  confider  the  perpendicular 
alcents  and  defeents  of  heavy  projeCtiles,  where  the  refiflance  of 
the  air  is  combined  with  the  action  of  gravity : and  we  {hall 
begin  with  the  defeents. 

Let  u,  as  before,  be  the  terminal  velocity,  and  g the  accele- 
rating power  of  gravity  : When  the  body  moves  with  the  velo- 
city u,  the  refiflance  is  equal  to  g ; and  in  every  other  velocity 

A P" 

v,  we  muft  have  u2 : v\=  g\~ , r,  for  the  refiflance  to 

M* 

that  velocity.  In  the  defeent  the  body  is  urged  by  gravity  g, 

o' 

and  oppofed  by  the  refiflance s— : therefore  the  remaining 

ux 

accelerating  force,  which  we  fhall  call  f,  is  g — 
g(u2-v2) 


or 


or 


-f 


Now  the  fundamental  theorem  for  varied  motions  is  f s = 

. . J . 

u1  r w 

, and  r = — x / — 

or  J UZ—V2 


VV 


• . • vv  W 

uv,  and  s = — — , = — X 

J g U*  — V 


4-  C.  Now  the  fluent  of 


vv 

u 2 — vz 


is  = — hyperb.  log.  of 


— vv 


*/uz  — v2.  For  the  fluxion  of  a/u2—v2  is  / , and  this 

v Yu2—v2 

divided  by  the  quantity  Vu2—v2,  of  which  it  is  the  fluxion, 
gives  precifely  which  is  therefore  the  fluxion  of  its  hy- 


u T 

perbolic  logarithm.  Therefore  S = X L nJu1— <v2  + 

Where  L means  the  hyperbolic  logarithm  of  the  quantity  an- 
nexed to  it,  and  A may  be  ufed  to  exprels  its  common  loga- 
rithm. (See  article  Fluxions.) 

The  conftarit  quantity  C for  completing  the  fluent  is  deter- 
mined from  this  confideration,  that  the  fpace  deferibed  is  0, 

7/2.  . — 

when  the  velocity  is  0 : therefore  C— ■ — x L v82=0,  and 

S 

U2  / _ »* 

C — — X L.  v w1,  and  the  complete  fluent  S = — X 
& S 
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L ^«*"L  \/ »•— »*,  = — * L >/-r — r* = — ~ — 

£ ^ uz—uz  0,43429  £• 

yu1 

— or  (putting  M for  0,43429,  the  modulus 

14  j 

11^ 

or  fubtangem  of  the  common  logiftic  curve)  = A 

—————  ■ 

J — - — 

V _ <^2. 

This  equation  eftablilhes  the  relation  between  the  fpace 
fallen  through,  and  the  velocity  acquired  by  the  fall.  We 


• , . fS  / u1  2gS  _ u 2 

in  by  it  ~~  = T / an  d— — — = L- 

} ui  ^ V u1  u'--<v2, 


obtain 


or,  which  is  ftill  more  convenient  for  us, 


M x 2gS 


= A 


. — , that  is,  equal  to  the  logarithm  of  a certain  number  : 

a2  — v- 

therefore  having  found  the  natural  number  correfponding  to  the 
jVX  x 2 p"  S 

fraction  — , confider  it  as  a logarithm,  and  take  out 

u ~ 

the  number  correfponding  to  it : call  this  n.  Then,  fince  n is 


equal  to 


u " — or 


we  have  n«2  — nvz  = ur,  and  nu 2 


= nv1,  or  tiv 2 


u 1 X n — v,  and  v*  = 


uz  x n 


To  expedite  all  the  computations  on  this  fubjeft,  it  will  be 
convenient  to  have  multipliers  ready  computed  for  M x 2g, 
and  its  half, 

viz.  27,794,  whofe  log.  is  - 1.44396 

and  13,897  - - - 1.14293 

But  t;  may  be  found  much  more  expeditioufly  by  observing, 

/ «a 

that  / is  the  fecant  of  an  arch  of  a circle  whofe 

V u*  _ v2 

radius  is  u,  and  whofe  fine  is  v,  or  whofe  radius  is  unity  and 


fine  = — : therefore,  confidering  the  above  fraction  as  a loga- 
u ' 

rithmic  fecant,  look  for  it  in  the  tables,  and  then  take  the  fine 
of  the  arc  of  which  this  is  the  fecant,  and  multiply  it  by  u ; 
the  produft  is  the  velocity  required. 

We  fhall  take  an  example  of  a ball  whofe  terminal  velocity 
is  6893-  feet,  and  afcertain  its  velocity  after  a fall  of  1848  feet, 
Here,  a2  = 475200  and  its  log.  - =567688 

u — 689J  - 2-^3^44 

g = 32  - - - - 

S = 1848  - - - 3.26670 

Then  log.  27,794  - - - + 1 -443 9^ 

log.  S + 3.26670 

log.  72*  ” ” - - — 567688 

Log.  of  0,10809  = log.  n - 7 9-°337^ 

0,10809  is  the  logarithm  of  1 ,2826=77,  and  77  — 1 = 0,2826,  and 

UZ  X 77  — 1 


= 323,6*,  ~ <t/2,  and  v = 323,6. 


In  like  manner,  0,074045  (which  is  half  of  0,10809)  will 
be  found  to  be  the  logarithmic  fecant  of  28°,  whofe  tine 
0,46947  multiplied  by  6893  gives  324  for  the  velocity. 

The  procefs  of  this  lolution  fuggetts  a very  perfpicuous  man- 
ner of  conceiving  the  law  of  defcent  j and  it  may  be  thus  ex- 
p relied : 

M is  to  the  logarithm  of  the  fecant  of  an  arch  whofe  fine  is 
— , and  radius  1,  as  2 a is  to  the  height  through  which  the 
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body  muft  fall  in  order  to  acquire  the  velocity  v.  Thus,  to 
take  the  fame  example: 


1.  Let  the  height  h be  fought  which  will  produce  the  velocity 
323,6.',  the  terminal  velocity  of  the  ball  being  689,34.  Here 

uz  . 323,62 

2 a,  or  is  14850,  and  -■  ■ = 0,46947,  which  is  the 

g 009,34 

fine  of  28°.  The  logarithmic  fecant  of  this  arch  is  0,07407. 
Now  M or  0,43429  : 0,05407  = 14850  : 1848,  the  height 
wanted. 

2.  Required  the  velocity  acquired  by  the  body  by  falling 

1848  feet.  Say  14850  : 1848  = 0,43429  : 0,05407.  Look 
for  this  number  among  the  logarithmic  fecants.  It  will  be 
found  at  28^,  of  which  the  lcgarithmic  fine  is  - 9.67161 


Add  to  this  the  log.  of  u 


2.83844 


The  fum  - - - . 2.51005 

is  the  logarithm  of  323,62,  the  velocity  required. 

We  may  obferve,  from  thefe  folutions,  that  the  acquired  velo- 
city continually  approaches  to,  but  never  equals  the  terminal  ve- 
locity. For  it  is  always  exprefled  by  the  fine  of  an  arch  of  which 
the  terminal  velocity  is  the  radius.  We  cannot  help  taking  notice 
here  of  a very  flrange  allertion  of  Mr.  Muller,  late  profefibr  of 
mathematics  and  director  of  the  royal  academy  at  Woolwich. 
He  maintains,  in  his  Treatife  on  Gunnery,  his  Treatife  of 
Fluxions,  and  in  many  of  "his  numerous  works,  that  a body 
cannot  polfibly  move  through  the  air  with  a greater  velocity 
than  this  ; and  he  makes  this  a fundamental  principle,  on 
which  he  eflablilhes  a theory  of  motion  in  a refilling  medium, 
which  he  afferts  with  great  confidence  to  be  the  only  juft 
theory ; faying,  that  all  the  inveftigations  of  Bernoulli,  Euler, 
Robins,  Simplon,  and  others,  are  erroneous.  We  ufe  this 
ftrong  exprelfion,  becaufe,  in  his  criticifms  on  the  works  of  thof© 
celebrated  mathematicians,  he  lays  afide.  good  manners,  and 
taxes  them  not  only  with  ignorance,  but  with  dilhonefty  ; fay- 
ing, for  inftance,  that  it  required  no  frnall  dexterity  in  Robins 
to  confirm  by  his  experiments  a theory  founded  on  falfe  princi- 
ples j and  that  Thomas  Simpfon,  in  attempting  to  conceal  his 
obligations  to  him  for  fome  valuable  proportions,  by  changing 
their  form,  had  ignorantly  fallen  into  grofs  errors. 

Nothing  can  be  more  palpably  abl'urd  than  this  allertion  of 
Mr.  Muller.  A blown  bladder  will  have  but  a fmall  terminal 
velocity  ; and  when  moving  with  this  velocity,  or  one  very  near 
it,  there  can  be  no  doubt  that  it  will  be  made  to  move  much 
fwifter  by  a fmart  ftroke.  Were  the  allertion  true,  it  would 
be  impoffible  for  a portion  of  air  to  be  put  into  motion  through 
the  reft,  for  its  terminal  velocity  is  nothing.  Yet  this  author 
makes  this  allertion  a principle  of  argument,  faying,  that  it  is 
impoffible  that  a ball  can  iflue  from  the  mouth  of  a cannon 
with  a greater  velocity  than  this  •,  and  that  Robins  and  others 
are  grofsly  miftaken,  when  they  give  them  velocities  three  or 
four  times  greater,  and  refinances  which  are  10  or  20  times 
greater  than  is  poifiblej  and  by  thus  compenfating  his  final! 
velocities  by  Hill  fmaller  refiftances,  he  confirms  his  theory  by 
many  experiments  adduced  in  fupport  qf  the  others.  No  reafon 
whatever  can  be  given  for  the  alfertion.  Newton,  or  perhaps 
Huygens,  was  the  firft  who  obfcrved  that  there  was  a limit  to 
the  velocity  which  gravity  could  communicate  to  a body  ; and 
this  limit  was  found  by  his  commentators  to  be  a term  to 
which  it  was  vaftly  convenient  to  refer  all  its  other  motions. 
It  therefore  became  an  objeift  of  attention  5 and  Mr.  Muller, 
through  inadvertency,  or  want  of  difcernment,  has  fallen  into 
this  miftake,  and  with  that  arrogance  and  felf-conceit  which 
mark  all  his  writings,  has  made  this  miftake  a fundamental 
principle,  becaufe  it  led  him  to  eftablifh  a novel  let  of  doc- 
trines on  this  fubjedl.  He  was  fretted  at  the  fuperior  know- 
ledge and  talents  of  Mr.  Simplon,  his  inferior  in  the  academy % 
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tion.  f f/  _x.  ct) 

into  a proportion  : thus  M : A 


Ji 


+ v _ 


U — V 


ami  was  guilty  of  feveral  mean  attempts  to  hurt  his  reputation:  j u v 

But  they  were  unfuccefsful.  — 

Wc  might  proceed  to  confider  the  motion  of  a body  pro- 

je£ted  downwards.  While  the  velocity  of  projection  is  lefs  JL.it,  and  we  have  0,43429  : 0,22122  = 21", 542  : io".973, 
than  the  terminal  velocity,  the  motion  is  determined  by  what  g 
we  have  already  fa  id  : for  we  mud  compute  the  height  necef-  the  time  required. 

lary  for  acquiring  this  velocity  in  the  air,  and  fuppofe  the  mo-  < This  is  by  far  the  molt  diftinCt  way  of  conceiving  the  fub- 
tion  to  have  begun  there.  But  if  the  velocity  of  projection  be  je<fl  > an(i  we  fhould  always  keep  in  mind  that  the  numbers  or 
greater,  this  method  fails.  We  pafs  it  over  (though  not  in  the  fymbols  which  we  call  logarithms  are  really  parts  of  the  line 
lead  more  dillioult  than  what  has  gone  before),  becaufe  it  is  of  MI  in  the  figure  of  the  logiftic  curve,  and  that  the  motion  of  a 
mere  curiofitv,  and  never  occurs  in  any  interefting  cafe.  We  point  in  this  line  is  precifely  fimilar  to  that  of  the  body.  The 
may  juft  obferve,  that  tince  the  motion  is  fwifter  than  the  ter-  Marquis  Poleni,  in  a diflertation  publithed  at  Padua  in  1725, 
minal  velocity,  the  rcfiftance  rauft  be  greater  than  the  weight,  has  with  great  ingenuity  conftrufted  logarithmics  fuited  to  all 
and  the  motion  will  be  retarded.  The  very  fame  procefs  will  the  cales  which  can  occur.  Herman,  in  his  Pboronomia  has 

borrowed  much  of  Poleni’s  methods ; but  has  obfeured  them  by 
an  aff'eCtation  of  language  geometrically  precife,  but  involving 
the  very  oblcure  notion  of  abftraCt  ratios. 


u‘ 


/V*  - a* 

' V v*  - u* 


give  us  for  the  fpace  deferibed  S = X L 

, g 

V being  the  velocity  of  projection,  greater  than  u.  Now  as 
this  fpace  evidently  increafes  continually  (becaufe  the  body  al- 
ways falls),  but  does  not  become  infinite  in  any  finite  time,  the 
V2  - u1 

fraction  does  not  become  infinite ; that  is,  v1  does 

w 1 — u - 

not  become  equal  to  u1  : therefore,  although  the  velocity  V 
is  continually  diminiflred,  it  never  becomes  fo  fmall  as  s, 
Therefore,!/  is  a limit  of  diminution  as  well  as  of  augmentation. 

Wre  mull  now  afeertain  the  relation  between  the  time  of  the 
defeent  and  the  fpace  deferibed,  or  the  velocity  acquired.  Far 
this  purpofe  we  may  ule  the  other  fundamental  propofition  of 


It  is  eafy  to  fee  that 


yu  + v . 

is 

u — v 


the  cotangent  of  the  f 


complement  of  an  arch,  whofe  radius  is  1,  and  whofe  fine  is 

— : For  let  KC  (pi.  22.  fig.  6.)  be  = u,  and  BE  = v,  then 

u 

KD  = u + v,  and  DA.  rr  u — v.  Join  KB  and  BA,  and 
draw  CG  parallel  to  KB.  Now  GA  is  the  tangent  of  — BA 
= i complement  of  HB.  Then  by  fimilarity  of  triangles, 
GA  : AC  = Ab  : BIv,  = •%/ AD  : a^DK  = J u — v : V u 4.  v 


■ *••  , AC  . .. 

varied  motions  f t —v,  which,  in  the  prefent  cafe,  becomes  ana  (=  cotan.  Y BA) 

puz  — v*  • , . • ux 

— t = <v  ; therefore  t 2=  — x 


yu  + v _ 

U — V ’ 


therefore  look  for 


u- 
uv 

if*  — V1 


g 


U ‘ — IT 


u 

g 


among  the  natural  fines,  or  for  log. 


v 


and  t = 


u 

g 


r uv 

c J u1  — <vl 


f uv  / u -(-  V 

Now  (art. Fluxions) J — = L . / . There- 

v u1  — vx  ^ u — v 

, « r /«  4 v u u + v 

fore  t = X L L » — TT"  X A — • This 

g u — v Mg  ^ u — v 

fluent  needs  no  conftant  quantity  to  complete  it,  or  rather 

C =■  o-,  for  t mud  be  222  0 when  v — 0.  This  will  evidently 

j U -p  V . / u 

be  the  cafe : for  then  L J 15  L U — » = L’i 

u — V ^ u 


= o. 


u ~ - 1 i amon&  the  loga- 

rithmic  fines,  and  talte  the  logarithmic  cotangent  of  the  half 
complement  of  the  correfponding  arch.  This,  confidered  as  a 
common  number,  will  be  the  fecond  term  of  our  proportion. 
This  is  a fhorter  procefs  than  the  former. 

By  reverfing  this  proportion  we  get  the  velocity  correfpond- 
ing to  a given  time. 

To  compare  this  defcant  of  1848  feet  in  the  air  with  the 
fall  of  the  body  in  vacuo  during  the  fame  time,  fay  2 1 ' ',54:2  2 : 

l°",973z  = 1848  : 1526,6,  which  makes  a difference  of  79 
feet. 

Cor.  r.  The  time  in  which  the  body  acquires  the  velocity 
u by  falling  through  the  air,  is  to  the  time  of  acquiring  the 


U u -p  V . ....  / U + V 

But  how  does  this  quantity  X A - fignify  a fame  velocity  by  falling  in  vacuo,  as  ir  R to  v : 


M g 

time?  Obferve,  that  in  whatever  numbers,  or  by  whatever 

u 

units  of  fpace  and  dime,  u and  g are  expreflfed,  — expreffes 
the  number  of  units  of  time  in  which  the  velocity  u is  commu-  anc*  ^ acquires  it  in  the  air  in  the  time  —— 

A 


. . . . 

for  it  would  acquire  this  velocity  in  vacuo  during  the  time  — , 

g 

u 


• , / u -j-  v A / 

nicated  or  extinguiihed  by  gravity  ; and  L 'u  or  L - 

/LEI,  is  always  an  abftraft  number,  multiplying  this  2.  The  velocity  which  the  body  acquires  by  falling  through 
"J  u — v 


U — V 


time. 


the  air  in  the  time 


— L 7“ 

g v « 


-f  V 


V 


, is  to  the  velocity  which 


We  mav  illuftrate  this  rule  by  the  fame  example.  In  what  . . , . . , . r . t 

vve  may  lumua  c / , . 1 -it  « , it  would  acquire  m vacuo  during  the  fame  time,  as  v to  u H 

.time  will  the  body  acquire  the  velocity  323,62  ? Here  u + v 1 ° 

j —————  I ejj 

. ..  c . / u v / • For  the  velocity  which  it  would  acquire  in  1 

z=  1012,96,  u — V 365,72  ; therefore  A = V u — v 1 

* ^ u ~ v , 


vacuo 


0*1122,  and  — (in  feet  and  feconds)  is  21^,542.  Now,  during  the  time  L 
' g S 


/ u + v I u 4 v , 

./  mud  be  w L (bc- 

V u _ v ^ u — v 


-for  greater  perfpicuity,  convert  the  equation  t ■=. 


<u> 


X A 


caufe  in  any  time  the  velocity  w is  acquired). 


I 
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In  the  next  place,  let  a bud}*,  whofe  terminal  velocity  is  u,  be  city  of  projection  is  to  the  final  returning  velocity  ns  the 
proieCted  perpendicularly  upwards,  with  anv  velocity  V.  It  tangent  to  the  tine,  'or  as  the  radius  to  the  cofine  of  the  arch, 
is  required  to  determine  the  height  to  which  it  attends,  fo  as  Thus,  fuppole  the  body  piojefted  wiih  the  terminal  velocity,  or 
to  have  any  remaining  velocity  <p,  and  the  time  of  its  afeent  ; y _ ?/ . thcn  v _ if  y = 689,  v = 481. 

as  al fo  the  height  and  time  in  which  its  whole  motion  will  be  ’ ^/2 

extingudhed.  ^ We  muq  [n  place  after  tain  the  relation  of  the  fpace 

We  have  now  — — — — for  the  expreffion  o f f;  for  both  arid  the  time. 

u 2 _ . , p-G1  +,n2)  ■ • , ? u2  v 

gravity  and  refiftance  aft  now  in  the  fame  direction,  and  retard  Here  * ~ 

g(a24-  cyZ)  " 

the  motion  of  the  afeending  body  : therefore  r 


— w,  and  s — — 


vv  • 

X , and  s — — 

u2  + v 4 


r vv 

J M1  + V2 


X 


u~ 

uv 


g u2  -h  v 
(art.  Fluxions) 


v,  and  t — - 

, — u r uv 

and  t — • X / -r— ; — 

p-  J n2  4-  v 


* 2 
g u;  1-  v2 

+ C.  Now 


/- 


UV 


+ C,  = — X L k1  -|-  -V2  + C (fee  art.  Fluxions.) 

g . . 

This  muft  be  = 0 at  the  beginningof  the  motion,  that  is, 


v 

u 


v 


when  v — V,  that  is,  — 


S 


L V U2  q-  V2  + C = 0,  or 


C — — — x L u%  + V2,  and  the  complete  fluent  will  be 


U?“  / ^ 

s — ~ x 4 V1  — L *y u2  4-  tu: 

j u2  4-  V2  u2  I u2  +V2 

2l2  -f-  V2’  M^-  ' ^ ,/2  -t-  17,2 


) =- 
J g 


X Lv 


u2  -|-  V2 


— is  an  arch  whofe  tangent  =r  — 
nl-\-  v2  0 

U‘ 

and  radius  1 ; therefore  t — X arc.  tan.  — — -f  C. 

g u 

U v 

This  mufl:  be  = 0 when  v ~ V,  or  C — — x arc.  tan. 

g u 

u V 

= 0,  and  C — X arc.  tan. , and  the  complete  fluent 

g u 

u f V <v  \ 

is  t = x ( arc.  tan. arc.  tan.  — }.  The  quan  :i- 

g V * ' u J 

ties  within  the  brackets  exprefs  a portion  of  the  arch  of  a 
circle  whofe  radius  is  unity  ; and  are  therefore  abflraft  num- 
u 

bers,  multiplying , which  we  have  fhown  to  be  the  number 


Then  s — b when  v — 0 ; and 

■»2  I u2  + V2  , 

/ ••  We  have  A 

u2 


} — or  UI; 

U - ill  * r / + X!  _ heigh 

#*  “ w 


units  of  time  in  which  a heavy  body  falls  hi  vacuo  from  the 
ht  a,  or  in  which  it  acquires  the  velocity  u. 


Let  b be  the  greatefl  height  to  which  the  body  will  rife.  ^ . . . g 

g W We  learn  from  this  expreflion  of  the  time,  that  however  great 

mg  the  velocity  of  projection,  and  the  height  to  which  this  body 
will  rife,  may  be,  the  time  of  its  afeent  is  limited.  It  never  can 
exceed  the  time  of  falling  from  the  height  a in  vacuo  in  a 


X A 

Mg- 


yuz 

u 2 


+ V2  _ , 


+ v2 


fu2  - L V2  \ 2Mf5  w 11  *•'6  * “ d 

therefore  A ( — — — - )— . Therefore  let  n be  the  num-  greater  proportion  than  that  of  a quadrantal  arch-to  the  radius, 

\uz  -j-  v2  J u2  __  nearly  the  proportion  of  8 to  <5.  A 24-pound  iron  ball  can- 


ber  whofe  common  logarithm  is 


2 Mgr 


24-pound 


u2  4-  V2 
u2  4-  v2 


, and  v 2 = 


7/2  4-  V2 


we  fhall  have  n = not  conl‘nue  rifing  above  14  feconds,  even  if  the  refiftance  to 
’ quick  motiorfs  did  not  increafe  falter  than  the  fquare  of  the 

velocity.  It  probably  will  attain  its  greateft  height  in  lets 


— u1  ; and  thus  we  obtain  the  than  12.  feconds,  let  its  velocity  be  ever  lo  gteat. 


relation  of  s and  v,  as  in  the  cafe  of  defeents  : but  we  obtain 

it  ftill  eafier  by  obferving  that  u2  4-  V2  is  the  fecant  of  an 
arch  whofe  radius  is  v,  and  whofe  tangent  is  V,  and  that 

u2  -J-  v2  is  the  fecant  of  another  arch  of  the  fame  circle* 
whofe  tangent  is  v. 

Let  the  fame  ball  be  projefted  upwards  with  the  velocity 
41  i,q^  feet  per  fecond.  Required  the  whole  height  to  which 
it  will  rife  ? 

V 

Here will  be  found  the  tangent  of  30.483,  the  logarith- 

mic  fecant  of  which  is  0,06606.  This,  multiplied  by 


In  the  preceding  example  of  the  whole  afeent,  v — o,  and 

. • u V u . ' , 

the  time  / = xarc.tan. , or  — arc.  30.4b.  Now 

g » g 

30°.4S'—  1848,  and  the  radius  1 contains  34385  therefore 

, 1848  u , 

the  arch  uz  r,  = 0,5376;  and =r  2 1 ,rj.  4 herefore 

343^  ( t & 

t — 21", 54  x 0,5376,  = i r'',5S,  or  nearly  1 feconds.  The 
body  would  have  rilen  to  the  fame  height  in  a void  in  10^  (e- 
conds. 

Cor.  1.  The  time  in  which  a body,  projefted  iri  the  air  with 
any  velocity  V,  will  attain  its  greateft  height,  is  to  that  in 
which  it  would  attain  its  greateft  height  in  vacuo,  as  the  arch 


whofe  tangent  exprelles  the  velocity  is  to  the  tangent  ; for  the 

gives  22  ro  feet  for  Ihe  height.  It  would  have  rifen  2640  feet  . u , 

in  a void.  time  of  the  afeent  in  the  air  is  - — x arch;  the  time  of  the 

Suppofe  this  body  to  fall  down  again.  We  can  compare  y * y 

the  velocity  of  projection  with  the  velocity  with  which  it  afeent  in  vacuo  is  — . Now  is  — tan.  and  V =2  u X 

again  reaches  the  ground.  The  afeent  and  defeent  are  equal  : 

, . / u2  + M2 

therefore  / 

V u1 


-,  which  multiplies  the  conftant  faftor 


/ u2 

in  the  afeent,  is  equal  to  , the  multiplier  in  the 

u2  —v2  1 

defeent.  The  firft  is  the  fecant  of  an  arch  whofe  tangent  is  V ; 
the  other  is  the  fecant  of  an  arch  whole  fine  is  v.  Thefe  fe- 
cants  are  equal,  or  the  arches  are  the  fame  ; therefore  the  velo-  fpon(*‘ng  triangle 
Vol.  VIII.  6 Z 


, V u 

tan.  and  = — - X tan. 

. g S 

It  is  evident,  by  infpefting  fig.  6.  that  the  arch  AT  is  fo  the 
tangent  AG  as  the  leftor  iCA  to  the  triangle  QC  \ ; therc- 


ri.re  the  time  of  attaining  the  greateft  height  in  the  air  is  . to 
Olat  of  attaining  the  greateft  height  ;n  vacuo  (the  velocities  of 
projcftioti  being  the  fame),  as  the  circular  leC.or  to  the  corre- 
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If  therefore  a body  be  projected  upwards  with  the  terminal 
velocity,  the  time  ol  its  afeent  will  be  to  the  lime  of  acquiring 
this  velocity  in  vac ;p  as  the  area  of  a circle  to  the  area  of  the 
ci rcu m Ic r i bed  li j u a re. 

2.  The  height  II  to  which  a body  will  rife  in  a void,  is  to 
the  height  h to  which  it  would  rife  through  the  air  when  pro- 

11  * 4-  V 2. 

jeCted  with  the  fame  velocity  V as  M'V1  to  a1  X A — — — : 


for  the  height  to  which  it  will  rife  in  vacuo  is 


V1 

2g 


and 


the  height  to  which  it  rifes  in  the  aii 


therefore  H : b = 


yz 


■g  ' Mg 


u2  / u2  + \ 2 

r13  irw-r-i 

J*- 


MS 

+ V= 


— V’-  . _T  . 

J • M 


x 


/ ,,Z  I V*  XT*  U Z U % + V2 

' M X = M'V2;w2 


X A 


V2  + V2 


Therefore,  if  the  hotly  be  proje&ed  with  its  terminal  velo- 
city, lb  that  V u,  the  height  to  which  it  will  rife  in  the  air  is 

n j q o r 

of  the  height  to  which  it  will  rife  in  vacuo , or  — in 

43429  7 

round  numbers. 


"We  have  been  thus  particular  in  treating  of  the  perpendicu- 
lar afeents  and  defeents  of  heavy  bodies  through  the  air,  in  order 
that  the  reader  may  conceive  ddlindtly  the  quantities  which  he 
is- thus  combining  in  his  algebraic  operations,  and  may  fee  their 
connection  in  nature  with  each  other.  We  fball  alfo  find  that, 
in  the  prefent  ftate  ol  our  mathematical  knowledge,  this  (imple 
irate  of  the  cafe  contains  almoft  all  that  we  can  determine  with 
any  confidence.  On  this  account  it  were  to  be  wifhed  that  the 
profellional  gentlemen  would  make  many  experiments  on  thefe 
motions.  There  is  no  way  that  promiles  lo  much  for  alibiing 
vs  in  forming  accurate  notions  of  the  air’s  refinance.  Mr.  Ro- 
bins’s method  with  the  pendulum  is  impracticable  with  great 
(not  ; and  the  experiments  which  have  been  generally  retorted 
to  for  this  purpole,  viz.  the  ranges  of  fhot  and  fheils  on  a hori- 
zontal plane,  are  fo  complicated  in  themfelves,  that  the  utmoft 
mathematical  thill  is  neceftary  for  making  any  inferences  from 
them  ; and  they  are  fubjeCt  to  fuch  irregularities,  that  they 
may  be  brought  to  fupport  almolt  any  theory  whatever  on  this 
fubjeCt.  But  the  perpendicular  llights  are  atfeCted  by  nothing 
but  the  initial  velocity  and  the  refittance  of  the  air;  and  a con- 
li  lerahie  deviation  from  their  intended  direction  does  not  caufe 
any  ferdible  error  in  the  confequenccs  which  we  may  draw  from 
than  for  our  pnrpofe. 

But  we  mult  now  proceed  to  the  general  problem,  to  deter- 
mine the  motion  of  a body  projected  in  any  direction,  and  with 
any  vd  city.  Our  readers  will  believe  beforehand  that  this 
npuli  be  a difficult  fubjeCl,  when  they  fee  the  dm  pi  eft  cafes  of 
reCti'incal  motion  abundantly  abftrute  : it  is  indeed  lb  difficult, 
that  Sir  Jfa:;c.  Newton  has  not  given  a folution  of  it,  and  has 
thought  himfelt  well  employed  in  making  feveral  approxima- 
tions, in  which  the  fertility  of  his  genius  appears  in  great  1 alt  re. 
In  the  tenth  and  fubfequent  proportions  of  the  fecond  book  of 
the  Pi  in  dpi  a,  he  fhows  what  ltate  of  denfity  in  the  air  will  com- 
port with  the  motion  of  a body  in  any  curve  whatever:  and 
then,  by  applying  this  ditcovery  to  feveral  curves  which  have 
feme  (smilarity  to  the  path  of  a projeClile,  he  finds  one  which 
is  not  very  different  from  what  \vc  may  fuppofe  to  obtain  in  our 
atmolphere.  But  even  this  approximation  was  involved  in  Inch 
intricate  calculations,  that  it  Itemed  impotlible  to  make  any  ule 
ol  it.  In  the  fecund  edition  of  the  Principia,  publiftied  in  1713, 


Newton  correCts  feme  miftakes  which  he  had  committed  in  the 
tuft,  and  carries  his  approximations  much  further,  but  Hill  does 
not  attempt  a dire  Cl  inveftigation  of  the  path  which  a body  will 
deferibe  in  our  atmofphere.  This  is  fomewhat  furprifing.  In 
prop.  14,  &c.  he  Iliows  how  a body,  actuated  by  a centripetal 
force,  in  a medium  of  a denfity  varying  according  to  certain 
laws,  will  defcribe»an  eccentric  fpiral,  of  which  he  affigns  the 
properties,  and  the  law  of  defeription.  Had  he  fuppofed  the 
denfity  conftant,  and  the  difference  between  the  greateft  and 
leaf:  dtftanccs  from  the  centre  of  centripetal  force  exceedingly 
fmall  in  companion  with  the  ditlances  themfelves,  his  fpiral 
would  have  coincided  with  the  path  of  a projeClile  in  the  air  of 
uniform  denfity,  and  the  fteps  of  his  inveftigation  would  have 
led  him  immediately  to  the  complete  folution  of  the  problem. 
For  this  is  the  real  ftate  of  the  cafe.  A heavy  body  is  not  aCted 
on  by  equal  and  parallel  gravity,  but  by  a gravity  inverfely  pro- 
portional to  the  fquare  of  the  diftance  from  the  centre  of  the 
earth,  and  in  lines  tending  to  that  centre  nearly;  arid  it  wax 
with  the  view  of  Amplifying  the  inveftigation,  that  mathemati- 
cians have  adopted  the  other  hypotheus. 

Soon  after  the  publication  of  this  fecond  edition  of  the  Prin- 
cipia,  the-difpute  about  the  invention  of  the  ftuxionary  calculus 
became  very  violent,  and  the  great  promoters  of  that  calculus 
upon  the  continent  were  in  the  habit  of  propofing  difficult  pro- 
blems to  exercife  the  talents  of  the  mathematician.  Challenges 
of  this  kind  frequently  paffed  between  the  Britifti  and  foreigners. 
Dr.  Keill  of  Oxford  had  keenly  efpoufed  the  claim  of  Sir  Ifaac 
Newton  to  this  invention,  and  had  engaged  in  a very  acrimo- 
nious altercation  with  the  celebrated  John  Bernoulli  of  Bade. 
Bernoulli  had  publiftied  in  the  A6ia  Erudiiorum  Lipfia  an  invef- 
tigation of  the  law  of  forces,  by  which  a body  moving  in  a re- 
fitting medium  might  deferibe  an}'  propofed  curve,  reducing  the 
whole  to  the  fimpleft  geometry.  This  is  perhaps  the  moft  ele- 
gant fpecimen  which  he  has  given  of  his  great  talents.  Dr. 
Keill  propofed  to  him  the  particular  problem  of  the  trajeCtory 
and  motion  of  a body  moving  through  the  air,  as  one  of  .the 
moft  difficult.  Bernoulli  very  foon  folved  the  problem  in  a 
way  much  more  general  that  it  had  been  propofed,  viz.  without 
any  limitation  either  of  the  law  of  refiftance,  the  law  of  the  cen- 
tripetal force,  or  the  law  of  denfity,  provided  only  that  they  were 
regular,  and  capable  of  being  expreffed  algebraically.  Dr. 
Brooke  Taylor,  the  celebrated  author  of  the  Method  of  Incre- 
ments, folved  it  at  the  fame  time,  in  the  limited  form  in  which 
it  was  propofed.  Other  authors  fince  that  time  have  given 
other  folutions.  But  they  are  all  (as  indeed  they  muft  be)  the 
fame  in  fubllance  with  Bernoulli’s.  Indeed  they  are  all  (Ber- 
noulli’s not  excepted)  the  fame  with  Newton’s  firft  approxima- 
tions, moJiried  by  the  fteps  introduced  into  the  inveftigation  of 
the  fpiral  motions  mentioned  above;  and  we  ftill  think  it  moft 
ftrange  that  Sir  ll’aac  did  not  perceive  that  ihe  variation  of  cur- 
vature, which  he  introduced  in  that  inveftigation,  made  the 
whole  difference  between  his  approximations  and  the  complete 
folution.  This  we  (hall  point  out  as  we  go  along.  And  we 
now  proceed  to  the  problem  itlelf,  of  which  we  ftiall  give  Ber- 
noulli’s folution,  reftri&ed  to  the  cafe  of  uniform  denfity  and  a 
refiftance  proportional  to  the  fquare  of  the  velocity.  This  fo- 
lution is  more  fimple  and  perfpicuous  than  any  that  has  fince 
appeared. 

Problem.  To  determine  the  trajectory,  and  all  the  circum- 
ftances  of  the  motion,  ot  a body  projected  through  the  air  from 
A (fig.  7-)  in  the  direction  All,  and  refilled  in  the  duplicate 
ratio  of  the  velocity. 

Let  the  arch  AM  be  put  = z,  the  time  of  deferibing  it  t, 
the  abtcifta  AP  = x,  the  ordinate  PM  — y.  Let  the  velocity 
in  the  .point  M —v,  and  let  MN,  = i,  be  defcribed  in  the 

moment  t ; let  r be  the  refiftance  of  the  air,  g the  force  ot  gra- 
vity, meafured  by  the  velocity  which  it  will  generate  in  a fe- 
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con-i  ; and  let  a be  the  height  through  which  a heavy  body 
nuift  fall  in  vaciio  to  acquire  the  velocity  which  would  render 
the  rellftance  of  the  air  equal  to  its  gravity  : fo  that  we  have 

r = - j becaufe,  for  any  velocity  u,  and  producing  height 

ip  - * 

h,  we  have  g =r  — — . 

2 D 

Let  Mot  touch  the  curve  in  M ; draw  the  ordinate  />Not, 
and  draw  Me,  N«  perpendicular  to  Ny"and  Mot.  Then  we 
have  MN  ~ »,  and  Mo  = x,  alfo  wo  is  ultimately  —y,  and 
Mot  is  ultimately  = MN  or  as.  Laftly,  let  us  fuppofe  x to  be  a 
contlant  quantity,  the  elementary  ordinates  being  fuppofed 
equiditlant. 

The  aClion  of  gravity  during  the  time  t may  be  meafured 
by  otN,  which  is  half  the  fpace  which  it  would  caufe  the  body 
to  deferibe  uniformly  in  the  time  t with  the  velocity  which  it 
generates  in  that  time.  Let  this  be  refolved  into  «N,  by  which 
it  deficits  the  body  into  a curvilineal  path,  and  mu,  by  which 
it  retards  the  afeent  and  accelerates  the  defeent  of  the  body 
along  the  tangent.  The  refiftance  of  the  air  aits  folely  in  re- 
tarding the  motion,  both  in  afeending  and  defcending,  and  has 
no  defiediive  tendency.  The  whole  adtion  of  gravity  then  is 
to  its  accelerating  or  retarding  tendency  as  otN  to  mn,  or  (by 

gy 

fi  milarity  of  triangles)  as  wzM  to  mo.  Or  z \y  = g : - and 

gy 

the  whole  retardation  in  the  afeent  will  be  r -1 — . The  fame 


equation  connedted  with  the  logarithmic  curve  and  the  loga- 
rithmic fpiral.  J'lut  we  mutt  endeavour  to  reduce  it  to  a lower 
order  of  fluxions,  before  we  can  ettablith  a relation  between  z, 
x,  and  y. 

Let  p exprefs  the  ratio  of  y to  that  is,  let  p be  — — or 

X 

px  =y.  It  is  evident  that  this  exprefles  the  inclination  of  the 
tangent  at  M to  the  horizon,  and  that  p is  the  tangent  of 
this  inclination,  radius  being  unity.  Or  it  may  be  conlidered 
merely  as  a number,  multiplying  x,  fo  as  to  make  it  = y.  We 
now  have  j2  = />-.v2,  and  fi nee  .i2  ~xz  + J*,  we  have  sf.2  zr  a.-2  -p 

p2*2,  = i -f  p-  x a 2 and  z = x 1 -f  pz. 

Moreover,  becaufe  we  have  fuppolcd  the  abfcitTa  x to  in- 
creafe  uniformly,  and  therefore  x to  be  eonltant,  we  have 
••  • « •••#*  • • 
y xp,  and  y — x p.  Now  let  q exprefs  the  ratio  of  p to  xt 

4)  “ * . . • • • • 

that  is,  make  rr  q,  or  qx  — p.  This  gives  us  xq  = py 

• 1 • ••  • • 
and  xzq  = x p,  — y. 

By  thefe  fubllitutions  our  former  equation  ay  ~ zy  changes 

to  axzq  = x ^ i + p1  [ xp,  or  aq  — p ^ X -p  P\  and  taking 

the  Huent  on  both  Tides,  we  have  aq  =fp  +P'  + C,  C 

being  the  conftant  quantity  required  for  completing  the  fluent 
according  to  the  limiting  conditions  of  the  cafe.  Now  x ~ 


fluxionary  fymbol  will  exprefs  the  retardation  during  the  de- 
feent, becaufe  in  the  defeent  the  ordinates  decreafe,  and  y is  a 
negative  quantity. 

The  diminution  of  velocity  is  — v.  This  is  proportional 
to  the  retarding  force  and  to  the  time  of  its  action  jointly,  and 

therefore  — v — r + — — x t ; but  the  time  t is  as  the  fpace 


» divided  by  velocity  — v ■ therefore  — v 


T + &-X 

a 


6 _ r*  + gy 


> and  — v<v  = — r*  — gy,  — gy. 

<v  *y  la  - 

Becaufe  otN  is  the  deflection  by  gravity,  it  is  as  the  force  g and 
the  fquare  of  the  time  i jointly  (the  momentary  aCtion  being 

held  as  uniform).  We  have  therefore  otN,  or  — y=gtz. 
(Obferve  that  otN  is  in  faCt  only  the  half  of  — y 5 but  g being 
twice  the  fall  of  a heavy  body  in  a fecond,  we  have  — y tiri&ly 


equal  to  gt1).  But  r2  = 


<v ■ 


pw* 

• , therefore  — y — and  <0 1 = 
<vz  > 


rr-}* 

- — , and  — v'ly  = giP.  The  fluxion  of  this  equation  is 

— <v2y  — ivyv  = 2giz‘,  but,  becaufe  z : y—triM.  : mo,  — otN  ; 
mn,  = y :z,  we  have  i.  z — yy.  Therefore  2 gy  y — 2gzz,  = 

— — 2 vyv,  and  — 2vvy  = i/2J,  — 2g yy,  and  — ai-v  — 

. • tv7,sc  * 

- — — gy.  But  ,we  have  already  —vv  — gy  3 there- 

2 y 2d 

, v*i  vzii  . „ . . y z . ... 

fore  — — = , and  finally  — =: — , or  ay  = kv,  for  the 

y a y a 

fluxionary  equation  of  the  curve." 

If  we  put  this  into  the  form  of  a proportion,  we  have  a : z 
zzy'.y.  Now  this  evidently  ellablifhes  a relation  between  the 
length  of  the  curve  and  its  variation  of  curvature  j and  between 
the  curve  itlelf  and  its  eVoluta,  which  arc  the  very  circum- 
llances  introduced  by  Newton  into  his  invetligation  of  the 

fpirai  motions.  And  the  equation  ~ ~ --  is  evidently  an 


j a , r 

-,  and = / — Therefore  x — j , 

q J 2 p </l  + ^+C  J 


op 


P a/  i -f  p ^ + C 


Alfo  fince  y rr  px,  = we  have  v = 

. ■ <2 

J-i  P y/  + C 

A1(-  ■ ‘ ap  1 -P  />2 

Alfo  x = x J , z = 

• f,P^1  +7^h-c 

The  values  of  x,  y,  is,  give  us 


j j p */i  c Jp*/ 1 + />i)+  C 


-A: 


app 


= aj— 


PP 


J p Lx  -p  p1')  + c ^ p •>/ 1 + fa]+  c 

f-'  a*/ x + p^p  _ a f p *Sl  + pz 

j~ p */\  + /21  + C J ^p  \f  1 -p/i^-pk 


The  procefs,  therefore,  of  deferibing  the  trajcSory  is,  ift.  To 
find  q in  terms  of p by  the  area  of  the  curve  whole  abfeitia  is 

p and  the  ordinate  is  ^ \ + />2. 

2d.  Wc  get  x by  the  area  of  another  curve  whofc  abfcill’a  is 

1 

■ft,  and  the  ordinate  is  . 

2 

3d.  We  get y by  the  area  of  a third  curve  whofe  abfciiTa  is 

p 

p,  and  the  ordinate  ss  -L~. 

The  problem  of  the  trajeCIory  is  therefore  completely  folved, 
becaufe  we  have  determined  the  ordinate,  abfeifla,  and  arch  ol 
the  curve  for  any  given  pofition  of  its  tangent.  It  now  only 
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remains  to  compute  the  msgintwdes  c.f  thefe  ordinates  and 
abfcitine,  or  to  draw  them  by  a geometrical  conffcrudlion.  But 
in  this  confilts  the  ditiiculty.  The  areas  of  thefe  curves,  which 
exprefs  the  lengths  of  he  and  y,  can  neither  be  computed  nor 
exhibited  geometrically,  by  any  accurate  method  yet  difeover- 
ed,  and  we  muft  content  onrfelves  with  approximations.  Thefe 
render  the  deicription  of  the  trajectory  exceedingly  difficult  and 
tedious,  fo  that  little  advantage  has  as  yet  been  derived  from  the 
knowledge  we  have  got  of  its  properties.  It  will  however 
greatly  affifl  our  conception  of  the  fubjedl  to  proceed  Come 
length  in  this  ronftrudlion  ; for  it  muft  be  acknowledged  that 
very  few  ditlindl  notions  accompany  a mere  algebraic  opera- 
tion, efpecially  if  in  any  degree  complicated,  which  we  confels 
is  the  cafe  in  the  prelent  queltion. 

Let  B m NR  ([date  2,3.  fig.  8)  be  an  equilateral  hyper- 
bola, of  which  B is  the  vertex,  BA  the  femitranlverfe  axis, 
which  we  fhall  affume  for  the  unity  of  length.  Let  AV  be  the 
femiconjugate  axis  = B A,  — unity,  and  <\S  the  afymptote, 
bifiedling  the  right  angle  B AV.  Let  PN,  p 11  be  two  ordinates 
to  the  conjugate  axis,  exceedingly  near  to  each  other.  Join  BP, 
AN,  and  draw  B j3,  N v perpendicular  to  the  afymptote,  and 
EC  parallel  to  AP.  It  is  well  known  that  BP  is  equal  to  NP. 
Therefore  PN2  *=  BA1  -|-  AP2.  Now  fince  BA=i,  if  we 
make  AP  = p of  our  formulae,  PN  is  v'E-f  pf  and  Pp  is 


depends  on  the' initial  diredlion  of  the  projc&ile,  and  .that  point 
01  the  abfcifl a AP  mull  be  taken  for  the  commencement  of 
all  the  areas,  which  gives  a value  of  p fuited  to  the  initial  di- 
redlion. TliuSj  if  the  projettion  has  been  made  from  A (pi.  73. 
fig.  7;.)  at  an  elevation  of  45*,  the  ratio  of  the  fluxions  w and 
j is  that  of  equality  ; and  therefore  the  point  E of  fig.  8. 
pi.  23.  where  the  two  curves  interfedf  and  have  a common 
ordinate,  evidently  correfponds  to  this  condition.  The  ordinate 
EV  paifes  through  V,  fo  that  AV  ox  p = AB,  — 1,  = tan- 
gent 430,  as  the  cafe  requires.  The  values  of  .vand  of  y cor- 
refponding  to  any  other  point  of  the  trajedfory,  fuch  as  that 
which  has  AP  for  the  tangent  of  the  angle  which  it  makes  with 
the  horizon,  are  now  to  be  had  by  computing  the  areas  VEOP 
V£QP. 

Another  curve  might  have  been  added,  of  which  the  ordi- 
nates would  exhibit  the  fluxions  of  the  arcli  of  the  trajedlory 
ap  a/  1 4 -p2 

a = r ■■  =7-,-^  ■ and  of  which  the  area  would  exhibit 

J,P  Vi+f  | + <~> 

the  arch  itfelf.  And  this  would  have  been  very  eafy ; for  it  is 


pY.i+p2 


= a 


p,  and  the  area  BAPNB  —f  > P v'  1 -f  p2\  : That  is  to  fay, 

the  number^  p ^ 1 + p1  (for  k is  a number)  has  thC  fame 

proportion  to  unity  of  number  that  the  area  BAPNB  has  to 
_BC  VA,  the  unit  of  furface.  This  area  confifts  of  two  parts, 
the  triangle  APN,  and  the  hyperbolic  ledlor  ABN.  APN 

yAPxPN—  f p ^ i + and  the  hyperbolic  fedlor  ABN  = 

P.Nvj3,  which  is  equivalent  to  the  hyperbolic  logarithm  of  the 
number  reprefented  by  Av  when  A(3  is  unity.  Therefore  it  is 

equal  to  \ the  logarithm  of  p -f-  vT  -f  p2.  Hence  we  fee  by 
the  bye  that  j-^  p x + pz  = \p  vT  + pz  -f- f-  hyperbolic 

logarithm  p + 1 + pz. 

Now  let  AMD  be  another  curve,  fuch  that  its  ordinates  Vm, 

. PD,  See.  may  he  proportional  to  the  areas  ABwiV,  ABNP,  and 
may  have  the  fame  proportion  to  AB,  the  unity  of  length, 
which  thefe  areas  have  to  ABCV,  the  unity  of  furface.  Then 
VM  : VC  - Vm  BA : VCBA  and  PD  : Po  = PNBA  : VCBA, 

&rc.  Thefe  ordinates  will  now  reprefent  p ^ 1 -p  p2  with 

reference  to  a linear  unit,  as  the  areas  to  the  hyperbola  repre- 
lented.it.  im  reference  to  a fuperficial  unit. 

Agdin,  in  every  ordinate  make  PD  : PiJ  = P£:  PO,  and  thus 

wc  obtain  a reciprocal  to  PD  or  to  f p j + p2,  or  equiva-  But  p = qx.  Therefore  vz  = 


. r . .—=^—-77-  which  is  evidently  the  fluxion  of 

/ p Vi  +p2 

the  hyperbolic  logarithm  of  j"  j,  V/I  fpf,  But  it  is  need- 

lefs,  fince  i = x VT+yT,  hnd  wc  have  already  got  x.  It  is 
only  increafing  PO  in  the  ratio  of  BA  to  BP. 

And  thus  we  have  brought  the  inveftigation  of  this  problem 
a conflderable  length,  having  .afeertained  the  form  of  the  tra- 
jedlory. This  is  furely  done  when  the  ratio  of  the  arch,  ab- 
feifs,  and  ordinate,  and  the  polltion  of  its  tangent,  is  deter- 
mined in  every  point.  But  it  is  Itill  very  far  from  a folution, 
and  much  remains  to  be  done  before  we  can  make  any  pradtical 
application  of  it.  The  only  general  confequence  that  we  can 
deduce  from  the  premifes  is,  that  in  e_very  cafe  where  the  refiftr 
ance  in  any  point  bears  the  fame  proportion  to  the  force  of 
gravity,  the  trajedlory  will  be  fimilar.  Therefore  two  balls,  of 
the  fame  denfity,  projedled  in  the  fame  diredlion,  will  deferibe 
fimilar  trajedlories  if  the  velocities  are  in'  the  fubduplicate  ratio 
of  the  diameters.  This  we  ihall  find  to  be  of  conflderable 
pradlical  importance.  But  let  us  now  proceed  to  determine 
the  velocity  in  the  different  points  of  the  trajedlory,  and  the 
time  of  deferibing  its  feveral  portions. 

— and  that  i?  = 

„ n.L  - „ ~S  * 1 +/*’ 

xp. 


Recollect,.  therefore,  that  vz  = 
1 + p2  and  y 


This  gives  v2  = 


-,?x  1 +r  = 


lent  to  p 'v  1 + p 


J •) 

J.  This  will  evidently  be  an(]  PO  op 

4 


■ ag  1 +p 1 


will  be  and  the  area  contained  between  the  lines  AF,  AW, 

a 

aid  the  curve  GEOH,  and  cut  off  by  the  ordinate  PO,  will  re- 

prefent . 

a 

Laftly,  make  TO  : PQ.  = AV:  AP,  = 1 :p ; and  then 

y > • r y 

will  reprefent  — , and  the  area  ALEQP  will  reprefent  • — . 

But  \ve  muft  here  obferve,  that  the  fluents  expreffed  by  thefe 
different  areas  require  what  is  called  the  correclion  to  accom- 
modate them  to  the  circumftanccs  of  the  cafe.  It  is  not  indiA 
ferent  from  what  ordinate  we  begin  to  reckon  the  areas.  This 
8 


p a/  1 fpx  -1-  C’ 


and 


J ZJJ- 


+B1  , — 


fa  a/  — gv'i  4 -pz 


M 


+/1+C  _ _ 

Alio  / was  found  = - , = y V'+P\  -P  V'+P\  If 


v 


q v 


we  now  fubftitute  for  v its  value  juft  found,  we  obtain  C — 

p r i _ r P^a 

7 ’ lud ' -J^-s  1'  J J -if  i S H-71)  + c. 


/ 


PRO  J EC  TILES. 


The  greateft  difficulty  ftill  remains,  viz.  the  accommodating 
thel'e  formulae,  which  appear  abundantly  Ample,  to  the  particu- 
lar cafes.  It  would  appear  at  fit  ft  light,  that  all  trajectories  are 
fimilar;  fince  the  ratio  of  the  fluxions  of  the  ordinate  and  ab- 
fcill'a  correfponding  to  any  particular  angle  of  inclination  to  the 
horizon  feems  the  lame  in  them  ail:  but  a due  attention  to 
what  has  been  hitherto  faid  on  the  fubjeft  will  fhow  us  that  we 
have  as  yet  only  been  able  to  afcertain  the  velocity  in  the  point 
of  the  trajectory,  which  has  a certain  inclination  to  the  hori- 
zon, indicated  by  the  quantity  p,  and  the  time  (reckoned  from 
fome  affigned  beginning)  when  the  projectile  is  in  that  point. 

To  obtain  abfolute  meafures  of  thefe  quantities,  the  term  of 
commencement  mult  be  fixed  upon.  This  will  be  expreifed  by 
the  conftant  quantity  C,  which  is  Sli’umed  for  completing  the 
fluent  of  p a/ i + p2,  which  is  the  balls  of  the  whole  conftruc- 


5 + 9 

the  vertex.  This  is  evident  ;•  ft>r,  in  order  that  y may  increare 
as  we  recede  from  the  vertex,  its  fluxion  mult  he  taken  in  the 
oppofite  fenfe  to  what  it  was  in  our  inveftigation.  There  we 
fnp  poled  y to  increafe  as  the  body  a fee  tided,  and  then  to  dtrru- 
nifli  during  the  defeent  ; and  therefore  the  flexion  o fy  was  full 
politive  and  then  negative. 

+ he  fame  equations,  however,  will  ferve  for  the  afeendirm 
branch  CNA  of  the  curve,  only  changing  the  figft  of  P -7  for  if 
we  confiderj  as  decreafing  during  the  afeent,  we  niuli  confider 


q as  expreffing 


~P 


and  therefore  P 


> OTf 1 


V 


i + pz,  which 


q 

13  = --•>  muft  be  taken  negatively.  Therefore,  in  the 
afeending  branch,  we  have  AQ  or  x (increafing  as  we  recede 

PP 


from  A) — a*x  / GIN  or y = a X - 

u n — P J 7i 


AN 


or 


J ^ p i + pz.  This  fluent  is  in 


I v/ 1 


+ p a _ \Pa 


X 


tion.  We  there  found  q 

U 

f - /_ r— 

general  q — + ./  - p ^ 1 + and  the  conftant  quantity  C 

Cl 

is  to  be  accommodated  to  fome  circumftances  of  the  cafe.  Dif- 
ferent authors  have-  fele&ed  different  circumftances.  Euler,  in 
his  Commentary  on  Robins,  and  in  a diflertation  in  the  Me- 
moirs of  the  Academy  of  Berlin  publiffied  in  17^3,  takes  the 
vertex  of  the  curve  for  the  beginning  of  his  abfeifla  and  ordi- 
nate. This  is  the  fimpleft  method  of  anv,  for  C mufl  then  be 
fo  chofen  that  the  whole  fluent  may  vanifh  wken  p — 0,  which 
is  the  cafe  in  the  vertex  of  the  curve,  where  the  tangent  is  pa- 
rallel to  the  horizon.  We  fhall  adopt  this  method. 

Therefore,  let  AP  (fig.  9.)  =r  „v,  PM  —y,  AM  =z.  Put 

the  quantity  C which  is  introduced  into  the  fluent  equal  to — . 

a 

It  is  plain  that  n muft  be  a number  ; for  it  muft  be  homologous 
with  p *>/ 1 + pz,  which  is  a number.  For  brevity’s  fake,  let  us 
«xprefs  the  fluent  of  p 1 -f-  pz  by  the  tingle  letter  Pj  and 

— a X /-AyJ  — a X J'—~> 

" + P J n - f 

<JL—L±IL.  And^="^(l+/J 


f . P 
J l — 


and  the 


n — P \/g  J V 1 — P 

# ' •£'  L p2) 

height  producing  the  velocity  at  N = — ^ — . - v 

Hence  we  learn  by  the  bye,  that  in  no  part  of  the  afeending 
branch  can  the  inclination  of  the  tangent  be  fuch  that  P fhall 
be  greater  than  n, ; and  that  if  we  fuppofe  P equal  to  n in  any 
point  of  the  curve,  the  velocity  in  that  point  will  be  infinite. 
That  is  to  fay,  there  is  a certain  aflignable  elevation  of  the  tan- 
gent which  cannot  be  exceeded  in  a curve  which  has  this  velo- 
city in  the  vertex.  The  beft  way  for  forming  a conception  of 
this  circumftance  in  the  nature  of  the  curve,  is  to  invert  the  mo- 
tion, and  fuppofe  an  accelerating  force  equal  and  oppofite  to 
the  refiftance,  to  aft  on  the  body  in  conjunction  with  gravity. 
It  muft  deferibe  the  lame  curve,  and  this  branch  ANC  muft 
have  an  afymptote  LO,  which  has  this  limiting  pofition  of  the 
tangent.  For,  as  the  body  defeends  in  this  curve,  its  velocity 
increales  to  infinity  by  the  joint  action  of  gravity  and  this  acce- 
lerating force,  and  yet  the  tangent  never  approaches  fo  pear  the 
perpendicular  pofition  as  to  make  P = n.  This  remarkable  pro- 
perty of  the  curve  was  known  to  Newton,  as  appears  by  his  ap- 
proximations, which  all  lead  him  to  curves  of  a hyperbolic  form, 
having,  one  afymptote  inclined  to  the  horizon.  Indeed  it  is 
pretty  obvious : for  the  refiftance  increafing  falter  than  the  ve- 
locity, there  is  no  velocity  of  projection  fo  great  but  that  the 
curve  will  come  to  deviate  fo  from  the  tangent,  that  in  a finite 
time  it  will  become  parallel  to  the  horizon.  Were  the  refiftance 
proportional  to  the  velocity,  then  an  infinite  velocity  would  pro- 
duce a rectilineal  motion,  or  rather  a deflection  from  it  lefs  than 
any  that  can  be  afligned. 

We  now  fee  that  the  particula/  form  and  magnitude  of  this 
trajectory  depends  on  two  circumftances,  a and  n.  a aftets 
chiefly  the  magnitude.  Another  circumftance  might  indeed  be 
taken  in,  viz.  the  diminution  of  the  accelerating  force  of  gravity 
by  the  ftatical  effect  of  the  air’s  gravity.  But,  as  we  have  al- 
ready obferved,  this  is  too  trifling  to  be  attendee}  to  in  military 
projectiles. 

— - was  made  equal  to  p.  Therefore  the  radius  of  curva- 
ture determined  by  the  ordinary  methods,  is 

j'(r  + /’*)  I + pl)>  and  becaule  __  a for  the 
' ■ n -j-  P 

— A p P 

is  alio  determined  ; and  this  is  the  modifying  circumftance.  dcfcending  branch  of  the  curve,  the  radius  of  curvature  at 


thus  we  fhall  have  x 


z = a X 


1 +p: 


1 ) 


P > 
Now 


And  laltly,  t = 


n + P « + r 

the  height  h neceflary  for  communicating  any  velocity  v is 

v*  _ -agji  +-/>z)  __  ~ ja  ( 1 +-/>*) 

2-g  7g  (n  + P)  ’ ~ 71  -j-  P 

— f * 

Vg  J Vn  + V 

Thefe  fluents,  being  all  taken  fo  as  to  vaniffi  at  the  vertex, 
where  the  computation  commences,  and  where  p is  rr:  0 (the 
tangent  being  parallel  to  the  horizon),  we  obtain  in  this  cafe 

i — — — U - and  — a 

n’  2n  ’ ib’  , 

Hence  we  fee  that  the  circumftanre  which  modifies  all  the 
curved,  diflinguilhing.  them  from  each  other,  is  the  velocity  (or 
rather  its  fquare)  in  the  highett  point  of  the  curve.  For  b 
being  determined  for  any  body  whole  terminal  velocity  is  u,  n 


Confidering  it  geometrically,  it  is  the  area  which  muft  be  cut 
off  from  the  area  DMAP  of  fig.  8.  in  order  to  determine  the 
ordinates  of  the  other  curves. 

We  mult  further  remark,  that  the  values  now  given  relate 
enly  to  that  part  of  the  area  where  the  body  is  descending  from 

Vql.  VI IF 


M is 


<7X1  +-  pz  X a/  I + p 


N,  it  is 


a x x + p 


- and,  in  the  afeending  branch  at 


-7  A 


u — P 
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On  both  tides  therefore,  when  the  velocity  is  infinitely  great, 
and  P by  this  means  fuppofed  toequal  or  exceed  w,  the  radius  of 
curvature  is  alfo  infinitely  great.  We  alfo  fee  that  the  two 
branches  are  unlike  each  other,  and  that  when  p is  the  fame 
in  both,  that  is,  when  the  tangent  is  equally  inclined  to  the  ho- 
rizon, the  radius  of  curvature,  the  ordinate,  the  abfeifs,  and  the 
arch,  are  all  greater  in  the  afeending  branch.  This  is  pretty 
obvious.  For  as  the  refiftance  a£ts  entirely  in  dimimfhing  the 
velocity,  and  does  not  afteift  the  deflection  occafioned  by  gravity, 
it  muft  allow  gravity  to  incurvate  the  path  fo  much  the  more 
(with  the  fame  inclination  of  its  line  of  aCtion)  as  the  velocity 
is  more  diminiftted,  The  curvature,  therefore,  in  thofe  points 
which  have  the  fame  inclination  of  the  tangent,  is  greateft  in 
the  defeending  branch,  and  the  motion  is  fwifteft  in  the  afeend- 
ing branch.  It  is  otherwife  in  a void,  where  both  fides  are  alike. 
Here  u becomes  infinite,  or  there  is  no  terminal  velocity  j and  n 

a 


alfo  becomes  infinite,  being  = 


2 h ’ 


It  is  therefore  in  the  quantity  P,  or J T p ^ i + pz,  that  the 

difference  between  the  trajectory  in  a void  and  in  a refilling  me- 
dium confifts;  it  is  this  quantity  which  expreffes  the  accumu- 
lated change  of  the  ratio  of  the  increments  of  the  ordinate  and 
abfeifs.  In  vacuo  the  fecond  increment  of  the  ordinate  is  con- 
ftant  when  the  firft  increment  of  the  abfeifla  is  fo,  and  the 
whole  increment  of  the  ordinate  is  as  i -\-p.  And  this  differ- 
ence is  fo  much  the  greater  as  P is  greater  in  refpeft  of  n. 
P is  nothing  at  the  vertex,  and  increafes  along  with  the  angle 
MTP;  and,  when  this  is  a right  angle,  P is  infinite.  The  tra- 
jectory in  a refilling  medium  will  come  therefore  to  deviate  in- 
finitely from  a parabola,  and  may  even  deviate  further  from  it 
than  the  parabola  deviates  from  a llraight  line.  That  is,  the 
diffance  of  the  body  in  a given  moment  from  that  point  of  its 
parabolic  path  where  it  would  have  been  in  a void,  is  greater 
than  the  diffance  between  that  point  of  the  parabola  from  the 
point  of  the  llraight  line  where  it  would  have  been,  independent 
of  the  aftion  of  gravity.  This  muft  happen  whenever  the  re- 
finance is  greater  than  the  weight  of  the  body,  which  is  gene- 
rally the  cafe  in  the  beginning  of  the  trajectory  in  military  pro- 
je£ti!es}  and  this  (were  it  now  necelfary)  is  enough  to  fhow 
the  inutility  of  the  parabolic  theory. 

Although  we  have  no  method  of  deferibing  this  traje£lory, 
which  would  be  received  by  the  ancient  geometers,  we  may 
afeertain  feveral  properties  of  it,  which  will  alfiff  us  in  the 
folution  of  the  problem.  In  particular,  we  can  affign  the  ab- 
folute  length  of  any  part  of  it  by  means  of  the  logiftic  curve. 

^ i -j-  we  have  p i 


For  becaufe  P = 


=/' 


+ f = 


f p */i+p' 

and  therefore  z,  which  was  = a X J — : — — ^ + 

t p v 1 -f-  p*  \ 


C,  or 


= a xf- 


+ P 

n -j-  P 


may  be  expreffed  by  logarithms  5 or  z — a 
, fince  at  the  vertex  A,  where  z muff:  be 


X hyp. log.  of 

• n 

— 0,  P is  alfo  = 0. 

Being  able,  in  this  way,  to  afeertain  the  length  AM  of  the 
curve  (counted  from  the  vertex),  correfponding  to  any  inclina- 
tion p of  the  tangent  at  its  extremity  M,  we  can  afeertain  the 
length  of  any  portion  of  it,  fuch  as  Mm,  by  firft  finding  the 
length  of  the  part  A m,  and  then  of  the  part  AM.  This  we  do 
more  expeditioufly  thus  : Let  p exprefis  the  pofition  of  the  tan- 

n p 

gent  in  M,  and  q its  pofition  at  in  5 then  AM  ~a  X log. 


and  A in  — ax  log.  — — , and  therefore  Mot  is  = a X 

71 

71  “f*  Q, 

log-  ~pr~-  Thus  we  can  find  the  values  of  a great  num- 
ber of  fmall  portions,  and  the  inclination  of  the  tangents  at 
their  extremities.  Then  to  each  of  thefe  portions  we  can  affi«n 
its  proportion  of  the  abfcitfa  and  ordinate,  without  having  re- 
courfe  to  the  values  of  .rand y.  For  the  portion  of  abfeifs 
correfponding  to  the  arch  Mot,  whole  middle  point  is  inclined 
to  the  horizon  in  the  angle  b,  will  be  M-ot  x cofine  b,  and  the 
correfponding  portion  of  the  ordinate  will  be  M m x fin.  b. 
Then  we  obtain  the  velocity  in  each  part  of  the  curve  by  the 
equation  b — \ a x 1 -\-  pz  ■,  or,  more  diretftly  the  velocity  v 

n + p 

, + pz  . 

atM  will  be=  v a g -p*  Laflly,  divide  the  length 

of  the  little  arch  by  this,  and  the  quotient  will  be  the  time  of 
deferibing  M in  very  nearly.  Add  all  thefe  together,  and  we 
obtain  the  whole  time  of  deferibing  the  arch  AM,  but  a little 
too  great,  becaufe  the  motion  in  the  fmall  arch  is  not  perfectly 
uniform.  The  error,  however,  may  be  as  fmall  as  we.  pleafe, 
becaufe  we  may  make  the  arch  as  fmall  as  we  pleafe ; and  for 
greater  accuracy,  it  will  be  proper  to  take  the  p by  which  we 
compute  the  velocity,  a medium  between  the  p for  the  begin- 
ning and  that  for  the  end  of  the  arch. 

This  is  the  method  followed  by  Euler,  who  was  one  of  the 
moll  expert  analyfts,  if  not  the  very  firft  in  Europe.  It  is  not 
the  moft  elegant,  and  the  methods  of  fome  other  authors,  who 
approximate  diredlly  to  the  areas  of  the  curves  which  determine 
the  values  of  x andy,  have  a more  fcientific  appearance  j but 
they  are  not  ultimately  very  different  : for,  in  fome  methods, 
thefe  areas  are  taken  piecemeal,  as  Euler  takes  the  arch  5 and 
by  the  methods  of  others',  who  give  the  value  of  the  areas  by 
Newton’s  method  of  deferibing  a curve  of  the  parabolic  kind 
through  any  number  of  given  points,  the  ordinates  of  thele 
curves,  which  exprefs  x and  y,  muft  be  taken  fingly,  which 
amounts  to  the  fame  thing,  with  the  great  difadvantage  of  a 
much  more  complicated  calculus,  as  any  one  may  fee  by  com- 
paring the  expreiliong  of  x andy  with  the  expreffion  of  z.  As  to 
thofe  methods  which  appro ximate  direftly  to  the  areas  or  values 
of  x and  y by  an  infinite  feries,  they  all,  without  exception, 
involve  us  in  moft  complicated  expreffions,  with  coefficients  of 
fines  and  tangents,  and  ambiguous  figns,  and  engage  us  in  a 
calculation  almoft  endlefs.  And  we  know  of  no  leries  which 
converges  fall  enough  to  give  us  tolerable  accuracy,  without 
fuch  a number  of  terms  as  is  fufficien.t  to  deter  any  perfon  from 
the  attempt.  The  calculation  of  the  arches  is  very  moderate, 
fo  that  a perfon  tolerably  verfant  in  arithmetical  operations  may 
compute  an  arch  with  its  velocity  and  time  in  about  five  mi- 
nutes. We  have  therefore  no  hefitation  in  preferring  this  me- 
thod of  Euler’s  to  all  that  we  have  feen,  and  therefore  proceed 
to  determine  fome  other  circumftances  which  render  its  appli- 
cation more  general. 

If  there  were  no  refiftance,  the  fmalleft  velocity  would  beat 
the  vertex  of  the  curve,  and  it  would  immediately  increafe  by 
the  aiffion  of  gravity  confpiring  (in  however  fmall  degree)  with 
the  motion  of  the  body.  But,  in  a refilling  medium,  the  velo- 
city at  the  vertex  is  diminilhed  by  a quantity  to  which  the  ac- 
celeration of  gravity  in  that  point  bears  no  affignahle  propor- 
tion. It  is  therefore  diminilhed,  upon  the  whole,  and  the  point 
of  fmalleft  velocity  is  a little  way  beyond  the  vertex.  For  the 
fame  reafons,  the  greateft  curvature  is  a little  way  beyond  the 
vertex.  It  is  not  very  material  for  our  prefent  purpofe  to  af- 
eertain the  exatt  pofitions  of  thofe  points. 

Ths  velocity  in  the  defeending  branch  augments  continually: 
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but  it  cannot  exceed  a certain  limit,  if  the  velocity  at  the  ver- 
tex has  been  lefs  than  the  terminal  velocity  ; for  when  the  curve 

is  infinite,  p is  alio  infinite,  and  b = L_i — , becaufe  n in  this 

cafe  is  nothing  refpeiSt  of  P,  which  is  infinite  ; and,  becaufe  p 

is  infinite,  the  number  hyp.  log.  p -f-  vT  +pz>  though  infinite. 


vaniilies  in  comparifon  with  p X ^ i -/>*;  fo  that  in  this  cafe 
and  b = a,  and  v — the  terminal  velocity. 

If,  on  the  other  hand,  the  velocity  at  the  vertex  has  been 
greater  than  the  terminal  velocity,  it  will  diminifh  continually, 
and  when  the  curve  has  become  infinite,  v wilt  be  equal  to  the 
terminal  velocity. 

In  either  cafe  we  fee  that  the  curve  on  this  fide  will  have  a 
perpendicular  afymptote.  It  would  require  a long  and  pretty 
intricate  analyfis  to  determine  the  place  of  this  afymptote,  and 
it  is  not  material  for  our  prefent  purpofe.  The  place  and  po- 
fition  of  the  other  afymptote  LO  is  of  the  greateft  moment. 
It  evidently  diliinguithes  the  kind  of  trajedlory  from  any 
other.  Its  pofitiori  depends  on  this  circumftance,  that  if  p 
mark  the  pofition  of  the  tangent,  n — P,  which  is  the  denomi- 
nator of  the  fraction  exprelfing  the  fquare  of  the  velocity,  muft 
be  equal  to  nothing,  becaufe  the  velocity  is  infinite  : therefore, 

in  this  place,  P = «,  or  n = \p  *</  \ -f  pz  log.  p -J-  \/ 1 +/>2 . 
In  order,  therefore,  to  find  the  point  L,  where  the  afymptote  LO 
cuts  the  horizontal  line  AL,  put  P~  «,  then  will  AL  = x — 


At  X 

y , — ax 


( fp  — V 

V / n — P ~ p J 71  — 1?) 


It  is  evident  that  the  logarithms  ufed  in  thefe  exprefTions  are 
the  natural  or  hyperbolic.  But  the  operations  may  be  per- 
formed by  the  common  tables  by  making  the  value  of  the  arch 
a n -f.  Q. 

M m of  the  curve  = — X log.  — , &c.  where  M means 

M & n + P 

the  fubtangent  of  the  common  logarithms,  or  0,^.3420  ; alfo  the 
time  of  defcribing  this  arch  will  be  expeditioutly  had  by  taking 

’ 


a medium  a between  the  vaktes  of 


v''  1 + p* 


v'. 


and 


V j 4- 


+ p"  •/  n + a 


, a 7t  -f-  Q. 

and  making  the  time  ~ — X log.  — -—-5. 

0 MpV  g 6 « + P 

Such  then  is  the  procefs  by  which  the  form  and  magnitude  of 
the  trajectory,  and  the  motion  in  it,  may  be  determined.  But 
it  does  not  yet  appear  how  this  is  to  be  applied  to  any  quefiion 
in  practical  artillery.  In  this  procefs  we  have  only  learned  how 
to  compute  the  motion  from  the  vertex  in  the  defcending  branch 
till  the  ball  has  acquired  a particular  direction,  and  the  motion 
to  the  vertex  from  a point  of  the  afcending  branch  where  the 
ball  has  another  direCtion,  and  all  this  depending  on  the  greatelt 
velocity  which  tiie  body  can  acquire  by  falling,  and  the  velocity 
which  it  has  in  the  vertex  of  the  curve.  But  the  ufual  queftion 
is,  "What  will  be  the  motion  of  the  ball  projected  in  a certain 
direction  with  a certain  velocity  ?” 

The  mode  of  application  is  this:  Suppofe  a trajeCtory  com- 
puted for  a particular  terminal  velocity,  produced  by  the  fall  a, 
and  for  a particular  velocity  at  the  vertex,  which  will  be  charac- 
terized by  7t,  and  that  the  velocity  at  that  point  of  the  afcend- 
ing branch  where  the  inclination  of  the  tangent  is  300  is  900 
feet  per  fecond.  Then,  we  are  certain  that  if  a ball,  whofe 
terminal  velocity  is  that  produced  by  the  fall  a , be  projefted 
with  the  velocity  of  900  feet  per  fecond,  and  an  elevation  of 
30°,  it  will  delcribe  this  very  trajeClory,  and  the  velocity  and 
time  correfponding  to  every  point  will  be  fuch  as  is  here  deter- 
mined. * • 

Now  this  trajeClory  will,  in  refpeCl  to  form,  anfwer  an  in- 
finity of  cafes  i for  its  charaClerillic  is  the  proportion  of  the 


velocity  in  the  vertex  to  the  terminal  velocity.  tVhen  this 
proportion  is'  the  fame,  the  number  n will  be  the  fame.  If 
therefore  we  compute  the  trajectories  for  a fuflicient  variety  of 
thefe  proportions,  we  lhall  find  a trajeClory  that  will  nearly 
correfpond  to  any  cafe  that  can  be  propofed  ; and  an  approxi- 
mation fufficiently  exaCt  will  be  had  by  taking  a proportional 
medium  between  the  two  trajectories  which  come  neareft  to  the 
cafe  propofed. 

Accordingly,  a fet  of  tables  or  trajectories  have  been  com- 
puted by  the  Ertglifh  tranflator  of  Euler’s  Commentary  on 
Robins’s  Gunnery.  They  are  in  number  18,  diftinguifhed  by 
the  pofition  of  the  afymptote  of  the  afcending  branch.  This 
is  given  for  50,  io°,  150,  &c.  to  85°,  and  the  whole  trajeCtory 
is  computed  as  far  as  it  can  ever  be  fuppofed  to  extend  in  prac- 
tice. The  following  tabic  gives  the  value  of  the  number  n cor- 
refponding to  each  pofition  of  the  afymptote. 


OLE 

71 

OLB 

11 

0 

0,00000 

45 

LH779 

5 

0,08760 

5° 

1,43236 

10 

0,17724 

55 

1,82207 

15 

0,277 12 

60 

2>39°33 

20 

<>>37185 

65 

3,29040 

25 

0,48269 

7° 

4,83425 

3 0 

0,60799 

75 

8 22357 

35 

0,75382 

80 

I7>54793 

40 

0,92914 

85 

67,12291 

Since  the  path  of  a projeCtile  is  much  lefs  incurvated,  and 
more  rapid  in  the  afcending  than  in  the  defcending  branch,  and 
the  difference  is  fo  much  the  more  remarkable  in  great  velo- 
cities; it  muft  follow,  that  the  range  on  a horizontal  or  in- 
clined plane  depends  meft  on  the  afcending  branch  : therefore 
the  greateft  range  will  not  be  made  with  that  elevation  which 
bifeCts  the  angle  of  pofition,  but  with  a lower  elevation  ; and 
the  deviation  from  the  bifeCting  elevation  will  be  greater  as 
the  initial  velocities  are  greater.  It  is  very  difficult  to  frame 
an  exaCt  rule  for  determining  the  elevation  which  gives  the 
greateft  range.  We  have  lubjoined  a little  table  which  gives 
the  proper  elevations  (nearly)  correfponding  to  the  different  in- 
itial velocities. 

It  was  computed  by  the  following  approximation,  which  will 
be  found  the  fame  with  the  feries  ufed  by  Newton  in  his  ap- 
proximations. 

Let  e be  the  angle  of  elevation,  a the  height  producing  the 
terminal  velocity,  b the  height  producing  the  initial  velocity, 
and  c the  number  whofe  hyperbolic  logarithm  is  1 (i.  e.  the 
number  2,718).  Then, 

y = at  X (tan.  i + * ■-  ) -*1  ( C — f-  ) 

\ lb.  cof.  e ) 2b  V a cof.  e _ x /> 

&c.  Make_y  rr  <v,  and  take  the  maximum  by  varying  e,  we 

i - — ( 2 b \ 

obtain  Sin.  1 e ft-  n fin'  ' = hyperbol.  log.  \^i  + a pme  e J 3 

2 b 

which  gives  us  the  angle  e. 

The  numbers  in  the  firft  column,  multiplied  by  the  terminal 
velocity  of  the  projectile,  give  us  the  initial  velocity  ; and  the 
numbers  in  the  lall  column,  being  multiplied  by  the  height 
producing  the  terminal  velocity,  and  by  2,302 6,  give  us  the 
greateft  ranges.  The  middle  column  contains  the  elevation. 
The  table  is  not  computed  with  fcrupulous  exa&nefs,  the  quef- 
tion not  requiring  it.  It  may  however  be  depended  on  within 
one  part  of  2000. 

To  make  ufe  of  this  table,  divide  the  initial  velocity  by  the 
terminal  velocity  //,  and  look  for  the  quotient  in  the  firft  co« 
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lumn.  Oppofite  to  this  will  be  found  the  elevation  giving  the 
greateli  range  ; and  the  number  in  the  lad  column  being  mul- 
tiplied by  2,3026  x a (the  height  producing  the  terminal  velo- 
city) will  give  the  range. 

Table  of  Elevations  giving  the  great  ef  Range. 


Initial  vel. 

Elevation 

Ran-je. 

u 

2,3026;; 

1 - 
0,6909 

43°-4°' 

0,1751 

0,7820 

43  -20 

0,2  169 

0,8645 

42  .fiO 

0,25^8 

1,3s  17 

41  .40 

0,4999 

1.564  [ 

40  .2  0 

0,5789 

r>729r 

40  .10 

0,6551 

2,07  26 

?9  -5° 

0,7877 

2,3^61 

37  -20 

0,8967 

2,5036 

3a  -5° 

0,9752 

2,7635 

35  •— 

1,0319 

3,128 1 

34  -4° 

R 1 4 1 T 

3 >4  7 44 

34  -20 

1,2298 

3.43  Si 

34  -20 

1,2277 

3--9101 

33  -5° 

i,337i 

! 4>[452 

33  -3° 

1,3901 

1 T322  7 

33  -3° 

1,4274 

4,6921 

31  -52 

J,5°5° 

4.8361 

3 1 -5° 

h534i 

Such  is  the  folution  which  the  prefent  date  of  our  mathema- 
tical knowledge  enables  us  to  give  of  this  celebrated  problem.  It 
is  cxa£l  in  its  principle,  and  the  application  of  it  is  by  no  means 
difficult,  cr  even  operofe.  But  let  us  fee  what  advantage  we  are 
likely  to  derive  from  it. 

In  thefird  place,  it  is  very  limited  in  its  application.  There 
are  few  circumftances  of  general  coincidence,  and  almoft  every 
cafe  requires  an  appropriated  calculus.  Perhaps  the  only  ge- 
neral rules  are  the  two  following  ; 

1.  Balls  of  ec(ual  denfity,  projefted  with  the  fame  elevation, 
and  with  velocities  which  are  as  the  fqupre-roots  of  their  di- 
ameters, will  deferibe  tlmilar  curves.  This  is  evident,  becaufe, 
in  this  cafe,  the  refiliance  will  be  in  the  ratio  of  their  quantities 
of  motion.  Therefore  all  the  homologous  lines  of,the  motion 
will  be  in  the  proportion  of  the  diameters. 

2.  If  the  initial  velocities  of  balls  projected  with  the  fame 
elevation  are  in  the  inverfe  fubduplicate  ratio  of  the  whole  re- 
finances, the  ranges,  and  all  the  homologous  lines  of  their 
track,  will  be  inverfely  as  thofe  rcfniances. 

Thefe  theorems  are  of  confiderable  ufe  : for,  by  means  of  a 
proper  feries  of  experiments  on  one  ball  proje£led  with  different 
elevations  and  velocities,  tables  may  be  conftruided  which  will 
afeertain  the  motions  of  an  infinity  of  others. 

But  when  we  take  a retrofpe&ive  view  of  what  we  have 
done,  and  confider  the  conditions  which  were  affumed  in  the 
folution  of  the  problem,  we  fliall  find  that  much  yet  remains 
before  it  can  bt  rendjrcd  of  great  pratlical  ufe,  or  even  fatisfy 
the  curiofity  of  the  man  of  feiaice.  The  refiliance  is  all  along 
fuppofed  to  be  in  the  duplicate  ratio  of  the  velocity  ; but  even 
theory  points  out  many  cattles  of  deviation  from  this  law,  fuch 
as  the  prtffure  and  condenfation  of  the  air,  in  the  cafe  of  very 
fvvift  motions ; and  Mr.  Robins’s  experiments  are  fufficient  to 
fliow  U3  that  the  deviations  mull  be  exceedingly  great  in  fuch 
cafes.  Mr.  Euler  and  all  fubfequ.ent  writers  have  allowed  that 
it  may  be  three  times  greater,  evtn  in  cafes  which  frequently 
ofcctir  ; and  EuUr  gives  a rule  for  alcertatning  with  tolerable 
accuracy  what  this  increafe  and  the  whole  refiliance  may 
amount  to.  Let  II  be  the  height  of  a column  of  air  whole 
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weight  is  equivalent  to  the  refiliance  taken  in  the  duplicate 
ratio  of  the  velocity.  The  whole  refiliance  will  be  expretled 
H 1 

by  H + . This  number  28845  is  the  height  in  feet  of 

a column  of  ar  vvhofe  weight  balances  its  elallicity.  We  fliall 
not  at  prefent  call  in  queftjon  his  reafons  for  alfigning  this 
precife  addition,  They  are  rather  reafons  of  arithmetical  cor.- 
veniency  than  of  phylical  import.  It  is  enough  to  obferve, 
that  if  this  meafure  of  the  refiliance  is  introduced  into  the 
proccfs  of  inveftigation,  it  is  totally  changed  ; and  it  is  not  too 
much  to  fay,  that  with  this  complication  it  requires  the  know- 
ledge and  addrefs  of  a Euler  to  make  even  a partial  and  very- 
limited  approximation  to  a folution. — Any  law  of  the  refin- 
ance, therefore,  which  is  more  complicated  than  what  Bernoulli 
has  affumed,  namely,  that  of  a fimple  power  of  the  velocity-, 
is  abandoned  by  all  the  mathematicians,  as  exceeding  their 
abilities  ; and  they  have  attempted  to  avoid  the  error  ariling 
from  the  affumption  of  the  duplicate  ratio  of  the  velocity, 
either  by  fuppofing  the  refiliance  throughout  the  whole  tra- 
jectory to  -be  greater  than  what  it  is  in  general,  or  they  have 
divided  the  trajeblory  into  different  portions,  and  affigned  dif- 
ferent reli (lances  to  each,  which  vary,  through  the  whole  of 
that  portion,  in  the  duplicate  ratio  of  the  velocities.  By  this 
kind  of  patch-work  they  make  up  a trajectory  and  motion 
which  coiTcfponds,  in  fome  tolerable  degree,  with  what?  With 
an  accurate  theory  ? No ; but  with  a feries  of  experiments. 
For,  in  the  fir  ft  place,  every  theoretical  computation  that  we 
make,  proceeds  on  a fuppofed  initial  velocity  ; and'this  cannot 
be  afeertained  with  any  thing  approaching  to  precifiori,  by 
any  theory  of  the  aCtion  of  gun-powder  that  we  are  yet  pof- 
feffed  of.  In  the  next  place,  our  theories  of  the  refilling 
power  of  the  air  are  entirely  eftablifhed  on  the  experiments  ou 
the  flights  of  fhot  and  (hells,  and  are  corrected  and  amended 
till  they  tally  with  the  molt  approved  experiments  we  can  find. 
We  do  not  learn  the  ranges  of  a gun  by  theory-,  but  the  theory 
bythe  range  of  the  gun.  Now  the  variety  and  irregularity  of 
all  the  experiments  which  are  appealed  to  are  fo  great,  and  the 
acknowledged  difference  between  the  refiliance  to  (low  and  fwift 
motions  is  alfo  fo  great,  that  there  is  hardly  any  fuppofition 
which  can  be  made  concerning  therefiltance,  that  will  not  agree  in 
itsrefults  with  many  of  thofe  experiments.  It  appears  from  the 
experiments  of  Dr.  Hutton  of  Woolwich,  in'  1784,  17B5,  and 
1 7 85,  that  the  (hots  frequently  deviated  to  the  right  or  left  of 
their  intended  track  200,  300,  and  fometimes  400  yards.  This 
deviation  was  quite  accidental  and  anomalous,  and  there  can  be 
no  doubt  but  that  the  (hot  deviated  from  its  intended  and  fup- 
ppfed  elevation  as  much  as  it  deviated  from  the  intended  vertical 
plane,  and  this  without  any  opportunity  of  meafuring  or  dif- 
covering  the  deviation.  Now,  when  we  have  the  whole  range 
from  one  to  three  to  choofe  among  for  our  meafure  of  refin- 
ance, it  is  evident  that  the  confirmations  which  have  been 
drawn  from  the  ranges  of'-ffiot  are  but  feeble  arguments  for  the 
truth  of  any  opinion.  Mr.  Robins  finds  his  meafures  fully 
confirmed  by  the  experiments  at  Metz  and  at  Minorca.  Mr. 
Muller  finds  the  fame.  Yet  Mr.  Robins’s  meafure  both  of  the 
initial  velocity  and  of  the  refiliance  are  at  lead  treble  of 
Mr.  Muller’s  ; but  by  compenfation  they  give  the  fame  refults. 
The  chevalier  Borda,  a very  expert  mathematician,  has  adduced 
the  very  fame  experiments  in  fuppoitof  his  theory,  in  which 
lib  abides  by  the  Newtonian  meafure  of  the  refiliance,  wluch.is 
about  -j-  of  Mr.  Robins’s,  and  about  1 of  Muller’s. 

What  are  we  to  conclude  from  all  this  ? Simply  this,  that  we 
have  hardly  any  knowledge  of  the  air’s  refiliance,  arid  that  even 
the  folution  given  of  this  problem  has  not  as  yet  greatly  increafed 
it.  'Our  knowledg"  eonfills  only  in  thofe^experiments,  and  ma- 
thematicians arc  attempting  to  patch  up  (ome  notion  of  the  mo- 
tion of  a body  in  a refilling  medium,  which  (hall  tally  with  them. 
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There  another  eflential  defeat  in  the  conditions  afTumed 
in  the  folution.  The  denfity  of  the  air  is  fuppofed  uniform  ; 
whereas  we  are  certain  that  it  is  lefs  by  one-fifth  or  one-fixth  to- 
wards the  vertex  of  the  curve,  in  many  cafes  which  frequently 
occur,  than  it  is  at  the  beginning  and  end  of  the  flight.  This 
is  another  latitude  given  to  authors  in  their  afl'umptions  of  the 
air’s  rcfiflance.  The  chevalier  de  Borda  has,  with  confiderable 
ingenuity,  accommodated  his  inveftigation  to  this  circumftance, 
by  dividing  the  trajectory  into  portions,  and,  without  much 
trouble,  has  made  one  equation  anfvver  them  all.  We  are  dif- 
pofed  to  think  that  his  folution  of  the  problem  (in  the 
Memoirs  of  the  Academy  of  Paris  for  17 69)  correfponds  bet- 
ter with  thephyfical  circumftances  of  the  cafe  than  any  other. 
But  his  procefs  is  there  delivered  in  too  concife  a manner  to  be 
intelligible  to  a perfon  not  perfectly  familiar  with  all  the  re- 
fources  of  modern  analyfis.  We  therefore  preferred  John  Ber- 
noulli’s, becaufe  it  is  elementary  and  rigorous. 

After  all,  the  practical  artillerilt  mull  rely  chiefly  on  the 
records  of  experiments  contained  in  the  books  of  praCtice  at 
the  academies,  or  thofe  made  in  a more  public  manner.  Even 
a perfect  theory  of  the  air’s  refi fiance  can  do  him  little  fervice, 
unlefs  the  force  of  gunpowder  were  uniform.  This  is  far 
from  being  the  cafe  even  in  the  fame  powder.  A few  hours 
of  a damp  day  will  make  a greater  difference  than  occurs  in 
any  theory  ; and,  in  fervice,  it  is  only  by  trial  that  every  thing 
is  performed.  Jf  the  firft  fhell  falls  very  much  fiiort  of  the 
mark,  a little  more  powder  is  added  ; and,  in  cannonading,  the 
correction  is  made  by  varying  the  elevation. 

We  hope  to  be  forgiven  by  the  eminent  mathematicians  for 
thefe  obfervations  ou  their  theories.  They  by  no  means  pro- 
ceed from  any  difrefpeCt  for  their  labours.  We  are  not  igno- 
rant of  the  almoft  infuperable  difficulty  of  the  talk,  and  we 
admire  the  ingenuity  with  which  fome  of  them  have  contrived 
to  introduce  into  their  analyfis  reafonable  fubfiitutions  for  thofe 
terms  which  would  render  the  equations  intraCtable.  But  we 
mufl  ft  ill  fay  upon  their  own  authority,  that  thefe  are  but 
ingenious  guefles,  and  that  experiment  is  the  touchftone  by 
which  they  mould  thefe  fubfiitutions;  and  when  they  have 
found  a coincidence,  they  have  no  motive  to  make  any  altera- 
tion. Now,  when  we  have  fuch  a latitude  for  our  meafure  of 
the  air’s  refiftance,  that  we  may  take  it  of  any  value,  from  one 
to  three,  it  is  no  wonder  that  compenfations  of  errors  fhould 
produce  a coincidence;  but  where  is  the  coincidence  ? The 
theorift  Juppcfes  the  ball  to  fet  out  with  a certain  velocity,  and 
his  theory  gives  a certain  range  ; and  this  range  agrees  with 
obfervatior. — but  how?  Who  knows  the  velocity  of  the  ball  in 
the  experiment  ? This  is  concluded  from  a theory  incom- 
parably more  uncertain  that  of  the  motion  in  a refilling  me- 
dium. 

The  experiments  of  Mr.  Robins  and  Dr.  Hutton  fhow,  in  the 
ntoft  incontrovertible  manner,  that  the  refiftance  to  a motion  ex- 
ceeding 1100  feet  in  a fecond,  is  almoft  three  times  greater  than 
in  the  duplicate  ratio  to  the  refiftance  to  moderate  velocities. 
Euler’s  tranftator,  in  his  companion  of  the  author’s  trajectories 
with  experiment,  fuppofes  itto  be  no  greater.  Yet  the  coincidence 
is  very  great.  The  fame  may  be  laid  of  the  chevalier  de  Borda’s. 
Nay,  the  fame  may  be  (aid  of  Mr.  Rubiniris  own  practical 
rules  ; for  he  makes  his  F,  which  correlponds  to  our  a,  almoft 
double  of  what  thefe  authors  do,  and  yet  his  rules  are  confirmed 
by  practice.  Our  obfervations  are  therefore  well  founded. 

But  it  muft  not  be  inferred  from  all  this,  that  the  phvfical 
theory  is  of  no  ufe  to  the  practical  artillerift.  It  plainly  fhows 
him  the  impropriety  of  giving  the  projeCtile  an  enormous  velo- 
city. .This  velocity  is  of  no  effeCt  after  200  or  310  yards  at 
furtheft,  becaufe  it  is  fo  rapidly  reduced  by  the  prodigious  re- 
fiftance of  the  air.  Mr.  Robins  has  deduced  fcveral  practical 
maxims  of  the  greateft  importance  from  what  we  already  know 
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of  this  fubjeCt,  and  which  could  hardly  have  been  even  con- 
jeCtured  without  this  knowledge.  See  Gunnery. 

And  it  muft  ftill  be  acknowledged,  that  this  branch  of  phy- 
fical  fcience  is  highly  interefting  to  the  philofopher  ; nor  thould 
we  defpair  of  carrying  it  to  greater  perfection.  The  defects 
arife  almoft  entirely  from  our  ignorance  of  the  law  of  variation 
of  the  air’s  refiftance.  Experiments  may  be  contrived  much 
more  conducive  to  our  information  here  than  thofe  commonly 
relorted  to.  The  oblique  flights  of  projedtiles  are,  as  we  have 
feen,  of  very  complicated  inveftigation,  and  ill  fitted  for  inftruCt- 
ing  us ; but  numerous  and  well  contrived  experiments  on  the 
perpendicular  afeents  are  of  great  fimplieity,  being  affeCted  by 
nothing  but  the  air’s  refiftance.  To  make  them  inftruCtive,  we 
think  that  the  following  plan  might  be  purfued.  Let  a fet  of 
experiments  be  premifed  for  afeertaining  the  initial  velocities. 
Then  let  thells  be  difeharged  perpendicularly  with  great  varie- 
ties of  denfity  and  velocity,  and  let  nothing  be  attended  to  but 
the  height  and  the  time  ; even  a confiderable  deviation  from  the 
perpendicular  will  not  affeCt  either  of  thefe  circumftances,  and 
the  effeCt  of  this  circumftance  can  eafily  be  computed.  The 
height  can  be  afeertained  with  fufficierit  precifion  for  very  valu- 
able information  by  their  light  or  fmoke.  It  is  evident  that  thefe 
experiments  will  give  direct  information  of  the  air's  retarding 
force ; and  every  experiment  gives  us  two  meafures,  viz.  the 
afeent  and  defeent  : and  the  comparison  of  the  times  of  afeent 
and  defeent,  combined  with  the  obferved  height  in  one  experi- 
ment made  with  a great  initial  velocity,  will  give  us  more 
information  concerning  the  air’s  refiftance  than  50  ranges.  If 
we  thould  fuppofe  the  refiftance  as  the  fquare  of  the  velocity, 
this  companion  will  give  in  each  experiment  an  exaCt  determi- 
nation of  the  initial  and  final  velocities,  which  no  other  method 
can  give  us.  Thefe,  with  experiments  on  the  time  of  horizontal 
flights,  with  known  initial  velocities,  will  give  .us  more  inftruc- 
tion  on  this  head  than  any  thing  that  has  yet  been  done  ; and 
till  fomething  of  this  kind  is  carefully  done,  we  prefume  to  fay 
that  the  motion  of  bodies  in  a refitting  medium  will  remain  in 
the  hands  of  the  mathematicians  as  a matter  of  curious  fpecu- 
lation.  In  the  mean  time,  the  rules  which  Mr.  Robins  has 
delivered  in  his  Gunnery  are  very  Ample  and  eafy  in  their  ufe, 
and  feeni  to  come  as  near  the  truth  as  anv  we  have  met  with. 
He  has  not  informed  us  upon  what  principles  they  are  founded, 
and  we  are  difpofed  to  think  that  they  are  rather  empirical  than 
fcientific.  But  we  profefs  great  deference  for  his  abilities  and 
penetration,  and  doubt  not  but  that  he  had  framed  them  by 
means  of  as  fcientific  a difeuffion  as  his  knowledge  of  this  new 
and  difficult  fubjeCt  enabled  him  to  give  it. 

We  (hall  conclude  this  article  by  giving  two  or  three  tables, 
computed  from  the  principles  eftablifhed  above,  and  which  ferve 
to  bring  into  one  point  of  view  the  chief  circumftances  of  the 
motion  in  a refitting  medium.  Although  the  refult  of  much  cal- 
culation, as  any  perfon  who  confidersthe  fubjeCt  will  readily  lee, 
they  muft  not  be  confidered  as  offering  any  very  accurate  refults  ; 
or  that,  in  comparifon  with  one  or  two  experiments,  the  dif- 
ferences lhall  not  be  confiderable.  Let  any  perfon  perufe  the 
publi lhed  regillers  of  experiments  which  have  been  made  with 
every  attention,  and  he  will  lee  fuch  enormous  irregularities,  that 
all  expectations  of  perfeCt  agreement  with  them  mult  ceafe. 
In  the  experiments  at  Woolwich  1735,  which  were  continued 
for  leveral  days,  not  only  do  the  experiments  of  one  day  differ 
among  thenifelves,  but  the  mean  of  all  the  experiments  of  one 
day  differs  from  the  mean  of  all  the  experiments  of  another  no 
lefs  than  one  fourth  of  the  whole.  The  experiments  in  which 
the  greateft  regularity  may  be  expeCted.  are  thofe  made  with 
great  elevations.  When  the  elevation  is  linall,  the  range  is  more 
affeCted  by  a change  of  velocity,  and  ftill  more  by  any  devia- 
tion from  the  fuppofed  or  intended  direction  of  the  (hot. 

The  firft  table  fhows  the  diftancc  in  yards  to  which  a ball 
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projected  with  the  velocity  1600  will  go,  while  its  velocity 
is  reduced  one  tenth,  and  the  diilance  at  which  it  drops  16  feet 
from  the  line  of  its  direction.  This  table  is  calculated  by  the 
refiftanee  obferved  in  Mr.  R 'bins’s  experiments.  The  firft  co- 
lumn is  the  weight  of  the  ball  in  pounds.  The  fecond  column 
remains  the  fame  whatever  be  the  initial  velocity  ; but  the  third 
column  depends  on  the  velocity.  It  is  here  given  for  the  velo- 
city which  is  very  ufual  in  military  fervice,  and  its  ufe  is  to 
afiift  us  in  directing  the  gun  to  the  mark. — If  the  mark  at 
which  a ball  of  24  pounds  is  directed  be  4:4  yards  diftant,  the 
axis  of  the  piece  mull  be  pointed  16  feet  higher  than  the  mark. 
Thefe  defledlions  from  the  line  of  dire6Iion  are  nearly  as  the 
fquares  of  the  didances. 


I. 

II 

III. 

2 

92 

420 

4 

12  j 

428 

9 

159 

AS6 

iS 

200 

470 

32 

272 

479 

The  next  table  contains  the  ranges  in  yards  of  a 24-pound  (hot, 
projected  at  an  elevation  of  45°,  with  the  different  velocities  in 
feet  per  fecond,  exprefled  in  the  tirlt  column.  The  fecond  co- 
lumn contains  the  diftances  to  which  the  ball  would  go  in  vacuo 
in  a horizontal  plane  ; and  the  third  contains  the  didances  to 
which  it  will  go  through  the  air.  The  fourth  column  is  added, 
to  fhow  the  height  to  which  it  rifes  in  the  air  ; and  the  fifth 
(hows  the  ranges  corre&ed  for  the  diminution  of  the  air’s  den- 
fity  as  the  bullet  afcends,  and  may  therefore  be  called  the 
corrected  range. 


I. 

II. 

III- 

IV. 

V. 

2CO 

416 

349 

106 

0 

'O 

<0 

4OO 

1664 

1 1 2 1 

338 

1 1 30 

6co 

374° 

1812 

6c6 

1859 

8co 

6649 

2373 

866 

2435- 

1 coo 

10390 

2843 

1138 

2919 

1 200 

1 496 1 

3259 

1378 

3343 

1400 

20364 

3640 

1606 

3734 

1600 

26397 

395° 

1 S 1 4 

4050 

1 800 

33663 

4235 

1992 

4345 

2000 

4I539 

4494 

2 16K 

4610 

2200 

50286 

4720 

2348 

4842 

24GO 

59846 

49i7 

2460 

5°44 

2600  . 

5 106 

2630 

5238 

2800 

5293 

2762 

543° 

3000 

3200 

5433 

28  62 
/ 1 

3396 
5 73  2 

The  initial  velocities  can  never  be  pufhed  as  far  as  we  have 
calculated  for  in  this  table  ; but  we  mean  it  for  a table  of  more 
extenfive  ufe  than  appears  at  fird  fight.  Recoll.e£l,  that  while 
the  proportion  of  the  velocity  at  the  vertex  to  the  terminal  ve- 
locity remains  the  fame,  the  curves  will  be  fimilar  : therefore, 
if  the  initial  velocities  are  as  the  fquarc-roots  of  the  diameters 


of  the  balls,  they  will  deferibe  fimilar  curves,  and  the  ran*;« 
will  be  as  the  diameters  of  the  balls. 

Therefore,  to  have  the  range  of  a 12-pound  (hot,  if  proje£led 
at  an  elevation  of  45,  with  the  velocity  1500  ; fuppofe  the  di- 
ameter of  the  12  pounder  to  be  d,  and  that  of  the  24  pounder 
D ; and  let  the  velocities  be  <v  and  V : Then  fay,  vi~d  \ ^/’i) 
= 1500,  to  a fourth  proportional  V.  If  the  24  pounder  be 
projefted  with  the  velocity  V,  it  will  deferibe  a curve  fimilar  to 
that  deferibed  by  the  impounder,  haying  the  initial  velocity 
1500.  Therefore  find  (by  interpolation)  the  range  of  the  24 
pounder  having  the  initial  velocity  V.  Call  this  R.  Then 
D : d — R ; r,  the  range  of  the  12  pounder  which  was  wanted, 
and  which  is  nearly  ,3380  yards. 

We  fee  by  this  table  the  immenfe  difference  between  the  mo- 
tions through  the  air  and  in  a void.  We  fee  that  the  ranges 
through  the  air,  inftead  of  increafing  in  the  duplicate  ratio  of 
the  initial  velocities,  really  increafe  (lower  than  thofe  velocities 
in  all  cafes  of  military  fervice  ; and  in  the  moft  ufual  cafes,  viz. 
from  800  to  1600,  they  increafe  nearly  as  the  fquare-roots  of 
the  velocities. 

A fet  of  fimilar  tables,  made  for  different  elevations,  would 
almoft  complete  what  can  be  done  by  theory,  and  would  be 
much  more  expeditious  in  their  ufe  than  Mr.  Ruler's  Trajedlo- 
ries  computed  with  great  labour  by  hisEngiifh  tranilator/ 

The  fame  table  may  alfo  ferve  for  computing  the  ranges  of 
bomb-fhells.  We  have  only  to  find  what  mart  be  the  initial 
velocity  of  the  T4-pound  (hot  which  correlponds  to  the  propofed 
velocity  of  the  i.icii.  This  mull  be  deduced  from  the  diameter 
and  weight  of  the  fliell,  by  making  the  velocity  of  the  24 
pounder  fuch,  that  the  ratio  of  its  weight  to  the  refifiance  may 
be  the  fame  as  in  the  (hell. 

That  the  reader  may  fee  with  one  glance  the  relation  of  thofe 
different  quantities,  we  have  given  this  table,  eccpreffed  in  a 
figure  (fig.  10).  The  abfeiffa,  or  axis  DA,  is  the  fcale  of  the 
initial  velocities  in  feet  per  fecond,  meafured  on  a fcale  of  400 
equal  parts  in  an  inch.  The  ordinates  to  the  curve  ACG 
exprefs  the  yards  of  the  range  on  a fcale  containing  800  yards 
in  an  inch.  The  ordinates  to  the  curve  A xy  exprefs  (by  the 
fame  fcale)  the  height  to  which  the  ball  rifes  in  the  air. 

The  ordinate  BC  (drawn  through  the  point  of  the  abfeiffa 
which  correfponds  to  the  initial  velocity . 2000)  is  divided  in 
the  points  4,  9,  12,  18,  24,  32.,  42,  in  the  ratio  of  the  diameters 
of  cannon  (hot  of  different  weights  ; and  the  fame  ordinate  is 
produced  on  the  other  fide  of  the  axis,  till  BO  be  equal  to  BA ; 
and  then  BO  is  divided  in  the  fubduplicate  ratio  of  the  fame 
diameters.  Lines  are  drawn  from  the  point  A,  and  from  any 
point  D of  the  abfeiffa,  to  thefe  divifions. 

We  fee  diftindlly  by  this  figure  how  the  effect  of  the  initial 
velocity  gradually  diminilhes,  and  that  in  very  great  velocities 
the  range  is  very  little  increafed  by  its  augmentation.  The 
tjotted  curve  APQ.R  (hows  what  the  ranges  in  vacuo  would  be. 

By  this  figure  may  the  problems  be  folved.  Thus,  to  find 
the  range  of  the  12  pounder,  with  the  initial  velocity  1500. 
Setoff  i\qo  from  B to  F j draw  FH  parallel  to  the  axis,  meet- 
ing the  line  12  A in  FI ; draw  the  ordinate  HK  j draw  KL 
parallel  to  the  uxis,  meeting  24  B in  L ; draw  the  ordinate  LM, 
cutting  12  B in  N,  MN  is  the  range  required. 

If  curves,  luch  as  ACG,  were  laid  down  in  the  fame  manner . 
for  other  elevations,  all  the  problems  might  be  folved  with  great 
difpatch  and  with  much  more  accuracy  than  the  theory  by  which 
the  curves  are  drawn  can  pretend  to. 
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PROJECTION  of  the  SPHERE. 


THE  Projection  of  the  Sphere  is  a perfpeCtlve  reprcfen- 
tation  of  the  circles  on  the  furface  of  the  tphere;  and  is 
varicufly  denominated  according  to  the  different  pofitions  of  the 
eye  and  plane  of  projection. 

There  are  three  principal  kinds  of  projection  ; the  Jlerco- 
graphic,  the  orthographic,  and  gvomonic.  In  the  ftereographic 
projection  the  eye  is  fuppofed  to  be  placed  on  the  furtace  of  the 
fphere;  in  the  orthographic  it  is  fuppofed  to  be  at  an  infinite 
ditlance  ; and  in  thegnomor.ic  projection  the  eye  is  placed  at 
the  centre  of  the  fphere.  Other  kinds  of  projection  are,  the 
globular,  Mercator  s,  feenographic,  &c.  for  which  fee  the  arti- 
cles Geography,  Navigation,  Perspective,  See. 

Definitions.  . 

i.  The  plane  upon  which  the  circles  of  the  fphere  are  de- 
feribed,  is  called  the  plane  pf  projection,  or  the  primitive  circle. 
The  pole  of  this  circle  is  the  pole  of  projection,  and  the  place  of 
the  eye  is  the  projecting  point. 

2.  The  line  of  meafures  of  any  circle  of  the  fphere  is  that 
diameter  of  the  primitive,  produced  indefinitely,  which  paffes 
through  the  centre  of  the  projected  circle. 

Axiom. 

Th^  projection,  or  reprefentation  of  any  point,  is  where  the 
ftraight  line  drawn  from  it  to  the  projecting  point  inter- 
feCts  the  plane  of  projection. 

SECTION  I. 

Of  the  Stereographic  Projection  of  the  Sphere. 

In  the  ftereographic  projection  of  the  fphere,  the  eye  is 
placed  on  the  furface  of  the  fphere  in  the  pole  of  the  great 
circleupon  which  the  fphere  is  to  beprojeCted.  The  projection 
of  the  hemifphere  oppofite  to  the  eye  falls  within  the  primitive, 
to  which  this  projection  is  generally  limited  : it,  however, 
may  be  extended  to  the  other  hemifphere,  or  that  wherein  the 
eye  is  placed,  the  projection  of  which  falls  without  the  primitive. 

As  all  circles  in  this  projection  are  projected  either  into 
circles  or  ftraight  lines,  which  are  eafily  deferibed,  it  is  there- 
fore more  generally  underftood,  and  by  many  preferred  to  the 
other  projections. 

Proposition  I.  Theorem  I. 

Every  great  circle  which  paffes  through  the  projecting  point 
is  projected  into  a ftraight  line  palling  through  the  centre  of 
the  primitive ; and  every  arch  « ' it*  reckoned  from  the  other 
pole  of  the  primitive,  is  projected  into  its  femitangent. 

Let  ABCD  (pi.  23,  fig.  1.)  be  a great  circle  palling  through 
A,  C,  the  poles  of  the  primitive,  and  interfering  it  in  the  line 
of  common  feCtion  BED,  E beu  g the  centre  of  thq  fphere. 
From  A,  the  projecting  point,  let  there  be  drawn  ftraight  lines 
AP,  AM,  AN,  AQ,  to  any  number  of  points  P,  M,  N,  Q,  in 
the  circle  ABCD  : thefe  lines  will  interfeCt  BED,  which  is  in 
the  fame  plane  with  them,  l et  them  meet  it  in  the  points 
p,  m,  n,  q ; then  p,  in,  n,  q,  are  the  projections  of  P,  M,  N,  Q.  : 
hence  the  whole  circle  ABCD  is  projected  into  tile  ftraight  line 
BED,  palling  through  the  centre  of  the  primitive. 

Again,  becaufe  the  pole  C is  projected  into  E,  and  the  point 
M into  m ; therefore  the  arch  CM  is  projected  into  the  ftraight 
line  L m,  which  is  the  femitangent  of  the  arch  CM  to  the  radius 
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AE.  In  like  manner  the  arch  CP  is  projected  into  its  femi- 
tangent E p,  8tc. 

Corollaries. 

1.  Each  of  the  quadrants  contiguous  to  the  projecting  point 
is  projected  into  an  indefinite  ftraight  line,  and  each  of  thofe 
that  are  remote  into  a radius  of  the  primitive. 

2.  Every  fmall  circle  which  paffes  through  the  projecting 
point  is  projected  into  that  ftraight  line  which  is  its  common 
feCtion  with  the  primitive. 

3.  Every  ftraight  line  in  the  plane  of  the  primitive,  and  pro- 
duced indefinitely,  is  the  projection  of  fome  circle  on  the  fpher* 
palling  through  the  projeCting  point. 

4.  The  projection  of  any  point  in  the  furface  of  the  fphere, 
is  diftant  from  the  centre  of  the  primitive,  by  the  femitangent 
of  the  diftance  of  that  point  from  the  pole  oppofite  to  the 
projecting  point. 

Proposition:  II.  Theorem  II. 

Every  circle  on  the  fphere  which  does  not  paCs  through  the 

projecting  point  is  projected  into  a circle. 

If  the  given  circle  be  parallel  to  the  primitive,  then  a ftraight 
line  drawn  from  the  projecting  point  to  any  point  in  the  cir- 
cumference, and  made  to  revolve  about  the  circle,  will  deferibe 
the  furface  of  a cone  ; which  being  cut  by  the  plane  of  pro- 
jection parallel  to  the  bafe,  the  feCtion  will  be  a circle.  See 
Comc-SeCiions. 

But  if  the  circle  MN  (fig.  2.)  be  not  parallel  to  the  primitive 
circle  BD,  let  the  great  circle  ABCD,  palling  through  the  pro- 
jecting point,  cut  it  at  right  angles  in  the  diameter  MN,  and  - 
the  primitive  in  the  diameter  BD.  Through  M,  in  the  plane 
of  the  great  circle,  let  MF  be  drawn  parallel  to  BD  ; Jet  AM, 
AN  be  joined,  and"  meet  BD  in  m , n.  Then,  hecaufe  AB, 
AD  are  quadrants,  and  BD,  MF  parallel,  the  arch  AM  is  equal 
to  AF,  and  the  angle  AMF  or  A mn  is  equal  to  ANM. 
Hence  the  conic  furface  deferibed  by  the  revolution  of  AM 
about  the  circle  MN  is  cut  by  the  primitive  in  a lubcontrary 
pofition  3 therefore  the  feCtion  is  in  this  cafe  likewife  a circle. 

Corollaries. 

1.  The  centres  and  poles  of  all  circles  parallel  to  the  primitive 
have  their  projections  in  its  centre. 

2.  The  centre  and  poles  of  every  circle  inclined  to  the  pri- 
mitive have  their  projections  in  the  line  of  meafures. 

3.  All  projected  great  circles  cut  the  primitive  in  two  points 
diametrically  oppofite  ; and  every  circle  in  the  plane  of  projec- 
tion, which  paffes  through  the  extremities  of  a diameter  of  the 
primitive,  or  through  the  projections  of  two  points  that  are 
diametrically  oppofite  on  the  fphere,  is  the  projection  of  fome 
great  circle. 

4.  A tangent  to  any  circle  of  the  fphere,  which  does  not  pats 
through  the  projecting  point,  is  projected  into  a tangent  to 
that  circle’s  projection  : alfo,  the  circular  projections  of  tangent 
circles  touch  one  another. 

5.  The  extremities  of  the  diameter,  on  the  line  of  meafures 
of  any  projected  circle,  are  diftant  from  the  centre  of  the  pri- 
mitive by  the  femitangents  of  the  leait  and  greateft  diltanrcs 
of  the  circle  on  the  fphere,  from  the  pole  oppofite  to  the  pro- 
jecting point. 

6.  The  extremities  of  the  diameter,  on  the  line  of  meafures 
of  any  projected  great  circle,  are  diltant  from  the  centre  of  the' 
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primitive  by  the  tangent  and  cotangent  of  half  the  great  circle’s 
inclination  to  the  primitive. 

7.  The  radius  qf  any  proje&ed  circle  is  equal  to  half  the 
fum,  or  half  the  difference  of  the  femi tangents  of  the  leaft  and 
greateft  diffances  of  the  circle  from  the  pole  oppofite  to  the 
proje £ting  point,  according  as  that  pole  is  within  cr  without 
the  given  circle. 

Proposition  III.  Theorem  III. 

An  angle  formed  by  two  tangents  at  the  fame  point  in  the 
furface  of  the  fphere,  is  equal  to  the  angle  formed  by  their 
projeEtions. 

Let  FG1  and  GH  (fig.  3.)  be  the  two  tangents,  and  A the 
projecting  point ; let  the  plane  AGF  cut  the  fphere  in  the 
circle  AGL,  and  the  primitive  in  the  line  BML.  Alfo,  let 
MN  be  the  line  of  common  feEtion  of  the  plane  AGH  with  the 
primitive  : then  the  angle  FGFI  =:LMN.  If  the  plane  FGH 
be  parallel  to  the  primitive  BLD,  the  propofition  is  manifetl. 
If  not,  through  any  point  K in  AG  produced,  let  the  plane 
FKH,  parallel  to  the  primitive,  be  extended  to  meet  FGH 
in  the  line  FH.  Then,  becaufe  the  plane  AGF  meets  the  two 
parallel  planes  BLD,  FKH,  the  lines  cf  common  feEtion  LM, 
FK>  are  parallel;  therefore  the  angle  AML— AKF.  But 
fincfc  A is  the  pole  of  BLD,  the  chords,  and  confequently  the 
arches  AB  AL,  are  equal,  and  the  arch  ABG  is  the  fum  of  the 
arches  L,  BG;  hence  the  angle  AML  is  equal  to  an  angle 
at  the  circumference  fianding  upon  AG,  and  therefore  equal 
to  AGI  or  FGK  ; confequently  the  angle  FGK  = FKG,  and 
the  fide  FG  = FK.  In  like  manner  FIG  = HK  ; hence  the 
triangles  GHF,  KHF  are  equal,  and  the  angle  FGH  = 
FKH  = LMN. 

Corollaries: 

1.  An  angle  contained  by  any  two  circles  of  the  fphere  is 
equal  to  the  angle  formed  by  their  projeEtions.  For  the  tan- 
gents to  thefe  circles  on  the  fphere  are  projeEled  into  ltraight 
lines,  which  either  coincide  with,  or  are  tangents  to,  their  pro- 
jections on  the  primitive. 

2.  An  angle  contained  by  any  two  circles  of  the  fph&re  is 
equal  to  the  angle  formed  by  the  radii  of  their  projections  at  the 
point  of  interfeCtion. 

Proposition  IV.  Theorem  IV. 

The  centre  of  a projected  great  circle  is  diftant  from  the  centre 
of  the  primitive;  the  tangent  of  the  inclination  of  the 
great  circle  to  the  primitive,  and  its  radius,  is  the  fecant  of 
its  inclination. 

Let  MNG  (fig.  4 ) be  the  projection  of  a great  circle  meet- 
ing the  primitive  in  the  extremities  of  the  diameter  MN,  and 
let  the  diameter  BD,  perpendicular  to  MN,  meet  the  projection 
in  F,  G.  BifeCt  FG  in  H,  and  join  NH.  Then,  becaufe 
any  angle  contained  by  two  circles  of  the  fphere  is  equal  to  the 
angle  formed  by  the  r-adii  of  their  projections  at  the  point  of 
interfeCtion  ; therefore  the  angle  contained  by  the  propofed 
great  circle  and  the  primitive  is  equal  to  the  angle  ENH,  of 
which  EH  is  the  tangent,  and  NH  the  fecant,  to  the  radius  of 
the  primitive. 

Corollaries, 

1.  All  circles  which  pafs  through  the  points  M,  N arc  the 
projections  of  great  circles,  and  have  their  centres  in  the  line 
Fte  ; and  all  circles  which  pafs  through  the  points  F,  G are  the 
projections  of  great  circles,  and  have  their  centres  in  the  line 
HI,  perpendicular  to  BG. 

a.  If  NF,  NH  be  continued  to  meet  the  primitive  in  L,  F ; 


then  BL  is  the  meafure  of  the  great  circle’s  inclination  to  the 
primitive;  and  MT  = 2BL. 

Proposition  V.  Theorem  V. 

The  centre  of  projection  of  a lefs  circle  perpendicular  to  the 
primitive,  is  diftant  from  the  centre  of  the  primitive,  the 
fecant  of  the  diftance  of  the  lefs  circle  from  its  nearelt  pole  ; 
and  the  radius  of  projection  is  the  tangent  of  that  diftance. 

1. et  MN  (fig.  5.)  be  the  given  lefs  circle  perpendicular  to  the 
primitive,  and  A the  projecting  point.  Draw  AM,  AN  to 
meet  the  diameter  BD  produced  in  G and  H ; then.GH  i3 
the  projected  diameter  of  the  lefs  circle  : bifedt  GH  in  C,  and 
C will  be  its  centre;  join  NE,  NC.  Then  becaufe  AE,  NI 
are  parallel,  the  angle  INE  = NEA  ; but  NEA  = 2NMA 
= 2NHG  = NCG  : hence  ENC  = INE  + INC  = NCG  + 
INC  =r  a right  angle  ; and  therefore  NC  is  a tangent  to  the 
primitive  at  N ; but  the  arch  ND  is  the  diftance  of  the  lefs 
circle  from  its  neareft  pole  D : hence  NC  is  the  tangent,  and 
EC  the  fecant  of  the  diftance  of  the  lefs  circle  from  its  pole  to 
the  radius  of  the  primitive. 

Proposition  VI.  Theorem  VI. 

The  projeftion  of  the  poles  of  any  circle,  inclined  to  the  pri- 
mitive, are,  in  the  line  of  meafures,  diftant  from  the  centre 
of  the  primitive,  the  tangent,  and  cotangenVof  half  its  in- 
clination. » 

Let  MN  (fig.  6.)  be  a great  circle  perpendicular  to  the  pri- 
mitive ABCD,  and  A the  projecting  point;  then  P,  p are  the 
poles  of  MN,  and  of  all  its  parallels  m m,  &c.  Let  AP,  A p 
meet  the  diameter  - BD  in  F f which  will  therefore^be  the  pro- 
jected poles  of  MN  and  its  parallels.  The  angle  BEM  is  the 
inclination  of  the  circle  MEN,  arid  its  parallels,  to  the  primi- 
tive : and  becaule  BC  and  MP  are  quadrants,  and  MC  com- 
mon to  both  ; therefore  PC  = BM  : and  hence  PEC  is  all'o 
the  inclination  of  MN  and  its  parallels.  Now  EF  is  the 
tangent  of  EAF,  or  of  half  the  angle  PEC  the  inclination  ; 
and  E f is  the  tangent  of  the  angle  EA  f but  EA  f is  the 
complement  of  EAF,  hence  E f is  the  co-tangent  of  half  the 
inclination. 

Corollaries. 

r.  The  projection  of  that  pole  which  is  neareft  to  the  pro- 
jecting point  is  without  the  primitive,  and  the  projection  of  the 
other  within. 

2.  The  projected  centre  of  any  circle  is  always  between  the 
projection  of  its  neareft  pole  and  the  centre  of  the  primitive  ; 
and  the  projected  centres  of  all  circles  are  contained  between 
their  projected  poles. 

Proposition  VII.  Theorem  VII. 

Equal  arches  of  any  two  great  circles  of  the  fphere  will  be  in- 
tercepted between  two  other  circles  drawn  on  the  fphere 
through  the  remote  poles  of  thole  great  circles. 

Let  AGB,  CFD  (fig.  7.)  be  two  great  circles  of  the  fphere, 
whofe  remote  poles  are  E,  P ; through  which  draw  the  great 
circle  PBFC,  and  lefs  circle  PGE,  interfeCting  the  great  circles 
AGB,  CFD,  in  the  points  13,  G,  and  D,  F ; then  the  arch  BG 
is  equal  to  the  arch  Dp. 

Becaufe  E is  the  pole  of  the  circle  AGB,  and  P the  pole  of 
CFD,  therefore  the  arches  EB,  PD  are  equal ; and  fince  BD  is 
common  to  both,  hence  the  arch  ED  is  equal  to  the  arch  PB. 
For  the  fame  rcafon,  the  arches  EF,  PG  are  equal ; but  the 
angle  L>EF  is  equal  to  the  angle  BPG : hence  thefe  triangles 
are  equal,  and  therefore  the  arch  DF  is  equal  to  the  arch  BG. 
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Proposition  VIIL  Theorem  VIII. 

If  from  either  pole  of  a projected  great  circle,  two  ftraight  lines 
lie  drawn  to  meet  the  primitive  and  the  projection,  they  will 
intercept  fimilar  arches  of  thele  circles. 

On  the  plane  of  projection  AGB  (tig.  7.)  let  the  great  cir- 
cle CFD  be  projected  into  c f d and  its  pole  P into  p ; through 
p draw  the  ftraight  lines  p d,  pj~,  then  are  the  arches  GB ,f,d 
fimilar.  , ' * 

Since  pd  lies  both  in  the  plane  AGB  and  APBE,  it  is  in 
their  common  fettion,  and  the  point  B is  alfo  in  their  common 
fedlion ; therefore  pd  palfes  through  the  point  B.  In  like 
manner  it  may  be  ftiown  that  the  line  p f palles  through  G. 
Now  the  points  i),  F are  projedled  into  d f : hence  the  arches 
FD,y  d are  fimilar  ; but  GB  is  equal  to  FD,  therefore  the  in- 
tercepted arch  of  the  primitive  GB  is  fimilar  to  the  projected 
arch  f d. 

Corollary. 

Hence,  if  from  the  angular  point  of  a projedled  fpherical  an- 
gle two  llraight  lines  be  drawn  through  the  projedled  poles  of 
the  containing  Tides,  the  intercepted  arch  of  the  primitive  will 
be  the  meafure  of  the  fpherical  angle. 

Proposition  IX.  Problem  I. 

To  defcribe  the  proje&ion  of  a great  circle  through  two  given 
points  in  the  plane  of  the.  primitive. 

Let  P and  B be  given  points,  and  C the  centre  of  the  primi- 
tive. 

1.  When  one  point  P (fig.  8.)  is  the  centre  of  the  primitive, 
a diameter  drawn  through  the  given  points  will  be  the  great 
circle  required. 

2.  When  one  point  P (fig.  9.)  is  in  the  circumference  of  the 
primitive.  Through  P draw  the  diameter  PD  ; and  an  oblique 
circle  deferibed  through  the  three  points  P,  B,  D,  will  be  the 
projedlion  of  the  required  great  circle. 

3.  When  the  given  points  are  neither  in  the  centre  nor  cir- 
• cumference  of  the  primitive.  Through  either  of  the  given  points 

P (fig.  10  ) draw  the  diameter  ED,  and  at  right  angles  thereto 
draw  the  diameter  FG.  From  F through  P draw  the  ftraight 
line  FPH,  meeting  the  circumference  in  H:  draw  the  diameter 
HI  and  draw  the  ftraight  line  F1K,  meeting  ED  produced  in 
D ; then  an  arch,  terminated  by  the  circumference,  being 
deferibed  through  the  three  points  P,  B,  K,  will  be  the  great 
circle. 

Proposition  X.  Problem  II. 

To  defcribe  the  reprelentution  of  a great  circle  about  any  given 
point  as  a pole. 

Let  P be  the  given  pole,  and  C the  centre  of  the  primitive. 

1.  When  P (fig.  8 ) is  in  the  centre  of  the  primitive,  then 
the  primitive  will  be  the  great  circle  required. 

2.  When  the  pole  P (fig.  11.)  is  in  the  circumference  of  the 
primitive.  Through  P draw  the  diameter  PE,  and  the  diame- 
ter All  drawn  at  right  angles  to  PE  will  be  the  projected  great 
circle  required. 

3.  When  the  given  pole  is  neither  in  the  centre  nor  circum- 
ference of  the  primitive.  Through  the  pole  P (pi.  24.  fig.  12.) 
draw  the  diameter  AB,  and  draw  the  diameter  DE  perpendicu- 
lar to  A B j through  s an  1 P draw  the  ftraight  line  EPF,  meet- 
ing the  circumference  in  F.  Make  FG  equal  to  FD;  through 
L and  G draw  the  ftraight  line  EGH,  meeting  the  diameter 
AB  produced  if  necelfary  in  H ; then  from  the  centre  FI,  with 
the  radius  HE,  defcribe  the  oblique  rirclc  DIE,  and  it  will  be 
the  projection  of  the  great  ; ircle  required. 

Or,  make  DK.  equal  to  FA;  join  EK,  which  intcrfcdls  the 
diameter  AB  in  I ; theu  through  the  three  points  D,  lx  E,  de- 
fcribe the  oblique  circle  DIE. 
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- Proposition  XI.  Problem  TIT. 

To  find  the  poles  of  a great- circle. 

1.  When  the  given  great  circle  is  the  primitive,  its  centre  is 
the  pole. 

2.  To  find  the  pole  of  the  right  circle  ACB  (fig  1 1.)  Draw 
the  diameter  PE  perpendicular  to  the  given  circle  AB;  and 
its  extremities  P,  E are  the  poles  of  the  circle  ACB. 

3.  To  find  the  pole  of  the  oblique  circle  DEF  (fig.  13.).  Join  " 
DF,  and  perpendicular  thereto  draw  the  diameter  A B,  cutting 
the  given  oblique  circle  DEF  in  E;  Draw  the  ftraight  line 
FEG,  meeting  the  circumference  in  G.  Make  GI,  GH,  each 
equal  to  AD;  then  FI  being  joined,  cuts  the  diameter  AB  in 
P,  the  lower  pole;  through  F arid  H draw  the  ftraight  line 
FH  /,  meeting  the  diameter  AB  produced  in  p,  which  will  be 
the  oppofite  or  exterior  pole.  1 

\ 

PKOposiTroN/XII.  Problem  IV. 

To  defcribe  a lefs  circle  about  any  given  point  as  a pole,  and  at 

any  given  diftance  from’  that  pole. 

1.  When  the  pole  of  the  lefs  circle  is  in  the  centre  of  the  pri- 
mitive; then  from  the  centre  of  the  primitive,  with  the  femi- 
tangent  of  the  diftance  of  the  given  circle  from  its  pole,  defcribe 
a circle,  and  it  will  be  the  projection  of  the  lefs  circle  required. 

2.  Jf  the  given  pole  is  in  the  circumference  of  the  primitive, 
from  C (fig.  14.),  the  centre  of  the  primitive,  fet  off  CE  the  fe- 
cant  of  the  diftance  of  the  lefs  circle  from  its  pole  P ; then  ;rom 
the  centre  E,  with  the  tangent  of  the  given  diftance,  defcribe  a 
circle,  and  it  will  be  the  lefs  circle  required.  Or,  make  PG, 
PF  each  equal  to  the  chord  of  the  diftance  of  the  lefs  circle  from 
its  pole.  Through  B,  G,  draw  the  ftraight  line  BGD  meeting 
CP  produced  in  D : bifeft  GD  in  H,  and  draw  HE  perpendi- 
cular to  GD ; and  meeting  PD  in  E,  then  E is  the  centre  of 
the  lefs  circle. 

3.  When  the  given  pole  is  neither  in  the  centre  nor  circum- 
ference of  the  primitive.  Through  P (tig.  15.)  the  given  pole,- 
and  C the  centre  of  the  primitive,  draw  the  diameter  AB,  and 
draw  the  diameter  DE  perpendicular  to  AB  ; join  EP,  and  pro- 
duce it  to  meet  the  primitive  in  p ; make  p F,  p G,  each  equal 
to  the  chord  of  the  diftance  of  the  lefs  circle  from  its  pole  ; join 
EF  which  interfedts  the  diameter  AB  in  H ; from  E through 
G draw  the  ftraight  line  EGI,  meeting  the  diameter  AB  .pro- 
duced in  I;  bifect  HI  in  K:  Then  a circle  deferibed  from  the 
centre  K,  at  the  diftance  KH  or  KI,  will  be  the  projection  of  the 
lets  circle. 

Proposition  XIII.  Problem  V. 

To  find  the  poles  of  a given  lefs  circle. 

The  poles  of  a lefs  circle  are  alfo  thofe  of  its  parallel  great  cir- 
cle. If  therefore  the  parallel  great  cirelg  be  given,  then  its  poles 
being  found  by  Prob.  HI.  will  be  thofe  of  the  lefs  circle.  But 
if  the  parallel  great  circle  be  not  given,  let  HMIM  (fig.  15.)  be 
the  given  lels  circle.  Through  its  centre,  ami  C the  centre  of 
the  primitive,  draw  the  line  of  meafures  IAHB ; and  draw  the 
diameter  DE  perpendicular  to  it,  alfo  draw  the  ftraight  line 
JiMF  meeting  the  primitive  in  F;  make  F p equal  to  the  chord 
of  the  diftance  of  the  lels  circle  from  its  pole;  join  E/gand  its 
interfeCtion  P with  the  diameter  AB  is  the  interior  pole.  Draw 
the  diameter  p CL  through  E and  L,  draw  F.L  q meeting  the 
diameter  AB  produced  in  7;  then  q is  the  external  pole.  Or 
thus:  Join  El  interledting  the  primitive  in  G;  join  alio  EH, 
and  produce  it  to  meet  the  primitive  in  F,  biledt  the  arch  GF 
in  p ; from  E to  p draw  the  ftraight  line  EP/>,  and  P is  the  pole 
ol  the  given  lefs  circle. 

Proposition  XIV.  Problem  VI. 

To  meafure  any  arch  of  a great  circle. 

1.  Arches  of  the  primitive  are  meafured  on  the  line  of  chords. 
7 C 
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„ R'ght  circles  are  meafured  on  the  line  of  femitangents,  be- 
ginning at  the  centre  of  the  primitive.  Thus,  the  meafure  of 
the  portion  AC  (fig.  16.)  of  the  right  circle  DH,  is  found  by 
applying  it  to  the  line  of  femitangents.  The  meafure  of  the 
arch  DB  is  found  by  fubt railing  that  of  BC  from  90°  : the  mea- 
lure  of  the  arch  AF,  lying  partly  on  each  fide  of  the  centre,  is 
obtained  by  adding  the  meafures  of  AC  and  CF.  Laftly,  To 
meafure  the  part  AB,  which  is  neither  terminated  at  the  centre 
or  circumference  of  the  primitive,  apply  CA  to  the  line  of  femi- 
tangents ; then  CB,  and  the  difference  between  the  meafures  of 
thefe  arches,  will  be  that  of  AB. 

Or  thus,  Draw  the  diameter  GH  perpendicular  to  DE  ; then 
from  either  extremity,  as  D,  of  this  diameter,  draw  lines  through 
the  extremities  of  the  arch  intended  to  be  meafured ; and  the  in- 
tercepted portion  of  the  primitive  applied  to  the  line  of  chords 
will  give  the  meafure  of  the  required  arch.  Thus  IK  applied 
to  the  line  of  chords  will  give  the  meafure  of  AB. 

3.  To  meafure  an  arch  of  an  oblique  circle  : draw  lines  from 
its  pole  through  the  extremities  of  the  arch  to  meet  the  primi- 
tive, then  the  intercepted  portion  of  the  primitive  applied  to  the 
line  of  chords  will  give  the  meafure  of  the  arch  of  the  oblique 
circle.  Thus,  let  AB  (fig.  17.)  be  an  arch  of  an  oblique  circle 
to  be  meafured,  and  P its  pole;  from  P draw  the  lines  PAD, 
PBE  meeting  the  primitive  in  B and  E ; then  the  arch  DE  ap- 
plied to  the  line  of  chords  will  give  the  meafure  of  the  arch  of 
the  oblique  circle  AB. 

Proposition  XV.  Problem  VII. 

To  meafure  any  arch  of  a lefs  circle. 

Let  DEG  (fig.  18.)  be  the  given  lefs  circle,  and  DE  the  arch 
to  be  meafured  : find  its  internal  pole  P ; and  defcribe  the  cir- 
cle A FI  parallel  to  the  primitive,  and  wBofe  diftanee  from  the 
projeffing  point  may  be  equal  to  the  diftanee  of  the  given  lefs 
circle  from  its  pole  P : then  join  PD,  PE,  which  produce  to 
meet  the  parallel  circle  in  A and  F.  Now  AF  applied  to  a 
line  of  chords  will  give  the  meafure  of  the  arch  DE  of  the  given 
lefs  circle. 

Proposition  XVI.  Problem  VIII. 

To  meafure  any  fpherical  angle. 

1.  If  the  angle  is  at  the  centre  of  the  primitive,  it  is  mea- 
fured as  a plane  angle. 

2.  When  the  angular  point  is  in  the  circumference  of  the 
primitive;  let  A (fig.  19.)  be  the  angular  point,  and  ABE  an 
oblique  circle  inclined  to  the  primitive.  Through  P,  the  pole 
of  ABE,  draw  the  line  AP^>  meeting  the  circumference  in  p : 
then  the  arch  E71  is  the  meafure  of  the  angle  BAD,  and  the 
arch  AF p is  the  meafure  of  its  fupplement  BAF ; alfo  p F is 
the  meafure  of  the  angle  BAC,  and  p ED  that  of  its  fupplement. 

3.  If  the  angular  point  is  neither  at  the  centre  nor  circum- 
ference of  the  primitive.  Let  A (fig.  20.)  be  the  angular  point, 
and  DAH,  or  GAF  the  angle  to  be  meafured,  P the  pole  of 
the  oblique  circle  DAP’,  and  p the  pole  of  GAII : then  from  A, 
through  the  points  P p,  draw  the  ftraight  lines  APM,  A/>N, 
and  the  arch  MN  will  be  the  meafure  of  the  angle  DHA  ; and 
the  fupplement  of  MN  will  be  the  meafure  of  the  angle  HAF 
or  DAG, 

Proposition  XVII.  Problem  IX. 

To  draw  a great  circle  perpendicular  to  a projefted  great  circle, 

and  through  a point  given  in  it. 

Find  the  pole  of  the  given  circle,  then  a great  circle  deferibed 
through  that  pole  and  the  given  point  will  be  perpendicular  to 
the  given  circle.  Hence  if  the  given  circle  be  the  primitive, 
then  a diameter  drawn  through  the  given  point  will  be  the  re- 
quired perpendicular.  If  the  given  circle  is  a right  one,  draw 
a diameter  at  right  angles  to  it ; then  through  the  extremities 
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of  this  diameter  and  the  given  point  defcribe  atl  oblique  circle 
and  it  will  be  perpendicular  to  that  given.  If  the  given  circle 
is  inclined  to  the  primitive,  let  it  be  reprefented  by  BAD  (fig" 
21.),  whofe  pole  i3  P,  and  let  A be  the  point  through  which 
the  perpendicular  is  to  be  drawn  : then,  by  Prob.  I.  defcribe  a 
great  circle  through  the  points  P and  A,  and  it  will  be  perpen- 
dicular to  the  oblique  circle  BAD. 

Proposition  XVIII.  Problem  X. 

Through  a point  in  a projefted  great  circle,  to  defcribe  another 
great  circle  to  make  a given  angle  with  the  former,  provided 
the  meafure  of  the  given  angle  is  not  lefs  than  the  diftanee 
between  the  given  point  and  circle. 

Let  the  given  circle  be  the  primitive,  and  let  A (fig.  19.)  be 
the  angular  point.  Draw  the  diameters  AE,  DF  perpendicular 
to  each  other;  and  make  the  angle  CAG  equal  to  that  given, 
or  make  CG  equal  to  the  tangent  of  the  given  angle;  then 
from  the  centre  G,  with  the  diftanee  GC,  defcribe  the  oblique 
circle  ABE,  and  it  will  make  with  the  primitive  an  angle  equal 
to  that  given. 

If  the  given  circle  be  a right  one,  let  it  be  APB  (fig.  22.) 
and  let  P be  the  given  point.  Draw  the  diameter  GH  perpen- 
dicular to  AB;  join  GP,  and  produce  it  to  a;  make  H b equal 
to  twice  A a-,  and  G b being  joined  interfe&s  AB  in  C.  Draw 
CD  perpendicular  to  AB,  and  equal  to  the  cotangent  of  the 
given  angle  to  the  radius  PC ; or  make  the  angle  CPD  equal 
to  the  complement  of  that  given  : then  from  the'centre  D,  with 
the  radius  DP,  defcribe  the  great  circle  FPE,  and  the  angle  APF 
or  BPE,  will  be  equal  to  that  given. 

If  AI,B  (%•  23.)  is  an  oblique  circle.  From  the  angular 
point  P,  draw  the  lines  PG,  PC  through  the  centres  of  the  pri- 
mitive and  given  oblique  circle.  Through  C,  the  centre  of  APB, 
draw  GCD  at  right  angles  to  PG  ; make  the  angle  GPD  equal  to 
that  given ; and  from  the  centre  D,  with  the  radius  DP,  de- 
fcribe the  oblique  circle  FPE,  and  the  angle  APF,  or  BPE 
will  be  equal  to  that  propofed. 

Proposition  XIX.  Problem  XI. 

Any  great  circle  cutting  the  primitive  being  given,  to  defcribe 
another  great  circle  which  (hall  cut  the  given  one  in  a pro- 
pofed angle,  and  h^ve  a given  arch  intercepted  between  the 
primitive  and  given  circles. 

If  the  given  circle  be  a right  one,  let  it  be  reprefented  by 
APC  (pi.  23.  fig.  24.);  and  at  right  angles  thereto  draw  the 
diameter  BPM;  make  the  angle  BF  equal  to  the  complement 
of  the  given  angle,  and  PF  equal  to  the  tangent  of  the  given 
arch  ; and  from  the  centre  of  the  primitive  with  the  fecant  of 
the  fame  arch  defcribe  the  arch  Gg.  Through  F draw  FG 
parallel  to  AC,  meeting  G^  in  G;  then  from  the  centre  G, 
with  the  tangent  PF,  defcribe  an  arch  no,  cutting  APC  in  I, 
and  join  GI.  Through  G,  and  the  centre  P,  draw  the  diame- 
ter HK;  draw  PL  perpendicular  to  HK,  and  IL  perpendicu- 
lar to  GI,  meeting  PL  in  L;  then  L will  be  the  centre  of  the 
circle  HIK,  which  is  that  required. 

But  if  the  given  great  circle  be  inclined  to  the  primitive,  let 
it  be  ADB  (fig.  25.),  and  E its  centre:  make  the  angle  BDF 
equal  to  the  complement  of  that  given,  and  DF  equal  to  the 
tangent  of  the  given  arch,  as  before.  From  P,  the  centre  of  the 
primitive,  with  the  fecant  of  the  fame  arch,  defcribe  the  arch  G g, 
and  from  E,  the  centre  of  the  oblique  circle,  with  the  extent  EF, 
defcribe  an  arch  interfering  G^  in  G.  Now  G being  deter- 
mined, the  remaining  part  of  the  operation  is  performed  as  be- 
fore. 

When  the  given  arch  exceeds  90°,  the  tangent  and  fecant  of 
its  fupplement  are  to  be  applied  on  the  line  DF  the  contrary 
way,  or  towards  the  right ; the  former  conftrudlion  being 
reckoned  to  the  left. 
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Proposition  XX.  Problem  XII. 

Any  great  circle  in  the  plane  of  projection  being  given  to  de- 
fcribe  another  great  circle,  which  fhall  make  given  angles 
with  the  primitive  and  given  circles. 

Let  ADC  (fig.  26.)  be  the  given  circle,  and  (3  its  pole. 
About  P,  the  pole  of  the  primitive,  defcribe  an  arcK  m n,  at 
the  diftance  of  as  many  degrees  as  are  in  the  angle  which  the 
required  circle  is  to  make  with  the  primitive.  About  (Vthe 
pole  of  the  circle  ADC,  and  at  a diftance  equal  to  the  meaiure 
of  the  angle  which  the  required  circle  is  to  make  with  the 
given  circle  ADC,  defcribe  an  arch  on,  cutting  m n in  n. 
Then  about  n as  a pole,  defcribe  the  great  circle  EDF,  cut- 
ting the  primitive  and  given  circle  in  E and  D,  and  it  will  be 
the  great  circle  required. 

Scholium. 

It  will  hence  be  an  eafy  matter  to  conftruCt  all  the  various 
fpherical  triangles.  The  reader  is,  however,  referred  to  the 
article  Spherical  Trigonometry,  for  the  method  of  con- 
ftruCting  them  agreeably  to  this  projection  ; and  alfo  for  the  ap- 
plication to  the  refolution  of  problems  of  the  fphere.  For  the 
method  of  projecting  the  fphere  upon  the  plane  of  the  meridian,, 
and  of  the  horizon,  according  to  the  Itereographic  projection, 
fee  the  article  Geography. 

SECTION  II. 

Of  the  Orthographic  Projection  of  the  Sphere. 

The  orthographic  proje&ion  of  the  fphere  is  that  in  which 
the  eye  is  placed  in  the  axis  of  the  plane  of  projection,  at  an 
infinite  diftance  with  refpeCt  to  the  diameter  of  the  fphere  ; fo 
that  at  the  fphere  all  the  vifual  rays  are  aflumed  parallel,  and 
therefore  perpendicular  to  the  plane  of  projection. 

Hence  the  orthographic  projection  of  any  point  is  where 
a perpendicular  from  that  point  meets  the  plane  of  projection  : 
and  the  orthographic  reprefentation  of  any  objeCt  is  the  figure 
formed  by  perpendiculars  drawn  from  every  point  of  the  objeCt 
to  the  plane  of  projection. 

This  method  of  projection  is  ufed  in  the  geometrical  deline- 
ation of  cclipfes,  occultations,  and  tranfits.  It  is  alfo  parti- 
cularly ufeful  in  various  other  projections,  fuch  as  the  analemma. 
See  Geography,  &c. 

Proposition  I.  Theorem  I. 

Every  ftraight  line  is  projected  into  a ftraight  line.  If  the  given 
line  be  parallel  to  the  plane  of  projection,  it  is  projected  into 
an  equal  ftraight  line ; but  if  it  is  inclined  to  the  primitive, 
then  the  given  ftraight  line  will  be  to  its  projection  in  the 
ratio  of  the  radius  to  the  cofine  of  inclination. 

Let  AB  (fig.  27.)  be  the  plane  of  projection,  and  let  CD 
be  a ftraight  line  parallel  thereto : from  the  extremities  C,  D 
of  the  ftraight  line  CD,  draw  the  lines  CE,  DF  perpendicular 
to  AB  ; then  by  3.  of  XI . of  Eucl.  the  interfeCtion  EF,  of  the 
plane  CEFD,  with  the  plane  of  projection,  is  a ftraight  line : 
and  becaufe  the  ftraight  lines  CD,  EF  are  parallel,  and  alfo 
CE,  DFj  therefore,  by  34.  of  I.  of  Eucl.  the  oppofite 
fides  are  equal  5 hence  the  ftraight  line  CD,  and  its  projection 
EF,  are  equal.  Again,  let  GH  be  the  propofed  ftraight  line 
inclined  to  the  primitive  ; then  the  lines  GE,  HF  being  drawn 
perpendicular  to  AB,  the  intercepted  portion  EF  will  be  the 
projection  of  GH.  Through  G draw  GI  parallel  to  AB,  and 
the  angle  IGH  will  be  equal  to  the  inclination  of  the  given 
line  to  the  plane  of  projection.  Now  GH  being  the  radius, 
GI,  or  its  equal  EF,  will  be  the  cofine  of  IGH  ; lienee  the 
given  line  GH  is  to  its  projection  EF  as  radius  to  the  coftne 
of  inclination. 


Corollaries:  , 

1.  A ftraight  line  perpendicular  to  the  plane  of  projection  is 
projected  into  a point. 

2.  Every  ftraight  line  in  a plane  parallel  to  the'primitive  is 
projected  into  an  equal  and  parallel  ftraight  line. 

3.  A plane  angle  parallel  to  the  primitive  is  projected  into, 
an  equal  angle. 

4.  Any  plane  reCtilineal  figure  parallel  to  the  primitive  is 
projected  into  an  equal  and  fimilar  figure. 

The  area  of  any  reCtilineal  figure  is  to  the  areh  of  its  pro- 
jection as  radius  to  the  cofine  of  its  inclination. 

Proposition  II.  Theorem  II. 

Every  great  circle,  perpendicular  to  the  primitive,  is  projected 
into  a diameter  of  the  primitive ; and  every  arch  of  it, 
reckoned  from  the  pole  of  the  primitive,  is  projected  into 
its  fine. 

Let  BFD  (fig.  28.)  be  the  primitive,  and  ABCD  a great 
circle  perpendicular  to  it,  palling  through  its  poles  A,  C;  then 
the  diameter  BED,  which  is  their  line  of  common  feCtion,  will 
be  the  projection  of  the  circle  ABCD.  For  if  from  any  point, 
as  G,  in  the  circle  ABC,  a perpendicular  GH  fall  upon  BD, 
it  will  alfo  be  perpendicular  to  the  plane  of  the  primitive: 
therefore  H is  the  projection  of  G.  Hence  the  whole  circle  it 
projected  into  BD,  and  any  arch  AG  into  EH  ecual  to  GI  its 
fin* 

Corollaries. 

1.  Every  arch  of  a great  circle,  reckoned  from  its  interfeCtion 
with  the  primitive,  is  projected  into  its  verfed  fine. 

2.  Every  lefs  circle  perpendicular  to  the  primitive  is  pro- 
jected into  its  line  of  common  feCtion  with  the  primitive, 
which  is  alfo  its  own  diameter ; and  every  arch  of  the  femi- 
circle  above  the  primitive*  reckoned  from  the  middle  point,  is 
projected  into  its  fine. 

3.  Every  diameter  of  the  primitive  is  the  projection  of  a great 
circle;  and  every  chord  the  projection  of  a lefs  circle. 

4.  A fpherical  angle  at  the  pole  of  the  primitive  is  projected 
into  an  equal  angle. 

Proposition  III.  Theorem  III. 

A circle  parallel  to  the  primitive  is  projected  into  a circle  equal 
to  itfelf,  and  concentric  with  the  primitive. 

Let  the  lefs  circle  FIG  (fig.  29.)  be  parallel  to  the  plane  of 
the  primitive  BND.'  The  ftraight  line  HE,  which  joins  their 
centre,  is  perpendicular  to  the  primitive  ; therefore-  E is  the 
projection  of  H.  Let  any  radii  HI  and  IN  perpendicular  to 
the  primitive  be  drawn.  Then  IN,  HE  being  parallel,  are  in 
the  fame  plane  ; therefore  IH,  NE,  the  lines  of  common  fec- 
tion  of  the  plane  IE,  with  two  parallel  planes,  are  parallel; 
and  the  figure  IHEN  is  a parallelogram.  Hence  NE  — IH, 
and  coniequently  FIG  is  projected  into  an  equal  circle  KNL, 
whofe  centre  is  E. 

Corollary. 

The  radius  of  the  projection  is  the  cofine  of  the  diftance  of 
the  parallel  circle  from  the  primitive,  or  the  fine  of  its  diftance 
from  the  pole  of  the  primitive. 

Proposition  IV.  Theorem  IV. 

An  inclined  circle  is  projected  into  an  ellipfe,  whofe  tranfverfe 
axis  is  the  diameter  of  the  circle. 

1.  Let  ELF  (fig.  30.)  be  a great  circle  inclined  to  the  pri- 
mitive EBF,  and  EF  their  line  of  common  feCtion.  From  the 
centre  C,  and  any  other  point  K,  in  EF,  let  the  perpendiculars 
CB,  K.I  be  drawn  in  the  plane  of  the  primitive,  and  CL,  KN, 
in  the  plane  of  the  great  circle,  meeting  the  circumference  in 
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L,  N.  Let  LG,  ND  be  perpendicular  to  CB,  K.I  ; then  G, 
D are  t Tie  projections  of  L,  N.  And  becaufe  the  triangles  LCG, 
NKD  are  equiangular,  CL1  : CG2  : : NK2  : DK2  ; or  EC2 : 
CG!  : : EKF  : DK2  : therefore  the  points  G,  D are  in  the 
curve  of  an  ellipfe,  of  which  EE  is  the  tranfverfe  axis,  and  CG 
the  femiconjugate  axis. 

Corollaries. 

1.  In  a projected  great  circle,  the  femiconjugate  axis  is  the 
cofine  of  the  inclination  of  the  great  circle  to  the  primitive. 

2.  Perpendiculars  to  the  tranfverfe  axis  intercept  correfpond- 
hig  arches  of  the  piojedtion  and  the  primitive. 

3.  The  eccentricity  of  the  projtC/ion  is  the  fine  of  the  incli- 
nation of  the  great  circle  to  the  primitive. 

Cafe  2.  Let  AQB  ( fig-  3 r - ) he  a lefs  circle,  inclined  to 
the  primitive,  and  let  the  great  circle  LBM,  perpendicular  to 
both,  interfeCl  them  in  the  lines  AB,  LM.  From  the'centre 
O,  and  any  other  point  N in  the  diameter  AB,  let  the  perpen- 
diculars TOP,  NQ,  be  drawn  in  the  plane  of  the  lefs  circle,  to 
meet  its  circumference  in  T,  P,  Q.  Alfo,  from  the  points  A, 
N.  O,  B,  let  AG,  NI,  OC,  BH,  be  drawn  perpendicular  to 
LM  ; and  from  P,  QA1\  draw  PE,  QD,  TF  perpendicular  to 
the  primitive ; then  G,  I,  C,  H,  E,  D,  F,  are  the  projeftions 
of  thefe  points.  Becaufe  OP  is  perpendicular  to  LBM,  and 
OC,  PE,  being  perpendicular  to  the  primitive,  are  in  the  fame 
plane,  the  plane  COPE  is  perpendicular  to  LBM.  But  the 
primitive  is  perpendicular  to  LSM;  therefore  the  common 
leCtion  EC  is  perpendicular  to  LJ3M,  and  to  LM.  Hence  CP 
is  a parallelogram,  and  EC  = OP.  In  like  manner,  FC,  DT, 
are  proved  perpendicular  to  LM,  and  equal  to  OT,  NQ^ 
Thus,  ECF  is  a ftraight  line,  and  equal  to  the  diameter  PT. 
Let  OR,  DK  be  parallel  to  AB,  LM  ; then  RO  NQ^= 
DI  = KC,  and  PR  x RT  = EK.  x KF.  But  AO  : CG  : : 
NO  : Cl ; therefore  AO'  : CG2  : : Qji1  : DK2  and  EC2  : 
fcG2  : : EKF  : DK2. 

Corollaries. 

1.  The  tranfverfe  axis  is  to  the  conjugate  as  radius  to  the 
co fine  of  the  circle’s  inclination  to  the  primitive.  • 

1.  Half  the  tranfverfe  axis  is  the  cofine  of  half  the  fum  of  the 
greatelt  and  leaft  diftances  of  the  lefs  circle  from  the  primitive. 

2.  The  extremities  of  the  conjugate  axis  are  in  the  line  of 
meafures,  diltant  from  the  centre  of  the  primitive  by  the  co.- 
fines  of  the  greateft  and  lealt  diltances  of  the  lefs  circle  from 
the  primitive. 

4.  If  from  the  extremities  of  the  donjugate  axis  of  any  ellip- 
tical projection  petyendiculars  be  drawn  (in  the  fame  direction 
if  the  circle  do  not  interfeCl  the  primitive,  but  if  otherwife  in 
oppofite  directions),  they  will  interfeCl:  an  arch  of  the  primi- 
tive, whofe  chord  is  equal  to  the  diameter  of  the  circle. 

Proposition  V.  Theorem  V. 

The  projected  poles  of  an  inclined  circle  are  in  its  line  of  mea- 
fures diftant  from  the  centre  of  the  primitive  the  fine  of  the 

inclination  of  the  circle  to  the  primitive. 

Let  ABCD  (fig.  32.)  be  a great  circle,  perpendicular  both 
to  the  primitive  and  the  inclined  circle,  and  interfeCring  them 
in  the  diameters  AC,  MM.  Then  ABCD  pafles  through  the 
poles  of  the  inclined  circle;  let  thefe  be  P,  Qj  and  let  V p, 
Qjj,  be  perpendicular  to  AC  ; p,  q are  the  projeCied  poles  ; and 
it  is  evident  that  p Or:  fine  of  BP,  or  MA,  the  inclination. 

Corollaries. 

1.  The  centre  of  the  primitive,  the  centre  of  the  projection, 
the  projected  poles,  and  the  extremities  of  the  conjugate  axis, 
are  all  in  one  and  the  fame  ftraight  line. 

2.  The  dittance  of  the  centre  of  projeCPon  from  the  centre 
of  the  primitive,  is  to  the  cofine  of  the  ditlance  of  the  circle 


from  its  own  pole,  as  the  fine  of  the  circle’s  inclination  to  the 
primitive  is  to  the  radius. 

Proposition  VI.  Problem  1. 

To  deferibe  the  projection  of  a circle  perpendicular  to  the  pri- 
mitive, and  whofe  dillaince  from  its  pole  is  equal  to  a given 
quantity. 

Let  PA  p B (fig.  33.)  be  the  primitive  circle,  and  P,  p the 
poles  of  the  right  circle  to  be  projected.  Then  if  the  circle  to 
be  projected  is  a great  circle,  draw  the  diameter  AB  at  right 
angles  to  the  axis  P p,  and  it  will  be  that  required.  Bur  if  the 
required  projection  is  that  of  a lefs  circle,  make  PE,  PF  each, 
equal  to  the  chord  of  the  diflance  of  the  lefs  circle  from  its  pole; 
join  EF,  and  it  will  be  the  projection  of  the  lefs  circle  re- 
quired. 

Proposition  VII.  Problem  II. 

Through  a given  pom)  in  the  plane  of  the  primitive  to  deferibe 
the  projection  of  a great  circle,  having  a given  inclination 
to  the  primitive. 

I.  When  the  given  inclination  is  equal  to  a right  angle,  a 
ftraight  line  drawn  through  the  centre  of  the  primitive  and  the 
given  point  will  be  the  projection  required. 

c.  U hen  the  given  inclination  is  lefs  than  a right  angle,  and 
the  given  point  in  the  circumference  of  the  primitive.  Let  R 
(fig.  34.)  be  a point  given  in  the  circumference  of  the  primi- 
tive, through  which  it  is  required  to  draw  the  projection  of  a 
great  circle,  inclined  to  the  primitive  in  an  angle  meafured  by 
the  arch  QP  of  the  primitive. 

Through  the  given  point  R draw  the  diameter  RCS,  and 
draw  GC  g at  right  angles  to  it.  Make  the  arch  GV  of  the 
primitive  equal  to  QP,  and  draw  VA  at  right  angles  to  GC  ; 
and  in  G^,  towards  the  oppofite  parts  of  C,  take  CB  equal 
to  AC  ; then,  with  the  greater  axis  RS,  and  lefs  axis  AB,  de- 
feribe an  ellipfe,  and  it  .will  be  the  projection  of  the  oblique 
circle  required. 

3.  When  the  diflance  of  the  givei^  point  from  the  primitive 
is  equal  to  the  cofine  of  the  given  inclination. 

Every  thing  remaining  as  in  the  preceding  cafe  ; let  A be 
the  given  point,  and  AC  the  cofine  of  an  arch  GV,  equal  to 
the  given  arch  Qj5;  then, drawing  the  diameter  RCS  at  right 
angles  to  ACB,  the  ellipfe  deferibed  with  the  given  axis  RS, 
AB  will  be  the  projection  of  the  inclined  circle. 

4.  When  the  diftance  of  the  given  point  from  the  centre  of 
the  primitive  is  lefs  than  the  femidiameter  of  the  primitive,  but 
greater  than  the  cofine  of  the  given  inclination. 

Let  D be  the  given  poinf,  through  which  draw  the  dia- 
meter ICi;  and  at  the  point  D draw  DL  perpendicular  to 
DC  meeting  the  primitive  in  L;  alfo  draw  LK,  making  with 
LD  the  angle  DLK  equal  to  the  complement  of  the  given  in- 
clination. Let  LK  meet  DC  in  K ; then  will  DK  be  lefs  than 
DC.  On  DC  as  a diameter  deferibe  a circle,  and  make  DM 
equal  to  DK  j through  H draw  a diameter  of  the  primitive 
RCS,  and  deferibe  an  ellipfe  through  the  points  R,  D,  S,  and 
it  will  be  the  projection  of  the  inclined  circle. 

Proposition  VIII.  Problem  III. 

Through  two  given  points  in  the  plane  of  the  primitive  to  de- 
feribe the  projection  of  a great  circle. 

1.  If  the  two  given  points  and  the  centre  of  the  primitive  be 
in  the  fame  fin  ighr  line,  then  a diameter  of  the  primitive  being 
chawr;  through  thefe  points  will  be  the  projection  of  the  great 
circle  required. 

2.  When  tl.t:  two  given  points  are  not  in  the  fame  ftraight 
line  with  the  centre  of  the  primitive ; and  one  of  them  is  in  the 
circumference  of  the  primitive. 

Lc(  D,  R,  (fig.  34,)  be  the  two  given  points,  of  which 
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R is  in  the  circumference  of  the  primitive.  Draw  the  diameter 
RCS,  and  GC^,  FDH  perpendicular  to  it,  meeting  the  primi- 
tive in  G"F.  Divide  GC,  g C,  in  A,  B,  in  the  fame  pro- 
portion as  FH  is  divided  in  D ; and  deferibe  the  ellipfe  whofe 
axes  are  RS,  AB,  and  centre  C ; and  it  will  be  the  projection 
required. 

3.  When  the  given  points  are  within  the  primitive,  and  not 
in  the  fame  ftraight  line  with  its  centre. 

Let  D,  E,  (fig.  37.)  be  the  two  given  points;  through  C 
the  centre  of  the  primitive  draw  the  ftraight  lines  ID  i,  KE  i ; 
draw  DL  perpendicular  to  I i,  and  EO  perpendicular  to  Ki, 
meeting  the  primitive  in  L,  O.  Through  E,  and  towards  the 
fame  parts  of  C,  draw  FT  parallel  to  DC,  and  in  magnitude 
a fourth  proportional  to  LD,  DC,  OE.  Draw  the  diameter 
CP  meeting  the  primitive  in  R,  S;  and  deferibe  an  ellipfe 
through  the  points  D and  R or  S,  and  it  will  alfo  pafs  through 
E.  This  ellipfe  will  be  the  projection  of  the  propofed  in  - 
clined circle. 

Proposition  IX.  Problem  IV. 

To  deferibe  the  projection  of  a lefs  circle  parallel  to  the 
primitive,  its  difiance  from  the  pole  of  the  primitive  being 
given. " 

From  the  pole  of  the  primitive,  with  the  fine  of  the  given 
difia  nee  of  the  circle  from  its  pole,  deferibe  a circle,  and  it  will 
be  the  projection  of  the  given  lefs  circle. 

Proposition  X.  Problem  V. 

About  a given  point  as  a projected  pole  to  deferibe  the  projec- 
tion of  an  inclined  circle,  whofe  diftance  from  its  pole  is 
given. 

Let  P (fig.  36.)  be  the  given  projected  pole,  through  which 
draw  the  diameter  G^,  and  draw  the  diameter  H h perpendi- 
cular thereto.  From  P draw  PL  perpendicular  to  GP  meet- 
ing the  circumference  in  L ; through  which  draw  the  diameter 
L l.  Make  LT,  LK  each  equal  to  the  chord  of  the  diftance 
of  the  lefs  circle  from  its  pole,  and  join  TK,  which  interfeCts 
L /,  in  From  the  points  T,  Qy  K draw  the  lines  FA, 
(to,  KB,  perpendicular  to  G';  and  make  OR,  OS,  each 
equal  to  QT,  or  QK.  Then  an  ellipfe  deferibed  through  the 
points  A,  S,  B,  R will  be  the  projection  of  the  propofed  lefs 
circle. 

Proposition  XI.  Pr.oblem  VI. 

To  find  the  poles  of  a given  projected  circle. 

1.  If  the  projected  circle  be  parallel  to  the  primitive,  tlje 
centre  of  the  primitive  will  be  its  pole. 

2.  IF  the  circle  be  perpendicular  to  the  primitive,  then  the 
extremities  of  a diameter  of  the  primitive  drawn  at  right  angles 
to  the  ftraight  line  reprefenting  the  projected  circle,  will  be  the 
poles  of  that  circle. 

3.  When  the  projected  circle  is  inclined  to  the  primitive. 

Let  ARBS  (fig.  36,  37.)  be  the  elliptical  projection  of  any 

oblique  circle  ; through  the  centre  of  which,  and  C the  centre 
of  the  primitive,  draw  the  line  of  meafures  CBA,  meeting  the 
ellipfe  in  B,  A ; and  the  primitive  in  G,  g.  Draw  CH,  BK, 
AT  perpendicular  to  Gg,  meeting  the  primitive  in  H,  K,  T. 
BifeCt  the  arch  KT  in  L,  and  draw  LP  perpendicular  to  G g ; 
then  P will  be  the  projected  pole  of  the  circle,  of  which  ARBS 
i3  the  projection. 

Proposition  XII.  Problem  VIT. 

To  meafure  any  portion  of  a projected  circle,  and  converfely. 

1.  When  the  given  projection  is  that  of  a great  circle. 

Let  ADEB  (fig.  38.)  be  the  given  great  circle,  either  per- 
pendicular or  inclined  to  the  primitive,  of  which  the  portion 
Vol.  VIII. 
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I)E  is  to  be  m?afnrc!,  and  let  M m be  the  line  of  meafures  of 
the  given  circle.  Through  the  points  D,  E draw  the  lines  EG, 
DF  parallel  to  M m ; and  the  arch  FG  of  the  primitive  will  be 
be  the  meafure  of  the  arch  DE  of  the  great  circle,  and  com 
verfely. 

2.  When  the  projection  is  that  of  a lefs  circle  parallel  to  the 
primitive. 

Let  DE  (pi.  26.  fig.  39.)  be  the  portion  to  be  meafured, 
of  the  lefs  circle  DEH  parallel  to  the  primitive.  From  the 
centre  C draw  the  lines  CD,  CE,  and  produce  them  to  meet 
the  primitive  in  the  points  B,  F.  Then  the  intercepted  portion 
EF  of  the  primitive  will  be  the  meafure  of  the  given  arch  DE 
of  the  lefs  circle  DEH. 

3.  If  the  given  lefs  circle,  of  which  an  arch  is  to  be  mea- 
fured, is  perpendicular  to  the  primitive. 

Let  ADEB  (fig.  40.)  be  the  lefs  circle,  of  which  the 
meafure  of  the  arch  DE  is  required.  Through  C,  the  centre 
of  the  primitive,  draw  the  line  of  meafures  M m , and  from  the 
interfe&ion  O of  the  given  right  circle,  and  the  line  of  mea- 
fures, with  the  radius  OA,  or  OB,  deferibe  the  femicircle 
AFGB  ; through  the  points  D,  E draw  the  lines  DF,  EG 
parallel  to  the  line  of  meafures,  and  the  arch  FG  will  be  the 
meafure  of  DE,  to  the  radius  AO.  In  order  to  find  a fimilar 
arch  in  the  circumference  of  the  primitive,  join  OF,  OG,  and 
at  the  centre  C of  the  primitive,  make  the  angle  m CH  equal 
to  FOG,  and  the  arch  m FI  to  the  radius  C m will  be  the  mea- 
fure of  the  arch  DE. 

4.  When  the  given  projection  is  of  a lefs  circle  inclined  to 
the  primitive. 

Let  RDS  (fig.  41.)  be  the  projection  of  a lefs  circle  in- 
clined to  the  primitive,  and  DE  a portion  of  that  circle  to  be 
meafured.  Through  O the  centre  of  the  projected  circle,  and 
C the  centre  of  the  primitive,  draw  the  line  of  meafures  Mm  ; 
and  from  the  centre  O,  with  the  radius  OR,  or  OS,  deferibe 
the  femicircle  RGFS  ; through  the  points  D,  E draw  the  line* 
DF,  EG  parallel  to  the  line  of  meafures,  and  FG  will  be  the 
meafure  of  the  arch  DE  to  the  radius  OR,  or  OS.  Juin  OF, 
OG,  and  make  the  angle  m CH  equal  to  FOG,  and  the  arcK 
m H of  the  primitive  will  be  the  meafure  of  the  arch  DE  of  the 
inclined  circle  RDS. 

The  converfe  of  this  propofition,  namely,  to  cut  off  an  arch 
from  a given  projected  circle  equal  to  a given  arch  of  the  pri- 
mitive, is  obvious. 

The  above  operation  would  be  greatly  (hortened  by  ufing  the. 
line  of  fines  in  the  feCtor. 

It  feems  unneceftary  to  infift  further  on  this  projection,  erpe- 
cially  as  the  reader  will  fee  the  application  of  it  to  the  projec- 
tion of  the  fphere  on  the  planes  of  the  Meridian,  Equator,  and 
Hor'vzon  in  the  article  Geography  ; and  to  the  delineation  of 
Edipfes  in  the  article  Astronomy. 

SECTION  III. 

Of  the  Gnomonic  Projection  of  the  Sphere. 

In  this  projection  the  eye  is  in  the  centre  of  the  fphere,  and 
the  plane  of  projection  touches  the  fphere  in  a given  point 
parallel  to  a given  circle.  It  is  named  gnomonic,  on  account  of 
its  being  the  foundation  of  dialling:  the  plane  of  projection 
may  alfo  reprefen t the  plane  of  a dial,  whofe  centre  being  the 
projected  pole,  the  fennaxis  of  the  fphere  will  be  the  ltyle  or 
gnomon  ot  the  dial. 

As  the  projection  of  great  circles  are  reprefented  by  ttraight 
lines,  and  lefs  circles  parallel  to  the  plane  of  projection  are  pro- 
. jeCted  into  concentric  circles  ; therefore  many  problems  of  the 
fphere  are  very  eafily  refolved.  Other  problems,  however,  be- 
come more  intricate  on  account  of  fome  of  the  circles  being  pro- 
jected into  elliples,  parabolas,  and  hyperbolas. 

7 D 
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Proposition  I.  Theorem  I. 

Every  great  circle  is  projected  into  a ftraight  line  perpendicular 
to  the  line  of  meafures;  and  whole  diftance  from  the  centre 
is  equal  to  the  cotangent  of  its  inclination,  or  to  the  tangent 
ot  its  nearelt  diftance  from  the  pole  of  the  projection.  . 

Let  BAD  (fig.  42.)  be  the  given  circle,  and  let  the  circle 
CBED  be  perpendicular  to  BAD,  and  to  the  plane  of  projec- 
tion ; whofe  interfedion  CF  with  this  laft  plane  will  be  the  line 
of  meafures.  Now  finre  the  circle  CBED  is  perpendicular 
both  to  the  given  circle  BAD  and  to  the  plane  of  projection,  the 
common  fedion  of  the  two  lad  planes  produced  will  therefore 
be  perpendicular  to  the  plane  of  the  circle  CBED  produced, 
and  confequently  to  the  line  of  meafures  : hence  the  given  circle 
will  be  projected  into  that  fedion;  thgt  is,  into  a ftraight  line 
palling  through  d,  perpendicular  to  C d.  Now  C d is  the  co- 
tangent of  the  angle  C d A,  the  inclination  of  the  given  circle, 
or  the  tangent  of  the  arch  CD  to  the  radius  AC. 

Corollaries. 

■ 1.  A great  circle  perpendicular  to  the  plane  of  projedion  is 
projected  into  a ftraight  line  palling  through  the  centre  of  pro- 
jection ; and  any  arch  is  projected  into  its  correlpondent  tan- 

gCnt-  • 

2.  Any  point,  as  D,  or  the  pole  of  any  circle,  is  projected 
into  a point  d,  whofe  diftance  from  the  pole  of  projection  is 
equal  to  the  tangent  of  that  diftance. 

3.  If  two  great  circles  be  perpendicular  to  eafch  other,  and  one 
of  them  pafs  through  the  pole  of  projection,  they  will  be  pro- 
jected into  two  ftraight  lines  perpendicular  to  each  other. 

4.  Hence  if  a great  circle  be  perpendicular  to  feveral  other 
great  circles,  and  its  reprefentation  pafs  through  the  centre  of 
projection  ; then  all  thefe  circles  will  be  reprefented  by  lines 
parallel  to  one  another,  and  perpendicular  to  the  line  of  mea- 
fures, for  reprefentation  of  that  firft  circle. 

Proposition  II.  Theorem  II. 

■ If  two  great  circles  interred  in  the  pole  of  projedion,  their  re- 
prefentations  will  make  an  angle  at  the  centre  of  the  plane  of 
projedion,  equal  to  the  angle  made  by  thefe  circles  on  the 
fphere. 

For  fince  both  thefe  circles  are  perpendicular  to  the  plane  of 
projedion,  the  angle  made  by  their  interfedions  with  this  plane 
is  the  lame  as  the  angle  made  by  thefe  circles. 

Proposition  III.  Theorem  III. 

Any  lefs  circle  parallel  to  the  plane  of  projedion  is  projeded 
into  a circle  whofe  centre  is  the  pole  of  projedion,  and  its 
radius  is  equal  to  the  tangent  of  the  diftance  of  the  circle 
from  the  pole  of  projedion. 

Let  the  circle  PI  (fig.  42.)  be  parallel  to  the  plane  GF,  then 
the  equal  arches  PC,  Cl  are  projeded  into  the  equal  tangents 
GC,  CH  ; and  therefore  C,  the  point  of  contad  and  pole  of 
the  circle  PI  and  of  the  projedion,  is  the  centre  of  the  reprefen- 
tation G,  H. 

Corollary. 

S'  ' 1 

If  a circle  be  parallel  to  the  plane  of  projedion,  and  45  de- 
grees from  the  pole,  it  is  projeded  into  a circle  equal  to  a great 
circle  of  the  fphere  ; and  therefore  may  be  confidered  as  the 
primitive  circle,  and  its  radius  the  radius  of  projedion. 

Proposition  IV.  Theorem  IV. 

A lefs  circle  not  parallel  to  the  plane  of  projedion  is  projeded 
into  a conic  ledion,  whofe  tranfverfe  axis  is  in  the  line  of 
meafures  ; and  the  diftance  of  its  neartft  vertex  from  the 
centre  of  the  plane  of  projedion  is  equal  to  the  tangent  of 
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its  neared  diftance  from  the  pole  of  projedion  ; and  the 
diftance  of  the  other  vertex  is  equal  to  the  tangent  of  the 
greateft  diftance. 


Any  lefs  circle  is  the  bafe  of  a cone  whofe  vertex  is  at  A 
(fig.  43.)  ; and  this  cone  being  produced,  its  interfedion  with 
the  plane  of  projedion  will  be  a conic  fedion.  Thus  the  cone 
DAF,  having  the  circle  DF  for  its  bafe,  being  produced,  v/ill  be 
cut  by  the  plane  of  projedion  in  an  ellipfe  whofe  tranfverfe 
diameter  is  d f ; and  C d is  the  tangent  of  the  angle  C AD,  and 
C f the  tangent  of  CAlj.  In  like  manner,  the  cone  AFE, 
having  the  fid  AE  parallel  to  the  line  of  meafures  df,  being 
cut  by  the  plane  of  projedion,  the  ledion  will  be  a parabola, 
of  which  f is  the  neareft  vertex,  and  the  point  into  which  F.  is 
projected  is  at  an  infinite  diftance.  Allb  the  cone  AFG,  whole 
bafe  is  the  circle  FG,  being  cut  by  the  plane  of  projedion,  the 
fedion  will  be  a hyperbola ; of  which  / is  the  neareft- vertex  j 
and  GA  being  produced  gives  d the  other  vertex. 

Corollaries. 

/ 


T.  A lefs  circle  will  be  projeded  into  an  ellipfe,  a parabola, 
or  hyperbola,  according  as  the  diftance  of  its  molt  remote  point 
is  lefs,  equal  to,  or  greater  than,  90  degrees. 

2.  If  H be  the  centre,  and  K,  k , l the  focus  of  the  ellipfe, 

A (l A f 

hyperbola,  or  parabola  ; then  HK  = —for  the  ellipfe; 


H £ — for  the  hyperbola  ; and  f n being  drawn  per- 


pendicular to  AE  fl  — — Ei — L.  for  the  parabola. 


Proposition  V.  Theorem  V. 


Let  the  plane  TW  (fig.  44.)  be  perpendicular  to  the  plane  of 
projedion  TV,  and  BCD  a great  circle  of  the  fphere  in  the 
plane  TW.  Let  the  great  circle  BED  be  projeded  into  the 
ftraight  line  belt,  Draw  CQS  perpendicular  fob  It,  and 
C m parallel  to  it  and  equal  to  CA,  and  make  QS  equal  to 
Q m ; then  any  angle  QS  / is  the  meafure  of  the  arch  Q / of 
the  projeded  circle. 

Join  AQ:  then  becaufe  Cm  is  equal  to  CA,  the  angle 
QC  m equal  to  QCA,  each  being  a right  angle,  and  the  fide  QC 
common  to  both  triangles  5 therefore  dm,  or  its  equal  Q.%  is 
equal  QA.  Again,  fince  the  plane  ACQ  is  perpendicular  to 
the  plane  TV,  and  b Q to  the  interfedion  CQ  ; therefore  b Q 
is  perpendicular  both  to  AQ  and  QS  : hence,  fince  AQ  and 
QS  are  equal,  all  the  angles  at  S cut  the  line  b Q in  the  fame 
points  as  the  equal  angles  at  A.  But  by  the  angles  at  A the 
circle  BED  is  projeded  into  the  line  b Q.  Therefore  the 
angles  at  S are  the  meafures  of  the  parts  of  the  projeded  circle 
b Q;  and  S is  the  dividing  centre  thereof. 

Corollaries. 


1.  Any  great  circle  bGLt  is  projeded  into  a line  of  tangents 
to  the  radius  SQ. 

2.  If  the  circle  b C pafs  through  the  centre  of  projedion, 
then  the  projeding  point  A is  the  dividing  centre  thereof,  and 
Cb  is  the  tangent  of  its  correfpondent  arch  C B to  CA  the 
radius  of  projedion. 

Proposition  VI.  Theorem  VI. 

Let  the  parallel  circle  GLH  (fig.  44.)  be  as  far  from  the  pole 
of  projection  C as  the  circle  FNI  is  from  its  pole  ; and  let  the 
diftance  of  the  poles  C,  P be  bifeded  by  the  radius  AO  ; and 
draw  £AD  perpendicular  to  AO;  then  any  ftraight  line 
bQt  drawn  through  b will  cut  off  the  arches  hi,  F n equal 
to  each  other  in  the  reprefentations  of  thefe  equal  circles  in 
the  plane  of  projedion. 
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Let  the  projections  of  l lie  lefs  circles  be  deferibed.  Then, 
becaul'e  BU  is  perpendicular  to  AO,  the  arches  BO,  DO  are 
equal;  but  fiuce  the  lets  circles  are  equally  diftant  each  from 
its  re  I pe  Clive  pole,  therefore  the  arches  FO,  OH  are  equal  ; 
and  hence  the  arc'h  BF  is  equal  to  the  arch  DH.  ' For  the  fame 
reaton  the  arches  BN,  DL  are  equal;  and  the  angle  FBN  is 
equal  to  the  angle  LDH  ; therefore,  on  the  fphere,  the  arches 
.FN,  HL  are  equal.  And  lince  the  great  circle  BNLD  is  pro- 
jected into  the  liraight  line  bQ.?il,  tkc.  therefore  n is  the  pro- 
jection of  N,  arid  / that  of  L;  hence  fn,  h /,  the  projections  of 
FN,  KL  rcfpcCtively,  are  equal. 

Proposition  VII.  Theorem  VII. 

If  F h l g (fig.  45)  be  the  projections  of  two  equal  circles, 
whereof  one  is  as  far  from  its  pol e P as  the  other  from  its 
pole  C,  tvhich  is  the  centre  of  projection  ; and  if  the  dittance 
of  the  projected  poles  C,  p be  divided  in  0,  fo  that  the  degrees 
in  C 0,  op  be  equal,  and  the  perpendicular  0 S be  ereCted  to 
the  line  of  meafures  g b.  Then  the  line/)  72,  C / drawn  from 
the  poles  C ,/>,  through  any  point  Q in  the  line  0 S,  will  cut 
off  the  arches  F »,  b l equal  to  each  other,  and  to  the  angle 
QC  p. 

The  great  circle  A 0 perpendicular  to  the  plane  of  the  pri- 
mitive is  projected  into  the  ftraight  line  0 S perpendicular  to  gb, 
by  Prop.  i.  Cor.  3.  Let  Q.  be  the  projection  of  q ; and  fmee 
p Q,  CQ.  are  liraight  lines,  they  are  therefore  the  reprefenta- 
tions  of  the  arches  P q,  C q of  great  circles.  Now  lince  P q C 
is  an  ilofceles  fpherical  triangle,  the  angles  PCQ,  CPQ.  are 
therefore  equal;  and  hence  the  arches  Py,  Cq  produced  will 
cut  off  equal  arches  from  the  given  circles  FI,  GH,  whofe  re- 
prelentations  F n,  bl  are  therefore  equal  ; and  lince  the  angle 
QC p is  the  meafure  of  the  arch  bl,  it  is  alfo  the  meafure  of  its 
equal  F«. 

Corollary. 

Hence,  if  from  the  projected  pole  of  any  circle  a perpendicu- 
lar be  ereCted  to  the  line  of  meafures,  it  will  cut  off  a quadrant 
from  the  reprefentation  of  that  circle. 

Proposition  VIII.  Theorem  VIII. 

Let  F;/£  (fig.  47.)  be  the  projection  of  any  circle  Fr,  andp  the 
projection  of  its  pole  P.  If  be  the  cotangent  of  CAP, 
and  g B perpendicular  to  the  line  of  meafures  g C,  let  CAP 
be  bifeCted  by  AO,  and  the  line  0 B drawn  to  any  point  B, 
and  alfo  p B cutting  F n k in  d ; then  the  angle  goB  is  the 
meafures  of  the  arch  F d. 

The  arch  PG  is  a quadrant,  and  the  angle  g 0 A = g P A -f 
# A P — g KC  + oAP  — jo-AC  4-  CAo  = » Aa;  therefore 
g A = g 0 ; confequently  0 is  the  dividing  centre  of  g B,  the  re- 
prefentation of  GA;  and  hence,  by  Prop.  v.  the  angle  goB  is 
the  meafure  of  g B.  But  lince  pg  reprefents  a quadrant,  there- 
fore p is  the  pole  of  g B ; and  hence  the  great  circle  p d B 
palfing  through  the  pole  of  the  circles  gB  and  F n will  cut  off 
equal  arches  in  both,  that  is,  I' d —gB  = angle  go  B. 

Corollary. 

The  angle  go  B is  the  meafure  of  the  angle  gp  B.  For  the 
triangle  gp  B reprefents  a triangle  on  the  fphere,  wherein  the 
arch  which //B  reprefents  is  equal  to  the  angle  which  the  angle 
p reprefents;  becaule^/i  is  a quadrant;  therefore  g 0 B is  the 
raeaiure  of  both. 

Proposition  IX.  Problem  I. 

To  draw  a great  circle  through  a given  point,  and  whofe  di- 
llance  from  the  pole  of  projection  is  equal  to  a given  quantity. 
Let  ADB  (fig.  46.)  be  the  projection,  C its  pole  or  centre, 
and  P the  point  through  which  a great  circle  is  to  be  drawn  : 
through  the  points  P,  C draw  the  liraight  line  PCA,  and  draw 
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CE  perpendicular  to  it:  make  the  angle  CAE  equal  to  the 
given  dittance  of  the  circle  from  the  pole  of  projection  C ; and 
from  the  centre  C,  with  the  radius  CE,  deferibe  the  cjrcle  El'G: 
through  P draw  the  liraight  line  PIK,  touching  the  circle  EFG 
in  I,  and  it  will  be  the  projection  of  the  great  circle  required. 

Proposition  X.  Problem  II. 

To  draw  a great  circle  perpendicular  to  a great  circle  which 
paffes  through  the  pole  of  projection,  and  at  a given  diftance 
from  that  pole. 

Let  ADB  (fig.  0.6.)  be  the  primitive,  and  Ct  the  given 
circle  : draw  CL  perpendicular  to  Cl,  and  make  the  angle 
CLI  equal  to  the  given  diftance : then  the  liraight  line  KP, 
drawn  through  I parallel  to  CL,  will  be  the  required  proje&ion. 

Proposition  XL  Problem  III. 

At  a given  point  in  a projected  great  circle,  to  draw  another 
great  circle  to  make  a given  angle  with  the  former  ; and,  con- 
verfely,  to  meafure  the  angle  contained  between  two  great 
circles. 

Let  P (fig.  47  ) be  the  given  point  in  the  given  great  circle 
P B and  C the  centre  of  the  primitive  : through  the  points  P,  C, 
draw  the  ftraight  line  PCG ; and  draw  the  radius  of  the  pri- 
mitive CA  perpendicular  thereto;  join  PA;  to  which  draw 
AG  perpendicular : through  G draw  BGD  at  right  angles  to 
GP,  meeting  PB  in  B ; bifeCt  the  angle  CAP  by  the  ftraight 
line  AO  ; join  BO,  and  make  the  angle  BOD  equal  to  that 
given;  then  DP  being  joined,  the  angle  BPD  will  be  that  re- 
quired. 

If  the  meafure  of  the  angle  BPD  be  required,  from  the  points 
B,  D draw  the  lines  BO,  DO,  and  the  angle  BOD  is  the 
meafure  of  BPD. 

Proposition  XU.  Problem  IV. 

To  deferibe  the  projection  of  a lefs  circle  parallel  to  the  plane  of 
projeClion,  and  at  a given  diftance  from  its  pole. 

Let  ADB  (fig.  46.)  be  the  primitive,  and  C its  centre  : fet 
the  diftance  of  the  circle  from  its  pole,  from  B to  H,  and  from 
H to  D 3 and  draw  the  ftraight  line  AED,  interfeCling  CE  per- 
pendicular to  BC,  in  the  point  E : with  the  radius  CE  deferibe 
the  circle  EFG,  and  it  is  the  projection  required. 

Proposition  XIII.  Problem  V. 

To  draw  a lefs  circle  perpendicular  to  the  plane  of  projection. 

Let  C (pi.  27.  fig.  48.)  be  the  centre  of  projection,  and  TI  3 
great  circle  parallel  to  the  propofed  lefs  circle  : at  C make  the 
angles  ICN,  TCO  each  equal  to  the  diftance  of  the  lets  circle 
from  its  parallel  great  circle  TI  : let  CL  be  the  radius  of  pro- 
jection, and  from  the  extremity  L draw  LM  perpendicular 
thereto  ; make  CV  equal  to  LM  : or  CF  equal  to  CM  : then 
with  the  vertex  V and  afymptotes  CN,  CO  delcribe  the  hyper- 
bola WVK ; or,  with  the  focus  F and  CV  deferibe  the  hyper- 
bola, and  it  will  be  the  perpendicular  circle  delcribed. 

Proposition  XIV.  Problem  VI. 

To  deferibe  the  projection  of  a lefs  circle  inclined  to  the  plane 
of  projection. 

Draw  the  line  of  meafures  d p (fig.  49.)  and  at  C,  the  centre 
of  projection,  draw  CA  perpendicular  to  <//^,  and  equal  to  the 
radius  of  projection  : with  the  centre  A,  and  radius  AC,  do- 
feribo  the  circle  DCFG  ; and  draw  RAE  parallel  to  dp  : then 
take  the  greateft  and  leaft  dittaaices  of  the  circle  from  the  pole 
of  projection,  and  fet  them  from  C to  D and  F refpeCtively,  for 
the  circle  DF  ; and  from  A,  the  projecting  point,  draw  the 
ftraight  lines  AF  f,  and  AD  d ; then  df  will  be  the  tranfverfe 
axis  of  the  cllipfe  : but  if  D fall  beyond  the  line  RE*  as  at  G., 
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then  from  G draw  the  line  GAD/f,  and  df  is  the  tranfverfe 
axis  of  a hyperbola  : and  if  the  point  D fall  in  the  line  RE, 
as  at  E,  then  the  line  AE  will  not  meet  the  line  of  meafures, 
and  the  circle  will  be  proje&ed  into  a parabola  whofe  vertex  is 
f : bifeCt  df  in  H,  the  centre,  and  for  the  elliple  take  half  the 
difference  of  the  lines  A d,  A f which  laid  from  H will  give  K 
the  focus  : for  the  hyperbola,  half  the  fum  of  A d,  A f being 
laid  from  H,  will  give  k its  focus  : then  with  the  tranfverfe  axis 
d f,  and  focus  K,  or  k,  defcribe  the  ellipfe  d M f or  hyperbola 
f m,  which  will  be  the  projection  of  the  inclined  circle  : for  the 
parabola,  make  EG  equal  to  F f,  and  draw  f n perpendicular  to 
A Cl,  and  make  fk  equal  to  one  half  of  v Q : then  with  the  ver- 
tex f and  focus  k,  defcribe,  the  parabola  f m,  for  the  projection 
or  the  given  circle  FE. 

Proposition  XV.  Problem  VII. 

To  find  the  pole  of  a given  projected  circle. 

Let  DMF  (fig.  50.)  be  the  given  projedled  circle,  whofe  line 
of  meafures  is  ILF,  and  C the  centre  of  projection  ; from  C 
draw  the  radius  of  projection  CA,  perpendicular  to  the  line  of 
meafures,  and  A will  be  the  projedting  point:  join  AD,  AF, 
and  hifedl  the  angle  DAF  by  the  (Iraight  line  AF  ; hence  P is 
the  pole.  If  the  given  projection  be  a hyperbola,  the  angle 
/ A G (fig.  49),  bifeCted,  will  give  its  pole  in  the  line  of  mea- 
fures; and  in  a parabola,  the  angle f AE  bifeCted  will  give  its 
pole. 

Proposition  XVI.  Pxoblem  VIII. 

To  meafure  any  portion  of  a projedled  great  circle,  or  to  lay  off 
any  number  of  degrees  thereon. 

Let  EP  (fig.  _$i.)  be  the  great  circle,  and  IP  a portion  thereof 
to  be  meafured  : draw  ICD  perpendicular  to  IP;  let  C be  the 
centre,  and  CD  the  radius  of  projedlion,  with  which  defcribe  the 
circle  EBD  ; make  IA  equal  to  ID;  then  A is  the  dividing 
centre  of  EP : hence  AP  being  joined,  the  angle  IAP  is  the 
meafure  of  the  arch  IP. 

Or,  if  IAP  be  made  equal  to  any  given  anglej  then  IP  is  the 
correfpondent  arch  of  the  projedlion. 

Proposition  XVII.  Problem  IX. 

To  meafure  any  arch  of  a projedled  lefs  circle,  or  to  lay  o(F  any 
number  of  degrees  on  a given  projedled  lefs  circle. 

Let  F n (fig.  52.)  be  the  given  lefs  circle,  and  P its  pole  : 
from  the  centre  of  projedlion  C draw  CA  perpendicular  to  the 
line  of  meafures  GH,  and  equal  to  the  radius  of  projedlion  ; 
join  AP,  and  bifeCt  the  angle  CAP  by  the  firaight  line  AO,  to 
which  draw  AI)  perpendicular  : delcribe  the  circle  G/H,  as 
far  diflant  from  the  pole  of  projedlion  C as  the  given  circle  is 
from  its  pole  P;  and  through  any  given  point  77,  in  the  pro- 
jected circle  F n,  draw  D n /,  then  H l is  the  meafure  of  the 
arch  F n. 

Or  let  the  meafure  be  laid  from  LI  to  l,  and  the  line  D / 
joined  will  cut  off  F n equal  thereto. 

Proposition  XVIII.  Problem  X. 

To  defcribe  the  gnomonic  projedlion  of  a fpberica!  triangle, 
when  three  fides  are  given  ; and  to  find  the  meafures  of 
cither  of  its  angles. 

Let  ADC  (fig.  53.)  be  a fphcricnl  t riangle  whofe  three 
fides  are  given  : draw  the  radius  CD  (fig.  54.)  perpendicular 
to,  the  diameter  of  the  primitive  EF  ; and  at  the  point  1)  make 
the  angles  CDA,  CDG,  ADI,  equal  refjieCtivcly  to  the  fides 
AC,  DC,  AD,  of  the  fpherical  triangle  ADC  (fig.  53.)*  the 
lines  DA,  DG  interiedling  the  diameter  KF,  produced  if  ne- 
reilary  in  the  points  A and  G : make  DI  equal  to  DG  ; then, 
from  the  edntre  C>  with  the  radius  CG,  defcribe  an  arch  j and 
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from  A,  with  the  diftance  AI,  defcribe  another  arch,  interfeCl- 
ing  the  former  in  B ; join  AD,  CB,  ami  ACB  will  be  the  pro- 
jection of  the  fpherical  triangle  (fig..  53.)  ; and  the  redliline?.l 
angle  ACB  is  the  meafure  of  the  ipherical  angle  ACD  (fig-. 53*) 

Proposition  XiX.  Problem  XI. 

The  three  angles  of  a fpherical  triangle  being  given,  to  projedl 
it,  and  to  fin'd  the  meafures  of  the  fides. 

Let  ABC  (fig.  55.)  he  the  fpherical  triangle  of  which  the 
angles  are  given  : con  trudl  another  fpherical  tiiangle  EFG, 
whole  fides  are  the  fupplements  of  the  given  angles  of  the  tri- 
angle ABC  ; and  with  the  tides  of  this  iupplemental  triangle  de- 
fcribe the  gnotnonic  projection,  &c.  as  before. 

It  may  he  oblerved,  that  the  iupplemental  triangle  EFG  has 
alfo  a iupplemental  part  EF  g ; and  when  the  fides  GE,  GF, 
which  are  fuhftituted  in  place  of  the  angles  A,  B,  are  obtute, 
their  fupp'ements  g E,  g F are  to  be  ufed  in  the  gnomonic 
projection  of  the  triangle. 

Proposition  XX.  Problem  X!T. 

Gi  ven  two  fides,  and  the  included  angle  of  a fpherical  triangle,  to 
delcribe  the  gnomonic  projection  of  .that  triangle,  and  to  find 
the  meafures  of  the  other  parts. 

Let  the  fides  AC,  CD,  and  the  angle  ACB  (fig.  53.),  be 
given  : make  the  angles  CDA,  CDG  (rig.  30.)  equal  refpec- 
tively  to  the  fides  AC,  CD  (fig.  53.)  ; alio  make  the  angle 
ACD  (fig.  36.)  equal  to  the  Ipherical  angle  ACB  (fig.  53.), 
and  CD  equal  to  CG,  and  ABC  will  be  the  projection  ot  the 
fpherical  triangle.  > 

To  find  the  meafure  of  the  fide  AB  : from  C draw  CL  per- 
pendicular to  AB,  and  CM  parallel  thereto,  meeting  the  cir- 
cumference of  the  primitive  in  M ; make  LN  equal  to  LM  ; 
join  AN,  DN,  and  the  angle  ANB  will  be  the  meafure  of  the 
fide  AB. 

To  find  the  meafure  of  either  of  the  fpherical  angles,  as  BAC  : 
from  D draw  DIC.  perpendicular  to  AD,  and  make  KH  equal 
to  KD  : from  K draw  KL  perpendicular  to  CK,  and  let  AB 
produced  meet  KI  in  I,  and  join  HI  : then  the  rectilineal  angle 
KHI  is  the  meafure  of  the  Ipherical  angle  BAC.  By  proceed- 
ing in  a fimilar  manner,  the  meafure  ot  the  other  angle  will  be 
found. 

Proposition  XXI.  Problem  XIII. 

Two  angles  and  the  intermediate  fide  given,  to  defcribe  the 
gnomonic  projection  of  the  triangle ; and  to  find  the  mea- 
lures  of  the  remaining  parts. 

Let  the  angles  CAB,  ACB,  and  the  fide  AC  of  the  fpherical 
triangle  ABC  (fig.  53.),  be  given  : make  the  angle  CDA  (fig. 
36.)  equal  to  the  meafure  of  the  given  fide  AC  (fig.  33.)  ; ami 
the  angle  . ACB  (fig.  5 6.)  equal  to  the  angle  ACD  (fig.  33.)  ; 
produce  AC  to  H,draw  D K perpendicular  to  AD, and  make  KH 
equal  to  KD  ; draw  KL  perpendicular  to  CK,  and  make  the 
angle  KHI  equal  to  the  fpherical  angle  CftB  : from  I,  the 
interfeftion  of  KI,  HI,  to  A draw  I A,  and  let  it  interfed  CB 
in  B,  and  ACD  will  be  the  gnomonic  projedlion  of  the  fpherical 
triangle  ACB  (fig.  33).  The  unknown  parts  of  this  triangle 
may  be  meatured  by  lafl  problem. 

Proposition  XXII.  Problem  XIV. 

Two  fides  of  a fpherical  triangle,  and  an  angle  oppofite  to  one 
of  them  given,  to  defcribe  the  projedlion  of  the  triangle  ; 
and  to  find  the  meafure  ot  the  remaining  parts. 

Let  the  fides  AC,  CB,  and  the  angle  BAC  of  the  fpherical 
triangle  ABC  (fig.  ^3.)  be  given:  make  the  angles  CDA, 
CDG  (fig.  36.)  equal  relpeCtively  to  the  meafures  of  the  given 
fides  AC,  BC  : draw  l)K  perpendicular  to  AD,  make  KH 
equal  to  DK,  and  the  angle  KHI  equal  to  the  given  fpherical 
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angle  BAC  : draw  the  perpendicular  KI,  meeting  HI  in  I ; 
join  A I ; and  from  the  centre  C,  with  the  diltance  CG,  defcribe 
the  arch  GB,  meeting  AI  in  B,  join  CB,  and  ABC  will  be 
the  rectilineal  projection  of  the  fpherical  triangle  ABC  (fig.  53.) 
and  the  mealures  of  the  unknown  parts  of  the  triangle  may  be 
fbund  as  before. 

Proposition  XXIII.  Problem  XV. 

Given  two  angles,  and  a fide  oppofite  to  one  of  them,  to  de- 
fcribe the  gnomonic  projection  of  the  triangle,  and  to  find 

the  mealures  of  the  other  parts. 

Let  the  angles  A,  B,  and  the  fide  BC  of  the  triangle  ABC 
.{fig.  55.),  be  given:  let  the  (upplemental  triangle  EFE  be 
formed,  in  which  the  angles  E,  F,  G,  are  the  fupplements  of 
the  fides  BC,  CA,  AB  refpeCtively,  and  the  tides  EF,  FG, 
GE,  the  fupplements  of  the  angles  C,  A,  B.  Now,  at  the 
centre  C (fig.  56.)  make  the  angles  CDA,  CDK  equal  to  the 
meafures  of  the  fides  GE,  GF  refpeCtively,  being  the  fupplements 
of  the  angles  B and  A ; and  let  the  lines  DA,  DK  interfeCt 
the  diameter  of  the  primitive  EF,  in  the  points  A and  K : 
draw  DG  perpendicular  to  AD,  make  GH  equal  to  DG,  and 
at  the  point  H make  the  angle  GHI  equal  to  the  angle  E, 
or  to  its  fupplement ; and  let  El,  perpendicular  to  CH,  meet 
HI  in  I,  and  join  AI : then  from  the  centre  C,  with  the  di- 
ftance  CG,  defcribe  an  arch  interfering  AI  in  B ; join  CB,  and 
ABC  will  be  the  gnomonic  projection  of  the  given  -triangle 
ABC  (fig.  55.)  : the  fupplement  of  the  angle  ACB  (fig.  56.) 
is  the  meafure  of  the  fide  AB,  (fig.  55 •)  ; the  meafures  of  the 
other  parts  are  found  as  before. 

It  has  already  been  obferved,  that  this  method  of  projection 
has,  for  the  molt  part,  been  applied  to  dialling  only.  How- 
ever, from  the  preceding  .propofitions,  it  appears  that  all  the 
common  problems  of  the  fphere  may  be  more  eafily  refolved 
by  this  than  by  either  of  the  preceding  methods  of  projection  ; 
and  the  facility  with  which  thefe  problems  are  refolved  by  this 
method  has  given  it  the  preference  in  dialling.  It  may  not 
perhaps  be  amifs,  in  this  place,  to  give  a brief  illuftration  of  it 
in  this  particular  branch  of  fcience. 

In  a horizontal  dial,  the  centre  of  projection  Z (fig.  57.) 
reprefents  the  zenith  of  the  the  place  for  which  the  dial  is  to  be 
conftruCted  ; ZA  the  perpendicular  height  of  the  ffyle  : the 
ange  ZPA>  equal  to  the  given  latitude,  determines  the  di- 
stance ZP  of  the  zenith  from  the  pole  ; and  AP  the  edge  of  the 
ftyle,  which  by  its  fliadow  gives  the  hour  : the  angle  ZAP,  equal 
alfo  to  the  latitude,  gives  the  difiance  of  the  equator  EQ.  from 
the  zenith  : let  Ed  be  equal  to  EA,  and  a will  be  the  dividing 
point  of  the  equator.  Hence  if  the  angles  Eel,  E a II,  &c. 


E n.  XI,  E a X,  &rc.  be  made  equal  to  if,  30°,  Sec.  the  equator* 
will  be  divided  into  hours  ; and  lines  drawn  from  P to  thefe 
points  of  divifion  will  be  hour  lines. 

If  the  dial  be  either  vertical,  or  inclined  to  the  horizon,  then 
the  point  Z will  be  the  zenith  of  that  place  whofe  horizon  is 
parallel  to  the  plane  of  the  dial  : ZE  will  be  the  latitude  of  that 
place ; and  the  hours  on  the  former  dial  will  now  be  changed 
into  others,  by  a quantity  equal  to  the  difference  of  longitude 
between  the  given  place  and  that  for  which  the  dial  is  to  be 
confiruCted.  . Thus  if  it  be  noon  when  the  fliadow  of  the  llyL 
falls  on  the  line  PX,  then  the  difference  of  meridians  is  the  an  Me 
E a X,  or  30°.  Hence,  when  a dial  is  to  be  conftruCted  upon 
a given  plane,  either  perpendicular  or  inclined  to  the  horizon, 
the  declination  and  inclination  of  that  plane  muft  be  previoufijf 
found. 

In  an  ereCt  direCt  fouth  dial,  its  zenith  Z is  the  fouth  point 
of  the  horizon,  ZP  is  the  diltance  of  this  point  from  the  pole, 
and  ZE  its  diltance  from  the  equator.  If  the  dial  be  directed  to 
the  north,  Z reprefents  the  north  point  of  the  horizon  ; PZ  the 
diltance  of  Z from  the  pole  under  the  horizon  ; and  ZE  the 
elevation  of  the  equator  above  the  horizon. 

If  the  dial  be  an  ereCt  eaft  or  weft  dial,  the  zenith  Z is  the  eaft 
or  weft  points  of  the  horizon  accordingly,  and  the  pole  P is  at 
an  infinite  diftance,  for  the  angle  ZAP  is  a right  angle;  and 
therefore  the  line  AP  will  not  meet  the  meridian  ¥Z.  The 
line  Z A produced  is  the  equator,  and  is  divided  into  hours  by 
lines  perpendicular  to  it. 

If  the  plane  of  the  dial  be  parallel  to  the  equator,  its  zenith  Z 
coincides  with  one  of  the  poles  of  the  equator  P ; and  hence  the 
hour  lines  of  this  dial  are  formed  by  drawing  lines  from  the 
point  Z,  containing  angles  equal  to  15°. 

In  the  preceding  methods  of  projeClion  of  the  fphere,  equal 
portions  of  a great  circle  on  the  fphere  are  reprefented  by  un- 
equal portions  in  the  plane  of  projection,  and  this  inequality 
increales  with  the  dillance  from  the  centre  of  projection.  Hence, 
in  projections  of  the  earth,  thofe  places  towards  the  circumfer- 
ence of  the  projection  are  very  much  diftorted.  In  order  to 
avoid  this  inconveniency,  M.  de  la  Hire  propofed,  that  the  eye 
fhould  be  placed  in  the  axis  produced  at  the  diftance  of  the  fine 
of  45°  beyond  the  pole  : In  this  cafe  arches  of  the  fphere  and 
and  their  projections  are  very  nearly  proportional  to  each  other. 
Hence,  in  the  map  of  the  earth,  agreeably  to  this  conltruCtion,  the 
axis,  inftead  of  being  divided  into  a line  of  lemitangents>  is 
divided  equally,  in  like  manner  as  the  circumference.  The  maps 
of  the  world,  are  frequently  conftruCted  agreeably  to  this  method 
of  projection. 
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PROJECTION,  in  perfpeCtive,  denotes  the  appearance, 
or  reprefention  of  an  objeCt  on  the  perfpeCtive  plane.  The  pro- 
jection, c.  gr.  of  a point,  as  B (fig.  j.  plate  38.  vol.  7)  is  a 
point  b,  through  which  the  optic  ray  BE  pafles  from  the  objec- 
tive point  through  the  plane  to  the  eye;  or  it  is  the  point 
wherein  the  plane  cuts  the  optic  ray.  And  hence  is  eafily  con- 
ceived what  is  meant  by  the  projection  of  a line,  a plane,  or  a 
fofid. 

Projection  in  Alchemy  the  cafting  of  a certain  imaginary 
powder,  called  powder  of  projection,  into- a crucible,  or  other 
veffel.  full  of  fome  prepared  metal,  or  other  matter;  which  is 
to  be  hereby  prefently  tranfmuted  into  gold. 

Powder  of  Projection,  or  of  the  philofopher’s  ftone,  is  a 
powder  luppofed  to  have  the  virtue  of  changing  any  quantity  of 
an  imperfeCt  metal,  as  copper  or  lead,  into  a more  perfeCt  one,  as 
filveror  gold,  by  the  admixture  of  a little  quantity  thereof.  The 
Vol.  VIII. 
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mark  to  which  alchemifls  direCt  all  their  endeavours,  is  to  find 
the  powder  of  projection  ; which  every  one  of  them  as  been 
within  an  ace  of  a hundred  times.  See  Ph  i losophek’s  Stone. 

FROJECTURE,  in  architecture,  the  outjetting  and  pro- 
minency, or  embofling,  which  the  mouldings  and  other  members 
have  beyond  the  naked  wall,  column,  Sec. 

PROLAPSUS,  in  forgery,  a prolapfion  or  falling  out  of  any 
part  of  the  body  from  Its  natural  fituation:  thus  we  fay,  pro- 
lapfus  inttflini,  “ a prolapfion  of  the  inteftine,"  &c.  See 
Surgery. 

PROLATE,  in  geometry,  an  epithet  applied  to  a fpheroid 
produced  by  the  revolution  of  a femi-elLipfis  about  its  larger  dia- 
meter. See  Spheroid. 

PROLI  GOMENA,  in  philology,  certain  preparatory  obfer 
vations  or  difeourfes  prefixed  to  a book,  See.  containing  forne- 
thing  neceflary  lor  the  leader  to  be  apprifed  of,  to  enable  him.  the 
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better  to  underftand  the  book,  or  to  enter  deeper  into  the 
Icience,  &c. 

PROLEPS1S,  a figure  in  rhetoric,  by  which  we  anticipate 
or  prevent  what  might  be  objefted  by  the  adverfary.  See 
Oratory. 

PROLEPTIC,  an  epithet  applied  to  a periodical  difeafe 
which  anticipates,  or  whole  paroxyfm  returns  foonerand  fooner 
every  time;  as  is  frequently  the  cafe  in  agues. 

PROLIFER  FLOS;  (proles,  “ an  offspring;"  and  fero, 
« t0  bear")  ; a prolific  flower,  or  a flower  which  from  its  own 
fubftanee  produces  another  ; a Angular  degree  of  luxuriance,  to 
which  full  flowers  are  chiefly  incident.  See  Botany. 

PROLIFIC,  fomething  that  has  the  qualities  neceffary  for 
generating.  The  prolific  powers  of  fome  individuals  among 
mankind  are  very  extraordinary. — Inftances  have  been  found 
where  children,  to  the  number  of  fix,  feven,  eight,  nine,  and 
fometimes  fixteen,  have  been  brought  forth  after  one  pregnancy. 
The  wife  of  Emmanuel  Gago,  a labourer  near  Valladolid,  was 
delivered,  the  14th  of  June  I ',79,  of  five  girls,  the  two  firft 
of  whom  where  baptized  : the  other  three  were  born  in  an  hour 
after  ; two  of  them  were  baptized  ; but  the  laft,  when  it  came 
into  the  world,  had  every  appearance  of  death.  The  celtbrated 
Tarfin  was  brought  to  bed  in  the  feventh  month  of  her  preg- 
nancy, at  Argenteuil  near  Paris,  17th  July  1779,  of  three  boys, 
each  14  inches  and  a half  long,  and  of  a girl  13  inches:  they 
were  all  four  baptized,  but  did  not  live  C4  hours. 

The  public  papers  for  the  month  of  June  1779  made  mention 
of  one  Maria  Ruiz,  of  the  diftrifl  of  Lucena  in  Andalulia, 
who  was  iucceflively  delivered  of  16  boys,  without  any  girls  ; 
and  feven  of  them  were  ftill  alive  on  the  ■ 7th  of  Auguil  there- 
after.  The  following,  though  a recent  fail,  is  almoll  incredi- 
ble : In  the  year  1757,  a Mufcovite  pealant,  named  James 
Kxrloff,  and  his  wife,  were  prefented  to  the  Emprels  of  Ruflia. 
This  pealant  had  been  twice  married,  and  was  then  70  years  of 
age,  11  is  firft  wife  was  brought  to  bed  21  times;  namely,  four 
times  of  four  children  each  time  ; feven  times  of  three,  and  ten 
times  of  two  ; making  in  all  57  children,  who  were  then  alive. 
His  fecond  wife  who  accompanied  him,  had  already  been  de- 
livered feven  times,  once  of  three  children,  and  fix  times  of 
twins,  which  made  15  children  for  her  (hare.  Thus  the  Mufco- 
vite patriarch  had  already  had  72  children  by  two  marriages. 
“VVe  are  allured  that  the  fultan  Muftapha  III.  had  iffue  by  his 
concubines  580  male  children.  What  number  of  female  children 
be  had,  and  whether  there  were  twins  of  both  fexes,  we  are  not 
informed.  Thefe  fails  fuppofe  great  fecundity  ; and  whatever 
credit  is  given  to  them,  we  muft  confider  as  entirely  fabulous  what 
is  reported  concerning  a countefs  of  Holland  who  was  delivered 
of  365  children,  of  a very  fmall  fize. 

PROLIXITY,  in  difeourfe,  the  fault  of  entering  into  too 
minute  a detail,  or  being  too  long,  precife,  'and  circumflantial, 
even  to  a degree  of  tedioufnefs. 

PROLOCUTOR  of  the  convocation,  the  fpeaker  or  chair- 
man of  that  affembly.  See  Convocation. 

PROLOGUE,  in  dramatic  poetry,  a difeourfe  addreffed  to 
the  audience  before  the  drama  or'  play  begins.  The  original 
intention  was  to  advertife  the  audience  of  the  fubje£l  of  the 
piece,  and  to  prepare  them  to  enter  more  eafily  into  the  a£tion, 
and  fometimes  to  make  an  apology  for  the  poet. 

PROMETHEUS,  the  fon  of  Japetus,  fuppofed  to  have  been 
the  firft  difeoverer  of  the  art  of  ftriking  fire  by  flint  and  flee!  ; 
which  gave  rife  to  the  fable  of  his  dealing  fire  from  heaven  : 
A renowned  warrior  ; but  whofe  hirtory  is  involved  in  fable. 
He  flourifhed  about  1687  B.  C.  The  poetical  account  is,  that 
he  formed  a man  of  clay  of  fuch  exquifitc  workmanftiip,  that 
Pallas,  charmed  with  his  ingenuity,  offered  him  whatever  in 
heaven  could  contribute  to  finifh  his  defign  ; and  for  this  pur- 
pofe  took  him  up  with  her  to  the  celeftial  manfions,  where  he 


ftole  fome  fire  from  the  chariot  of  the  fun,  which  he  ufed  to 
animate  his  image.  At  this  theft  Jupiter  was  fo  enraged,  that 
he  ordered  Vulcaji  to  chain  him  down  on  Mount  Caucafus,  and 
lent  an  eagle  or  vulture  to  prey  on  his  liver  ; which  every  night 
was  renesved,  in  proportion  to  the  quantity  eaten  up  in  the  day- 
time, until  at  lall  he  was  delivered  by  Hercules,  who  killed  the 
vulture. 

Prometheus,  in  ancient  allronomy,  was  the  name  of  a 
conftellation  of  the  northern  hemifphere,  now  called  Hercules, 
Eugovajn.  See  Astronomy. 

PROMISE,  in  ordinary  cafes,  is  a declaration  of  fome 
intention  to  be  put  in  execution ; but  in  morals  is  a folemn 
alfeveration  by  which  one  pledges  his  veracity  that  he  (hall  per- 
form, or  caufe  to  be  performed,  the  thing  which  he  mentions. 

As  fuch  a declaration  excites  expeftations  in  the  minds  of 
thofe  to  whom  it  is  made  ; and  as  to  fruftrate  thefe  expectations 
might  roufe  indignation,  and  be  followed  by  confequerices  inju- 
rious to  the  pet  fon,  the  character,  or  ihtereft,  of  him  who  made 
it — it  becomes  a matter  of  prudence  in  the  promifer  to  keep  his 
word.  And  further,  as  a certain  degree  of  confidence  is  found 
neceffary  to  the  very  exiftence  of  civil  fociety,  and  as  others  may 
have  aCled  on  the  faith  of  his  promife,  it  is  now  not  a matter  of 
prudence  only  to  keep  his  word  — it  is  a duty  which  he  owes  to 
all  who  have  (pent  their  time,  their  money,  or  their  labour,  in 
confequence  of  thofe  expeditions  which  he  has  warranted  them 
to  entertain. 

It,  then,  being  confonant  to  found  reafon,  neceffary  to  the 
exiftence  of  civil  fociety,  and  in  general  the  intereft  of  both  the 
promifer  and  promifee,  that  the  words  of  the  promife  fhould 
be  fulfilled,  it  has  become  a maxim  in  morals  that  a man  is 
obliged  to  perform  his  promife. 

In  many  inftances,  the  great  difficulty  concerning  a promife 
is,  how  to  explain  it ; for  although  the  grounds  of  its  obligation 
be  thofe  expectations  which  it  has  railed,  a queftion  will  occur, 
Is  the  promifer  bound  to  anlwer  fully  all  the  expectations  to 
which  the  different  conftruftions  of  his  words  may  have  given 
birth  ? Should  I,  for  inftance,  defire  a man  to  run  with  a letter 
to  fuch  a place,  and  engage  to  fatisfy  him  upon  his  return  ; 
and  if  on  his  return  I gave  him  double  of  the  ufual  hire  in  like 
cafes ; but  if  he  be  not  fatisfied  with  lef3  than  the  triple  of 
fuch  a fum,  am  I obliged  to  grant  his  demands  ? This  will 
lead  us  to  confider  the  rules  by  which  a promife  fhould  be 
interpreted. 

If  a promife  were  always  to  be  deemed  obligatory  in  the  fenfe 
in  which  the  promifee  receives  it,  a man  would  not  know  what 
he  had  promifed  ; the  promifee,  from  a difference  of  views,  al- 
fociations,  and  interefts,  might  conceive  a fenfe  of  which  the 
promifer  had  never  dreamed ; might  fuppofe  engagements 
which  were  never  intended,  which  could  not  be  forefeen,  and, 
although  forefeen,  could  not  be  performed.  For  thefe  reafons 
it  is  natural  to  think  that  the  fenfe  of  the  promifer  fhould  ra- 
ther diredl  the  interpretation.  He  knows  precifely  what  it  is 
he  has  undertaken,  and  is  unqueftionably  the  bell  judge  of  what 
meaning  he  affixed  to  his  words.  His  explanation  fhould  there- 
fore he  admitted,  if  information  alone  could  give  him  a title  to 
decide  in  the  affair. 

But  fomething  more  than  mere  information,  or  a knowledge 
of  the  caufe,  is  expelled  from  a judge,  as  integrity  is  equally 
clfcntial  to  his  character.  Doubts  may  arife  when  the  words 
will  admit  of  various  meanings,  whether  the  promifer  will  be 
fo  candid  as  impartially  to  own  the  precife  meaning  which  he 
had  atlually  annexed  to  his  exprdfions  : at  any  rate,  if  he 
wifhed  to  deceive,  he  might  purpofely  ufe  an  ambiguous  phrafe- 
ology,  and  perform  the  promife  in  a fenfe  ot  his  own  without 
fatisfying  the  reafonable  hopes  of  the  promifee. 

When  the  daughter  ofTarpeius  bargained  with  Tatius  to 
betray  the  citadel  for  what  he  and  his  Sabines  wore  on  their  left 
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hamls,  meaning  their  rings  and  their  golden  bracelets,  Tatius 
probably  performed  his  promife  in  the  way  which  he  intended, 
when  he  caufed  her  to  be  buried  under  their  fhields,  which  they 
carried  alfo  on  their  left  hands.  But  who  will  fay  that  here  was 
not  treachery  and  a dithonourable  abule  of  that  confidence 
which  had  been  repofed  in  him  ? 

It  mutt  therefore  be  obvious,  that  the  import  of  a promife, 
where  its  meaning  is  difputed,  is  not  to  be  determined  by  the 
fenfe  of  the  promifer  nor  by  the  expectations  of  the  promifee  ; 
and  if  it  was  faid  that  the  obligation  of  a promife  arofe  from 
thofe  expectations  which  had  been  raifed  by  it,  the  aflertion 
now  mutt  be  limited  to  thofe  expectations  which  were  inten- 
tionally raifed  by  the  promifer,  or  thofe  which  to  his  know- 
ledge the  promifee  was  induced  to  entertain  in  confequence  of 
that  declaration  which  had  been  made  to  him.  Should  there 
(till  be  a doubt  about  what  expectations  were  intentionally 
raifed,  and  what  fhould  have  been  reafonably  entertained,  re- 
oourl'e  muft  be  had  to  the  judgment  of  thofe  who  are  allowed  to 
be  perfons  of  candour,  and  who  are  acquainted  with  the  cha- 
racters of  the  men,  and  with  thofe  circumftances  in  which  the 
promife  was  made. 

The  following  are  fome  of  the  cafes  in  which  a promile  is 
not  binding.  As  the  obligation  to  perform  the  promife  arifes 
from  thofe  expectations  which  are  intentionally  raifed  by  the 
promifer;  it  is  plain  that  no  promife  can  be  binding  before 
acceptance,  before  the  promife  has  been  communicated  to  the 
promifee,  and  before  he  has  entertained  hopes  of  its  perform- 
ance. The  cafe  is  fimilar  where  a promife  is  releafed,  that  is, 
where  the  performance  is  difpenfed  with  by  the  promifee,  and 
where  he  entertains  no  expectations  on  account  of  any  thing 
that  the  promifer  has  faid  to  him.  Should  a third  perfon  en- 
tertain hopes  on  account  of  the  promife,  he  is  to  cherilh  thefe 
hopes  at  his  own  hazard,  having  no  encouragement  from  the 
promifer  to  do  fo  : yet  if  this  perfon  has  been  warranted  to  hope 
by  the  promifee,  the  promifee  has  renounced  his  privilege  of  re- 
leafing  the  promife,  and  along  with  the  promifer  becomes  bound 
for  its  performance. 

A promife  is  not  binding  where  the  performance  is  unlawful; 
and  the  performance  is  unlawful  where  it  is  contrary  to  former 
promifes,  of  to  any  moral  and  religious  precept,  which  from 
the  beginning  to  the  end  of  time  is  of  perpetual  and  unalter- 
able obligation.  Thus  no  man  is  bound  by  his  promife  to  give 
to  me  what  he  has  already  promifed  to  another  ; and  no  man 
is  bound  by  his  promife  to  blafpheme  God,  to  commit  mur- 
'der,  or  to  criminate  the  innocent.  Such  promifes  are  un- 
lawfully made,  and  cannot  be  otherwile  than  unlawfully  per- 
formed. 

Some  have  even  carried  their  fcruples  fo  far  as  to  doubt, 
whether  any  promife,  unlawfully  made,  can  be  lawfully  per- 
formed. Should  a man,  during  the  lifetime  of  his  wife,  hap- 
pen to  promife  marriage  to  another,  fuch  a man  (they  fay)  by 
the  Chtiftian  religion  has  already  committed  adultery  in  his 
heart  ; and  fhould  he  afterwards  become  a widower,  he  is  not 
bound,  and  he  even  ought  not,  to  fulfil  his  engagement,  as  this 
would  be  putting  his  criminal  intention  into  execution.  This 
fpecies  of  reafoning,  we  muft  confefs,  is  to  us  unintelligible. 
As  the  wife  is  dead,  what  now  fhould  prevent  the  man  from 
marrying  the  objeft  of  his  afte&ions  ? Why,  fay  the  cafuifts, 
he  already  is  under  a promife  to  marry  her,  and  his  promife 
was  made  at  a time  when  it  fhould  not  have  been  made.  It 
is  true,  the  performance,  confidered  by  itfelf,  is  oppofed  by  no 
law  human  or  divine;  but  then  it  originated  in  what  was  wrong; 
and  however  much  the  Supreme  Being  and  the  bqlk  of  the  cre- 
ation may  be  out  of  the  fecret,  we  have  difeovered  by  the  in- 
genious logic  of  cafuiftry,  that  evil  can  never  fpring  out  of 
good,  nor  good  out  of  evil ; but  that  the  means  and  the  end, 


the  motive  and  the  a&ion  are  always  of  the  fame  complexion 
in  morals. 

When  a promife  is  made,  the  particular  circumftances  ia 
which  it  is  to  be  deemed  obligatory  are  fonretimes  mentioned. 
“ I promife  (for  inftance)  to  lend  my  friend  200'pounds  within 
three  days,  provided  a certain  creditor  which  I name  do  not 
make  a demand  on  me  before  that  time.  In  other  cafes  no 
circumftanceis  forefeen  by  the  promifer  to  prevent  the  fulfilling 
of  his  engagement ; and  hence  we  have  erroneous  promifes, 
which  proceed  on  the  fuppofition  that  things  are  true,  poffible, 
and  lawful,  which  are  not  fo.  An  erroneous  promife,,  which 
proceeds  on  the  falfe  reprefentation  of  the  promifee,  is  not 
binding. 

A London  gentleman  lately  purchafed  an  eftate  in  the  fouth 
of  England  at  a public  fale,  believing  the  defeription  which  he 
faw  in  the  newfpapers,  and  which  likewife  was  given  by  the 
au&ioneer,  to  be  true  ; but  finding  afterwards  that  the  eftate 
nowife  correfponded  to  the  defeription,  the  law  freed  him 
from  his  engagement,  becaufe  the  feller  had  evidently  been 
guilty  of  a breach  of  promife  in  not  fatisfying  thofe  expecta- 
tions which  he  had  intentionally  and  even  ftudioufly  excited  in 
the  buyers. 

An  erroneous  promife,  whofe  performance  is  impoflible,  is 
not  binding.  Before  the  conclufion  of  the  late  war  a planter  of 
Tobago  promifed  to  fend  to  his  friend  in  England  12  hogffieads 
of  fugar  from  the  next  year’s  produce  of  his  eftate  ; but  before 
that  time  Tobago  fell  into  the  hands  of  the  French,  and  the 
Weft  Indian  found  it  impoftible  to  anfwer  the  expeClations  of 
his  friend  in  Englandi 

An  erroneous  promife,  whofe  performance  is  unlawful,  or, 
to  fpeak  more  precifely,  whofe  performance  is  contrary  to  a 
prior  promife,  or  to  any  moral  or  religious  obligation,  is  not 
binding.  The  great  difficulty  which  many  have  to  encounter 
in  determining  when  erroneous  promifes  ought  or  ought  not  to 
be  kept,  arifes  from  their  proceeding  on  a principle  of  whofe 
confequences  they  do  not  feem  to  be  always  aware.  There  is 
feldom,  they  perceive,  a virtuous  aCtion  that  is  not  attended 
with  fome  happy  effefts ; and  it  will,  perhaps,  be  generally  al- 
lowed, that  the  comparative  merit  of  fimilar  virtues  may  fafely 
be  eftimated  by  their  utility:  hut  to  make  utility,  as  fome  do, 
the  criterion  of  virtue,  and  pronounce  an  aCtion  vicious  or  vir- 
tuous merely  on  account  of  thofe  confequences  which  they  fee 
may  flow  from  it,  is  a dangerous  maxim.  Evil  has  often  fprung 
out  of  good,  and  good  out  of  evil ; and  good  and  evil  have 
frequently  fprung  frdm  the  fame  aftion. 

But  fhould  views  of  utility  be  laid  afide,  and  fhould  it  be 
made  an  invariable  rule  that  truth  is  on  no  account  to  be  vio- 
late^ that  deceit  is  never  to  be  praftifed,  and  that  moral  obli- 
gations are  not  to  be  ditfolved  for  the  profpebt  of  any  phyfical 
advantage  ; thofe  doubts  which  arife  concerning  the  validity 
of  erroneous  promifes  will  foon  difappear.  Difagreenble  per- 
haps and  ridiculous  confequences  may  fometimes  arife  to  a 
few  individuals  from  an  honell  and  confcientious  adherence 
to  their  promife  ; hut  will  any  alVert  that  the  general  good, 
that  burthen  of  the  fpng,  will  ever  be  endangered  by  too  much 
veracity  ? 

So  numerous  inconveniencies  arife  daily  from  the  regular 
operation  of  thofe  great  phyfical  laws,  which  are  under  the 
immediate  direblion  ot  Providence,  that  thofe  philofophers  who 
have  adopted  the  principle  of  utility,  and  are  much  furprifed 
to  fee  the  univerfe  fo  aukwardly  planned  for  the  cafe  and  com- 
fort of  them  and  their  fpecies,  have  been  under  the  necelfity  of 
imputing  many  events  in  nature  to  the  malignity  of  fome  evil 
independent  being  ; or  of  allowing  that  things  have  degenerated 
fince  they  firft  came  from  the  hands  of  the  Creator,  and  that 
they  mult  now  be  exceedingly  altered  from  what  they  had  been 
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when  hechofe  to  pronounce  them  all  very  good.  Thus,  abfur- 
dfty  or  impiety  mult  always  be  the  conference  of  judging  of 
tlie  vice  and  virtue  of  an  action  by  its  utility,  and  of  elli- 
niating  its  utility  by  our  limited  views  and  erroneous  concep- 
tions. 

As  for  extorted  promifes,  it  is  curious  to  obferve  how  this 
i^ueltion  (fioulu  always  be  (tarted,  whether  or  not  they  ought 
to  be  kept  ? and  another  quellion  fhould  feldom  be  thought  of, 
whether  or  not  they  ought  to  be  made?  Fortitude  was  one  of 
the  cardinal  virtues  among  the  ancients;  and  is  deemed  of 
fueh  importance  in  the  Chriftian  fyftem,  that  the  fearful  are 
.clafled  with  the  unbelievers,  and  are  thought  unworthy  of  the 
favour  of  Deity,  as  being  incapable  of  fupporting  thofe  trials 
to  which  heaven  expofes  the  faithful  as  the  trued  tell  of  Chrif- 
tian virtue.  If  a perfon  lliould  want  the  neceflary  fortitude  to 
be  virtuous,  it  will  be  a poor  excufe  for  his  bafenels,  that  he 
has  added  deceit  to  his  cowardice  : and  furely  it  is  not  the  bu- 
finefs  of  morality,  when  it  has  found  him  guilty  of  one  crime, 
to  grant  him  a difpenfation  for  committing  two.  The  laws  of 
jurifprudence,  it  will  readily  be  allowed,  cannot  favour  the 
claims  of  the  promilee  ; becaufe  they  ought  never  to  lend  their 
fupport  to  oppreffion  and  violence.  But  their  acquittal,  fhould 
he  violate  his  faith,  will  by  no  means  vindicate  the  charabler  of 
the  promifer.  Their  acquitting  a woman  from  the  charge  of 
adultery,  goes  a fhort  way  in  reitoring  the  fair  reputation  of  her 
innocence. 

Let  jurifprudence  decide  as  it  will,  the  man  of  honour  and 
the  generous  patriot  can  never  be  brought  to  refpebt  the  perfon 
who,  ftruck  with  a panic,  could  betray  either  himfelf  or  his 
friends.  The  magnanimous  fpirits  who  could  die  for  the  truth 
will  view  with  contempt  his  pitiful  deceit.  Thofe  unfortunate 
men  who  may  fuffer  from  that  very  diftruft  which  the  breach 
of  his  faith  has  begotten,  will  always  detell  him  as  a traitor 
and  enemy;  and  heaven  itfelf  cannot  be  fuppofed  to  reward 
that  foldier  who  deferts  her  caufe,  and  relinquifhes  the  poft 
which  (he  has  alfigned  him,  at  the  fight  of  danger. 

If  we  once  begin  to  accommodate  morality  to  the  difpo- 
fitions  and  humours  of  mankind,  it  is  hard  to  fay  where  this 
fpecies  of  complaifance  will  end.  The  degrees  of  timidity 
are  fo  various,  and  fome  tempers  by  nature  fo  yielding,  that  re- 
peated importunity  or  an  earneft  requeft  will  extort  a promife. 

A young  lady  was  frequently  prefled  by  her  dying  hulband 
to  grant  him  a promife  that  (lie  would  not  marry  after  his 
death.  For  fome  time  (he  was  able  to  refill  with  becoming 
fpirit  his  abfurd  requeft;  but  upon  his  declaring  oftener  than 
once  that  he  could  not  otherwife  die  in  peace,  (lie  complied  and 
promifed.  Too  young,  however,  for  this  effort  of  continence, 
(lie  afterwards  liftened  to  the  addrefi'cs  of  a lecond  lover,  and 
found  her  heart  infenfibly  engaged  before  fhe  adverted  to  the 
impropriety  of  a new  attachment.  But  propofals  of  marriage 
could  fcarcely  fail  to  remind  her  of  her  promile  and  awaken  her 
fcruples.  Thefe  (he  foon  communicated  to  her  lover,  with  her 
firm  refolution  to  remain  a widow,  if  the  contrary  meafure, 
which  (lie  greatly  preferred,  and  on  which  her  earthly  hap- 
pinefs depended,  were  not  approved  by  fome  fpiritual  coun- 
fell or. 

Upon  this  declaration  it  was  agreed  to  take  the  advice  of 
their  own  minifter,  who  was  an  eminent  diffenting  clergyman 
in  the  diocefe  of  Oxford  : but  this  gentleman,  unwilling  to  de- 
cide in  a matter  of  fuch  importance,  propofed  to  refer  it  to  Dr. 
Seeker,  who  was  then  bilhop  of  that  fee.  This  prelate  too  de- 
clined to  give  any  judgment  in  the  cafe  ; but,  as  was  his  way, 
muttered  up  a number  of  arguments  on  each  fide  of  the  quef- 
tion,  and  committed  them  to  a letter,  which  a learned  gentle- 
man of  our  acquaintance  had  tome  time  ago  an  opportunity  of 
feeing  in  manuferipfc. 


If  the  lentiments  to  which  the  biftiop  was  inclined  could 
have  been  inferred  from  his  ftatement  of  arguments,  he  feemed 
to  think  that  the  pronnle  was  binding.  In  our  opinion,  he 
ought  to  have  given  a pofitive  decifion.  It  was  no  matter 
whether  the  promife  was  extorted  or  not:  the  promife  was 
made,  and  the  queftion  was  now,  whether  or  not  was  the  per- 
formance lawful  ? That  it  was  lawful  appears  evident.  The 
lady  was  under  a moral  obligation  to  remain  a widow  ; and 
no  moral  obligation,  fo  far  as  we  know,  required  her  to 
marry. 

To  be  fruitful  and  multiply,  indeed,  is  declared  in  feripture, 
and  is  found,  to  the  woeful  experience  of  many,  to  be  one  of 
the  general  laws  of  our  nature.  But  of  all  thofe  laws  intended 
by  nature  to  regulate  the  conduit  of  inferior  intelligences,  the 
moral,  which  were  meant  to  be  checks  and  correitors  of  thofe 
abufes  to  which  the  phyfical  are  apt  to  be  carried,  are  certainly 
the  mod  facred  and  obligatory.  To  procreate  his  fpecies,  a 
man  is  not  then  to  be  guilty  of  adultery,  nor  of  fornication, 
nor  to  liften  to  the  lewd  calls  of  incontinency.  St.  Paul's  ob- 
fervation,  that  it  is  better  to  marry  than  burn,  cannot  be  al- 
lowed in  this  inftance  to  have  much  weight.  He  has  not  de- 
fined what  degree  of  amorous  inflammation  conftitutes  burn- 
ing, nor  in  what  cafes  this  burning  would  be  a fulficient  war- 
rant for  marrying.  In  the  prefent  inftance  he  does  not  even 
confider  marriage  as  a duty  ; he  compares  it  with  burning,  and 
thinks  it  only  the  leaft  of  the  two  evils.  Not  that  marriage  is 
evil  of  itfelf;  for  he  that  marrieth  doth  well  ; but  there  are  cir- 
cumftancesin  which  it  would  be  inconvenient  to  marry,  and  in 
which  he  that  marrieth  riot  is  faid  to  do  better.  But  if  thofe 
inconveniences  be  reafons  fulficient  to  deter  from  marrying,  is 
that  perfon  to  be  held  excufable  who,  in  order  to  gratify  an  ani- 
mal palfion,  fomewhat  refined,  fhould  violate  an  oath,  and 
trample  on  a facred  moral  obligation  ? 

The  young  lady  might  indeed  declare  that  her  earthly  hap- 
pinels  was  at  an  end  if  (Ire  were  not  permitted  to  marry  again  : 
but  what  circumftance  prevented  her  from  marrying  ? It  was 
not  the  opinion  of  her  own  paftor,  nor  the  bifhop  of  Oxford  : 
the  truth  is,  it  was  certain  fcruples  of  her  own,  which  being 
unable  of  herfelf  to  overcome,  (he  had  pioufly  lolicited  the  al- 
fiftance  of  others.  It  is  certainly  a misfortune  that  a devotional 
and  amorous  turn  (hould  always  be  fo  clofely  connefted  in  the 
females.  Both,  however,  cannot  always  be  indulged.  Who 
will  fay,  that  the  motive  is  rational  which  inclines  one  to  che- 
riflr  a paffion  which  confluence  difapproves  ? The  virtue  of  con- 
tinency  might  indeed  have  borne  hard  on  this  lady’s  conftitution, 
and  in  her  way  to  immortal  happinefs  might  have  formed  a 
gate  fo  ftraight  and  narrow  as  it  might  be  difficult  for  her  to 
pafs  through  : but  after  all,  her  cafe  was  not  harder  than  that 
of  nuns,  who  take  the  vows  of  perpetual  chaflity,  and  endure 
fufferings  of  a fimilar  nature,  and  in  fome  inftances  even  per- 
haps greater  than  her’s;  yet  doing  it  cheerfully,  from  the  (up  • 
pofition  that  the  Omnifcient  is  well  acquainted  with  the  nature 
of  the  great  facrifice  which  they  make,  and  that  after  death  he 
will  ftudy  to  requite  them,  and  bellow  on  them  fomething  like 
an  equivalent,  which  in  their  opinion  can  fcarcely  be  lefs  than 
a happinefs  in  heaven  as  ample  as  their  wifhes  and  as  lading  as 
their  fouls. 

Every  promife,  therefore,  which  is  not  releafed,  nor  fraudu- 
lently obtained  by  the  .promifee,  is  to  be  held  binding  if  the 
performance  be  lawful  and  poflible. 

The  Chriftian  cannot,  and  a man  of  honour  will  fcarcely 
venture  to  rejebl  this  maxim,  that  a good  man  ought  not  to 
change  though  he  lwcar  to  his  hurt.  Yet  a fimple  promife  and 
a promiflory  oath  are  not  very  different  in  point  of  obligation. 
Mod  people  know,  and,  where  any  moral  duty  is  concerned, 
they  ought  particularly  to  refiedl,  that  this  world  is  governed 
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by  an  Almighty  Being,  who  knows  all  things,  who  lives  always, 
and  who  is  jutt  to  reward  and  to  punifh.  The  perfon  who 
makes  a proniitfory  oath  does  it  avowedly  under  an  immediate 
lent'e  of  thefe  truths  ; the  perlon  who  makes  a Ample  promife, 
though hecertainly  ought  vetmaynot  rdleCtonlhe  teat  the  time. 
The  former,  when  he  violates  his  oath,  exhibits,  only  to  outward 
appearance,  a greater  contempt  of  the  Divine  power,  know- 
ledge, andjultice,  than  he  who  violates  a Ample  promife  under 
an  impreflion  of  the  lame  truths.  To  him  who  knows  the  fe- 
rrets of  the  heart,  the  breach  of  the  promife  mull  appear  as 
criminal  as  the  breach  of  the  oath.  See  Assumpsit  and  Oath. 

PROMONTORY,  in  geography,  a high  point  of  land  or 
rock  projecting  out  into  the  fea  ; the  extremity  of  which  to- 
wards the  fea  is  called  a cape  or  headland. 

PROMPTER,  in  the  drama,  an  officer  ported  behind  the 
feenes,  whofe  buAnefs  it  is  to  watch  attentively  the  aCtors 
fpeaking  on  the  ftage,  in  order  to  fuggeft  and  put  them  for- 
ward when  at  a ftand,  to  correCt  them  when  amifs,  &c.  in  their 
parts. 

PROMULGATED,  or  Promulced,  fomething  publifhed 
or  proclaimed,  and  generally  applied  to  a law  to  denote  the  pub- 
lifhing  or  proclaiming  it  to  the  people. 

PRONAOS,  in  the  ancient  architecture,  a porch  to  a church, 
palace,  or  other  fpacious  building.  See  the  article  Porch. 

PRONATION,  among  anatomifis.  The  radius  of  the  arm 
has  two  kinds  ot  motions,  the  one  called  pronation,  the  other 
fupination.  Pronation  is  that  whereby  the  palm  of  the  hand  is 
turned  downwards;  and  fupination,  the oppefite  motion  thereto, 
is  that  whereby  the  back  of  the  hand  is  turned  downwards. 
The  peculiar  mufcles  whereby  pronation  is  performed  are 
called  pronatores,  as  thofe  by  which  fupination  is  performed 
are  termed  fupinatores.  See  Anatomy,  Table  of  the  Mufcles, 
and  Plates. 

FRONG-hoe,  in  hufbandry,  a term  ufed  to  exprefs  an  in- 
ftrument  ufed  to  hoe  or  break  the  ground  near  and  among  the 
roots  of  plants.  The  ordinary  contrivance  of  the  hoe  is  very 
defective,  it  being  only  made  for  feraping  on  the  furface  ; but 
the  great  ufe  of  hoeing  being  to  break  and  open  the  ground, 
beAde  the  killing  of  the  weeds,  which  the  ancients,  and  many 
among  us,  have  thought  the  only  ufe  of  the  hoe,  this  dull  and 
blunt  inftrument  is  by  no  means  calculated  for  the  purpofes  it 
is  to  ferve.  The  prong- hoe  confilts  of  two  hooked  points  of 
Ax  or  feven  inches  long,  and  when  rtruck  into  the  ground  will 
fiir  and  remove  it  the  fame  depth  as  the  plough  does,  and  thus 
anfwer  both  the  ends  of  cutting  up  the  weeds  and  opening  the 
land.  It  is  ufeful  even  in  the  horle  hoeing  hufbandry,  becaufe 
the  hoe-plough  can  only  come  within  three  or  four  inches  of 
the  rows  of  the  corn,  turnips,  and  the  like  ; whereas  this  iiiffru- 
ment  may  be  ufed  afterwards,  and  with  it  the  land  may  be  railed 
and  ftirred  even  to  the  very  ftalk  of  the  plant.  See  Husban- 
dry and  Hoe. 

PRONOUN,  or  Pronomen,  in  grammar,  a declinable  part 
of  fpeech,  which  being  put  inftead  of  a noun,  points  out  lorne 
perfon  or  thing._  See  Grammar. 

PRONUNCIATION,  in  grammar,  the  manner  of  articu- 
lating or  founding  the  words  of  a language.  Pronunciation 
makes  the  mold  difficult  part  of  written  grammar  ; in  regard 
that  a book  exprelling  itfelf  to  the  eyes,  in  a matter  that  wholly 
concerns  the  ears,  feems  next  akin  to  that  of  teaching  the  blind 
to  diftinguirti  colours  : hence  it  is  that  there  is  no  part  fa  de- 
fective in  grammar  as  that  of  pronunciation,  as  the  writer  has 
frequently  no  term  whereby  to  give  the  reader  an  idea  of  the 
found  he  \yould  exprefs  ; for  want  of  a proper  term,  therefore, 
he  (ubftitutes  a vicious  and  precarious  one.  To  give  a juft 
idea  of  the  pronunciation  of  a language,  it  feems  neccllary  to 
fix  as  nearly  4s  poflible  all  the  fevcral  lounds  employed  in  the 
pronunciation  of  that  language. . Cicero  tells  us,  that  the  pro- 
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nunciation  underwent  fevcral  changes  among  the  Romans  : and 
indeed  it  is  more  precarious  in  the  living  languages,  being,  as 
Du  Bos  tells  us,  fubfervient  to  fafnion  in  thefe.  The  French 
language  is  clogged  with  a difficulty  in  pronunciation  from 
which  moll  others  are  free  ; and  it  confills  in  this,  that  moll  of 
their  words  have  two  different  pronunciations,  the  one  in  com- 
mon profe,  the  other  in  verfe. 

As  to  the  pronunciation  of  the  F.nglifn  language,  the  inge- 
nious Mr.  Martin,  in  his  Spelling-Book  of  Arts  and  Sciences, 
lays  down  the  following  rules:  1.  The  final  (e)  lengthens  the 

found  of  the  foregoing  vowel ; as  in  cart,  cane-,  rob, robe-,  tun, 
tune. r,  &c.  2.  The  Anal  (e),  in  words  ending  in  re,  is  -ounded 
before  the  r like  u ; as  majfacre,  maffa-cur ; lucre.  Incur,  &c. 
2.  The  Latin  diphthongs  or,  ce,.  are  founded  like  c ; as  JEtna , 
Etna  -,  aeconomy,  economy,  &c.  but  at  the  end  of  the  words  ce 
founds  like  0;  as  in  toe  foe,  &c.  4.  Alfo  the  Englifh  impro- 

per diphthongs,  ca,  eo,  eu , ue,  found  only  the  e and  u ; as  tea  or 
te  ; feoffee,  or  fejfcc  ; due  or  du  ; true  or  tru,  &c.  though 
fometimes  eo  and  ea  are  pronounced  like  ee.,  as  in  people,  fear, 
near,  &c.  fl.  Sometimes  the  diphthong -(ie)  is  pronounced  like 
e in  deling , like  ee  in  field,  and  at  the  end  of  words  always 
like  y,  as  in  lie,  8cc.  and  ei  is  pronounced  either  like  e or  ai, 
as  in  deceit,  reign , 8cc.  6.  The  triphthong  eau  is  pronounced 
like  0,  in  beau  and  jet  d'eau ; and  ieu  founds  like  u in  lieu, 
adieu,  &c.  7.  The  lound  of  c is  hard  before  the  vowels  a,  0,  u, 

as  in  call,  cold , cup,  &c.  alfo  fometimes  before  b,  as  in  chart, 
chord,  &c.  and  before  / and  r,  as  in  clear,  creep,  &c.  It  is 
otherwile  generally  foft,  as  in  city,  cell,  cyder,  child,  Src.  8.  In 
French  words  ch  is  founded  like  Jb,  as  in  chagrcen,  machine  ; 
and  fometimes  like  (ju , as  in  choir.  9.  The  found  of  g is  hard 
before  a,  0,  u,  l,  r,  as  in  gall, go,  gum,  glean,  grope  ; alfo  before 
ui,  as  in  guilt,  guild,  Ike.  and  before  h,  as  gbojl ; fometimes 
before*  i,  as  in  gibbous , gibberijh.  It  is  alfo  generally  hard 
before  e,  as  i nget,  geld , &c.  but  foft  in  many  words  derived  from 
the  Greek  and  Latin,  as  in  geometry,  genealogy,  genus,  &c. 
Two  gg  are  always  hard,  as  in  dagger,  &e.  The  found  of  g, 
when  loft,  is  like  that  of  j.  10.  In  any  part  of  a word,  ph 
founds  like  f,  as  in  pbilofopby,  &c.  it.  The  found  of  qu,  at 
the  end  of  French  words,  is  like  k,  as  in  rifque,  &c.  12.  Ti  e 

fyl tables  ti  and  ci,  if  followed  by  a vowel,  found  like  f or  Jbi ; 
as  in  fid  ion,  logician,  &c.  13.  When  cc  occurs  before  i,  the 

firth  is  ha’rd  and  the  latter  is  foft:  as  in  flaccid,  &c.  14.  The 

letter  p is  not  pronounced  at  the  beginning  of  fyllables  before- 
f and  t ; as  in  pfalm,  ptarrnics,  &c.  , As  to  other  peculiarities- 
regarding  the  pronunciation  of  Angle  letters,  many  of  them  have, 
been  taken  notice  of  a^t  the  beginning  of  each,  in  the  coucf’e.  of 
this  work- 

Buf  it  is  not  enough  to  know  the  jurt  pronunciation  of  Angle 
letters,  but  alfo  of  words:  in  order  to  which,  the  accenting  of 
words  ought  to  be  well  underftood;  Ance  nothing  is  more  hatfh 
and  difagreeable  to  the  ear,  than  to  hear  a penfon.  fpeak  or  read- 
with  wrong  accents.  And  indeed  in  Englifh  the  fame  word  is 
often  both  a noun  and  a verb,  diftingnirtied  ortly  by  the  accent, 
which  is  on  the  firft  fyllable  of  the  noun,  and  on  the  laft  of  the 
verb  ; as  f erment  and  ferment ; record  and  record,  See.  We 
are  to  obferve  alio,  that  in  order  to  a jufl  expretlion  of  words, 
fome  require  only  a Angle  accent  on  the  fyllable,  as  in  torment. 
See.  but  in  others  it  fhouid  be  marked  double,  as  in  d'nimaly 
becaufe  it  is  pronounced  as  if  the  letter  were  written  double, 
viz.  annimal. 

Mr.  Sheridan’s  Dictionary  will  be  found  extremely  ufeful  as 
a directory  in  acquiring  the  pronunciation  of  the  Englifh  lan- 
guage ; but  care  muft  be  taken  to  avoid  his  provincial  brogue, 
which  has  certainly  mifled  him  in  feitral  inltances.  Mr. 
Walker’s  Pronouncing  Dictionary,  will  likewile  well  deferve 
the  ftudenfs  particular  attention.  It  is  a work  of  great 
labour  and  merit,  and  is  highly  ufeful.  It  has  indeed  tome 
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faults  ariJ'inaccur.ii  tcs,  but  it  Is  notwithftanding,  In  all  proba- 
bility, the  hr  ft  of  the  kind. 

Pronunciation  is  alfo  ufed  for  the  fifth  and  laft  part  of 
rhetoric,  which  confifts  in  varying  and  regulating  the  voice 
agreeably  to  the  matter  and  words,  Co  as  mod  eft'eflually  to  per- 
fuade  and  touch  the  hearers.  See  Oratory. 

PROOF,  in  law  and  logic,  is  that  degree  of  the  evidence 
which  carries  conviction  to  the  mind,  ft  differs  from  demon- 
flration,  which  is  applicable  only  to  thole  truths  of  which  the 
contrary  is  inconceivable.  It  differs  likewife  from  probability, 
which  produces  for  the  molt  part  nothing  more  than  opinion, 
while  proof  produces  belief.  See  Probability.  The  proof 
of  crimes  was  anciently  effected  among  our  anceltors  divers 
ways  ; viz.  by  duel  or  combat,  fire,  water,  &c.  See  Duel  and 
Ordeal. 

Proof  of  Artillery  and  Small  Arms,  is  a trial  whether  they 
Hand  the  quantity  of  powder  allotted  for  that  purpofe.  The 
rule  of  the  board  of  ordnance  is,  that  all  guns,  under  2 im- 
pounders, be  loaded  with  powder  as  much  as  their  Ihot  weighs  ; 
that  is,  a brafs  24-pounder  with  21  lb.  a brafs  32-pounder  with 
261b.  120Z.  and  a 42-pounder  with  3ilb.  8oz.  the  iron  24- 
pounder  with  x 81b.  the  32-pounder  with  2ilb.  8oz.  and  the  42- 
pounder  with  231b. 

The  brafs  light  field-pieces  are  proved  with  powder  that 
weighs  half  as  much  as  their  Ihot,  except  the  24-pounder, 
which  is  loaded  with  iolb.  only. 

Government  allows  11  bullets  of  lead  in  the  pound  for  the 
proof  of  mulkets,  and  14.5,  or  2q  in  two  pounds,  for  lervice  ; 
17  in  the  pound  for  the  proof  of  carabines,  and  20  for  fervice  ; 
28  in  the  pound  for  the  proof  of  piftols,  and  34  for  fervice. 

When  guns  of  a new  metal,  or  of  lighter  conltruCtion,  are 
proved;  then,  befides  the  common  proof,  they  are  fired  200  or 
300  times,  as  quick  as  they  can  be,  loaded  with  the  common 
charge  given  in  actual  lervice.  Our  light  fix-pounders  were 
fired  100  times  in  3 hours  27  minutes,  loaded  with  1 lb.  40Z. 
without  receiving  any  damage. 

Proof  f Powder,  is  in  order  to  try  its  goodnefs  and  ftrength. 
See  Ounfowdhr. 

Proof  of  Cannon , is  made  to  afeertain  their  being  well  caff;, 
their  having  no  cavities  in  their  7X16131,  and,  in  a word,  their 
being  fit  to  refift  the  effort  of  their  charge  of  powder.  In 
making  this  proof,  the  piece  is  laid  upon  the  ground,  lupported 
only  by  a piece  of  wood  in  the  middle,  of  about  5 or  6 inches 
thick,  to  raife  the  muzzle  a little  ; and  then  the  piece  is  fired 
againfi  a (olid  butt  of  earth. 

Tools  uf,  d in  tbr.  Proof  of  Cannon  arc  as  follow  : 

1.  Searcher,  an  iron  focket  with  branches,  from  4 to  8 in 
number,  bending  outwards  a little,  with  I'm al  1 points  at  their 
ends  : to  this  locket  is  fixed  a wooden  handle,  from  8 to  12 
feet  long,  and  14  inch  in  diameter.  This  learcher  is  intro- 
duced into  the  gun  after  each  firing,  and  turned  gently  round 
to  difeover  the  cavities  within  ; if  any  are  found,  they  are  mark- 
ed on  the  outfide  with  chalk  ; and  then  the 

2.  Searcher  with  one  point  is  introduced  ; about  which  point 
a mixture  of  wax  and  tallow  is  put,  to  take  the  impreffion  of 
the  holes  ; and  if  any  are  found  of  one  fourth  of  an  inch  deep, 
or  of  any  confiderable  length,  the  gun  is  rejected  as  unferviceable 
to  the  government. 

3.  Reliever,  is  an  iron  ring  fixed  to  a handle,  by  means  of  a 
focket,  lo  as  to  be  at  right  angles;  it  ferves  to  difengage  the 
firlt  fearcher,  when  any  of  its  points  are  retarded  in  a hole,  and 
cannot  otherwife  be  got  out.  When  guns  are  rejected  by  the 
proof-matters,  they  order  them  to  be  marked  X thus,  which 
the  contractors  generally  alter  IPP  thus  ; and  after  fuch  alte- 
ration difpofe  of  them  to  foreign  powers  for  Woolwich  proof. 

The  moll  curious  inftrument  for  finding  the  principal  defects 
in  pieces  of  artillery,  was  invented  by  lieutenant-general  Des- 
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aguliers,  of  the  royal  regiment  of  artillery.  This  inffrument, 
grounded  on  the  truell  mechanical  principles,  is  no  fooner  in- 
troduced into  the  hollow  cylinder  of  the  guri,  than  it  difeovers 
its  defefts,  and  more  particularly  that  of  the  piece  not  being 
truly  bored;  which  is  a very  important  one,  and  to  which  moft 
of  the  difafters  happening  to  pieces  of  artillery  are  in  a great 
meafure  to  be  imputed  ; for,  when  a gun  is  not  truly  bored,  the 
moft  expert  artilleritt  .will  not  be  able  to  make  a good  (hot. 

Proof  of  Mortars  and  Howitzers,  is  made  to  afeertain  their 
being  well  caff,  and  of  ftrength  to  refift  the  effort  of  their 
charge.  For  this  purpofe  the  mortar  or  howitzer  is  pfeced  up- 
on the  ground,  with  fome  part  of  their  trunnions  or  breech 
funk  below  the  (urface,  and  rclling  on  wooden  billets,  at  an 
elevation  of  about  70  degrees.  The  mirror  is  generally  the 
only  inftrument  to  difeover  the  defers  in  mortars  and  howitzers. 
In  order  to  ufe  it,  the  fun  rnuft  fhijie ; the  breech  mult  be 
placed  towards  the  fun,  and  the  glafs  over-againlt  the  mouth 
of  the  piece  : it  illuminates  the  bore  and  chamber  fulficiently 
to  difeover  the  flaws  in  it. 

Proof  of  Foreign  Brafs  Artillery,  iff,  The  Pruffians.  Their 
battering-train  and  garrifon  artillery  are  proved  with  a quan- 
tity of  powder  equal  to  \ the  weight  of  the  fhot,  and  fired  75 
rounds  as  faft  as  in  real  fervice ; that  is,  2 or  3 rounds  in  a 
minute.  Their  light  field-train,  from  a 1 2-pounder  upwards, 
are  proved  with  a quantity  of  powder  = i-3d  of  the  weight 
of  the  (hot,  and  fired  1 30  rounds,  at  3 or  4 rounds  in  a 
minute.  From  a 1 2-pounder  downwards,  are  proved  with, 
a quantity  of  powder  = z-^th  of  the  (hot’s  weight,  and  fired 
300  rounds,  at  5 or  6 rounds  each  minute,  properly  fpunged 
and  loaded.  Their  mortars  are  proved  with  the  chambers  full- 
of  powder,  and  the  (hells  loaded.  Three  rounds  are  fired  as 
quick  aspoffible.  ad,  The  Dutch  prove  all  their  artillery  by 
firing  each  piece  $ times  : the  two  firft  rounds  with  a quantify 
of  powder  = 2-3ds  of  the  weight  of  the  (hot  ; and  the  three 
laft  rounds  with  a quantity  of  powder  =:  the  weight  of  the 

(hot.  3d,  The  French  the  fame  as  the  Dutch. 

Proof,  in  brandy  and  other  fpirituous  liquors,  is  a little 
white  lather  which  appears  on  the  top  of  the  liquor  when  poured 
into  a glafs.  This  lather,  as  it  diminiflies,  forms  itfelf  into  a 
circle  called  by  the  French  the  chapelet,  and  by  the  Englifh  the 
bead  or  bubble. 

Proofs  of  Prints,  were  anciently  a few  impreffions  taken  oft' 
in  the  courfe  of  an  engraver’s  procefs.  He  proved  a plate  in 
different  dates,  that  he  might  afeertain  how  far  his  labours  had 
been  fuccelsful,  and  when  they  were  complete.  The  excellence 
of  fuch  early  impreffions,  worked  with  care,  and  under  the 
artift’s  eye,  occafioning  them  to  be  greedily  fought  after,  and 
liberally  paid  for,  it  has  been  cuftomary  amorq  our  modern 
printfellcrs  to  take  off  a number  of  them,  amounting,  perhaps  to 
hundreds,  from  every  plate  of  confiderable  value ; and  yet  their 
want  of  rarenefs  has  by  no  means  abated  their  price.  On  re- 
touching a plate,  it  has  been  alfo  ufual,  among  the  fame  con- 
feientious  fraternity,  to  cover  the  infeription,  which  was  imme- 
diately added  after  the  firft  proofs  were  obtained,  with  (lips  oF 
paper,  that  a number  of  fecondary  proofs  might  alfo  be  created. 

Proof,  in  the  fugar  trade.  See  Sugar. 

- Proofs,  in  printing.  See  Printing. 

PROPAGATION,  the  aft  of  multiplying  the  kind.  See 
Genf.ration. 

Propagation  of  Plants.  The  moft  natural  and  the  moft 
univerfal  way  of  propagating  plants  is  by  feeds.  See  Plants., 
and  Natural  History.  But  they  may  alfo  be  propagated  by 
fets,  pieces,  or  cuttings,  taken  from  the  parent  plant.  Willows 
are  veryeafily  propagated  by  lets  : luch  as  rile  to  be  confiderable 
timber  trees  being  railed  from  fets  7 or  8 feet  long,  ftiarpened 
at  their  larger  ends,  which  are  thruft  into  the  ground  by  the 
fides  of  ditches,  on  the  banks  of  rivers,  or  in  any  moitt  ioil. 
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The  fallow  trees  are  railed  from  fets  only  3 feet  long.  The 
j)!ane  tree,  mint,  &c.  may  be  propagated  in  the  fame  wav.  In 
providing  the  flips,  fprigs,  or  cuttings,  however,  care  mult  be 
taken  to  cut  off  fuch  branches  as  have  knots  or  joints,  2 or  ,3 
inches  beneath  them  ; (mail  top  fprigs  of  2 or  3 years  growth 
are  the  beft  for  this  operation.  Plants  are  alfo  propagated  by 
parting  their  roots,  each  part  of  which,  properly  managed,  fends 
out  frefh  roots.  Another  mode  of  propagating  plants  is  by 
layering  or  laying  the  tops  of  the  branches  in  the  ground. 

The  method  of  layering  is  this : Dig  a ring-trench  round 
the  (tool,  of  a depth  fuitable  to  the  nature  of  the  plant ; and 
having  pitched  upon  the  (hoots  to  be  layered,  bend  them  to  the 
bottom  of  the  trench  (either  with  or  without  plafhing,  as  may 
be  found  moft  convenient),  and  there  peg  them  fall ; or,  put- 
ting fome  mould  upon  them, tread,  them  hard  enough  to  prevent 
their  fpringing  up  again — fill  in  the  mould — place  the  top  of 
the  layer  in  an  upright  pofture,  treading  the  mould  hard  behind 
it  ; and  cut  it  carefully  off  above  the  firft,  fecond,  or  third  eye. 
Plants  are  alfo  propagated  by  their  bulbs. 

The  number  of  vegetables  that  may  be  propagated  from  an 
individual  is  very  remarkable,  efpecially  in  the  molt  minute 
plants.  The  annual  product  of  one  feed  even  of  the  common 
mallow  has  been  found  to  be  no  lefs  than  200,000;  but,  it  has 
been  fince  proved,  by  a ftri£t  examination  into  the  more  minute 
parts  of  the  vegetable  world,  that  fo  defpifed  a plant  as  the 
common  wall  mofs  produces  a much  more  numerous  offspring. 
In  one  of  the  little  heads  of  this  plant  there  have  been  counted 
13824  feeds.  Now  allotting  to  a root  of  this  plant  eight 
branches,  and  to  each  branch  fix  heads,  which  appears  to  be  a 
very  moderate  computation,  the  produce  of  one  feed  is  6 x 13824 
= 829^4  ; and  8 X 82944,  gives  6^3,55?.  feeds  as  the  annual 
produce  of  one  feed,  and  that  fo  fmall  that  13824  of  them  are 
contained  in  a capfule,  whofe  length  is  but  one  ninth  of  an  inch, 
its  diameter  but  one  23d  of  an  inch,  and  its  weight  but  the 
13th  part  of  a grain. 

For  the  propagation  or  culture  of  particular  plants,  fee  Hus- 
bandry, and  the  names  of  the  plants  in  queftion. 

PROPER,  fomething  natural  and  effeutially  belonging  to 
any  thing. 

PROPERTIUS  (Sextus  Aurelius),  a celebrated  Latin 
poet,  born  at  Mevania,  a city  of  Umbria,  now  called  Bevagna, 
in  the  duchy  of  Spoletto.  He  went  to  Rome  after  the  death  of 
his  father,  a Roman  knight,  who  had  been  put  to  death  by  order 
of  Auguftus,  for  having  followed  Antony’s  party  during  the 
triumvirate.  Propertius  in  a ffiort  time  acquired  great  repu- 
tation by  his  wit  and  abilities,  and  had  a confiderable  fhare  in 
the  efteem  of  Maecenas  and  Cornelius  Gallus.  He  had  alfo 
Ovid,  Tibullus,  Baffus,  and  other  ingenious  men  of  his  time, 
for  his  friends.  He  died  at  Rome  19  B.  C.  He  is  printed 
with  almoft  all  the  editions  of  Tibullus  and  Catullus  : 
but  the  beft  edition  of  him  is  that  which  was  given  fepa- 
rately  by  Janus  Brouckhufius  at  Amfterdam,  1702,  in  4to,  and 
again  in  1714*  4t"o.  cum  carts  fecundis  ejujdem.  We  have  four 
books  of  his  Elegies  or  Amours  with  a lady  called  Hojlia , or 
Hojlina,  to  whom  he  gave  the  name  of  Cynthia. 

PROPERTY,  in  a general  fenfe,  is  a particular  virtue  or 
quality  which  nature  has  bellowed  on  fome  things  exclufive  of 
all  others  : thus,  colour  is  a property  of  light  ; extenfion, 
figure,  divifibility,  impenetrability,  are  properties  of  body. 

Proferty,  in  law,  is  deferibed  to  be  the  higheft  right  which  a 
perfon  has  or  can  have  to  any  thing. 

There  is  nothing  which  lo  generally  ftrikes  the  imagination, 
and  engages  the  affections  of  mankind,  as  the  right  of  property  ; 
or  that  foie  and  defpotic  dominion  which  one  man  claims  and 
exerciles  over  certain  external  things  of  the  world,  in  total 
exclufion  of  the  right  of  any  other  individual  in  the  univerfe. 
And  yet  there  are  very  few  that  will  give  therafelves  the  trouble 


toconfider  the  original  and  foundation  of  this  right.  Pleafcd 
as  we  are  with  the  pofleffion,  we  feem  afraid  to  look  back  to. 
the  means  by  which  it  was  acquired,  as  if  fearful  of  fume  de-» 
feCt  in  our  title  ; or  at  beft  we  reft  fr.li-tied  with  the  decifion  of 
the  laws  in  our  favour,  without  examining  the  reafon  or  autho- 
rity upon  which  thofe  laws  have  been  built.  We  think  it/ 
enough  that  our  title  is  derived  by  the  grant  of  the  former  pro- 
prietor, by  deleent  from  our  anceftors,  or  by  the  latt  will  and 
tellament  of  the  dying  owner  : not  caring  to  refleCt,  that  (ac- 
curately and  llriftly  fpeaking)  there  is  no  foundation  in  nature 
or  in  natural  law,  why  a fet  of  word's  upon  parchment  fhould 
convey  the  dominion  of  land  ; why  the  fon  fnould  have  a right 
to  exclude  his  fellow-creatures  from  a determinate  fpot  of 
ground,  becaufe  his  father  had  done  fo  before  him  ; or  why  the 
occupier  of  a particular  field  or  of  a jewel,  when  lying  on 
his  death-bed  and  no  longer  able  lo  maintain  poffeflion,  fhould 
be  entitled  to  tell  the  reft  of  the  world  which  of  them  fhould 
enjoy  it  after  him.  Thefe  inquiries,  it  mult  be  owned,  would 
be  ufelefs  and  even  troublefome  in  common  life.  It  is  well  if 
the  mat's  of  mankind  will  obey  the  laws  when  made,  without 
ferutinizing  too  nicely  into  the  reafons  of  making  them.  But 
when  law  is  to  be  confidered  not  only  as  a matter  of  practice,' 
but  alio  as  a rational  fcience,  it  cannot  be  improper  or  ufelefs  to 
examine  more  deeply  the  rudiments  and  grounds  of  thefe  poli- 
tive  conllitutions  of  fociety. 

In  the  beginning  of  the  world,  we  are  informed  by  holy  writ, 
that  the  all-bountiful  Creator  gave  to  man  “ dominion  over  all 
tl  the  earth  ; and  over  the  fifU-of  the  fea,  and  over  the  fowl  0 L 
“ the  air,  and  over  every  living  thing  that  moveth  upon  lire 
u earth.”  This  is  the  only  true  and  folid  foundation  of  man’s 
dominion  over  external  things,  whatever  airy  metaphyfical  no- 
tions may  have  been  flarted  by  fanciful  writers  upon  this  fubjeft. 
The  earth,  therefore,  and  all  things  therein,  are  the  general  pro- 
perty of  all  mankind,  exclufive  of  other  beings,  from  the  imme- 
diate gift  of  the  Creator.  And,  while  the  earth  continued  thin- 
ly inhabited,  it  is  realonable  to  fuppofe,  that  all  was  in  common 
among  them,  and  that  every  one  took  from  the  public  ftock  to 
his  own  ule  fuch  things  as  his  immediate  neceffities  required. 

Thefe  general  notions  of  property  were  then  fufficient  to  an- 
fwer  all  the  purpofes  of  human  life ; and  might  perhaps  (till 
have  anfwered  them,  had  it  been  poilible  for  mankind  to  have 
remained  in  a ftate  of  primaeval  fimplicity  : as  may  be  collected 
from  the  manners  of  many  American  nations,  when  firft  difoo- 
vered  by  the  Europeans;  and  from  the  ancient  method  ofliving 
among  the  firft  Europeans  themfelves,  if  we  may  credit  either 
the  memorials  of  them  preferred  in  the  golden  age  of  the  poets, 
or  the  uniform  accounts  given  by  hiftorians  of  thofe  times 
wherein  erant  omnia  conmunia  et  indiy/a  omnibus , velttti  nnunt 
cunflis  patrinwnium  ejfet.  Not  that  this  communion  of  goods 
teems  ever  to  have  been  applicable,  even  in  the  earlieft  ages, 
to  aught  but  the  fub /lance  of  the  thing  ; nor  could  it  be  extended 
to  the  ufe  of  it.  For,  by  the  law  of  nature  and  reafon,  he  who 
firft  began  to  ufe  it,  acquired  therein  a kind  of  tranlient  pro- 
perty, that  lalled  fo  long  as  he  was  ufing  it.  and  no  longer  : or, 
to  Ijxak  with  greater  precifion,  the  right  of  pofleffion  continued 
for  the  fame  time  only  that  the  ati  of  polfellion  lalled.  Thus 
the  ground  was  in  common,  and  no  part  of  it  was  the  perma- 
nent property  of  any  man  in  particular;  yet  whoever  was  in 
the  occupation  of  any  determinate  fpot  of  it,  for  reft,  for  lliade, 
or  the  like,  acquired  for  the  lime  a fort  of  ownerfihip,  from 
which  it  would  have  been  unjuft,  and  contrary  to  the  law  of  na- 
ture, to  have  driven  him  by  force  ; but  the  inftant  that  he  quitted 
the  ufe  or  occupation  of  it,  another  might  leize  it  without  injuf- 
tice.  Thus  all’o  a vine  or  other  tree  might  be  faid  to  he  in  coni 
mon,  as  all  were  equally  entitled  to  its  produce ; and  yet  any 
private  individual  might  gain  the  foie  property  of  the  friut, 
which  he  had  gathered  for  his  own  repart.  A doctrine  we!',  il- 
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luftratedby  Cicero,  who  compares  the  world  to  a great  theatre, 
which  is  common  to  the  public,  ant]  yet  the  place  which  any, 
man  has  taken  is  for  the  time  his  own. 

But  when  mankind  increafea  in  number,  craft,  and  ambition, 
it  became  necetiary  to  entertain  conceptions  of  more  permanent 
dominion  ; and  to  appropriate  to  individuals,  not  the  immediate 
vfe  only,  but  the  very  fubjlance  of  the  thing  to  be  ufed  : other- 
wife  innumerable  tumults  mult  have  arifen,  and  the  good  order 
of  the  world  been  continually  broken  and  dillurbed,  while  a 
variety  of  perfons  were  driving  who  fhould  get  the  firft  occupa- 
tion of  the  fame  thing,  or  difputing  which  of  them  had  actually 
gained  it.  As  human  life  alfo  grew  more  and  more  refined, 
abundance  of  conveniences  were  deviled  to  render  it  more  eafy, 
commodious,  and  agreeable  ; as  habitations  for  flicker  and  lafe- 
ty,  and  raiment  for  warmth  and  decency.  But  no  man  would 
be  at  the  trouble  to  provide  either,  lb  long  as  he  had  only  an 
ufufmbtuary  property  in  them,  which  was  to  ceafe  the  inftant  that 
he  quitted  pofl'effion  ; — if,  as  foon  as  he  walked  out  of  his  lent, 
or  pulled  off  his  garment,  the  next  ftranger  who  came  by  would 
have  a right  to  inhabit  the  one  and  to  wear  the  other.  In  cafe 
of  habitations  in  particular,  it  was  natural  to  obferve,  that  even 
the  brute  creation,  to  whom  every  thing  elfe  was  in  common, 
maintained  a petmanent  property  in  their  dwellings,  efpeciaily 
for  the  prote&ion  of  their  young  ; that  the  birds  of  the  air  had 
nefts,  and  the  beads  of  the  fields  had  Caverns,  the  invafion  of 
which  they  efteemed  a very  flagrant  injuftice,  and  would  facri- 
fice  their  lives  to  preferve  them.  Hence  a property  was  foon 
ellabiilhed  in  every  man’s  houfe  and  home- flail ; which  feam  to 
have  been  originally  mere  temporary  huts  or  moveable  cabins, 
1'uited  to  the  defign  of  .Providence  for  more  fpeedily  peopling 
the  earth,  ar.d  fuited  to  the  wandering  life  of  their  owners,  be- 
fore any  extenfive  property  in  the  loil  or  ground  was  efta- 
blifhed.  And  there  can  be  no  doubt,  but  that  moveables  of  every 
kind  became  fooner  appropriated  than  the  permanent  fubflantial 
foil : partly  becaufe  they  were  more  fufceptible  of  a long  occu- 
pancy, which  might  be  continued  for  months  together  without 
any  fenfible  interruption,  and  at  length  by  ulage  ripen  into  an 
eftablillied  right  ^ but  p-rincipally  becaufe  few  of  tfyem  could  be 
fit  for  ule,  till  improved  and  meliorated  by  the  bodily  labour  of 
the  occupant  ; which  bodily  labour,  bellowed  upon  any  fubjedt 
which  before  lay  in  common  to  all  men,  is  univerfally  allowed 
to  give  the  faireft  and  moll  reafonable  title  to  an  exclufive  pro- 
pi*  : y therein.  ■, 

The  article  of  food  was  a more  immediate  call,  and  therefore 
a more  early  ccnfideration.  Such  as  u'ere  not  contented  with  the 
fpontaneous  prodi^/t  of  the  earth  fought  for  a morefolid  refrefh- 
ment  in  the  flefh  of  beads,  which  they  obtained  by  hunting. 
But  the  frequent  difappointments  incident  to  that  method  of 
pruvifion  induced  them  to  gather  together  fuch  animals  as  were 
of  a more  tame  and  lequacious  nature  ; and  to  eftablifli  a per- 
manent property  in  their  flocks  and  herds,  in  order  to  fuftain 
themfelves  in  a lels  precarious  manner,  partly  by  the  milk  of 
their  dams,  and  partly  by  the  fiefh  of  the  young.  The  fupport 
of  thefe  their  cattle  made  the  article  of  water  alfo  a very  im- 
portant point.  And  therefore  the  book  of  Genelis  (the  molt 
venerable  monument  of  antiquity,  confidered  merely  with  a 
view  to  hiflory)  will  furnifh  us  with  frequent  inftances-  of  vio- 
lent contentions  concerning  wells;  the  exclufive  property  of 
which  appears  to  have  been  eliabliflied  in  the  firft  digger  or  oc- 
cupant, even  in  fuch  places  where  the  ground  and  herbage  re- 
mained yet  in  common.  Thus  we  find  Abraham,  who  was 
but  a fojourner,  aflerting  bis  right  to  a well  in  the  country  of 
Abimelech,  and  exacting  an  oath  for  his  fccurity,  “ becaule  he 
had  digged  that  well.”  And  llaac,  about  go  years  afterwards, 
reclaimed  this  bis  father’s  property  ; and,  after  much  contention 
with  the  Philiftinee,  was  fuffered  to  enjoy  it  in  peace. 

All  this  while  the  foil  and  pafture  of  the  earth  remained  ftill 
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in  common  as  before,  and  open  to  every  occupant : except  per- 
haps in  the  neighbourhood  of  towns,  where  the  necellity  of  a lole 
and  exclufive  property  in  lands  (for  the  fakeof  agriculture)  was 
earlier  felt,  and  therefore  more  readily  compiVl  with.  Oiher- 
wile,  when  the  multitude  of  men  and  cattle  had  confumed 
every  convenience  on  one  lp>ot  of  ground,  it  was  deemed  a na- 
tural right  to  feizc  noon  and  occupy  fuch  lands  as  would  more 
cafily  fupply  their  necellities.  This  practice  is  ftill  retained 
among  the  wild  and  uncultivated  nations  that  have  never  been 
formed  into  civil  ftates,  like  the  Tartars  and  others  in  the  eaft ; 
where  the  climate  itlclf,  and  the  boundlefs  extent  of  their  terri- 
tory, confpire  to  retain  them  ftill  in  the  lame  favage  (late  of 
vagrant  liberty,  which  was  univerfal  in  the  earlicft  ages,  and 
which  Tacitus  informs  us  continued  among  the  Germans  till  the 
decline  of  the  Roman  empire.  We  have  alfo  a ftriking  example 
of  the  fame  kind  in  the  hiftory  of  Abraham  and  his  nephew 
loot.  When  their  joint  fubftance  became  fo  great,  that  pafture 
and  other  conveniences  grew  fcarce,  the  natural  confequence 
was,  that  a ftrife  arofe  between  their  fervants ; fo  that  it  was 
no  longer  practicable  to  dwell  together.  This  contention  Abra- 
ham endeavoured  to  compofe  : “ Let  there  he  no  ftrife,  I pray 
thee,  between  thee  and  me.  Is  not  the  whole  land  before  thee  ? 
Separate  thylelf,  I pray  thee,  from  me  : If  thou  wilt  take  the 
left  hand,  then  I will  go  to  the  right  ; or  if  thou  depart  to  the 
right  hand,  then  I will  go  to  the  left.”  This  plainly  implies  an 
acknowledged  right,  in  either,  to  occupy  whatever  ground  he 
pleafed,  that  was  not  pre-occupied  by  other  tribes.  “ And  Lot 
lifted  up  his  eyes,  and  beheld  all  the  plain  of  Jordan  that  it  was 
well  watered  everywhere,  even  as  the  garden  of  the  Lord.  Then 
Lot  chofe  him  all  the  plain  of  Jordan,  and  journeyed  eaft;  and 
Abraham  dwelt  in  the  land  of  Canaan.” 

Upon  the  fame  principle  was  founded  the  right  of  migration,, 
or  lending  colonies  to  find  out  new  habitations,  when  the  mo- 
ther country  was  overcharged  with  inhabitants  ; which  was 
praCtifed  as  well  by  the  Phoenicians  and  Greeks,  as  the  Ger- 
mans, Scythians,  and  other  northern  people.  And,  fo  long  as 
it  was  confined  to  the  flocking  and  cultivation  of  delert  un- 
inhabited countries,  it  kept  ftriClly  within  the  limits  of  the  law 
of  nature. 

But  as  the  world  by  degrees  grew  more  populous,  it  daily  tbe- 
came  more  difficult  to  fihd  out  new  lpots  to  inhabit,  without 
encroaching  upon  former  occupants  ; and  by  conftantly  occupy- 
ing the  fame  individual  fpot,  the  fruits  of  the  earth  were  con- 
lumed,  and  its  fpontaneous  produce  deftroyed,  without  any 
provifion  fora  future  fupply  or  fuccelfion.  It  therefore  became 
necefl'ary  to  purfue  fome  regular  method  of  providing  a conliant 
lubfiftence;  and  this  necellity  produced,  or  at  leaft  promoted  - 
and  encouraged,  the  art  of  agriculture.  And  the  art  of  agricul- 
ture, by  a regular  connedtion  and  confequence,  introduced  and 
eftablillied  the  idea  of  a more  permanent  property  in  the  foil 
than  had  hitherto  been  received  and  adopted.  It  was  clear  that 
the  earth  would  not  produce  her  fruits  in  fufficient  quantities 
without  the  alliftatice  of  tillage  ; but  who  would  be  at  the 
pains  of  tilling  it,  if  another  might  watch  an  opportunity, 
to  feize  upon  and  enjoy  the  product  of  his  induilry,  art,  and  la- 
bour ? Had  not,  therefore  a feparate  property  in  lands,  as 
well  as  moveables,  been  veiled  i«  fome  individuals,  the  world 
muft  have  continued  a foreft,  and  men  have  been  mere  animals 
of  prey  ; which,  according  to  fome  philofophers,  is  the  genuine 
flate  of  nature.  Whereas  now  (fo  graciouily  has  Providence  in- 
terwoven our  duty  and  our  happinels  together)  the  relult  of 
this  very  necellity  has  been  the  ennobling  of  the  human  Ipecies, 
by  giving  it  opportunities  of  improving  in  rational  faculties,  as 
well  as  of  exerting  its  natural.  Necellity  begat  property  : and  in 
order  to  inlure  that  property,  recourle  was  had  to  civil  fociety,. 
which  brought  along  with  it  a long  train  of  infeparable  con- 
comitants ; Rates,  governments,  laws,  punilhinents,  and  the 
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ublic  exercife  of  religious  duties.  Thus  connefted  together,  it 
was  found  that  a part  only  of  l'ociety  was  lufficient  to  provide, 
bv  their  manual  labour,  for  the  neceffary  fubfittence  of  all  ; and 
leifure  was  given  to  others  to  cultivate  the  human  mind,  to  in- 
vent ufeful  arts,  and  to  lay  the  foundations  of  fcience. 

The  only  queftion  remaining  is,  How  this  property  became 
aftually  vefted  > or  what  it  is  that  gave  a man  an  exclufive 
right  to  retain  in  a permanent  manner  thatTpecific  land  which 
before  belonged  generally  to  every  body,  but  particularly  to  no- 
body ? And  as  we  before  obferved,  that  occupancy  gave  the  right 
to  the  temporary  up  of  the  foil ; fo  it  is  agreed  upon  all  hands, 
that  occupancy  gave  alfo  the  original  right  to  the  permanent 
property  in  the  fubftance  of  the  earth  itfelf,  which  excludes  every 
one  elfe  but  the  owner  from  the  ufe  of  it.  There  is  indeed  forne 
difference  among  the  writers  on  natural  law,  concerning  the 
reafon  why  occupancy  fhould  convey  this  right,  and  invell  one 
with  this  abfolute  property : Grotius  and  Puffendorfl  infilling, 
that  this  right  of  occupancy  is  founded  upon  a tacit  and  implied 
aflent  of  all  mankind,  that  the  firft  occupant  fhould  become 
the  owner ; and.  Barbeyrac,  Titius,  Mr.  Locke,  and  others, 
holding,  that  there  is  no  fuch  implied  affent,  neither  is  it  necef- 
fary  that  there  fhould  be  ; for  that  the  very  aft  of  occupancy, 
alone,  being  a degree  of  bodily  labour,  is  from  a principle  of  na- 
tural juftice,  without  any  confent  or  compact,  fufficient  of  itfelf 
to  gain  a title.  A difpute  that  favours  too  much  of  nice  and 
fcholaftic  refinement.  However,  both  fides  agree  in  this,  that 
occupancy  is  the  thing  by  which  the  title  was  in'faft  originally 
gained  5 every  man  feizing  to  his  own  continued  ufe  fuch  fpots 
of  ground  as  he  found  moft  agreeable  to  his  own  convenience, 
provided  he  found  them  unoccupied  by  any  one  elfe. 

Property,  both  in  lands  and  moveables,  being  thus  originally 
acquired  by  the  firft  taker,  which  taking  amounts  to  a declara- 
tion, that  he  intends  to  appropriate  the  thing  to  his  own  ufe,  it- 
remains  in  him,  by  the  principle  of  univerfal  law,  till  fuch  time 
as  he  does  tome  other  aft  which  (hows  an  intention  to  abandon 
it ; for  then  it  becomes,  naturally  (peaking,  publici  juris  once 
more,  and  is  liable  to  be  again  appropriated  by  the  next  occu- 
pant. So,  if  one  is  poffeffed  of  a jewel,  and  calls  it  into  the  fea 
or  a public  highway,  this  is  fuch  an  exprefs  dereliftion,  that  a 
property  will  be  veiled  in  the  firft  fortunate  finder  that  (hall 
teize  it  to  his  own  ufe.  But  if  he  hides  it  privately  in  the 
earth,  or  other  fecret  place,  and  it  is  difeovered,  the  finder  ac- 
quires no  property  therein ; for  the  owner  hath  not  by  this 
aft  declared  any  intention  to  abandon  it,  but  rather  the  con- 
trary : and  if  he  lofes  or  drops  it  by  accident,  it  cannot  be  col- 
Jefted  from  thence  that  he  defigned  to  quit  the  pofteffion  ; and 
therefore  in  fuch  cafe  the  property  dill  remains  in  the  loler,  who 
may  claim  it  again  of  the  finder.  And  this,  we  may  remember, 
is  the  doftrine  of  the  Englifh  law  with  relation  to  Treasure- 
Trove. 

But  this  method,  of  one  man’s  abandoning  his  property,  and 
another  feizing  the  vacant  pofteffion,  however  well  founded  in 
theory,  could  not  long  fubfift  in  faft.  It  was  calculated  merely 
for  the  rudiments  of  civil  fociety,  and  necelfarily  ceafed  among  the 
complicated  intcrells  and  artificial  refinements  of  polite  and  efta- 
blifhed  governments.  In  thele  it  was  found,  that  what  became 
inconvenient  or  ufclefs  to  one  man,  was  highly  convenient  and 
ufeful  to  another ; who  was  ready  to  give  in  exchange  for  it  fome 
equivalent  that  was  equally  defirable  to  the  former  proprietor. 
This  mutual  convenience  introduced  commercial  traffic,  and  the 
reciprocal  transfer  of  property  by  fale,  grant,  or  conveyance  : 
which  may  be  confidered  either  as  a continuance  of  the  original 
pofteffion  which  the  firll  occupant  had  ; or  as  an  abandoning  of 
the  thing  by  the  prelent  owner,  and  an  immediate  fuccellive  oc- 
cupancy of  the  fame  by  the  new  proprietor.  The  voluntary  de- 


reliftion of  the  owner,  and  delivering  the  pofteffion  fo  another 
individual,  amount  to  a transfer  of  the  property  ; the  proprietor 
declaring  his  intention  of  no  longer  occupying  the  thing  himfelf, 
but  that  his  own  right  of  occupancy  (hail  be  vefted  in  the  new 
acquirer.  Or,  taken  in  the  other  light,  if  I agree  to  part  with 
an  acre  of  my  land  to  Titius,  the  deed' of  conveyance  is  an  evi- 
dence of  my  intending  to  abandon  the  property  ; and  Titius  be- 
ing the  only  or  firft  man  acquainted  with  fuch  my  intention, 
immediately  fteps  in  and  feizes  the  vacant  pofteffion  : thus,  the 
confent  exprefled  by  the  conveyance  gives  Titius  a good  right 
againll  me;  and  pofteffion  or  occupancy  confirms  that  right 
againft  all  the  world  befides. 

The  moft  univerfal  and  effeftual  way  of  abandoning  property 
is  by  the  death  of  the  occupant  ; when,  both  the  aftual  pofteffion 
and  intention  of  keeping  pofteffion  ceafing,  the  property,  which 
is  founded  upon  fuch  pofteffion  and  intention,  ought  alfo  to  ceafe 
of  courfe.  For,  naturally  fpeaking,  the  inftant  a man  ceafes  to 
be,  he  ceafes  to  have  any  dominion  : elfe,  if  he  had  a right  to 
dilpofeofhis  acquifitions  one  moment  beyond  his  life,  he  would 
alio  have  a right  to  direft  their  difpofal  for  a million  of  ages 
after  him  ; which  would  be  highly  abfurd  and  inconvenient  * . 
All  property  mud  therefore  ceafe  upon  death,  confidering  men 
as  abfolute  individuals,  and  unconnefted  with  civil  fociety  : for 
then,  by  the  principles  before  eftabl  fhed,  the  next  immediate 
occupant  would  acquire  a right  in  all  that  the  deceafed  poffefif- 
ed.  But  as,  under  civilized  governments,  which  are  calculated 
for  the  peace  of  mankind,  fuch  a conftitution  would  be  pro- 
ductive of  endlefs  difturbances,  the  univerfal  law  of  almoft  every 
nation  (which  is  a kind  of  fecondary  law  of  nature)  has  either 
given  the  dying  perfon  a power  of  continuing  his  property,  by 
difpofing  of  his  poffeffions  by  will ; or,  in  cafe  he  neglefts  to 
difpofe  of  it,  or  is  not  permitted  to  make  any  difpofition  at  all, 
the  mufiicipal  law  of  the  country  then  fteps  in,  and  declares  who 
(hall  be  the  fucceflor,  reprefentative,  or  heir  of  the  deceafed"; 
that  is,  who  alone  (hall  have  a right  to  enter  upon  this  vacant 
pofteffion,  in  order  to  avoid  that  confufion  which  its  becoming 
again  common  would  occafion.  And  further,  in  cafe  no  tella- 
ment  be  permitted  by  the  law,  or  none  be  made,  and  no  heir 
can  be  found  fo  qualified  as  the  law  requires,  Hill,  to  prevent 
the  robuft  title  of  occupancy  from  again  taking  place,  the  doc- 
trine of  efeheats  is  adopted  in  almoll  every  country;  whereby 
the  fovereign  of  the  (late,  and  thofe  who  claim  under  his  au- 
thority, are  the  ultimate  heirs,  and  fucceed  to  thofe  inheritances 
to  which  no  other  title  can  be  formed. 

The  right  of  inheritance,  or  defeent  to  the  children  and  rela- 
tions of  the  deceafed,  feems  to  have  been  allowed  much  earlier  than' 
the  right  ofdevifing  by  teftament.  We  are  apt  to  conceive  at  the 
firft  view  that  it  has  nature  on  its  fide  ; yet  we  often  millake  for 
nature  what  we  find  eftablifhed  by  long  and  inveterate  cuilom. 
It  is  certainly  a wile  and  effeftual,  but  clearly  a political  etla- 
blifhment ; fince  the  permanent  right  of  property,  vefted  in. the 
anceftor  himfelf,  was  no  na  ural , but  merely  a civil  right.  It  is 
true,  that  the  tranfmiffion  of  one’s  polTeflions  to  pollenty  has 
an  evident  tendency  to  make  a man  a good  citizen  and  a ufe- 
ful member  of  fociety  : it  fets  the  paffians  on  the  fide  of  duty, 
and  prompts  a man  to  deferve  well  of  the  public,  when. he  is- 
line  that  the  reward  of  his  fervices  will  not  die  with  himfelf, 
but  be  tranfmitted  to  thofe  with  whom  he  is  connefted  by  the 
dearetl  and  moft  tender  affeftions.  Yet,  reafonable  as  this 
foundation  of  the  right  of  inheritance  may  feem,  it  is  probable 
that  its  immediate  original  arofe  not  from  (peculations  altogether, 
fo  delicate  and  refined,  and,  if  not  from  fortuitous  circum^- 
ftances,  at  lead  from  a plainer  and  more  fimple  principle.  A. 
man’s  children  or  nearell  relations  are  ufually  about  him  on  his 
death-bed,  and  are  the  earlieft  witnefleB  of  his  deceafe.  They 


* This  light,  inconvenient  as  it  certainly  is,  the  law  of  Scotland  gives  to  every  man  oyerhis  real  ellate,  by  auihorifing 
entail  it  on  his  heirs  for  ever, 
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became  therefore  generally  the  next  immediate  occupants,  till 
at  length  in  procels  of  time  this  frequent  ufage  ripened  into  ge- 
neral law.  raid  therefore  alio  in  the  earlieti  ages,  on  failure 
of  children,  a man’s  fervants  born  under  his  roof  were  allowed 
to  be  his  heirs  ; being  immediately  on  the  fjpol  when  he  died. 
For  we  find  the  old  patriarch  Abraham  expref'sly  declaring, 
that  “ fince  God  had  given  him  no  feed,  his  fteward  Eliezer, 
one  born  in  his  houle,  was  his  heir.” 

While  property  continued  only  for  life,  teffaments  were  ufe- 
lefs  and  unknown  ; and  when  it  became  inheritable,  the  inhe- 
ritance was  long  indefealible,  and  the  children  or  heirs  at  law 
were  incapable  of  exclufion  by  will.  Till  at  length  it  was  found, 
that  fo  Uriel  a rule  of  inheritance  made  heirs  difobedient  and 
head-ltrong,  defrauded  creditors  of  theii  jull  debts,  and  prevented 
many  provident  fathers  from  dividing  or  charging  their  eftates  as 
the  exigence  uf  their  families  required.  1 his  introduced  pretty 
generally  the  right  of  dilpofing  ot  one’s  property,  or  a part  of  it, 
by  tejiament  ; that  is,  by  written  or  oral  mftrudtions  properly 
nvitneljed. and  authenticated,  according  to  the  pie- jure  of  the 
decea.ed  ; which  we  therefore  emphatically  ftyle  his  ivill.  This 
was  eftablifhed  in  fome  countries  much  later  than  in  others.  In 
Ingland,  till  modern  times,  a man  could  only  difpofe  of  one 
third  of  his  moveables  from  his  wife  and  children  ; and.  in  ge- 
neral, no  will  was  permitted  of  lands  till  the  reign  of  Henry 
VIII.  and  then  only  of  a certain  portion  ; for  it  was  not  till 
after  the  Reftoration  that  the  power  of  devifing  real  property 
became  founiverlal  as  at  prefent. 

Wills,  therefore,  and  teftaments,  rights  of  inheritance,  and 
fuccellions,  are  all  of  them  creatures  of  the  civil  or  municipal 
laws,  and  accordingly  are  in  all  refpedts  regulated  by  them  ; 
every  diftincl  country  having  different  ceremonies  and  requifites 
to  make  a teilament  completely  valid;  neither  does  any  thing 
vary  more  than  the  right  of  inheritance  under  different  national 
ellabliftiments.  In  England  particularly,  this  diverfity  is  car- 
ried to  fuch  a length,  as  if  it  had  been  meant  to  point  out  the 
power  of  the  laws  in  regulating  the  fucceffion  to  property,  and 
how  futile  every  claim  muftbe  that  has  not  its  foundation  in  the 
pofitir:  rules  of  the  ftate.  In  perfonal  eftates,  the  father  may 
Succeed  to  his  children ; in  landed  property,  he  never  can  be  their 
immediate  heir  by  any  the  remoteft  poffibility  : in  general,  only 
the  eldeft  fon,  in  fome  places  only  the  youngeft,  in  others  all  the 
fons  together,  have  a right  to  fucceed  to  the  inheritance  : In 
real  eftates,  males  are  preferred  to  females,  and  the  eldeft  male 
will  ufually  exclude  the  reft;  in  the  divifion  of  perfonal  eftates, 
the  females  of  equal  degree  are  admitted  together  with  the 
males,  and  no  right  of  primogeniture  is  allowed. 

This  one  confideration  may  help  to  remove  the  fcruples  of 
many  well-meaning  perfons,  who  let  up  a mi  (taken  confcience 
in  oppofition  to  the  rules  of  law.  If  a man  diftnherits  his  fon, 
by  a will  duly  executed,  and  leaves  his  eftate  to  a ftranger,  there 
are  many  who  confider  this  proceeding  as  contrary'  to  natural 
juftice  ; while  others  fo  fcrupuloully  adhere  to  the  fuppofed 
intention  of  the  dead,  that  if  a will  of  lands  be  attefted  by  only 
two  witnelles  inftead  of  three,  which  the  law  requires,  they  are 
apt  to  imagine  that  the  heir  is  bound  in  confcience  to  relinquifh 
his  title  to  the  d'evifee.  But  both  of  them  certainly  proceed 
upon  very  erroneous  principles  : as  if,  on  the  one  hand,  the 
ion  had  by  nature  a right  to  fucceed  to  his  father’s  lands  ; or  as 
if,  on  the  other  hand,  the  owner  was  by  nature  entitled  to  diredt 
the  fuccefliori  of  his  property'  after  his  own  deceafe.  Whereas 
the  law  of  nature  luggefts,  that  on  the  death  of  the  poffeffor  the 
eftate  lhould  again  become  common,  and  be  open  to  the  next 
occupant,  unlels  otherwife  ordered,  for  the  fake  of  civil  peace, 
by  the  pofitive  law  of  fociety.  The  pofitive  law  of  fociety, 
which  is  with  us  the  municipal  laws  of  England  and  Scotland, 
dircdls  it  to  veil  in  fuch  perfon  as  the  laft  proprietor  lhall  by 
will,  attended  with  certain  requifitesj  appoint ; and,  in  defedl  of 
fuch  appointment,  to  go  to  iontc  particular  perfon,  who,  from 
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the  -refult  of  certain  local  conftitutions,  appears  to  be  the  heir 
at  law.  Hence  it  follows,  that,  where  the  appointment  is 
regularly  made,  there  cannot  be  a fhadow  of  right  in  any  one 
hut  the  perfon  appointed  : and,  where  the  neceffary  requifues 
are  omitted,  the  right  of  the  heir  is  equally  ilrong,  and  built 
upon  as  folid  a foundation,  as  the  right  of  the  devifee  would 
have  been,  fttppofing  fuch  requifites  were  obferved. 

Bin,  after  all,  there  are  fome  few  things,  which,  notwit h- 
ftanding  the  general  introduction  anil  continuance  of  property, 
mu  ft  It  ill  unavoidably  remain  in  common  ; being  fuch  wherein 
nothing  but  an  ufufruCluary  property  is  capable  of  being  had: 
and  therefore  they  ft  ill  belong  to  the  firft  occupant  during  the 
time  he  holds  poffeffion  of  them,  and  no  longer.  Such  (among 
others)  are  the  elements  of  light,  air,  and  water;  which  a man 
may  occupy  by  means  of  his  windows,  his  gardens,  his  mills, 
and  other  conveniences : fuch  alfo  are  the  generality  of  thofe 
animals  which  are  faid  to  be  ferre  natura,  or  of  a wild  and  un- 
tameable  difpofition  ; which  any  man  may  feize  upon  and  keep 
for  his  own  ufe  or  pleafure.  Ail  thefe  things,  fo  long  as  they 
remain  in  podtlfion,  every  man  has  a right  to  enjoy  without 
difturbance  ; but  if  once  they'  efcape  from  his  culiody,  or  he 
voluntarily  abandons  the  ufe  of  them,  they  return  to  the  com- 
mon flock,  and  any  other  man  has  an  equal  right  to  feize  and 
enjoy  them  afterwards. 

Again,  there  are  other  things  in  which  a permanent  property 
may  fubfift,  not  only  as  to  the  temporary  ufe,  but  alfo  the  folid 
fubftance.;  and  which  yet  would  be  frequently' found  without  a 
proprietot,  had  not  the  wifdom  of  the  law  provided  a remedy'  to 
obviatg  this  inconvenience.  Such  are  forefts  and  other  walfe 
grounds,  which  were  omitted  to  be  appropriated  in  the  general 
difti  ibution  of  lands : fuch  alfo  are  wrecks,  eftravs,  and  that 
fpeeies  of  wild  animals  which  the  arbitrary  conftitutions  of 
pofitive  law  have  diftinguifhed  from  the  reft  by  the  well-known 
appellation  of  game.  With  regard  to  thefe  and  fome  others, 
as  dillurbances  and  quarrels  would  frequently  arife  among  indi- 
viduals contending  about  the  acquifition  of  'his  fpeeies  of  pro- 
perty by  firft  occupancy,  the  law  has  therefore  wifely  cut  up 
the  root  of  diffenfion,  by  vefting  the  things  themfelves  in  the 
fovereign  of  the  ftate  ; or  elfe  in  his  representatives  appointed 
and  authorifed  by  him,  being  ufually  the  lords  of  manors.  And 
thus  our  legiflature  has  univerfally  promoted  the  grand  ends  of 
civil  fociety',  the  peace  and  lecurity  of  individuals,  by  (teadily 
pnrfuing  that  wife  and  orderly'  maxim,  of  affigning  to  every 
thing  capable  of  ownerfhip  a legal  and  determinate  owner. 

In  this  age  cf  paradox  and  innovation,  much  has  been  faid  of 
liberty  and  equality',  and  fome  few  have  contended  for  an  equa- 
lization of  property.  One  of  the  wildeft  declaimers  on  this 
fubjedl,  who  is  for  abolifhing  property  altogether  has  (inadver- 
tently we  fuppofe)  given  a complete  confutation,  not  only  of 
his  own  arguments,  but  alfo  of  the  arguments  of  all  who  have 
written,  or,  we  think,  can  write,  on  the  fame  fid?  of  the  quef- 
tion.  After  labouring  to  prove  that  it  is  grofs  in  jn  ft  ice  in  any 
man  to  retain  more  than  is  abfolutely  neceffcv  to  fupply  hint 
with  food,  clothes,  and  fhelter,  this  zealous  reformer  ftates  an 
objedlion  to  his  theory,  arifing  from  the  well-known  allure- 
ments of  (loth,  which,  if  the  accumulation  of  property  were 
not  permitted,  would  banifh  induftry  from  the  whole  world. 
The  objedlion  lie  urges  fairly,  and  anfwers  it  thus : “ It  may 
be  obferved,  that  the  equality  for  which  we  are  pleading  is  an 
equality  that  would  fucceed  to  a ftate  of  great  intelleftual  im- 
provement. bo  bold  a revolution  cannot  take  place  in  human 
affairs,  till  the  general  mind  has  been  highly  cultivated.  1 lie 
prefent  age  of  mankind  is  greatly  enlightened  ; but,  it  is  to  be 
feared,  is  not  yret  enlightened  enough.  Hally  and  undigefted 
tumults  may  take  place,  under  the  idea  of  an  equalization  of 
property;  but  it  is  only  a calm  and  clear  conviction  of  juft  ice, 
of  juftice  mutually  to  be  rendered  and  received,  of  happinefs  to 
be  produced  by  the  dejertion  of  our  mojl  rooted  habi.s,  that  can 
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introduce  an  invariable  fyftem  of  this  fort.  Attempts  without 
this  preparation  will  be  produ&ive  only  of  confufion.  Their 
eflVft  will  lie  momentary,  and  a new  and  more  barbarous  in- 
equality will  fueced.  Each  man  with  unaltered  appetite  will 
watch  his  opportunity  to  gratify  his  love  of  power,  or  his  love 
of  diftin&ion,  by  ufurping  on  his  inattentive  neighbours.’’ 

Thele  are  juft  obfervations,  and  fuch  as  we  have  often  made 
to  ourfelves  on  the  various  propofed  reformations  of  govern- 
ment. The  illumination  which  the  author  requires  before  he 
would  introduce  his  abolition  of  property,  would  conftitute 
men  more  than  angels  ; for,  to  be  under  the  influence  of  no 
paftion  or  appetite,  and  to  be  guided  in  every  aiftion  by  un- 
mixed  benevolence  and  pure  intelleft,  is  a degree  of  perfection 
which  we  can  attribute  to- no  being  inferior  to  G^/d.  Cut  it  is 
the  object  of  the  greater  part  of  this  writer’s  book  to  prove 
that  all  men  muft  arrive  at  fuch  perfection  before  bis  ideal  re- 
public can  contribute  to  their  happinefs  ;-and  therefore  every 
one  who  is  confeious  of  being  at  any  time  fwayed  by  paftion, 
and  who  feels  that  he  is  more  atiached  to  his  wife  or  children 
than  to  ftrang  rs,  will  look  without  envy  to  the  prefent  inequa- 
lities of  property  and  power,  if  he  be  an  intelligent  difciple  of 
Mr.  Godwin. 

J Vercvy  Propfbty.  Ste Cow-Right. 

bROPriFCY  is  a word  derived  from  7Tfopij7£ia,  and  in  its 
original  import  lignifies  the  prediction  of  future  events. 

As  Gcd  alone  can  perceive  with  certainty  the  future  aCtions 
of  free  agents,  and  the  remote  confequences  of  thofe  laws  of 
nature  which  he  himftlf  cftablifhtd,  prophecy,  when  clearly 
fulfilled,  affords  the  molt  convincing  evidence  of  an  intimate 
and  fupernattiral  communion  between  God  and  the  perfon  who 
uttered  the  prediction.  Together  with  the  power  of  woiking 
miracles,  it  is  indeed  the  only  evidence  which  can  be  given  of 
fuch  a communion.  Hence,  among  the  profeffors  of  every 
religious  fyftem  except  that  which,  is  called  the  religion  of 
nature,  there  have  been  nnmberlefs  pretenders  to  the  gift  of 
prophecy.  The  Pagan  nations  of  antiquity  had  their  oracles, 
augurs,  and  footh Payers.  Modern  idolaters  have  their  necro- 
mancers and  diviners;  and  the  Jews,  Chriftians  and  Mahometans 
have  their  feers  and  prophets. 

The  ill-founded  pretenfions  of  paganifm,  ancient  and  mo- 
dern* have  been  expofed  under  various  articles  of  this  work. 
(See Di  vi nation,  Magic,  Necromancy,  and  Mythology.) 
And  the  claims  of  the  Arabian  impoftor  are  examined  under 
the  articles  Alcoran  and  Mahometanism  ; fo  that  at  pre- 
fent we  ha'-e  only  to  confider  the  ufc,  intent,  and  truth  of  the 
Jcwifh  and  Chriftian  prophecies. 

Previous  to  our  entering  on  this  invefligatlon,  it  may  he 
proper  to  obferve,  that,  in  the  Scriptures  of  the  Old  and  New 
Tcltaments,  the  fignificatinn  of  the  word  prophecy  is  not 
always  confined  to  the  foretefting  of  future  events.  In  feveral 
infiances  it  is  of  the  fame  import  with  preaching,  and  denotes 
the  fatuity  of  illuftrating,  and  applying  to  prefent  practical 
purpofes,  the  doctrines  of  prior  revelation.  Thus,  in  Nelie- 
m;ah  it  is  faid,  “ Thou  haft  appointed  prophets  to  preach 
and  whoever  fpeaketh  unto  men  to  edification,  and  exhorta- 
tion, and  comfort,  is  by  St.  Paul  called  a prephet.  Hence  it 
was  that  there  were  fchools  of  prophets  in  lfrael,  where  young 
men  were  inftru&ed  in  the  truths  of  religion,  and  titled  to  ex- 
hott  and  comfort  the  people. 

in  this  article,  however,  it  is  chiefly  of  importance  to  con- 
fine oulfelves  to  that  kind  of  prophecy  which,  in  declaring 
truth'-  either  paft,  prefent,  or  future,  required  the  immediate 
infpiration  of  God. 

Every  one  who  looks  into  the  hi  (lory  of  the  world  muft  ob- 
ferve, that  the  minds  of  men  have  from  the  beginning  been 
gradually  opened  by  a tiain  of  events  (till  improving  upon,  and 
adding  light  to  each  other  ; as  that  cf  each  individual  is,  by 
proceeding  from  the  firlt  elements  and  feet's  of  fciuice,  to 


more  enlarged  views  and  a ftill  higher  growth.  Mankind 
neither  aie  nor  ever  have  been  capable  of  entering  into  the 
depths  of  knowledge  at  once;  of  receiving  a whole  fyltem  of 
natural  or  moral  truths  together  ; but  muft  be  let  into  them 
by  degrees,  and  have  them  communicated  by  little  a -d  little, 
as  they  ate  able  to  bear  it.  That  this  is  the  caie  with  refpeft 
to  human  fcience  is  a faift  which  cannot  be  queftioned ; and 
there  is  as  little  room  to  queftion  it  with  rtfpeft  to  the  progrefs 
of  religious  knowledge  among  men,  either  taken  cclledtively  or 
in  each  individual.  Why  the  cafe  is  thus  in  both,  why  all  are 
not  adult  at  once  in  body  and  mind,  is  a queftion  which  the  re- 
ligion of  nature  is  equally  called  upon  with  revelation  to  anfwcr. 
The  fadl  may  not  be  ealily  accounted  for,  but  the  reality  of  it 
is  incontrovertible. 

Accordingly,  the  great  objedt  of  the  feveral  revelations  re- 
corded in  the  Old  Teftament  was  evidently  to  keep  alive  a fenfe 
of  religion  in  the  minds  of  men,  and  to  train  them  by  degrees 
for  the  reception  of  thofe  Pimple  but  fublime  truths  by  which 
they  were  to  be  faved.  The  notions-  which  the  early  defend- 
ants of  Adam  entertained  of  the  Supreme  Being,  and  of  the 
relation  in  which  they  ftood  to  him,  were  probably  very  grofs ; 
and  we  fee  them  gradually  refined  by  a feiies  of  revelations  or 
prophecies,  each  in  fucceftion  more  explicit  than  that  by  which 
it  was  preceded,  till  the  advent  of  Him  who  was  the  way,  the 
truth,  and  the  life,  and  who  brought  to  light  life  and  immor- 
tality. 

When  a revelation  was  made  of  any  important  truth,  the 
grounds  of  which  the  mind  of  man  has  not  faculties  to  com- 
prehend, that  revelation,  though  undoubtedly  a prophecy,  muft 
have  been  fo  far  from  confirming  the  truth  of  revealed  religion 
in  general,  that  it  could  not  gain  credit  itfelf  but  by  fome  ex- 
trinfic  evidence  that  it  came  indeed  from  God.  Hence  we  find 
Mofes,  after  it  was  revealed  to  him  from  the  burning  buffi  that 
he  ftiould  deliver  his  countrymen  from  Egyptian  bondage,  reply- 
ing, “ Behold,  they  will  not  believe  me,  nor  hearken  to  my 
voice ; for  they  will  fay.  The  Lord  hath  not  appeared  unto 
thee.”  This  revelation  certainly  conftituted  him  a prophet  to 
lfrael ; and  there  cannot  be  a doubt  but  that  he  perfectly  knew 
the  divine  fource  from  which  he  received  it  : but  he  very  natu- 
rally and  reafonably  concluded,  that  the  children  of  lfrael 
would  not  believe  that  the  Lord  had  appeared  to  him,  unit  Is 
he  could  give  them  fome  other  proof  of  this  preternatural  ap- 
pearance than  his  own  fimple  affirmation  of  its  reality.  This 
proof  he  was  immediately  enabled  to  give,  by  having  conferred 
upon  him  the  power  of  working  miracles  in  confirmation  of  his 
prophecy.  Again,  when  Gideon  was  called  to  the  deliverance 
of  lfrael,  the  angel  of  the  Lord  came  and  faid  unto  him,  “The 
Lord  is  with  thee,  thou  mighty'  man  of  valour:  go  in  this  thy 
might,  and  thou  (halt  fave  lfrael  from  the  hand  of  the  Midian- 
ites.  Have  not  I fent  thee?"  Here  was  a prophecy  deli- 
vered by  the  angel  of  the  Lord,  to  encourage  Gideon’s  under- 
taking : but  he,  being  probably  afraid  of  fome  illufion  of  fenfe 
or  imagination,  demanded  a fign  that  lie  was  really  an  angel 
who  talked  with  him.  A fign  is  accordingly  given  him,  a 
miraculous  fign,  with  which  he  is  fatisfied,  and  undertakes  the 
work  appointed  him. 

From  thefe  and  many  fimilar  tranfadftioijs  recorded  in  the 
Old  Teftament,  it  appears  that  prophecy  was  never  intended  as 
evidence  of  an  original  revelation.  It  is  indeed,  by  its  very 
native,  totally  unfit  for  fuch  a purpofe  ; becaufe  it  is  impof- 
fible,  without  fome  extrin lie  proof  of  its  divine  origin,  to  know 
whether  any  prophecy  be  true  or  falfe,  till  the  sera  arrive  at 
which  it  ought  to  be  fulfilled.  When  it  is  fulfilled,  it  affords 
complete  evidence  that  he  who  uttered  it  fpake  by  the  fpirit  of 
God,  and  that  the  do&rines  which  he  taught  of  a religious 
nature  were  all  cither  diftated  by  the  fame  fpirit,  or  at  leail 
are  true,  and  calculated  to  direift  mankind  in  the  way  of  their 
ducy. 
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The  prophecies  vouchfafed  to  the  patriarchs  in  the  mnft 
early  periods  of  the  world,  were  all  intended  to  keep  alive  in 
their  minds  a fenfe  of  religion,  and  to  dirett  their  views  to  the 
future  completion  of  that  firft  and  greatcft  prophecy  which  was 
made  to  Adam  immediately  on  his  fall  : but  in  order  to  fecure 
credit  to  thofe  prophecies  themfelves,  they  were  always  accom- 
panied by  fome  miraculous  fign  that  they  were  indeed  given  by 
the  God  of  truth,  and  were  not  the  delufions  of  fanaticifm  or 
liypocrify.  Prophecy,  in  the  proper  fenfe  of  the  word,  com- 
menced with  the  fall;  and  the  firft  inftance  of  it  is  implied 
in  the  fentence  denounced  upon  the  original  deceiver  of 
mankind  : “ I will  put  enmity  between  thee  and  the  woman, 
and  between  thy  feed  and  her  feed  : It  lhall  bruife  thy  head, 
and  thou  (halt  bruife  his  heel.”  A 

This  prophecy',  though  one  of  the  mod  important  that  ever 
was  delivered,  when  conlidered  by  itfelf  is  exceedingly  ob- 
fcure.  That  Adam  fhould  have  underftood  it,  as  fome  of  his 
degenerate  fons  have  pretended  to  do,  in  a literal  fenfe,  is  abfo- 
lutely  impoffible.  He  knew  well  that  it  was  the  great  God  of 
heaven  and  earth  who  was  fpeaking,  and  that  fuch  a Being 
was  incapable  of  trifling  with  the  wretchednefs  of  his  fallen 
creature.  The  fentence  denounced  upon  himfelf  and  his  wife 
was  awful  and  fevere.  The  woman  was  doomed  to  forrow  in 
conception  ; the  man,  to  forrow  and  travail  all  the  days  of  his 
life.  The  ground  was  curfed  for  his  fake  ; and  the  end  of  the 
judgment  was,  “ Dull  thou  art,  and  to  dull  thou  (halt  return.” 
Had  our  firft  parents  been  thus  left,  they  mull  have  looked 
upon  themfelves  as  rejetted  by  their  Maker,  delivered  up  to 
trouble  and  forrow  in  the  world,  and  as  having  no  hope  in  any 
other.  With  fuch  impreflions  on  their  minds  they  could  have 
retained  no  fenfe  of  religion;  for  religion,  when  unaccompanied 
by'hope,  is  a date  of  phrenfy  and  diftrattion:  yet  it  is  certain 
that  they  could  have  no  hope  from  any  thing  exprefsly  re- 
corded by  Mofes,  except  what  they  might  draw  from  this  fen- 
tence palTed  on  their  deceiver.  Let  us  then  endeavour  to 
afeertain  what  confolation  it  could  afford  them. 

At  that  awful  jnntture,  they  mull  have  been  fenfible  that 
their  fall  was  the  vittory  of  the  ferpent,  whom  by  experience 
they  had  found  to  be  an  enemy  to  God  and  to  man.  It  could 
not  therefore  but  be  fome  comfort  to  them  to  hear  this  enemy 
firft  condemned,  and  to  fee  that,  however  he  had  prevailed 
againft  them,  he  had  gained  no  vittory' over  their  Maker.  By 
his  condemnation  they  were  fecured  from  thinking  that  there 
was  any  malignant  being  equal  to  the  Creator  in  power  and 
dominion  ; an  opinion  which,  through  the  prevalency  of  evil, 
gained  ground  in  after  times,  and  was  deftruttive  of  all  true 
religion.  The  belief  of  God’s  fuprenve  dominion  being  thus 
prefewed,  it  was  ftill  neceffary  to  give  them  fuch  hopes  as 
might  induce  them  to  love  as  well  as  to  fear  him  : and  thefe 
they  could  not  but  conceive,  when  they  heard  from  the  mouth 
of  their  Creator  and  Judge,  that  the  ferpent’s  vittory  was  not 
complete  even  over  themfelves;  that  they  and  their  pofterity 
fhould  be  enabled  to  conteft  bis  empire  ; and  that,  though 
they  were  to  fuffer  much  in  the  (tiugglc,  they  fhould  yet 
finally  prevail,  bruife  the  ferpent’s  head,  and  deliver  themfelves 
from  his  power  and  dominion. 

This  prophecy  therefore  was  to  our  firft  parents  a light 
fhining  in  a dark  place.  All  that  they  could  certainly  conclude 
from  it  was,  that  their  cafe  was  not  defperate  ; that  fome  re- 
medy, fome  deliverance  from  the  evil  they  were  under,  would  in 
time  appear;  but  •wly.n , or  where,  or  by  what  mentis  they  were 
to  be  doivered,  they  could  not  poflibly  underftand,  unlefs  the 
matter  was  further  revealed  to  them,  as  probably  it  was  at  the 
inllitution  of  facrifice.  (See  Sacrifice.)  Obfcure,  however, 
as  this  prornife  or  prophecy  was,  it  ferved  after  the  fall  as  a 
foundation  for  religion,  and  truft  and  confidence  towards  God 
in  hopes  of  deliverance  in  time  from  the  evils  of  difobedicnce  : 
and  this  appears  to  have  been  the  foie  purpofe  for  which  it  was 


given — and  not,  as  fome  well-meaning  though  weak  advocates 
for  Chriftiaiiity  have  imagined,  as  a predittion  pointing  dired/y 
to  the  crofs  of  Chrift, 

As  this  prophecy  was  the  firft,  fo  is  it  the  only  confiderable 
one  in  which  we  have  any  concern  from  the  creation  to  the 
days  of  Noah.  It  was  proportioned  to  the  then  wants  and 
neceffities  of  the  world,  and  was  the  grand  charter  of  God’s 
mercy  after  the  fall.  Nature  had  no  certain  help  for  finners; 
her  rights  were  loft  with  her  innocence,  ft  was  therefore 
neceffary  either  to  deftroy  the  offenders,  or  to  raife  them  to  a 
capacity  of  falvation,  by  giving  them  fuch  hopes  as  might 
enable  them  to  exercife  a reafonable  religion.  So  far  the  light 
of  this  prophecy  extended.  ' By  what  means  God  intended  to 
work  their  falvation,  he  did  not  exprefsly  declare:  and  who 
has  a right  to  complain  that  he  did  not,  or  to  preferibe  to  him 
rules  in  difpenfing  his  mercy  to  the  children  of  men  ? 

Upon  the  hopes  of  mercy,  which  this  prophecy  gives  in  very- 
general  terms,  mankind  refted  till  the  birth  of  Noah.  At  that 
period  a new  prophecy  was  delivered  by  Lamech,  who  foretells 
that  his  fon  fhould  comfort  them  concerning  the  work  and  toil 
of  their  hands,  “ becaufe  of  the  earth  which  the  Lord  had 
curfedd’  We  are  to  remember,  that  the  curfe  pronounced 
upon  the  earth  was  part  of  the  fentence  parted  upon  our  firft 
parents ; and  when  that  part  was  remitted,  if  it  ever  was  re- 
mitted, mankind  would  acquire  new  and  more  lively  hopes  that 
in  God’s  good  time  they  fhould  be  freed  from  the  whole.  But 
it  has  been  fhown  by  bifhop  Sherlock,  in  his  “ Ufe  and  Intent 
of  Prophecy,”  that  this  declaration  of  Lamech’s  was  a predic- 
tion, that  during  the  life  of  his  fon  the  curfe  fhould  be  taken 
off  from  the  earth  : and  the  fame  prelate  has  proved  with  great 
perfpicuity,  and  in  the  molt  fatisfattory  manner,  that  this 
happy  revolution  attually  took  place  after  the  flood.  The 
limits  preferibed  to  an  article  of  this  kind  will  not  permit  u* 
even  to  abridge  his  arguments.  We  fhall  only  obferve,  that  the 
truth  of  his  conclufion  is  manifeft  from  the  very  words  of 
feripture ; for,  when  God  informs  Noah  of  his  defign  to  de- 
ftroy the  world,  he  adds,  “ But  with  thee  will  I eftablifh  my 
covenant and  as  foon  as  the  deluge  was  over,  he  declared 
that  he  “ would  not  again  curfe  the  ground  any  more  for  man's 
fake  ; but  that,  while  the  earth  fhould  remain,  feed-time  and 
harvtft,  and  cold  and  heat,  and  ftimmer  and  winter,  and  day 
and  night,  fhould  not  ceafe.”  From  this  laft  declaration  it  is 
apparent  that  a curfe  had  been  on  the  earth,  and  that  feed- 
time  and  hat  veft  had  often  failed ; that  the  curfe  was  now 
taken  off;  and  that  in  confeqnence  of  this  covenant,  as  it  is 
called,  with  Noah  and  his  feed  and  with  every  living  creature, 
mankind  fhould  not  henceforth  be  fubjetted  to  toil  fo  fevere 
and  fo  generally  fruitlefs. 

It  may  feem  furprifing  perhaps  to  fome,  that,  after  fo  great 
a revolution  i.i  the  world  as  the  deluge  made,  God  fhould  fay- 
nothing  to  the  remnant  of  mankind  of  the  punifhments  and 
rewards  of  another  life,  but  fhould  make  a new  covenant  with 
them  relating  merely  to  fruitful  feafons  and  the  bleffmgs  of  the 
earth.  But,  in  the  feriptures,  we  fee  plainly  a gradual  working 
of  Piovidence  towards  the  redemption  of  the  world  from  the 
curfe  of  the  fall  ; that  the  temporal  blelfings  were  firft  reftored, 
as  an  earneft  and  pledge  of  better  things  to  follow  ; and  that 
the  covenant  given  to  Noah  had,  ftrittly  fpeaking,  nothing  to 
do  with  the  hopes  of  futurity,  which  were  referved  to  be  the 
matter  of  another  covenant,  in  another  age,  and  to  be  revealed 
by  him,  whofe  province  it  was  to  “bring  life  and  immortality 
to  light  through  the  gofpel.”  But  if  Noah  and  his  forefathers 
expetted  deliverance  from  the  whole  curfe  of  the  fall,  theattual 
deliverance  from  one  part  of  it  was  a very  good  pledge  of  a 
further  deliverance  to  be  expetted  in  time.  Man  himfelf  was 
curfed  as  well  as  the  ground ; he  was  doomed  to  duft : and 
fruitful  feafons  are  but  a fmall  relief,  compared  to  the  greatnefs 
of  his  lofs.  But  when  fruitful  feafons  came,  and  one  part  of 
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the  curfe  was  evidently  abated,  it  gave  great  aflurance  that  t!ic 
other  fnould  not  la  it  tor  ever  ; but  that  by  feme  means,  Hill 
unknown  to  them,  they  fhould  be  freed  from  the  u hole,  and 
finally  biuife  the  ferpent’s  head,  who,  at  the  deluge,  had  fo 
fevtitly  bruifed  man’s  heel. 

Upon  this  aflurance  mankind  relied  for  fume  generations, 
and  praftifed,  as  we  have  every  reafon  to  believe,  a rational 
nvoifhip  to  the  one  God  of  the  univerfe.  At  lull,  however, 
idolatry  was  by  fome  means  or  other  introduced  {fee  Poly- 
theism), and  fpread'  lb  univtrfally  through  the  world,  that 
true  religion  would  in  ail  probability  haye  entirely  failed,  had 
not  God  vilibly  interpofed  to  preferve  fuch  a fenfe  of  it  as  was 
i.ecelfary  for  the  accomplifhment  of  his  .great  ckfign  to  reftore 
mankind.  This  he  did  by  calling  Abraham  from  amid  It  his 
idolatrous  kindred,  and  renewing  to  him  the  word  of  prophecy  : 

Grt  thee  out  of  thy  country  (laid  he),  and  from  thy  kindred, 
and  from  thy  father’s  houfe,  unto  a land  that  I will  ihow  thee. 
And  I will  make  of  thee  a great  nation,  and  I will  kiefs  thee,  and 
make  thy  name  great;  and  thou  flialt  be  a blelfing.  And  1 will 
kiefs  them  that  blefs  thee,  and  curfe  him  that  cuvfeth  thee  ; and  in 
thee  (hull  all  the  families  of  the  earth  be  bldTed.”  Thefe  magnifi- 
cent promifes  are  feveral  times  repeated  to  the  father  of  the  faith- 
ful; with  additional  circutnrilances  of  great  importance — fuch  as, 
•“  that  he  fnould  be  multiplied  exceedingly  ; that  he  fhould  be 
a father  of  many  nations  ; that  kings  fhould  come  out  of  him 
and,  above  all,  that  God  would  eilablilh  an  eucrlajling  covenant 
with  him  and  his  feed,  to  give  him  and  them  all  the  land  of 
Canaan  for  an  everlajling  p'fojjion,  and  to  be  their  God." 

Upon  fuch  of  thefe  promiles  as  relate  to  temporal  blefiings 
we  need  not  dwell.  They  are  much  of  the  fame  nature  with 
thofe  w hich  had  been  given  before  to  Lamech,  Noah,  Shem, 
and  Japbeth  ^ and  all  the  world  knows  how  amply  and  literally 
they  have  been  fulfilled.  There  was  however  fo  little  proba- 
bility in  nature  of  their  accompli  foment  at  the  time  when  they 
were  made,  that  we  find  the  patriarch  afking,  “ whereby  he 
fhould  know  that  he  fhould  inherit  fuch  an  extent  of  country?’’ 
And  as  the  promifes  that  he  fhould  inherit  it  were  meant  to  be  a 
foundation  for  religion,  and  confidence  in  God,  a miraculous 
fign  was  given  him  that  they  came  indeed  from  the  fpirit  of 
truth.  This  removed  from  his  mind  every  doubt,  and  made 
him  give  the  fulleft  credit,  not  only  to  them,  but  alfo  to  that 
other  promife,  M that  in  his  feed  fhould  all  the  nations  of  the 
-earth  be  -blefTcd.” 

What  diftindl  notion  he  had  of  this  blefling,  or  in  what 
manner  he  hoped  it  fhould  be  effedled,  we  cannot  pretend  to 
fay.  •“  But  {fays  bithop  Sherlock)  that  he  underllood  it  to  he 
a promife  of  rdtoring  -mankind,  and  delivering  them  from  the 
remaining  curfe  of  live  fall,  there  can  be  no  doubt.  He  knew 
that  death  had  entered  by  (in  ; he  knew  that  God  had  promifed 
victory  and  redemption  to  the  feed  of  the  woman.  Upon  the 
hopes  of  this  relloration  the  religion  of  his  anccllors  was 
founded.;  and  when  God,  from  whom  this  blefling  on  all  men 
was  expedled,  did -exprtMy  promife  a blefling  on  all  men,  and 
in  this  promife  founded  his  -eveilafiing  covenant — what  could 
Abraham  elfe  expect  hut  the  completion  in  his  feed  of  that 
ancient  promife  and  prophecy  concerning  the  victory  to  be 
obtained  by  the  woman’s  feed  ? The  curie  of  the  ground  was 
expiated  in  the  flood,  and  the  earth  reftored  with  a bitfling, 
which  was  the  foundation  of  the  temporal  covenant  with  Noah  ; 


fliarc  of  which  God  exorefsly  grants  to  Abraham  and 
his  py fieri ty  particularly,  together  with  a promife  to  bring,  by 
their  means,  a new  and  further  blefling  upon  the  whole  race  of 
men.  If  we  lay  thefe  things  to  heart,  we  cannot  fuppofe  that 
lefs  could  be  expedled  from  the  new  promife  or  prophecy  given 
to  Abraham,  than  a deliverance  from  that  part  of  the  curfe  Hill 
remaining  on  men  : Dijl  thou  ai  t,  and  unto  dujl  thou  Jh  alt  re- 
turn. In  virtue  of  this  covenant,  Abrahafn  and  his  poftevily 
had  reafon  to  expedt  that  the  time  would  come  when  man 
fhould  be  called  from  his  duff  again.  For  this  expectation  they 
had  his  aflurance  who  gave  the  covenant,  that  he  would  be 
their  God  for  ever.  W ell  might  our  Saviour  then  tell  the  fens 
of  Abraham,  that  even  Mofes  at  the  bufli  fhosyed  the  refurrec- 
tion  of  the  dead,  when  he  called  the  Lord  the  God  of  Abra- 
ham", and  the  God  of  Ifaac,  and  the  God  of  Jacob.” 

Thefe  promifes  made  to  Abraham  were  renewed  to  Ifaac 
and  Jacob  ; to  the  laft  of  whom  it  was  revealed,  not  only  that 
all  the  nations  of  the  earth  fhould  be  blefled  in  his  feed,  but 
that  the  blefling  fhould  fpring  from  his  fop  Judah.  It  if, 
however,  by  no  means  evident  that  any  one  of  thofe  patriarchs 
knew  preciielv  by  what  means*  the  cuifc  of  the  fall  was  to  be 
entirely  removed,  an  ! all  men  called  from  their  duft  again.  It 
was  enough  that  they  were  convinced  of  the  fadt  in  general 
terms,  fince  fuch  conviction  was  a fufficient  foundation  of  a 
rational  religion  ; and  the  defeendants  of  Abraham  had  no 
other  foundation  upon  which  to  reft  their  hopes,  and  pay  a 
cheerful  worth  ip  to  the  God  of  their  fathers,  till  the  giving  of 
the  law  to  Mofes  Then  indeed  they  were  incorporated  into  a 
fociety,  with  municipal  laws  of  their  own,  and  placed  under  a 
theocratic  government;  the  temporal  promifes  made  to  their 
fathers  were  amply  fulfilled ; religion  was  maintained  among 
them  by  rewards  and  punifliments  equally  difir ibuted  in  this 
world  (fee  Theology):  and  a feries  of  prophets  fucceeding 
one  another  pointed  out  with  greater  and  greater  clearnefs,  as 
the  fulntfs  of  time  approached,  the  perfon  who  was  to  redeem 
mankind  from  the  power  of  death  ; by  what  means  he  was  to 
work  that  great  redemption,  and  at  what  precife  period  he  was 
to  make  his  appearance  in  the  world.  By  thefe  fupernaturai 
interpolitions  of  divine  providence,  the  principles  of  pure  theifm 
and  the  pradtice  of  true  religion  were  preferved  among  the 
children  of  Ifrael,  when  all  other  nations  were  funk  in  the 
grofleft  idolatry,  and  wallowed  in  the  molt  abominable  vices  ; 
when  the  far-famed  Egyptians,  Greeks  and  Romans  fell  down 
with  adoration  to  flocks  and  flones  and  the  vilefl  reptiles ; and 
when  they  had  no  well  grounded  hope  of  another  life,  and 
were  in  faCl  without  God  in  the  world. 

From  this  fhort  deduClion  we  think  ourfelves  entitled  to 
conclude,  that  the  primary  ufe  and  intent  of  prophecy,  under 
the  various  difpenfations  of  the  Old  Teftamcnt,  was  not,  as  is 
too  often  fuppofed,  to  eflablifh  the  divine  million  of  Jefus 
Chrift,  but  to  keep  alive  in  the  minds  of  thofe  to  whom  it  was 
given,  a fenfe  of  religion,  and  a hope  of  future  deliverance 
from  the  curfe  of  the  fall.  It  was,  in  the  expreflive  language 
of  St.  Peter,  “ a light  that  flione  in  a dark  place,  unto  which 
men  did  well  to  take  heed  until  the  day  dawned  and  the  day- 
ftar  arofe  in  their  hearts.’’  But  though  this  was  certainly  the 
original  intent  of  prophecy  (for  Clirifl,  had  he  never  been  fore- 
told, wou'd  have  proved  himfelf  to  be  the  Son  of  God  with 
power  by  his  aflonifhing  miracles,  and  his  vefurreClion  from  the 


* This  they  certainly  could  not  know  from  the  promifes  exprefied  in  the  very  general  terms  in  which  they  are  recorded  in 
the  book  of  Gencfis.  It  is,  however,  not  improbable  that  thofe  promifes,  as  they  immediately  received  them,  were  conceived 
in  terms  more  prccife  and  particular;  and,  at  all  events,  Dr.  Warburton  lias  proved,  to  the  full  convidlion  of  every  mah  who  is 
not  a determined  unbeliever,  that  Abraham  was  commanded  to  facrifice  his  fern  Ifaac,  not  only  as  a trial  of  his  obedience,  hut 
alfo  that  God  might  give  him,  wliat  he  earneftly  defired,  a fcenical  reprcfentalion  of  the  means  by  which  mankind  were  to  be 
r rt>emed  from  death.  The  learned  writer  thinks,  and  his  reafoning  compels  us  to  think  with  him,  that  to  this  trail faft ion  our 
•Saviour  alludes  when  lie  fays,  •'  Your  father  Abraham  rejoiced  to  fee  mv  day,  and  lie  law  it  and  was  glad.” 
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dead),  yet  it  cannot  be  denied,  that  along  feries  of  prophecies, 
given  in  different  and  far  diftant  ages,  and  having  all  their  com- 
pletion in  the  life,  death,  and  refurreClion  ot  Jefus,  concur  very 
forcibly  with  the  evidence  of  miracles  to  prove  that  he  was 
the  feed  of  the  woman  ordained  to  bruife  the  head  of  the  fer- 
pent,  and  reftore  man  to  his  forfeited  inheritance.  To  the 
Jews  the  force  of  this  evidence  mud  have  been  equal,  if  not 
fuperior,  to  that  of  mira.cles  themfclves;  and  therefore  we  find 
the  apoftles  and  fir  ft  preachers  of  the  gofpel,  in  their  addrefles 
to  them,  conftantly  appealing  to  the  law  and  the  prophets, 
whilft  they  urged  upon  the  Gentiles  the  evidence  of  miracles. 

In  order  to  form  a right  judgment  of  the  argument  for  the 
truth  of  Chriftianity  drawn  from  the  fure  word  of  prophecy, 
we  mull  not  confider  the  prophecies  given  in  the  Old  Tefta- 
ment  as  fo  many  predictions'  only  independent  of  each  other; 
for,  if  wc  do,  we  (hall  totally  lofe  fight  of  the  purpofe  for 
which  they  were  originally  given,  and  fliall  never  be  able  to 
fatisfy  onrfelves  when  confronted  by  the  objections  of  unbe- 
lievers. It  is  eafy  for  men  of  leifure  and  tolerable  parts  to  find 
difficulties  in  particular  predictions,  and  in  the  application  of 
them  made  by  writers  who  lived  many  hundred  years  ago,  and 
who  had  many  ancient- books  and  records  of  the  Jewilh  church, 
from  which  they  drew  many  paflages,  and  perhaps  fome  pro- 
phecies ; which  books  and  records  we  have  not,  to  enable  us 
to  under ftand  and  to  juftify  their  applications.  But'ft  is  not  fo 
eafy  a matter  to  fhow,  or  to  perfuade  the  world  to  believe, 
that  a chain  of  prophecies  reaching  through  feveral  thoufand 
years,  delivered  at  different  times,  yet  manifeflly  fubfervient  to 
one  and  the  fame  adminill ration  of  providence  from  beginning 
to  end,  is  the  effeCl  of  art  and  contrivance  and  religious  fraud. 
In  examining  the  feveral  prophecies  recorded  in  the  Old  Tefta- 
ment,  we  are  not  to  fuppofe  that  each  of  them  exprefsly  pointed 
out  and  clearly  charaCterifed  Jefus  Chrilt,  Had  they  done  fo, 
inflead  of  being  a fupport  to  religion  in  general,  the  purpofe 
for  which  they  were  originally  intended,  they  would  have  had 
a very  different  effeCl,  by  making  thofe'to  whom  they  were 
given  repine  at  being  placed  under  difpenfations  fo  very  infe- 
rior to  that  of  the  gofpel.  We  are  therefore  to  inquire  only 
whether  all  the  notices,  which,  in  general  and  often  metapho- 
rical terms,  God  gave  to  the  fathers  of  his’  intended  lalvation, 
are  perfeClly  anfwered  by  the  coming  of  Chrift;  and  we  fliall 
find,  that  nothing  has  been  promifed  with  refpecl  to  that  fub- 
jeCl  which  has  riot  been  performed  in  thfc  amplell  manner.  If 
we  examine  the  prophecies  in  this  manner,  we  fliall  find  that 
{here  is  not  one  of  them,  which  the  Apoftles  have  applied  to 
the  Mefiiah,  that  is  not  applicable  in  a rational  and  important 
fenfe  to  fomething  in  the  birth,  life,  preaching,  death,  refurrec- 
tion  and  afeenfion  of  Jefus  of  Nazareth;  that,  as  applied  to 
him,  they  are  all  confident  with  each  other;  and  that,  though 
fome  few  of  them  may  be  applied  without  abfurdity  to  perfons 
and  events  under  the  Jewifh  difpenfation,  Chrill  is  the  only 
perfon  that  ever  exifted  in  whom  they  all  meet  as  in  a centre. 
In  the  limits  preferibed  us,  it  is  impolfible  that  we  fliould  enter 
upon  a particular  proof  of  this  pofitioo.  Jt  has  been  proved 
by  numberlefs  writers,  and,  with  refpeCl  to  the  mod  important 
prophecies,  by  none  with  greater  fuccefs  than  bifliop  Sherlock 
in  his  “ Ufe  and  Intent  of  Prophecy  in  the  leveral  Ages  of  the 
World;”  a work  which  we  recommend  to  our  readers,  as  one 
of  the  mofl  valuable  on  the  fubjeft  in  our  own  or  any  other 
language. 

But,  admitting  that  it  would  have  been  improper,  for  the 
reafons  already  hinted  at,  to  have  given  a clear  and  precife  de- 
feription  of  Chrift,  and  the  Chrillian  difpenfation,  to  men  .who 
were  ordained  to  live  under  difpenfations  lefs  perfect — how,  it 
may  be  afked,  comes  it  to  pafs,  that  many  of  the  prophecies 
applied  by  the  writers  of  the  gofpel  to  our  Saviour  and  his 
actions  are  Hill  dark  and  obfeure,  and  fo  far  from  belonging 
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evidently  to  him  and  to  him  only,  that  it  requires  much  learn- 
ing and  fagacity  to  fhow  even  now  the  comieClion  between 
fome  prophecies  and  the  events? 

In  anfwer  to  thefe  quellions,  the  learned  prelate  juft  referred 
to  obferves,  “That  the.  obfeurity  of  prophecy  does  not  arife 
from  hence,  that  it  is  a relation  or  defeription  of  fomething 
future  for  it  is  as  eafy  to  fpeak  of  things  futuie  plainly,  and 
intelligibly,  as  it  is  of  things  pad  or  prefent.  It  is  not,  there- 
fore, of  the  nature  of  prophecy  to  be  obfeure;  for  it  may  eafily 
'be  made,  when  he  who  gives  it  thinks  fit,  as.  plain  as  biflory. 
On  the  other  fide,  a figurative  and  dark  defeription  of  a future 
event  will  be  figurative  and  dark  ftill  when  the  event  happens  ; 
and  confequently  will  have  all  the  obfeurity  of  a figurative  and 
dark  defeription  as  well  after  as  before  the  event.  The  pro- 
phet Ifaiah  deferibes  the  peace  of  Chrift’s  kingdom  in  the  fol- 
lowing manner  : * The  wolf  fliall  dwell  with  the  lamb,  and  the 
leopard  fliall  lie  down  with  the  kid,  and  the  calf  and  the  young 
lion,  and  the  falling,  together,  and  a little  child  fliall  lead 
them.’  Nobody,  fome  modern  Jews  excepted,  ever  underftood 
this  literally  ; nor  can'  it  now  be  literally  applied  to  the  ftate  of 
the  golpel.  It  was  and  is  capable  of  different  interpretations  • 
it  may  mean  temporal  peace,  or  that  internal  and  fpiritual 
peace — that  tranquillity  of  mind,  which  fets  a man  at  peace 
with  God,  himfalf,  and  the  world.  But,  whatever  the  true 
.meaning  is,  this  prophecy  does  no  more  obtrude  one  determi- 
nate fenfe  upon  the  mind  fince  the  coming  of  Chrift  than  it 
did  before.  But  then  we  fay,  the  ftate  of  the  gofpel  was  very 
properly  prefigured  in  this  defeription,  and  is  as  properly  pre- 
figured in  a hundred  more  of  the  like  kind ; and  fince  they  all 
agree  in  a fair  application  to  the  ftate  of  the  gofpel,  we  ftrongly 
conclude,  that  this  ftate  was  the  thing  foretold  under  fuch  cx- 
preflions.  So- that  the  argument  from  prophecy  for  the  truth 
of  Chriftianity  does  not  reft  on  this,  that  the  event  has  necefia- 
rily  limited  and  afeertained  the  particular  fenfe  and  meaning  of 
every  prophecy;  but  in  this,  that  every  prophecy  has  in  a 
proper  fenfe  been  completed  by  the  coming  of  Chrift.  It  is 
abfurd,  therefore,  to  expetl  clear  and  evident  conviction  from 
every  fingle  prophecy  applied  to  Chrift  : the  evidence  mull 
arife  from  a view  and  comparifon  of  alb  together.’’  It  is 
doubtlefs  a great  millake  to  fuppofe  that  prophecy  was  in- 
tended foltly  or  chiefly  for  their  fakes  in  whole  time  the  events 
predicted  are  to  happen.  What  great  occafion  is  there  to  lay 
in  fo  long  beforehand  the  evidence  of  prophecy  to  convince  men 
of  things  that  are  to  happen  in  their  own  times;  the  truth  of 
which  they  may,  if  they  pleafe,  learn  from  their  own  fenfes  ? 
Yet  fome  people  are  apt  to  talk  as  if  they  thought  the  truth  of 
the  events  prediCled  depended  very  much  on  the  evidence  of 
prophecy  : they  fpeak,  for  inftancc,  as  if  they  imagined  the 
certainty  and  reality  of  our  Saviour’s  refurreClion  were  much 
concerned  in  the  clearnefs  of  the  prophecies  relating  to  that 
great  and  wonderful  event,  and  feem  to  think  that  they  are 
confuting  the  truth  of  his  refurreClion  when  they  arc  pointing 
out  the  abfurdity  of  the  prophecies  relating  to  it.  But  can  any 
thing  be  more  abfhrd  ■ For,  what  ground  or  pretence  is  there 
to  inquire,  whether  the  prophe-cies  foretelling  that  the  Mefiiah 
(Tumid  die,  and  rife  again,  do  truly  belong  to  Chi  id,  unlefs  we 
are  (irft  fatisfied  that  Chrift  died,  and  rofe  again  ? 

The  part  which  unbelievers  ought  to  take  in  this  quefiion,.  if; 
they  would  make  any  ufe  of  prophecy,  ihould  be,  to  fhow 
from  the  proplie's  that  Chrift  was  necefiarily  to  rife  from  the. 
dead  ; and  then  to  prove  that  in  fad  Jefus  never  did  rife.  Here 
would  be  a plain  confequer.ee.  But,  if  they  like  not  this  me- 
thod, they  ought  to  let  the  prophecies  alone;  for,  if  Chrift  did 
not  rife,  there  is  no  harm  done  though  the  prophets  have  not 
foretold  it.  And  if  they  allow  the  refurreClion  of  Chrift,  what 
do  t hey  gain  by  diferediting  the  prophets?  The  event  will  be 
what  it  is,  let  the  prophecies  be  what  they  will* 
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Thefe  confederations  fhow  how  far  the  gofpel  is  mcejf.iri.ly 
concerned  in  prophetical  evidence,  and  how  clear  the  prophe- 
cies fhould  he.  Chrilt  claims  to  be  the  peffon  foretold  in  the 
law  and  the  prophets;  and,  as  truth  nuift  ever  be  confident 
with  itfelf,  this  claim  mud  be  true  as  well  as  all  others.  This 
is  the  part  then  to  be  tried  on  the  evidence  of  prophecy  : Is 
Chrilt  that  perfon  delcribed  and  foretold  under  the  Old  Tefta- 
mentj-or  not  ? Whether  all  the  prophecies  relating  to  him  be 
plain  or  not  plain,  it  matters  little  ; the  fingle  queltion  is,  Are 
there  enough  plain,  to  fhow  us  that  Chrilt  is  the  perfon  fore- 
told under  the  Old  Tertament  ? If  there  be,  wt  are  at  an  end 
of  our  inquiry,  and  want  no  further  help  from  prophecy  ; 
efpecially  fince  we  have  feen  the  day  dawn,  and  enjoyed  the 
marvellous  light  of  the  gofpel  of  God. 

But  fo  unrealonable  are  unbelievers,  that,  whilft  fome  of 
them  objeft  to  the  obfeurity  of  the  prophecies,  others  have 
rejefted  them  altogether  on  account  of  their  clearnefs,  pretend- 
ing that  they  are  hiftories,  and  not  predictions.  The  prophecies 
againft  which  this  objection  has  been  chiefly  urged  are  thofe  of 
Daniel,  which  were  firll  called  in  queltion  by  the  famous  Por- 
phyry. He  affirmed  that  they  were  not  compofed  by  Daniel, 
vvhofe  name  they  bear,  but  by  fome  author  who  lived  in  Judea 
about  the  time  of  Atitiochus  Epiphanes  ; becaufe  all  to  that 
time  contained  true  hillory,  but  that  all  the  faCts  beyond  that 
were  manifeftly  falfe. 

This  method  of  oppofing  the  prophecies,  as  a'  father  of  the 
church  rightly  obferves,  is  the  ftrongelt  teftimony  of  their 
truth  ; for  they  are  fo  exaCtly  fulfilled,  that  to  infidels  the  pro- 
phet feemed  not  to  have  foretold  things  future,  but  to  have 
related  things  paft.  To  an  infidel  of  this  age,  if  he  lias  the 
fame  ability  arid  knowledge  of  hillory  that  Porphyry  had,  all 
the  fubfequent  prophecies  of  Daniel,  except  thofe  which  are 
ftill  fulfilling,  would  appear  to  be  hi  (lory,  and  not  prophecy  : 
for  it  entirely  overthrows  the  notion  of  their  being  written  in 
the  days  of  Antiochus  Epiphanes,  or  of  the  Maccabees,  and  tfta- 
blifhes  the  credit  of  Daniel  as  a prophet  beyond  contradiction, 
that  there  are  feveral  of  thofe  prophecies  which  have  been 
fulfilled  fince  that  period  as  well  as  before ; nay,  that  there  are 
prophecies  of  Daniel  which  are  fulfilling  at  this  very  time  in 
the  world. 

Our  limits  will  not  permit  us  to  enter  into  the  objections 
■vyhich  have  been  made  to  this  prophet  by  the  author  of  “ The 
Literal  Scheme  of  Prophecy  coufidered  nor  is  there  occafion 
that  we  fhould  enter  into  them.  They  have  been  all  examined 
and  completely  anfvvered  by  bilhop  Chandler  in  his  “ Vindica- 
tion of  his  Defence  of  Chriftianity,”  by  Mr.  Samuel  Chandler 
in  his  “ Vindication  of  the  Antiquity  and  Authority  of  Daniel’s 
Prophecies/’  and  by  bifhop  Newton  in  his  excellent  “ Diflerta- 
tions  on  the  Prophecies/’  To  thefe  authors  we  refer  the 
reader  ; and  (hall  conclude  the  prefent  article  with  a view  of 
fome  prophecies  given  in  very  remote  ages,  which  are  in  this 
age  receiving  their  accomplifhment. 

Of  thefe,  the  full  is  that  of  Noah  concerning  the  fervitude 
of  the  pofterity  of  Canaan.  In  the  greater  part  of  original 
manuferipts,  and  in  Qiir  verfion  of  the  holy  feriptures,  this  pro- 
phecy is  thus  exprefled  : “ Curfed  be  Canaan  ; a fervant  of 
fervants  (hall  he.be  to  Kis  brethren:”  but  in  the  Arabic  verfion, 
and  in  lome  copies  of  the  Septuagint,  it  is,  “ Curfed  be  Ham 
the  father  of  Canaan;  a fervant  of  fervants  (hall  he  be  to  his 
brethren.’’  Whether  the  curfe  was  really  pronounced  upon 
Ham,  which  we  think  mod  probable,  or  only  upon  his  fon 
Canaan,  we  (hall  find  the  prediction  remarkably  fulfilled,  not 
barely  ages  after  the  book  of  Gcnefis  wa3  very  generally 
known,  hut  alfo  at  this  very  day.  It  is  needlefa  to  inform  any 
man  who  has  but  looked  into  the  Old  THtament,  that  when 
the  ancient  patriarchs  pronounced  either  a curfe  or  a bleffing 
upon  any  of  their  fons,  they  meant  to  declare  the  future  for- 
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tunes,  not  of  that  fon  individually,  but  of  his  defeendants  as  a 
tribe  or  nation.  Let  n.s  keep  this  in  mind,  and  proceed  to 
compare  with  Noah’s  prophecy,  firft,  the  fortunes  of  the  de- 
fendants of  Canaan,  the  fourth  fon  of  Ham,  and  then  the 
fortunes  of  the  pofterity  of  Ham  by  his  other  fonc. 

With  the  fate  of  the  Canaanites  every  reader  is  acquainted. 
They  were  conquered  by  Joflrua  feveral  centuries  after  the 
delive’ry  of  this  prophecy  ; and  fuch  of  them  as  were  not  ex- 
terminated were  by  him  and  Solomon  reduced  to  a (late  of  the 
lowed  fervitude  to  the  Tfraelites, ' the  pofterity  of  Shem  the 
brother  of  Ham.  The  Greeks  and  Tomans  too,  who  were 
the  defeendants  of  Japhelh,  not  only  fubdued  Syria  and  Pa- 
lcftine,  but  alfo  purfued  and  conquered  fuch  of  the  Canaanites 
as  were  anywhere  remaining;  as  for  indance  the  Tyrians  and 
Carthaginians,  of  whom  the  former  were  ruined  by  Alexander 
and  the  Grecians,  and  the  latter  by  Scipio  and  the  Romans. 
Nor  did  the  eflfe6ts  of  the  curfe  ftop  there.  The  miferable- 
remainder  of  that  devoted  people  have  been  ever  fince  (laves  to 
a foreign  yoke  ; firft,  to  the  Saracens,  who  are  defeended  from 
Shem;  and  afterwards  to  the  Turks,  who  are  defeended  from 
Japheth  ; and  under  tire  Turkidi  dominion  they  groan  at  this 
day. 

If  we  take  the  prophecy  as  it  (lands  in  the  Arabic  verfion, 
its  accomplifhment  is  ftill  more  remarkable.  The  whole  conti- 
nent of  Africa  was  peopled  principally  by  the  pofterity  of 
Ham.  And  for  how  many  ages  have  the  better  parts  of  that 
country  lain  under  the  dominio'ri,  firft  of  the  Romans,  then  of 
the  Saracens,  and  now  of  the  Turks  !'  In  what  wickednefs, 
ignorance,  barbarity,  flavery,  and  mifery,  live  mod;  of  it?  inha- 
bitants ! and  of  the  poor  negroes  how  many  thoufands  are  every 
year  fold  and  bought  like  beafts  in  the  market,  and  conveyed, 
from  one  quarter  of  the  world  to  do  the  work  of  beafts  in  an- 
other ; to  the  full  accomplishment  indeed  of  the  prophecy,  but 
to  the  lading  difgrace  of  thofe  who  are  from  the  love  of  gain 
the  inftruments  of  fulfilling  it.  Nothing  can  be  more  com- 
plete than  the  execution  of  the  fentence  as  well  upon  Ham  as 
upon  Canaan;  and  the  hardieft  infidel  will  not  dare  to  fay  that 
it  was  pronounced  after  the  event. 

The  next  prophecy  which  we  (hall  notice  is  that  of  Abra- 
ham concerning  the  multitude  of  his  defeendants;  which  every- 
one knows  is  ftill  fulfilled  in  the  Jews  even  in  their  difperfed 
ftate,  and  therefore  cannot  have  been  given  after  the  event  of 
which  it  fpeaks. 

Of  the  fame  kind  are  the  feveral  prophecies  coneerning- 
Iflimaelv;  of  which  fame  have  been  fulfilled,  and  others  are  at 
prefent  fulfilling  in  the  null  aftonithing  manner.  Of  this  fon 
of  Abraham  it  was  foretold,  that  “ he  fhould  be  a wild  man  ; 
that  his  hand  fhould  be  againft  every,  man,  and  every  man’s 
hand  again  ft:  him  ; that  he  fhould  dwell  in  tire  prefence  of- all 
his  brethren  ; that  he  fhould  be  multiplied  exceedingly,  beget 
twelve  princes,  and  become  a great  nation.”  The  (acred  hifto- 
rian  who  records  tlieie  prophecies  adds,  that  “ God  was  with 
the  lad,  and  he  grew,  and  dwelt  in  the  vvildernefs,.  and  became 
an  archer,” 

To  (how  how  fully  and  literally  all  thefe  prophecies  have 
been  accomplifhed,  would  require  more  room  than  we  have  to 
beftow;  and  to  the  reader  of  hiftory  the  labour  would  be 
fuperfluous.  We  fir  all  therefore  only  rcquelt  the  unbeliever  to 
attend  to  the  hiftory  of  the  Arabs,  the  undoubted  defeendants 
of  llhmael  ; and  to  fay  how  it  comes  to  pafs,  that,  though 
they  have  been  robbers  by  land  and  pirates  by  fea  for  time 
immemorial ; though  their  hands  have  been  againft  every  man, 
and  every  man’s  hand  againft  them  ; they  always  have  dwelt,, 
and  at  this  day  dwell,  in  the  prefcnce  of  their  brethren,  a free 
and  independent  people.  It  cannot  be  pretended  that  no  at- 
tempt has  ever  been  made  to  conquer  them;  for  the  gre.teft 
conquerors  ,in  the.  world  have  all  in  their  turns  attempted  it  a 
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but  though  Feme  of  them  made  great  progrcfs,  not  one  was 
ever  crowned  with  fuecefsv  It  cannot  be  pretended  that  the 
inacceffiblenefs  of  their  country  has  been  their  protection  ; for 
their  country  has  been  often  penetrat  'd,  though  it  never  was 
entirely  fibdued.  When  in  all  human  probability  they  have 
been  on  the  brink  of  ruin,  they  were  fignally  and  providentially 
d.iivered.  Alexander  was  preparing  an  expedition  againlt 
thorn,  when  he  was  cut  ofF  in  the  flower  of  his  age.  Pom.pey 
was  in  the  career  or  his  conquefts,  when  urgent  affairs  called 
him  elfcwhere.  Aifus  Gallius  had  penetrated  far  into  their 
country,  when  a fatal  difea'e  deltroyed.  great  numbers  of  his 
men,  and  obliged  him  to  return.  Trajan  befieged  their  capital 
city,  but  was  defeated  by  thunder  and  lightning  and  whirl- 
winds. Sevcrtis  befieged  the  fame  city  twice,  and  was  twice 
repelled  from  before  it.  The  Turks,  though  they  were  able 
to  wreft  from  them  their  foreign  conquells,  have  been  fo  little 
able  to  fnbdue  the  Arabs  therafelves,  or  even  to  rellrain  their 
depredations,  that  they  are  obliged  to  pay  them  a fort  of 
annual  tribute  for  the  fafe  paflage  of  the  pilgrims  who  go  to 
Mecca  to  pay  their  devotions.  On  thefts  facts  we  {hall  not  ex- 
claim. lie  who  is  not  tlruck  upon  comparing  the  Ample 
hiflory  of  this  Angular  people  with  the  prophecies  lo  long  ago 
delivered  of  then!  and  their  great  anoettor,  wlioft  love  of  liberty 
is  compared  to  that  of  the  wild  afs,  would  rife  wholly  unmoved 
from  or.r  exclamations. 

A fourth  prophecy  of  this  kind,  which  cannot  be  alleg'  d to 
have  been  uttered  after  tiie  event,  is  the  denunciation  of  Mofca 
againlt  the  children  of  llrael  in  cafe  of  their  t'ifobedience  ; 
which  is  fo  literally  fulfilled,  that  even  at  this  moment  it  ap- 
pears rather  a hiitory  of  the  prefent  Rate  of  the  Jews,  than  a 
remote  prediction  of  their  apoffacy  and  punifhment.  “ And 
the  Lotd  flidll  Scatter  thee  among  all  people  from  the  one  end 
of  the  earth  even  unto  the  other.  And  among  thefe  nations  (halt 
thou  find  no  cafe,  neither  fnali  the  foie  of  thy  foot  have  reft  ; but 
the  Lord  fhall  give  thee  there  a trembling  heart,  and  failing  of 
eyes,  and  forrow  of  mind.  And  thy  life  {hall  hang  in  doubt 
before  thee  ; and  thou  {halt  fear  day  and  night,  and  {halt  have 
none  affurance  of  thy  life."  (Dent,  xxviii.  64,  65,  66.) 

“ And  thou  {halt  become  an  aftonifhmtnt,  a proverb,  and  a 
by-word,  among  all  nations,  whither  the  Lord  lhall  lead  you." 
{Dent,  xxviii.  37.) 

Similar  to  this  denunciation,  but  attended  with  feme  circum- 
ftances  {fill  more  wonderful,  is  the  following  prediction  of  the 
prophet  Hofea  : “ The  children  of  Ifrael  fhall  abide  many 
days  without  a king,  and  without  a prince,  and  without  a facri- 
fice,  and  without  an  image,  and  without  an  epbod,  and  without 
teraphim.  Afterwards  {hall  the  children  of  Ifrael  return,  and 
feek  the  Lord  their  God,  and  David  their  king ; and  fnali  fear 
the  Lord  and  his  goodnefs  in  the  latter  days*."  In  this 
paflage  eve  And  the  ft'.tte  of  the  Jews  for  the  lalt  1700  years 
clearly  and  dillin&Iy  deferibed  with  all  its  circnmflances.  From 
the  time  that  they  rejected  their  Mefliab,  a'l  things  began  to 
work  towards  the  ciellrucfion  of  their  politics  both  civil  and 
religious;  and  within  a few  years  from  his  death,  their  city, 
temple,  and  government  wtre  utterly  ruimd  ; and  they  them- 
felves  not  carried  into  a gentle  captivity,  to  e joy  their  laws, 
and  live  under  governors  of  their  own,  as  they  did  in  Babylon, 
but  they  were  {eld  like  beafts  in  a tnaikct,  and  became  flave,  in 
the  ft  iefteft  fenfc;  and  from  that  day  to  this  have  had  neither 
prince  nor  chief  among  them.  Nor  will  any  one  of  them  ever 
be  able,  after  all  ibeir  pretences,  to  prove  his  defeent  from 
Aaron,  or  to  fay  v»uh  certainty  whether  he  is  of  the  tribe  of 
JuJah  or  of  the  tribe  of  Levi,  till  he  fliail  difcover  that  un- 


. known  country  where  never  mankind  dwelt,  and. where  the 
apocrypha!  Efdras  has  placed  their  brethren  of  the  ten  trilns. 
This  being  the  cafe,  it  is.  impolhble  they  can  have  either  an 
altar,  or  a facrifice,  or  a prieflhood,  according  to  the  inftituth.n 
of  Mofes,  but  are  evidently  an  out  cat!  people  living  under  laws 
which  cannot  be  fulfilled. 

The  caufe  of  this  deplorable  condition  is  likewife  afligned 
with  the  fame  perfpicuity  : they  are  fcaltered  over  the  face  of 
the  earth,  becaufe  they  do  not  acknowledge  Chrift  for  the 
Mefliab  ; becaufe  they  do  not  fubmit  to  t heir  own  king,  the 
true  David.  In  the  prophetic  writings  the  name  of  David  is 
frequently  given  to  the  Mefliab,  who  was  to  defeend  fiom  that 
prince.  Thus  Ezekiel,  fpeaking  of  the  kingdom  of  Chrift, 
lays,  “ I will  fet  up  one  Shepherd  over  them,  and  he  fliail  feed 
them,  even  my  fervant  David  : he  fliail  feed  them,  ar.d  he  fliail 
be  their  ftiepl.erd.”  And  Jeremiah  fays,  “ They  fliail  ferve  the 
Lord  their  God,  and  David  their  king,  whom  I will  raife  up 
unto  them.” 

That  in  thefe  places,  as  well  as  in  the  paflage  under  confi- 
deratior,  the  Mefliab  is  meant,  is  undeniable  ; for  David  the 
fon  .of  Jefl'e  was  dead  long  before  any  of  the  three  prophets 
was  born  ; and  by  none  of  them  it  is  laid,  “ afterwards  David 
their  king  fliail  come  again  but,  “ afterwards  the  children  of 
Ifrael  (hall  return  to  David  their  king,"  they. lhall  recover  from 
their  blind  infatuation,  and  leek  him  whom  they  have  not  y-t 
known.  By -their  not  receiving  Jcfirs  for  the  Chrift,  they  have 
fo  rfeited  all  claim  to  the  divine  favour,  and  arc,  of  confequence, 
<c  without  a king,  and  without  a chief,  and  without  a facrifice, 
and  without  an  attar,  and  without  a priellhood.” 

The  time,  however,  will  come,  when  they  fliail  return  and 
feek  “ the  Lord  their  God  and  David  their  king;”  when  they 
fhall  tremble  before  him  whom  their  fathers  crucified,  and 
honour  the  fon  even  as  they  honour  the  father.  That  this  pa  t 
of  the  prophecy  will  in  time  be  as  completely  fulfilled  as  the 
other  has  been,  may  be  confidently  expeCled  frorh  the  wondeiful 
prefervation  of  the  Jews  for  fo  many  ages.  Scattered  as  they 
are  over  the  whole  earth,  and  hated  as  they  are  by  all  nations, 
it  might  naturally  be  thought,  that  in  procefs  of  time  they 
would  have  coalefced  with  their  conquerors,  and  have  been  ulti- 
mately abfoibed  and  annihilated  by  the  union,  fo  that  not  a 
trace  of  them  fnould  now  have  remained:  yet  the  fadt  is,  that, 
difperfed  as  they  have  ever  fincc  been  over  the  whole  face  of 
the  globe,  they  have  never,  in  a fingle  inftance  in  any  country, 
loft  their  religious  or  national  diftinclions  ; and  they  are  now 
generally  fuppofed  to  be  as  numerous  as  they  were  under  the 
reigns  of  David  and  Solomon.  This  is  contraiy  to  ail  hiftory, 
and  all  experience  of  the  courfe  of  human  affairs  in  fimilar 
cafes  ; it  has  been  boldly  and  julfly  ftyled  a (landing  miracle. 
Within  ioco  or  iaco  years  back,  a great  variety  of  extraordi- 
nary and  important  revolutions  have  taken  place  among  the 
nations  of  Europe.  In  the  fouthern  part  of  this  ifland  the 
Britons  were  conquered  by  t he  Saxons,  the  Saxons  by  the 
Danes,  and  the  Danes  and  Saxons  by  the  Normans;  but  in  a 
few  centuries  thefe  oppofite  and  hollile  nations  were  confoli- 
dated  into  one  indiftinguifhable  mafs,.  Italy,  about  the  fame 
time  that  Britain  was  fubdued  by  the  Saxons,  was  conquered 
by  the  Goths  and  Vandals:  and  it  is  not  eafy  to  conceive  a 
more  (hiking  contrail  than  that  which  fubflfted  between  the 
polifhed  inhabitants x)f  that  delightful  country  and  their  favage 
invaders;  and  yet  how  foon  did  all  diflindtion  ceafe  between 
them  ! In  France,  the  Roman  colonies  gradually  aflirr-ilated 
with  the  ancient  Gauls  ; and  in  Spain,  though  the  Moors  a n- 
tinued  for  feveral  ages,  and  till  their  final  expulfion,  a diftft.Ct 


* Such  is  our  tranflation  of 
ius  : “ T he  children  of  Ifrai 
j altar,  and  without  a prieft! 

. ; 


)f  this  remarkable  prophecy;  but  the  Greek  verfion  of  the  Seventy  has  it,  perhaps  more  pri 
ul  fliail  abide  many  days  without  a king,  and  without  a chief,  and  without  facrifice,  and  w 
hood,  and  without  prophecies.  Afterwards,”  ike. 
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rtoplc,  vet,  after  they  were  once  reduced  to  a ftate  of  fubjec- 
tion  their  numbers  very  fenfibly  diminifhed  ; and  fuch  of  them 
as  were  fuffered  to  remain  after  their  laft  overthrow  have  been 
Jong  fince  fo  blended  with  the  Spaniards  that  they  cannot  now 
be  diftinguifhed.  But,  with  regard  to  the  Jews,  the  wonder  is, 
that,  though  they  do  not  in  any  country  where  they  are  fettled 
bear  any  proportion  to  the  natural  inhabitants;  though  they 
are  univerfally  reduced  to'a  Hate  of  the  lowed  fubjedtion,  and 
even  expofed  to  hatred,  contempt,  and  perfecution ; yet  in  no 
inftance  does  there  feem  to  be  the  leaft  appearance  or  probabi- 
lity of  their  numbers  being  diminiihed,  in  no  inftance  do  they 
difeover  any  decay  of  attachment  to  their  religious  principles. 
\\  hence  then  comes  it  that  this  people  alone,  who,  having  no 
form  of  government  or  a republic  anywhere  fubfilling,  are 
without  the  mean3  by  which  other  people  are  kept  united  and 
diftinft,  ihould  Hill  be  preferved  among!!  fo  many  different 
nations  ? How  comes  it,  when  they  have  been  thus  lcattered 
into  fo  many  diftant  corners,  like  duft  which  cannot  be  per- 
ceived, that  they  fhould  thill  fo  long  furvive  the  diffolution  of 
their  own  (late,  as  well  as  that  of  fo  many  others?  To  thefe 
queftions  the  anfwer  is  obvious : They  are  preferved,  that,  as  a 
nation,  “ they  may  return  and  feek  the  Lord  their  God  and 
David  their  king,  and  fear  the  Lord  and  his  goodnefs  in  the 
latter  days.’’ 

We  might  here  fuljoin  many  prophecies  both  from  the  Old 
and  the  New  Teftament,  and  efpecially  from  the  writings  of 
St.  Paul  and  St.  John,  which  fo  clearly  deferibe  the  various 
fortunes  of  the  Chriftian  church,  her  progrefs  to  that  Hate  of 
general  corruption  under  which  fhe  was  funk  three  centuries 
ago,  and  her  gradual  reftoration  to  her  primitive  puiity,  that 
they  cannot  be  fuppofed  to  proceed  from  the  cunning  crafti- 
nels  of  men,  or  to  have  been  written  after  the  events  of  which 
they  fpeak.  To  do  juflice  to  thefe,  however,  would  require  a 
volume,  and  many  excellent  volumes  have  been  writteu  upon 
them.  The  reader  who  willies  for  fatisfadlion  on  fo  intereliing 
a fubje£l  will  do  well  to  confult  the  writings  of  Mr.  Mede  and 
Sir  Ilaac  Newton,  together  with  Bifhop  Newton’s  Differta- 
tions,  and  the  Sermons  of  Hurd,  Halifax,  and  Ragot,  preached 
at  Warburton’s  lefture.  We  (hall  only  obferve,  that  one  of 
the  ableft  reafoners  that  Great  Britain  ever  produced,  after 
having  paid  the  clofeft  attention  to  the  predictions  of  the  New 
Tellamenr,  hath  been  bold  enough  to  put  the  truth  of  revealed 
religion  itfelf  upon  the  reality  of  that  prophetic  fpirit  which  fore- 
told the  defolation  of  Chrifl’s  church  and  kingdom  by  antichrift. 
**  If  (fays  he),  in  the  days  of  St.  Paul  and  St.  John, 
there  was  any  footftep  of  fuch  a fort  of  power  as  this  in  the 
world;  or  if  there  had  been  any  fuch  power  in  the  world  ; or 
if  there  was  then  any  appearance  or  probability  that  could 
make  it  enter  into  the  heart  of  man  to  Imagine  that  there  ever, 
could  be  any  fuch  kind  of  power  in  the  world,  much  lefs  in 
the  temple  or  church  of  God ; and  if  there  be  not  now  fuch  a 
power  aClually  and  confpicuoufly  exercifed  in  the  world ; and 
if  any  picture  of  this  power,  drawn  after  the  event,  can 
now  deferibe  it  more  plainly  and  exaflly  than  it  was  originally 
deferibed  in  the  words  of  the  prophecy — then  may  it  with  fome 
degree  of  plaufibility  he  fuggelted,  that  the  prophecies  are 
nothing  more  than  enthufiaftic  imaginations.” 

Upon  the  whole,  we  conclude  with  bifhop  Sherlock,  that  the 
vat  ions  prophecies  recorded  in  the  Holy  Scriptures  were  given, 
not  to  enable  man  to  forefee  with  clearncfs  future  events,  but 
to  fupport  the  feveral  difpenfations  of  religion  under  which 
they  were  refpeftively  promulgated.  The  principal  prophecies 
recorded  in  the  Old  Teftament  led  mankind  to  'hope  for  a 
complete  deliverance  from  the  curfc  of  the  fall ; and  therefore 
tended  to  fill  their  minds  with  gratitude,  and  to  enforce  a 
cheerful  obedience  to  that  God  who  in  the  midfl  of  judgment 
remembereth  mercy.  The  prophecies,  whether  in  the  Old  or 
Vol.  VIII. 
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New  Teftament,  that  pourtray  the  prefent  ftate  of  the  Jews, 
and  the  various  fortunes 'of  the  Chriftian  church,  as  they  are 
daily  fulfilling  in  the  prefence  of  all  men,  are  the  ftrongeft 
pollible  proof  of  the  divinity  of  our  holy  religion,  and  fupply 
to  us  in  the  latter  days  the  place  of  miracles,  by  which  it  was 
at  firft  eftablilhed. 

PROPHET,  in  general,  a perfon  who  foretels  future  events  ; 
but  is  particularly  applied  to  fuch  infpired  perfons  among  the 
Jews  as  were  commiffioned  by  God  to  declare  his  will  and  pur- 
pofes  to  that  people.  Among  the  canonical  books  of  the  Old 
Teftament  we  have  the  writings  of  1 6 prophets,  four  of  whom 
are  denominated  the  greater  prophets , viz.  Ifaiah,  Jeremiah,  Eze- 
kiel, and  Daniel ; fo  called  from  the  length  or  extent  of  their 
writings,  which  exceed  thofe  of  the  others,  viz.  Hofea,  Joel, 
Amos,  Obadiah,  Jonah,  Micah,  Nahum,  Habakkuk,  Hag- 
gai,  Zechariah,  and  Malachi,  who  are  called  th t lejfer  prophets, 
from  the  fhortnefs  of  their  writings.  The  Jews  do  not  place 
Daniel  among  the  prophets,  becaufe,  they  fay,  he  lived  the 
life  of  a courtier  rather  than  that  of  a prophet.  An  account 
of  the  feveral  writings  of  the  prophets  may  be  feen  each  under 
its  particular  head.  See  the  article  Isaiah,  &c. 

Sons  of  the  Prophets,  in  feripture-hiftory,  an  appellation 
given  to  young  men  who  were  educated  in  the  fchools  or  col- 
leges under  a proper  mailer,  who  was  commonly,  if  not  always, 
an  infpired  prophet,  in  the  knowledge  of  religion  and  in  facred 
mufic,  and  thus  were  qualified  to  be  public  preachers ; which 
feems  to  have  been  part  of  the  bufinefs  of  the  prophets  on  the 
fabbath-days  and  feftivals.  It  is  probable  that  God  generally 
chofe  the  prophets,  whom  he  infpired,  out  of  thefe  fchools. 
See  Prophecy. 

PROPITIATION,  in  theology,  a facrifiee  offered  to  God- 
to  affuage  his  wrath,  and  render  him  propitious.  Among  the 
Jews  there  were  both  ordinary  and  public  facrifices,  as  holo- 
caufts.  See.  offered  by  way  of  thankfgiving  ; and  extraordinary 
ones,  offered  by  particular  perfons  guilty  of  any  crime,  by  way 
of  propitiation.  The  Romifti  church  believe  the  mafs  to  be  a 
facrifiee  of  propitiation  for  the  living  and  the  dead.  The  re- 
formed churches  allow  of  no  propitiation  but  that  one  offered 
by  Jefus  Chrift  on  the  crofs.  See  Sacrifice. 

PROPITIATORY,  any  thing  rendering  God  propitious,; 
as  we  fay  propitiatory  facrifices,  in  contradiftindlion  to  facrifices 
which  wer t euchariftical.  Among  the  Jews,  the  propitiatory 
was  the  cover  or  lid  of  the  ark  of  the  covenant  ; which  wfrs 
lined  both  within  and  withoutfide  with  plates  of  gold,  info- 
much  that  there  was  no  wood  to  be  feen.  This  propitiatory 
was  a type  or  figure  of  Chrift,  whom  St.  Paul  calls  the  propi- 
tiatory ordained  from  all  ages.  See  Ark  of  the  Covenant. 

PROPOLIS,  the  name  of  a certain  fubllance  more  tenacious 
than  wax,  with  which  the  bees  Hop  up  all  the  holes  or  cracks 
in  the  fides  of  their  hives.  See  Bee. 

PROPONTIS,  or  Sea  of  Marmora,  a part  of  the  Me- 
diterranean, dividing  Europe  from  Aha  ; it  has  the  Hellefpont 
or  canal  of  the  Dardanelles  to  the  fouth-vveft,  whereby  it  com- 
municates with  the  Archipelago,  and  the  ancient  Bofphorus 
of  Thrace,  or  Siraitoi  Conftantinople,  to  the  north-eaft,  com- 
municating with  the  Black  or  Euxine  Sea.  It  has  twocaftles: 
that  on  the  Alia  fide  is  on  a capc?  where  formerly  flood  a tem- 
ple of  Jupiter.  The  caftle  of  Europe  is  on  an  oppofite  cape, 
and  had  anciently  a temple  of  Serapis.  It  is  120  miles  long, 
■and  in  fome  places  upwards  of  40  miles  broad. 

PROPORTION,  the  identity  or  fimilitude  of  two  ratios. 
Hence  quantities  that  have  the  fame  ratio  between  them  are 
laid  to  be  proportional;  e.gr.  if  A be  to  B as  C to  D,  or  8 
be  to  4 as  30  to  r>  ; A,  B,  L.  D»  and  3,  4,  30,  and  1 j,  are 
faid  to  be  in  proportion,  or  are  limply  called  proportionals. 
Proportion  is  frequently  confounded  with  ratio  ; yet  have  the 
two  in  reality  very  different  ideas,  whiiiii  ought  bv  all  means  to 
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Tc  diftingu  filled,  F>atio  is  properly-  that  relation  or  habitude 
of  two  things,  which  determines  the  r.nantity  of  one  from  the 
quantity  ot  another,  without  the  intervention  of  any  third : 
thus  we  fay  the  ratio  of  5 and  10  is  2,  the  ratio  of  12  and  24 
is  2.  Proportion  is  the  famenefs  or  lilcenefs  of  two  fuch  rela- 
tions: thus  the  relations  between  5 and  10  and  12  and  24  be- 
ing the  fame,  or  equal,  the  four  terms  are  find  to  be  in  pro- 
portion. Hence  ratio  exifts  between  two  numbers,  but  pro- 
portion requires  at  lead;  three.  Proportion,  in  fine,  is  the  ha- 
bitude or  relation  of  two  ratios  when  compared  together ; as 
ratio  is  of  two  quantities.  See  Algebra,  Arithmetic,  and 
Geometry. 

Arithmetical  and  Geometrical  Proportion.  See  Progres- 
sion'* 

Harmonkal  or  Mujical  Proportion,  is  a kind  of  numeral 
proportion  formed  thus  : of  three  numbers,  if  the  firft  be  to 
the  third  as  the  difference  of  the  firft  and  fecond  to  the  differ- 
ence of  the  fecond  and  third  ; the  three  numbers  are  in  harmo- 
nica! proportion. 

Thus  2,  3,  6,  are  harmonical,  becaufe  2 : 6 : : 1 : 3.  So 
alfo  four  numbers  are  harmonical,  when  the  firft  is  to  the  fourth 
, as  the  difference  of  the  firft  and  fecond  to  the  difference  of  the 
third  and  fourth. 

Thus  24,  1 6,  12,  9,  are  harmonical,  becaufe  24  : 9 : : 8 : 3. 
By  continuing  the  proportional  terms  in  the  firft  cafe,  there 
strifes  a harmonical  progreffion  or  feries. 

1.  If  three  or  four  numbers  in  harmonical  proportion  be 
multiplied  or  divided  by  the  fame  number  ; the  products  or 
quotients  will  alfo  be  in  harmonical  proportion  : thus,  if  6, 
8,  12,  which  are  harmonical,  be  divided  by  2,  the  quotients 
3,  4,  6,  are  alfo  harmonical ; and  reciprocally  their  products 
by  2,  viz.  6,  8,  12. 

2.  To  find  a harmonical  mean  between  two  numbers  given  : 
divide  double  the  product  of  the  two  numbers  by  their  fum, 
the  quotient  is  the  mean  required : thus,  fuppofe  3 and  6 the 
extremes,  the  produft  of  thefe  is  18,  which  doubled  gives  36; 
this  divided  by  9 (the  fum  of  3 and  6)  gives  the  quotient  4. 
Whence  3,4,  6,  are  harmonical. 

3.  To  find  a third  harmonical  proportional  to  two  numbers 
given. 

Call  one  of  them  the  firft  term,  and  the  other  the  fecond  : 
multiply  them  together,  and  divide  the  produft  by-  the  number 
remaining  after  the  fecond  is  fubtrafted  from  double  the  firft  ; 
the  quotient  is  a third  harmonical  proportional : thus,  fuppofe 
the  given  terms  3,  4,  their  product  12  divided  by  2 (the  re- 
mainder after  4 is  taken  from  6,  the  double  of  the  firft),  the 
quotient  is  6,  the  harmonical  third  fought. 

4.  To  find  a fourth  harmonical  proportion  to  three  terms 
given  : multiply  the  firft  into  the  third,  and  divide  the  produft 
by  the  nu  ber  remaining  after  the  middle  or  fecond  is  fub- 
trafted from  double  the  firft  j the  quotient  is  a third  harmonical 
proportion  : thus,  fuppofing  the  numbers  9,  12,  1 6,  a fourth 
will  be  found  by  the  rule  to  be  24. 

3.  If  there  be  four  numbers  difpofed  in  order,  whereof  one 
etftreme  and  the  two  middle  terms  are  in  arithmetical  propor- 
tion ; and  the  fame  middle  terms  with  the  other  extreme  are  in 
harmonical  proportion,  the  four  are  in  geometrical  proportion; 
as  here  2:31:4:6,  which  are  geometrical;  whereof  2,  3,  4, 
are  arithmetical,  and  3,  4,  6,  harmonical. 

6.  If  betwixt  any  two  numbers  you  put  an  arithmetical 
mean,  and  alfo  a harmonical  one,  the  four  yvill  be  in  geome- 
trical proportion  : thus,  betwixt  2 and  6 an  arithmetical  mean 
is  4,  and  a harmonical  one  3 ; and  the  four  2 : 3:14:6, 
are  geometrical. 

We  have  this  notable  difference  between  the  three  kinds  of 
proportion,  arithmetical,  harmonical,  and  geometrical  ; that 
from  any  given  number^we  can  raife  a continued  arithmetical 


feries  increafing  in  infinitum,  hut  not  deereafing  : the  harmonical 
is  decreafable  in  infinitum,  but  not  increafable  ; the  geometrical 
is  both. 

Proportion,  or  Rule  of  Three.  See  Arithmetic. 

Reciprocal  Proportion.  See  Reciprocal. 

Proportion  is  alfo  ufed  for  the  relation  between  unequal 
things  of  the  fame  kind,  whereby  their  feveral  parts  correfpond 
to  each  other  with  an  equal  augmentation  or  diminution.  Thus  ' 
in  reducing  a figure  into  little,  or  in  enlarging  it,  care  A taken' 
to  obferve  an  equal  diminution  or  enlargement,  through  all  its 
parts  ; fo  that  if  one  line,  e.  gr.  be  contracted  by  one-third  of 
its  length,  all  the  reft  ftiall  be  contrafted  in  the  fame  propor- 
tion. 

Proportion,  in  architefture,  denotes  the  juft  magnitude 
of  the  members  of  each  part  of  a.  building,  and  the  relation  of 
the  feveral  parts  to  the  whole  ; c.  gr.  of  the  dimenfions  of  a 
column,  See.  with  regard  to  the  ordonnance  of  a whole  build- 
ing. One  of  the  greateft  differences  among  architedls,  M.  I’cr- 
rault  obferves,  is  in  the  proportions  of  the  heights  of  entabla- 
tures with  refpect  to  the  thicknefs  of  the  columns,  to  which 
they  are  always  to  be  accommodated.  In  effeft,  there  is  fcarce 
any  work,  either  of  the  ancients  or  moderns,  wherein  this  pro- 
portion is  not  different ; fome  entablatures  are  even  near  twice 
as  high  as  others  : — y-et  it  is  certain  this  proportion  ought  of 
all  others  to  be  moft  regulated  ; none  being  of  greater  import- 
ance, as  there  is  none  wherein  a defect  is  fooner  fpied,  nor 
any-  wherein  it  is  more  shocking. 

Cpmpafs  of  Proportion,  a name  by  which  th.e  French,  and 
after  them  fome  Englifli,  authors  call  the  Sector. 

PROPORTIONAL,  relating  to  proportion.  Thus  we 
fay,  proportional  compaffes,  parts,  feales,  fpirals,  See. 

Proportionals,  in  geometry-,  are  quantities,  either  linear 
or  numeral,  which  bear  the  fame  ratio  or  relation  to  each 
other. 

PROPOSITION,  in  logic,  part  of  an  argument  wherein 
fome  quality-,  either  negative  or  pofitive,  is  attributed  to  a fub- 
jedt. 

Proposition,  in  mathematics,  is  eitherfome  truth  advanced 
and  ftiown  to  be  fuch  by  demonftration,  or  fome  opeiation  pro- 
pofed  and  its  folution  ftiown.  If  the  propofition  be  deduced 
from  feveral  theoretical  definitions  compared  together,  it  is 
called  a theorem  ; if  from  a praxis,  or  feries  of  operations,  it  is 
called  a problem.  See  the  articles  Theorem  and  Problem. 

Proposition,  in  oratory.  See  Oratory. 

Proposition,  in  poetry,  the  firft  part  of  a poem,  wherein 
the  author  propofes  briefly,  and  in  general,  what  he  is  to  fay 
in  the  body  of  his  work.  It  ftiould  comprehend  only-  the  mat- 
ter of  the  poem,  that  is,  the  aftion  and  perfons  that  aft.  Ho- 
race preferibes  modefty  and  fimplicity  in  the  propofltion,  and 
would  not  have  the  poet  promife  too  much,  nor  raife  in  the 
reader  too  great  ideas  of  what  he  is  going  to  relate. 

PROPREFECT,  among  the  Romans,  the  prefeft’s  lieu- 
tenant, or  an  officer  whom  the  prefeft  of  the  pretorium  com- 
miffioned  to  do  part  of  his  duty  in  his  place. 

PROPRETOR,  a Roman  magiftrate,  who,  having  dif- 
charged  the  office  of  pretor  at  home,  was  fent  into  a province 
to  command  there  with  his  former  pretorial  authority,  [t  was 
alfo  an  appellation  given  to  thofe  who,  without  having  been 
pretors  at  Rome,  were  fent  extraordinarily  into  the  provinces 
-to  adminifterjuftice  with  the  authority  of  pretors. 

PROPRIETOR,  or  Proprietary,  is  he  who  poffeffes 
any  thing  as  his  own  in  the  utmoft  degree.  Such  monks  were 
called  proprietary  as  had  referred  goods  and  effefts  to  them- 
felves,  notwithltanding  their  formal  renunciation  of  all  at  the 
time  of  their  profeffion.  They  are  frequently  mentioned  in  the 
Monajl.  Anglic.  Sec.  and  were  to  be  very  feverely  dealt  with  ; to 
be  excommunicated,  deprived  of  burial,  &c.  Monachi  propric - 
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tarn  excommun'centtir  cib  abbatibus  : et,  ft  in  marts  proprict  arius 
inventus  fuerit , ecehfntjlica  careat  fcpultura,  Ike.  Add  it.  ad 

Matt.  Par. 

PRO  RATA,  in  commerce,  a term  fometimes  nfed  by- 
merchants  for  in  proportion  ; as  each  perfon  muft  reap  the  pro- 
fit or  fuftain  the  lofs,  pro  rata  to  his  intereft,  that  is,  in  pro- 
portion to  his  (lock.  * 

PROROGATION,  the  a£l  of  prolonging,  adjourning,  or 
putting  off,  to  another  time.  The  difference  between  a pro- 
rogation and  an  adjournment  of  parliament  is,  that  by  proro- 
gation the  fefliod  is  ended,  and  fuch  hills  as  paffed  in  either 
houfe,  or  both  houfes,  and  had  not  the  royal  afl'ent,  inttfl  at 
the  next  affctnbly  begin  again. 

PROSCRIPTION,  a publication  made  in  the  name  of  the 
chief  or  leader  of  a party,  whereby  he  promifes  a reward  to  any 
one  who  {hall  bring  him  the  head  of  one  of  his  enemies..  Sylla 
and  Marius  by  turns  proferibed  each  other’s  adherents. — Under 
the  triumvirate  a great  part  of  the  bell  and  bravefl  of  the  Ro- 
mans fell  by  profeription.  The  term  took  its  rife  from  the 
pradlice  of  writing  down  a lift  of  the  perfons’  names,  and  poll- 
ing it  in  public;  from  pro,  and  feribo  “ I write.” 

PROSE,  the  natural  language,  of  mankind,  loofe  and  tin-, 
confined  by  poetical  meafures,  rhymes,  &c.  In  which  fenfe 
it  Hands  oppofed  to  verfe.  There  is,  however,  afpecies  of  profe 
which  is  meafured,  fuch  as  that  in  which  epitaphs  and  other 
inferiptions  are  generally  written  ; and  indeed  every  man  who 
has  formed  for  himfelf  a flyle  writes  in  uniform  periods  regu- 
larly recurring.  It  has  been  much  difputed  whether  a poem 
can  be  written  in  profe.  We  enter  not  into  that  difpute,  as  we 
have  faid  enough  on  the  fnbjedl  elfewhere.  See  Novel.  The 
word  profe  comes  from  the  Latin  profa , which  fome  will  have 
derived  from  the  Hebrew poras,  which  fignifies  expendit  : others 
deduce  it  from  the  Latin  prorfa,  of  prorfus,  “ going  forwards 
by  way  of  opposition  to  verfa,  or  e(  turning  backwards,”  as 
is  neceffary  in  writing. 

PROSECUTION,  in  the  criminal  law.  The  next  flep  to- 
wards the  punifhment  of  offenders  after  Commitment,  is  their 
profecution,  or  the  manner  of  their  formal  accufation.  And 
this,  in  the  Englifh  law,  is  either  upon  a previous  finding  of 
the  fa&  by  an  inquefl  or  grand  jury  ; or  without  fuch  previous 
finding.  The  former  way  is  either  by  Presentment  or  In- 
dictment. See  thofe  articles.  The  remaining  fnethods  of 
profecution  are  without  any  previous  finding  by  a jury,  to  fix 
the  authoritative  flamp  of  verifimilitude  upon  the  accufation. 
One  of  thefe,  by  the  common  law,  was  when  a thief  was  taken 
* with  the  mainour , that  is,  with  the  thing  flolen  upon  him  in 
manu.  F01  he  might,  when  fo  detected,  flagrante  deliflo,  be 
brought  into  court,  arraigned,  and  tried,  without  indictment: 
as  by  the  Danifh  law  he  might  be  taken  and  hanged  upon  the 
fpot  without  accufation  or  trial.  But  this  proceeding  was 
taken  away  by  feveral  ftatutes  in  the  reign  of  Edward  III. 
though  in  Scotland  a fimilar  procefs  remains  to  this  day.  So 
that  the  only  fpecies  of  proceeding  at  the  fuit  of  the  king, 
without  a previous  indictment  or  prefentment  by  a grand  jury, 
now  feems  to  be  that  of  Information  ; which  fee.  Thele  are 
all  the  methods  of  profecution  at  the  fuit  of  the  king.  There 
yet  remains  another,  which  is  merely  at  the  fuit  of  the  fubjeft, 
and  is  called  an  Appeal.  But  of  all  methods  of  profecution, 
that  by  indiCtment  is  the  molt  general.  See  Indictment. 

' PROSECUTOR,  in  law,  he  that  purfues  a caufe  in  an- 
other’s name. 

PROSELYTE,  a new  convert  to  fome  religion  or  religious 
fed. 

PROSERFINACA,  in  botany  ; A genus  of  the  trigynia 
order,  belonging  to  the  triandria  clafs  of  plants  ; and  in  the 
natural  method  ranking  under  the  15U1  order,  Inundata,  The 


calyx  is  tripartite  fuperior;  there  is  no  corolla;  there  is  one 
trilocular  feed. 

PROSERPINE,  in  fabulous  hiftory,  the  daughter  of  Ju- 
piter and  Ceres,  was  carried  off  by  Pluto  as  file  was  gathering 
flowers  with  her  companions.  Ceres,  difconfolate  for  the  lofs 
of  her  daughter,  after  having  long  fought  her,  heard  where 
fhe  was,  and  entreated  Jupiter  to  let  her  return  from  hell.  This 
requeft  Jupiter  granted,  on  condition  fhe  had  tailed  nothing  in 
Pluto’s  dominions.  Ceres  therefore  went  to  fetch  her  ; but 
when  her  daughter  was  preparing  to  return,  Afcalaphus  gave 
information  that  he  had  feen  Proferpine  eat  fome  grains  of  a 
pomegranate  fhe  had  gathered  in  Pluto’s  garden  ; on  which 
fhe  was  fentenced  to  continue  in  Tartarus  in  quality  of  Pluto’s 
fpoufC,  and  the  queen  of  thofe  gloomy  regions : but  to  miti- 
gate the  grief  of  Ceres  for  her  difappointment,  Jupiter  granted 
that  her  daughter  fhould  only  fpend  fix  months  together  in 
hell  with  her  hufband,  and  the  other  fix  on  earth  with  her 
mother.  Some  mythologiits  imagine  that  the  latter  part  of  the 
fable  alludes  to  the  corn,  which  mull  remain  all  the  winter  hid 
in  the  earth,  in  order  to  fprout  forth  in  the  fpring  and  produce 
the  harveft.  >- 

PIIOSEUCHE,  in  antiquity,  properly  fignifies  prayer  ; but 
it  is  taken  for  the  places  of  prayer  of  the  Jews,  and  was  pretty 
near  the  fame  as  their  fvnagogues.  But  the  fynagogues  were 
originally  in  the  cities,  and  were  covered  places : whereas,  for 
the  moft  part,  the  profeueh.es  were  out  of  the  cities,  and  on 
the  banks  of  rivers;  having  no  covering,  except  perhaps  the 
(hade  of  fome  trees  or  covered  galleries.  The  word  is  Greek, 
wpQ<rzvyrj,  prayer. 

PROSLAMBANOMENE,  the  name  of  a mufical  note  in 
the  Greek  fyflem.  As  the  two  tetrachords  of  the  Greeks 
were  conjunctive,  or,  in  other  words,  as  the  highefl  note  of  the 
firfl  ferved  likewife  for  the  loweft  note  of  the  fecond,  it  is  plain 
that  a complete  oftave  could  not  be  formed.  To  remedy  this 
deficiency,  therefore,  one  note  beneath  the  loweft  tetrachord 
was  added,  as  an  odtave  to  the  highefl  of  the  laft  tetrachord. 
Thus,  if  we  fuppofe  the  fir  ft  to  have  begun  on  B,  the  lafl  muft 
have  ended  on  A,  to  which  one  note  fubjoined  immediately 
beneath  the  loweft  B in  the  diatonic  order  mull  have  formed 
an  oftave.  This  note  was  called  projlambanornene.  But  it 
appears  from  authors  who  have  ferutinized  antiquity  with  fome 
diligence,  and  perhaps  with  as  much  fuccefs  as  the  data  upon 
which  they  proceeded  could  produce,  that. the  names  of  the 
notes  in  the  Greek  fyflem,  which  originally  fignified  their  na- 
tural ftation  in  the  fcale  of  afeending  or  defeending  founds, 
were  afterwards  applied  to  their  pofitions  in  the  lyre.  Higher 
or  lower,  then,  according  to  this  application,  did  not  fignify 
their  degrees  of  acutenefs  or  gravity,  but  their  higher  or  lower 
fituation  upon  this  inflrumenc. 

PROSODY,  that  part  of  grammar  which  treats  of  the 
quantities  and  accents  of  fyllablcs,  and  the  manner  of  making 
verfes.  The  Englifh  profody  turns  chiefly  on  two  things, 
numbers  and  rhyme.  See  Poetry. 

PROSOPIS,  in  botany:  A genus  of  the  monogynia  order, 
belonging  to  the  decandria  clafs  of  plants.  The  calyx  is  hemi- 
fpherical  and  quadridentate  ; the  fligma  is  fimple,  the  legumen 
inflated  and  monofpermous. 

PROSOPOPOEIA,  a figure  in  oratory,  whereby  we  raife 
qualities  of  things  inanimate  into  perfons.  See  Oratory. 

PROSTATAS,  in  anatomy,  a gland,  generally  fuppofed  to 
be  two  feparate  bodies,  though  in  reality  but  one,  fituated  juft 
before  the  neck  of  the  bladder,  and  furrounding  the  beginning 
of  the  urethra.  See  Anatomy. 

PROSTYLE,  in  arch  it  eft  11  re,  a range  of  columns  in  the 
front  of  a temple. 

PROTAGORAS,  a famous  Greek  philofopher,  was  born 
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at  Abdera.  In  his  youth,  his  poverty  obliged  him  to  fubmit 
to  the  fervile  office  of  frequently  carrying  logs  of  wood  from 
the  neighbouring  fields  to  Abdera.  It  happened,  that  as  he 
was  going  on  bri.'kly  towards  the  city  under  one  of  thefe  loads, 
he  was  met  by  Democritus,  who  was  particularly  ftruck  with 
the  neatnefs  and  regularity  of  the  bundle.  Defiring  him  to 
Hop  and  reft  himfelf,  Democritus  examined  more  clofely  the 
ftrubture  of  the  load,  and  found  that  it  was  put  together  with 
mathematical  exabtnefs  ; upon  which  he  afked  the  ybuth  whe- 
ther he  himfelf  had  made  it  up.  Protagoras  allured  him  that 
he  had ; and  immediately  taking  it  to  pieces,  with  great  eafe 
replaced  every  log  in  the  fame  exaft  order  as  before.  Demo- 
critus expreffed  much  admiration  of  his  ingenuity  ; and  faid  to 
him,  “ Young  man,  follow  me,  and  your  talents  ffiall  be  em- 
ployed upon  greater  and  better  things.”  The  youth  confented, 
and  Democritus  took  him  home,  maintained  him  at  hi’3  own 
expenfe,  and  taught  him  philofophy;  which  qualified  him  for 
the  office  of  legiflator  of  the  Thurians.  He  was  more  fubtile 
than  foil’d  in  his  renfonings  : however,  he  taught  at  Athens  with 
great  reputation,  but  was  at  length  baniffied  from  thence  for 
the  impiety  of  his  doctrines.  Pie  then  travelled,  and  vifiled 
the  iflands  in  the  Mediterranean,  where  it  is  faid  he  was  the 
firft  philofopher  who  taught  for  money.  He  died  in  a voyage 
to  Sicily,  in  a very  advanced  age.  He  commonly  reafoned  by 
dilemmas,  and  left  the  mind  in  fufpenfe  with  refpebt  to  all  the 
queltions  he  propofed.  Plis  moral  principles  were  adopted  by 
Hobbes.  (See  Moral  Philosophy).  Plato  wrote  a dia- 
logue againft  him.  He  flourilhed  400  years  B.  C. 

PROTASIS,  in  the  ancient  drama,  the  firft  part  of  a comic 
or  tragic  piece,  wherein  the  feveral  perfons  are  Ihown,  their  cha- 
rabters  intimated,  and  the  fubjebt  of  the  piece  propofed  and  en- 
tered upon.  It  might  reach  as  far  as  our  firft  two  abts;  and  where 
it  ended  the  epitafis  commenced.  See  the  article  Epitasis. 

PROTEA,  the  Silver-tree : A genus  of  the  monogynia 
order,  belonging  to  the  tetrandria  clafs  of  plants  ; and  in  the 
natural  method  ranking  under  the  47th  order,  Stellatce.  There 
is  one  quadrifid  petal  furrounding  the  germ  ; there  is  no  proper 
calyx;  the  receptacle  is  paleaceous.  There  are  36  fpecies,  all 
natives  of  the  Cape  of  Good  Hope;  of  which  the  moft  remarkable 
are,  i.The  conifera,  with  linear,  fpear-lhaped,  entire  leaves, 
grows  to  the  height  of  10  or  12  feet,  with  a ftraight  regular  Item. 
The  branches  naturally  form  a large  regular  head.  The  leaves 
are  long  and  narrow,  of  a finning  filver  colour,  and,  as  they 
remain  the  whole  year,  make  a fine  appearance  in  the  green- 
houfe.  2.  The  argentea,  commonly  called  Jilver-tree,  has  a 
ilrong  upright  ftem  covered  with  purplifii  bark,  dividing  into 
feveral  branches  which  grow  erebt,  garnifhed  with  broad,  fhining, 
filvery  leaves,  which  make  a fine  appearance  when  intermixed 
with  other  exotics-.  Through  the  whole  year  it  exhibits  its 
glofly  white  or  filvery  leaves.  It  has  at  firft  a very  uncommon 
and  beautiful  appearance,  and  fometimes  in  the  courl'e  of  12  or 
15  years  reaches  the  height  of  20  feet,  which  it  never  exceeds. 
In  a rich  foil  it  grows  twice  as  quick,  and  is  by  far  the  largeft 
of  the  protea  kind.  They  are  generally  planted  near  fome  farms, 
and  very  feldom  grow  wild ; Mr.  Sparrman  thinks  it  was  pro- 
bably brought  to  the  Cape  of  Good  Hope  from  Anamaqua  ; for 
he  had  travelled  over  the  whole  north-eaft  fide  of  Hottentot’s 
Holland,  without  finding  it  either  in  its  wild  ftate  or  planted. 
3.  The  nitida,  or  wageboom,  greatly  ret'embles  the  fecond  fort  : 
the  leaves  are  very  filky  and  white,  with  eredt  purple  branches. 

All  thefe  plants  being  tender  exotics,  require  to  be  continually 
kept  in  the  green  houfe  during  winter.  The  firft  may  be  pro- 
pagated by  cuttings,  which  lhould  be  cut  off  in  April,  juft 
before  the  plants  begin  to  Ihoot ; the  fecond  and  third  forts  may 
be  propagated  by  Iceds. 

PROTECTOR,  a perfon  who  undertakes  to  {belter  and 


defend  the  weak,  helptefs,  and  diftrefied.  Every  Catholic 
nation,  and  every  religious  order,  has  a prote&or  refiding  at 
the  court  of  Rome,  who  is  a cardinal,  and  is  called  the  cardinal 
protestor . Proteblor  is  alfo  fometimes  ufed  for  a regent  of  a 
kingdom,  made  choice  of  to  govern  it  during  the  minority  of  a 
prince.  Cromwell  alfumed  the  title  and  quality  of  lord  protetfor 
of  the  commonwealth  of  England,  &c. 

PROTESILAI  turris,  the  fepulchre  of  Protefilaus,  with  a 
temple,  at  which  Alexander  facrificed,  (Arrian  ;)  fituated  at  the 
fouth  extremtiy  of  the  Hellefpont,  next  the  Cherfonefus  Thracia. 
Protefilaus  was  the  firft  Greek  who  landed  on  the  coaft  of  Troy, 
and  the  firft  Greek  (lain  by  the  Trojans,  (Homer,  Ovid.)  His 
wife  Laodamia,  to  afi'uage  her  grief,  begged  the  gods  for  a fight 
of  his  (hade  ; and  obtaining  her  requeft,  {he  expired  in  his 
embraces,  (Hyginus.)  Protefilaus  was  alfo  called  Pbylacides , 
from  Phylace,  a town  of  Theflaly. 

PROTEST,  in  law,  is  a call  of  witnefs,  or  an  open  affirma- 
tion that  a perfon  does,  either  not  at  all,  or  but  conditionally, 
yield  his  content  to  any  abt,  or  to  the  proceeding  of  any  judge  in 
a court  in  which  his  j urifdiction  is  doubtful,  or  to  anfwer  upon 
his  oath  further  than  he  is  bound  by  law.  Any  of  the  lords  in 
parliament  have  a right  to  proteft  their  diiTent  to  any  bill  palled 
by  a majority  ; which  proteft  is  entered  in  form.  This  is  faid 
to  be  a very  ancient-privilege.  The. commons  have  no  right  to 
proteft.  See  Parliament. 

Protest,  in  commerce,  a fummons  written  by  a notary- 
public  to  a merchant,  banker,  or  the  like,  to  accept  or  dif- 
charge  a bill  of  exchange  drawn  on  him,  after  his  having  re- 
fufed  either  to  except  or  pay  it.  See  Bill  of  E,  change. 

PROTESTANT,  a name  firft  given  in  Germany  to  thofe 
who  adhered  to  the  doblrine  of  Luther;  becaufe  in  1529  they 
protefted  againft  a decree  of  the  Emperor  Charles  V.  and  the 
diet  of  Spires  ; declaring  that  they  appealed  to  a general  council. 
The  fame  name  has  alfo  been  given  to  thofe  of  the  fentiments 
of  Calvin  ; and  is  now  become  a common  denomination  for  all 
thofe  of  the  reformed  churches. 

PROTEUS,  in  heathen  mythology.  See  Egypt. 

PROTHONOTARY,  a term  which  properly  fignines  firft 
notary,  and  which  was  anciently  the  title  of  the  principal 
notaries  of  the  emperors  of  Conftantinople. 

Prothonotary,  with  us,  is  ufed  for  an  officer  in  the  court  of 
king’s  bench  and  common  pleas  ; the  former  of  which  courts 
has  one,  and  the  latter  three.  The  prothonotary  of  the  king’s 
bench  records  all  civil  abtions  fued  in  that  court,  as  the  clerk  of 
the  crown-office  does  all  criminal  caufes.  The  prothonotaries  of 
the  common  pleas  enter  and  enrol  all  declarations,  pleadings, 
affixes,  judgments,  and  actions  : they  alfo  make  out  all  judicial 
writs,  except  writs  of  habeas  corpus,  and  difiringas  jura  tor,  for 
which  there  is  a particular  office,  called  the  habeas  corpora  office: 
they  likewife  enter  recognizances  acknowledged,  and  all  common 
recoveries  ; make  exemplifications  of  records,  &c. 

In  the  court  of  Rome  there  is  a college  of  12  prelates,  called 
apofioUcal  prothonotaries,  empowered  to  receive  the  laft  wills  of 
cardinals,  to  make  all  informations  and  proceedings  necefiary 
for  the  canonization  of  faints,  and  all  fuch  abls  as  are  of  great 
confequence  to  the  Papacy  : for  which  purpofe  they  have  the 
right  of  admilfion  into  all  confiftories,  whether  public  or  half 
public.  They  alfo  attend  on  the  pope,  whenever  he  performs 
any  extraordinary  ceremony  out  of  Rome. 

l’ROTO,  a Greek  term,  frequently  ufed  in  compofition  of 
priority : thus,  proto-collum,  in  the  ancient  jurilprudence, 
fignifies  the  firft  leaf  of  a book  ; proto-martyr,  the  firft  martyr ; 
proto-plaft,  the  firft  man  formed,  &c. 

PROTOGENES,  a celebrated  ancient  painter,  was  born  at 
Caunas,  a city  of  Caria,  l’ubjebl  to  the  Rhodians,  and  flourifhed 
300  years  before  the  birth  of  our  Saviour.  He  was  at  firft  obliged 
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to  paint  ftilps  for  his  livelihood;  hut  afterwards  acquired  the 
higheft  reputation  for  hiftory  painting;  though  Apelles  blamed 
him  for  tinilhing  his  pieces  too  highly,  and  not  knowing  when  to 
have  done,  'lhe  finelt  of  his  pidtnres  was  that  of  Jalilus,  which 
is  mentioned  by  feveral  ancient  authors,  though  none  of  them 
give  any  defeription  of  it.  He  worked  feven  years  on  this 
picture ; during  which  time  he  lived  entirely  upon  lupines  and 
water,  being  of  opinion  that  this  light  and  Ample  nourifhment 
left  him  greater  freedom  of  fancy.  Apelles,  on  feeing  this  picture, 
was  ltruck  with  fuch  admiration,  that  he  was  unable  to  fpeak, 
or  to  find  words  fufHcient  to  exprefs  his  idea  of  its  beauty.  It 
was  this  picture  that  faved  the  city  of  Rhodes  when  betieged'by 
Demetrius  king  of  Macedon ; for,  being  able  to  attack  it  only  on 
that  fide  where  Protogenes  worked,  which  he  intended  to  burn, 
he  chofe  rather  to  abandon  his  defign  than  to  deftroy  fo  fine  a 
piece.  Pliny  fays,  that  Apelles  alking  him  what  price  he  had 
for  his  pidtures,  and  Protogenes  naming  an  inconfiderable  fum, 
Apelles,  concerned  at  tiie  injuftice  done  to  the  beauty  of  his 
produdtions,  gave  him  50  talents,  about  io,oocl.  for  one  pic- 
ture only,  declaring  publicly  that  he  would  fell  it  for  his  own. 
This  generofity  made  the  Rhodians  fenfible  of  the  merit  of  Pro- 
togenes ; and  they  were  fo  eager  to  purchafe  the  pidfure  Apelles 
had  bought,  that  they  paid  him  a much  greater  price  for  it  than 
he  had  given. 

PROTOTYPE,  is  the  original  or  model  after  which  a thing 
was  formed;  but  chiefly  ufed  for  the  patterns  of  things  to  be 
engraved,  caft,  &c. 

PROl  RAC  1 OR,  an  inftrument  fer  laying  down  and  mea- 
fuiing  angles  upon  paper  with  accuracy  and  difpatch ; and  by 
which  the  ufe  of  the  line  of 'chords  is  fuperfeded.  This  in- 
ftrument is  varioufly  formed,  as  femicircular,  redtangular,  or 
circular  ; and  conttrudted  of  different  materials,  as  brafs,  ivory, 
&c.  It  is  neceffaiy  in  laying  down  thole  furveys  or  other 
plans  where  angles  are  concerned.  For  the  femicircular  pro- 
tradfor  and  its  ufe  in  laying  down  and  meafuring  angles,  fee 
Geometry. 

The  redtangular  protradfor  is  conftructed  in  form  of  a right- 
angled  parallelogram,  which,  when  applied  to  a cafe  of  mathe- 
matical inftruments,  is  fubftituted  in  place  of  the  femicircular 
protradfor  and  fcale  of  equal  parts.  Fig.  j.  pi.  32.  is  a repre- 
sentation of  it  : t.$£  manner  of  ufing  it  is  exadtly  fimilar  to  that 
of  the  femicircular  one. 

I he  circular  protradfor,  as  its  name  implies,  is  a complete 
circle,  and  is  fuperior  by  far  to  either  of  the  former,  both  in 
point  of  accuracy  and  difpatch,  efpecially  when  feveral  angles  are 
to  be  formed  at  the  fame  point.  The  limb  of  this  inftrument 
is  divided  into  360  degrees,  and  each  degree  in  fome  protradfors 
is  halved  : it  has  a fubdividing  fcale  or  vernier,  by  which  an 
angle  may  be  laid  down  or  meafured  to  a fingle  minute.  In 
the  centre  of  the  protradfor  is  a fine  mark,  which,  when  an 
angle  is  to.be  protradfed  or  meafured,  is  to  be  laid  upon  the 
angular  point,  and  o,  or  zero  on  the  limb,  upon  the  given 
line  forming  one  fide  of  the  angle. 

Fig.  2.  rcprefents  a circular  protradfor  whofelimb  is  divided 
as  above  deferibed;  and  the  dividing  fcale  on  the  index,  which 
moves  round  the  limb  of  the  protradfor  on  a conical  centre, 
gives  every  minute  of  a degree.  That  part  of  the  index  beyond 
the  limb  has  a (feel  point  fixed  at  the  end,  in  a diredf  line 
with  the  centre  of  the  protradfor,  and  whofe  ufe  is  to  prick  off 
the  propofed  angles. 

Fig.  3.  is  another  circular  protradfor,  a little  differently 
conlfrudfed  from  the  former.  The  central  point  is  formed  by 
the  interfedfion  of  two  lines  crofting  each  other  at  right  angles, 
which  are  cut  on  a piece  of  glafs.  The  limb  is  divided  into 
degrees  and  half  degrees,  having  an  index  with'  a vernier  gra- 
duated to  count  to  a fingle  minute,  and  is  furniftu-d  with  a 
tooth  and  pinion,  by  means  of  which  the  index  is  moved  round 
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by  turning  a Imall  nut.  It  has  two  pointers,  one  at  each  end 
of  the  index1,  furnifhed  with  fprings  for  keeping  them  fuf- 
pended  while  they  were  bringing  to  any  angle  ; and  being 
brought,  applying  a finger  to  the  top  of  the  pointer,  and  prefs- 
ing  it  down,  pricks  oft'  the  angle.  There  is  this  advantage  in 
having  two  pointers,  that  all  the  bearings  round  a circuit  may 
be  laid  or  pricked  off,  although  the  index  traverfes  but  one 
half  of  the  protradfor. 

Another  circular  protradfor,  different  from  either  of  the 
former,  is  reprefented  at  fig.  4.  The  centre  is  alfo  formed  by 
the  interfedfion  of  two  lines  at  right  angles  to  each  other, 
which  are  cut  on  glafs,  that  all  parallax  may  thereby  be  avoided. 
The  index  is  moved  round  by  a tooth  and  pinion.  The  limb 
is  divided  into  degrees  and  half  degrees,  and  fubdivided  to 
every  minute  by  the  vernier.  The  pointer  may  be  fet  at  any 
convenient  diftance  from  the  centre,  as  the  focket  which  car- 
ries it  moves  upon  the  bar  BC,  and  is  fixed  thereto  by  the  nut 
D,  at  right  angles  to  the  bar  BC,  and  moveable  with  it. 
There  is  another  bar  EF  : On  this  bar  different  feales  of  equal 
parts  are  placed ; fo  that  by  moving  a fquare  againft  the  inner 
edge  thereof,  angles  may  be  transferred  to  any  diftance  within 
the  limits,  from  the  centre  containing  the  fame  number  of 
degrees  marked  out  by  the  index. 

It  would  indeed  be  fuperfluous  to  deferibe  any  more  of  thefe 
circular  protradf 01s,  efpecially  as  the  little  alterations  in  them 
depend  very  much  upon  the  fancy  of  the  artift.  Suffice  it 
however  to  fay  that  we  have  feen  others  [fill  differently  con- 
flrudted,  one  of  which  we  fhall  briefly  deferibe.  The  divifions 
upon  the  limb  of  This  inftrument  are  fimilar  to  thofe  already 
deferibed  ; but  the  index  is  a ftraight  bar  continued  to  fome 
coniiderable  diftance  each  way  beyond  the  limb  of  the  inftru- 
ment, and  has  a vernier  to  ftiow  minutes  as  ufual ; a mark  upon 
one  of  the  edges  of  the  index  always  coincides  with  the  centre 
of  the  inftrument.  lnftead,  therefore,  of  pricking  down  the 
angle  as  in  the  former,  part  of  the  line  containing  the  angle  may 
be  drawn,  which,  although  perhaps  not  fo  accurate  as  a point, 
is  more  confpicuous,  and  the  line  is  eafily  completed  upon  re- 
moval of  the  protradfor.  The  common  dimenfions  of  the 
circular  part  of  thefe  inftruments  is  from  fix  to  ten  inches  dia- 
meter ; and  they  are  made  of  brafs. 

PROTUBERANCE,  in  anatomy,  is  any  eminence  whether 
natural  or  preternatural,  that  projedts  or  advances  out  beyond 
the  reft. 

PROVEDITOR,  an  officer  in  feveral  parts  of  Italy,  particu*- 
larly  at  Venice,  who  has  the  direction  of  matters  relating  to  policy. 

PROVENCE,  a.province  or  government  of  France,  bounded 
by  Dauphine  on  the  north,  by  Piedmont  on  the  eaft,  by  the 
Mediterranean  on  the  fouth,  and  by  the  river  Rhone,  which 
feparates  it  from  Languedoc,  on  the  weft  : it  is  about  100 
miles  long,  and  near  as  many  broad. 

PROVEND,  or  Provender,  originally  fignified  a kind 
of  vtffel  containing  the  meafure  of  corn  daily  given  to  a horfe, 
or  other  beaft  of  labour,  for  his  fubfifteflee ; but  is  now  gene- 
rally ufed  to  fignify  the  food  for  cattle,  whatever  it  is. 

PROVERB,  according  to  Camden,  is  a concifc,  witty,  and 
wife  fpeech,  grounded  upon  experience,  and  for  the  riroft  part 
containing  fome  ufeful  inftrudtion. 

Book  of  Proverbs,  a canonical  book  of  the  old  Teftament, 
containing  a part  of  the  proverbs  of  Solomon  the  fon  of  David 
king  of  Ifrael.  The  fiift  24  chapters  are  acknowledged  to  be 
the  genuine  work  of  that  prince  ; the  next  five  chapters  are  a 
collection  of  feveral  of  his  proverbs  made  by  order  of  king 
Hezekiah  ; and  the  two  laft  feem  to  have  been  added,  though 
belonging  to  different  and  unknown  authors,  Agur  the  fon  of 
Jakeh,  and  king  Lemuel.  In  this  excellent  book  are  con- 
tained rules  for  the  conduct  of  all  conditions  of  life ; for  kings, 
courtiers,  matters,  fervants,  fathers,  mothers,  children,  &c*. 
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PROVIDENCE,  the  fuperintendence  and  care  which  God 
exerciles  over  creation. 

I hat  there  exifts  a divine  providence  which  attends  to  the 
aflairs  of  this  world,  and  directs  their  courfe,  has  been  a re- 
ceived opinion  among  the  human  race  in  every  country  and  in 
every  period  of  hiltory.  Every  altar  that  is  eredted,  every 
prayer  and  every  facrifice  that  is  offered  up,  affords  a proof  of 
this  belief.  So  fully  hatfe  men  been  convinced  of  the  fincerity 
ot  each  other’s  faith  upon  this  fubjedt,  that  in  one  form,  that  of 
an  appeal  to  the  Divine  Ruler  of  the  world  by  the  folemnity  of 
an  oath,  they  have  introduced  it  both  into  the  molt  ordinary 
and  the  molt  important  bufinefs  of  life. 

This  univerfal  conviction  of  men  of  all  degrees  of  knowledge, 
from  the  molt  profound  philofopher  to  the  rudelt  barbarian,  is 
probably  to  be  traced  to  fome  primaeval  tradition,  never  totally 
effaced  from  any  nation  under  heaven.  The  truth  itfelf,  how- 
ever, is  fufceptible  of  the  molt  complete  proof  from  principles 
of  fcience.  If  the  world  had  a beginning,  it  may  obvioully 
have  an  end,  and  can  be  continued  in  exiltence  only  by  the 
conltant  energy  of  that  power  by  which  it  was  at  firll  created. 
He  therefore  who  acknowledges  a creation  and  denies  a provi- 
dence, involves  himfelf  in  this  palpable  contradiction — “ that  a 
fyftem,  which  of  itfelf  had  not  an  original  and  momentary  exilt- 
ence, may  yet  of  itfelf  have  a perpetual  exiltence ; or  that  a 
being  which  cannot  of  itfelf  exiltfor  a fecond  of  time,  may  yet,  of 
itfelf,  exilt  for  thoufands  of  years  !”  Or  fhould  we  be  fo  com- 
plaifant,  as  for  a moment  to  fuppofe,  with  certain  theilts, 
ancient  and  modern,  that  the  matter  of  the  univerfe  is  felf- 
exiftent  and  eternal,  and  that  the  power  of  God  was  exerted, 
not  in  creating  lubltances,  but  in  reducing  the  original  matter 
from  a ftate  of  chaos  into  that  beautiful  order  in  which  we  fee 
it  arranged;  the  conltant  energy  of  providence  mult  Hill  be 
admitted  as  neceffary  to  preferve  the  forms  and  to  continue  the 
motions  which  were  originally  impreffed  upon  the  chaotic  mafs. 
From  late  experiments  it  appears  extremely  doubtful  whether 
any  two  atoms  of  the  molt  folid  body  be  in  aCtual  contaCt  f and 
that  they  are  not#// in  contaCt  is  certain.  (See  Metaphysics, 
and  Optics).  Yet  it  requires  a very  confiderable  degree  of 
force  to  carry  to  a greater  diftance  from  one  another  the  parts 
of  a Hone  or  of  a bar  of  iron.  By  what  power  then  are  thefe 
parts  kept  contiguous  ? It  cannot  be  by  their  own  5 becaufe 
nothing  can  aCt  where  it  is  not  prefent,  and  becaufe  our  belt 
philofophy  has  long  taught  us  that  the  atoms  of  matter  are 
effentially  inaCtive.  Again,  it  requires  a very  great  degree  of 
force  to  bring  two  bodies,  however  final],  into  apparent  contaft 
(fee  Optics)  ; and  therefore  it  follows  that  they  mud  be  kept 
afunder  by  fome  foreign  power.  Every  attempt  to  folve  thefe 
phenomena  by  the  intervention  of  a fubtile  iiuid  is  vain  ; for  the 
queftion  recurs,  what  keeps  the  parts  of  the  Iiuid  itfelf  conti- 
guous, and  yet  feparated  from  each  other  ? 

The  cohefion  therefore  of  the  parts  of  matter,  and  that  which 
is  called  their  repulfive  power,  demonftrate,  through  the  whole 
fyftem,  the  immediate  energy  of  l'omething  which  is  not  mat- 
ter, and  by  which  every  body  fmall  and  great  is  preferved  in  its 
proper  form.  It  has  been  elfewhere  Ihown  (fee  Metaphysics, 
and  Motion),  that  the  various  motions  which  are  regularly,  car- 
ried on  through  the  univerfe,  by  which  animals  and  vegetables 
grow  and  decay,  and  by  which  we  have  day  and  night,  iuminer 
and  winter,  cannot  be  accounted  for  by  any  laws  of  mere  me- 
chanifm,  but  neceifarily  imply  the  conltant  agency  of  fomething 
which  is  itfelf  diftindt  from  matter.  But  the  forms  of  bodies  are 
preferved,  and  their  natural  motions  carried  on,  for  purpofes 
obvioully  planned  by  "Wifdom.  The  power  therefore  which 
effedls  thefe  things  muft  be  combined  with  intelligence  : but 
power  and  intelligence  preferving  the  order  of  the  univerfe 
eonftitute  all  that  is  meant  by  a general  providence;  which  is 
therefore  as  certainly  adminiftered  as  the  fun  daily  rifes  and 


fets,  or  as  bodies  are  kept  folid  by  what  is  termed  cohefion  and 
repul  lion. 

Abltradted  and  metaphyfical  as  this  reafoning  may  appear,  it 
is  by  no  means  peculiar  to  the  philofophers  of  Europe.  Its  force 
has  been  felt  from  time  immemorial-  by  the  Bramins  of  Hin- 
doftan,  who,  as  fir  William  Jones  informs  us,  “ being  unable 
to  form  a diftimft  idea  of  brute  matter  independent  of  mind,  or 
to  conceive  that  the  work  of  fupreme  goodnefs  was  left  a mo- 
ment to  itfelf,  imagine  that  the  Deity  is  ever  prelent  to  his  work, 
not  in  fubftance  but  in  fpirit  and  in  energy."  On  this  rational 
and  fublime  conception  they  have  indeed  built  numberlefs 
abfurd  luperftitions  ; but  their  holding  the  opinion  itfelf,  ftiows 
that  they  believe  in  the  reality  of  providence  upon  philofophical 
principles  : and  what  truth  is  there  on  which  the  mind  of  man 
has  not  ingrafted  marks  of  its  own  weaknefs  ? 

Few  nations,  however,  except  the  ancient  Greeks,  have  had 
philofophers  equally  fubtile  with  the  Bramins  of  India  ; and 
therefore  though  all  mankind  have  in  general  agreed  in  the 
belief  of  a fuperintending  Providence,  they  have  in  different 
ages  and  countries  admitted  that  truth  upon  different  kinds  of 
evidence,  and  formed  very  different  notions  concerning  the 
mode  in  which  the  Divine  fuperintendence  is  exerted. 

While  focieties  are  ftill  in  a rude  and  unpolilhed  ftate,  while 
individuals  poffefs  little  fecurity  and  little  lcifure  for  the  ex- 
ertion of  their  rational  powers,  every  important  or  lingular 
appearance  in  nature  becomes  an  objedl  of  wonder  or  of  terror. 
In  this  ftate  of  ignorance,  men  fee  not  the  univerfe  as  it  is,  a 
great  collection  of  connected  parts,  all  contributing  to  form 
one  grand  and  beautiful  fyftem.  Every  appearance  feems  to 
Hand  alone ; they  know  that  it  muft  have  a caufe,  but  what 
that  caufe  is  they  are  ignorant.  The  phenomena  exhibited  by 
nature  are  fo  complicated  and  fo  various,  that  it  never  occurs  to 
them  that  it  is  pofiible  for  one  Being  to  govern  the  whole. 
Hence  arofe  the  different  fyftems  of  polytheifm  that  have 
appeared  in  the  world.  Nature  was  divided  into  different 
regions,  and  a particular  invifible  power  was  affigned  to  each 
department  : one  conducted  the  flaming  chariot  of  the  ftin, 
another  wielded  the  terrible  thunderbolt,  and  others  were  em- 
ployed in  diffufing  plenty,  and  introducing  the  ufeful  arts- 
among  men.  Thus,  although  the  various  fyftems  of  polytheifm 
in  general  acknowledged  one  Supreme  Ruler,  the  father  of 
gods  and  men,  yet  they  at  the  fame  time  peopled  not  only  the 
regions  above,  the  air  and  the  heavens,  but  they  alfo  filled  the 
ocean  and  the  land,  every  grove,  and  every  mountain,  with- 
aCtive  but  invifible  natures.  Having  arifen  from  the  fame- 
caul'es,  thefe  fyftems  of  polytheifm,  which  are  fo  many  liypo- 
thefes  concerning  Divine  providence,  are  all  extremely  fimilar 
and  we  have  a very  favourable  fpecimen  of  them  in  the  elegant 
mythology  of  Greece  and  Rome,  which  gave  to  every  region  of 
nature  a guardian  genius,  and  taught  men  in  the  deep  recedes  of 
the  foreft,  or  the  windings  of  the  majeftic  flood,  to  expert  the 
prefence  of  protecting  and  friendly  powers.  See  Polytheism. 

Notwithftanding  this  univerfal  reception,  in  fome  form  or- 
other,  of  the  doCtrine  of  a divine  providence,  it  has  in  every 
age  met  with  fome  opponents.  The  molt  ancient  of  thefe  were 
Democritus  and  Leucippus.  They  denied  the  exiltence  of  a 
Deity — afferted  that  all  things  were  mechanically  neceffary, 
and  that  thought  and  fenfe  were  only  modifications  of  matter. 
This  is  atheiim  in  the  llridteft  fenfe,  and  the  only  form 
of  it  that  has  ever  been  confidently  fupported.  Epicurus 
followed  upon  the  fame  principles  ; but  he  rendered  the  fyf- 
tem altogether  abfurd,  by  confelfing  the  freedom  of  the 
human  will.  To  avoid  the  imputation  of  atheifm,  he  afferted 
the  exiftence  of  God;  hut  declared  that  he  redded  above  the 
heavens,  and  interfered  not  in  human  affairs.  One  of  his 
maxims  was,  that  “■  the  bleffed  and  immortal  Being  neither 
hath  any  employment  himfelf,  nor  troubles  himfelf  with 
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others.”  Maximus  Tyrius  juffly  obferves,  that  this  is  rather  a 
defcription  of  a Sardanapalus  than  of  a Deity.  And  fome  of 
the  moraliffs  of  antiquity  remarked,  that  they  knew  many  men 
among  themfelves  polfefTed  of  a&ive  and  generous  minds, 
whofe  characters  they  valued  more  highly  than  that  of  Epi- 
curus’s god.  Some  of  the  ancients  alfo  appear  to  have  enter- 
tained the  following  llrange  notion  : They  acknowledged  the 
exillence  of  a Supreme  arid  of  many  inferior  deities  ; but  at 
the  fame  time,  they  fuppofed  that  there  is  a certain  fate  which 
rules  over  all,  and  is  fuperior  to  the  gods  themfelves.  See 
Necessity  in  Mythology. 

The  providence  exerted  by  the  Author  of  nature  over  his 
works  is  ufually  divided  into  two  branches  : a general,  re- 
ferring to  the  management  of  the  univerfe  at  large  ; and  a 
particular  providence,  chiefly  regarding  particular  men, 

Upon  the  firff  of  thefe,  in  The  Religion  of  Nature  delineated , 
the  question  is  Hated  fomewhat  in  the  following  manner : The 
world  may  be  faid  to  be  governed,  or  at  lealt  cannot  be  faid  to 
flu&uate  fortuitoufly,  if  there  are  laws  or  rules  by  which  na- 
tural caufes  ad  ; if  the  feveral  phenomena  in  it  fucceed  regu- 
larly, and  in  general  the  conllitution  of  things  is  preferved  ; if 
there  are  rules  obferved  in  the  production  of  herbs,  trees,  and 
the  like;  if  the  feveral  kinds  of  animals  are  fumifhed  with  fa- 
culties proper  to  determine  their  adlons  in  the  different  ftations 
which  they  hold  in  the  general  economy  of  the  world  ; and, 
laltly,  if  rational  beings  are  taken  care  of  in  fuch  a manner  as 
will  at  laid  agree  belt  with  reafon.  By  the  providence  of  God 
w-e  ought  to  undefffa'nd  his  governing  the  world  by  fuch  laws 
as  thefe  now  mentioned  : fo  that  if  there  are  fuch,  there  mult 
be  a Divine  providence. 

With  regard  to  inanimate  ohjcBs,  the  cafe  agrees  precifely 
with  the  above  fuppofition.  The  whole  of  that  univerfe  which 
we  fee  around  us  is  one  magnificent  and  well  regulated 
machine.  The  world  that  we  inhabit  is  a large  globe,  which, 
conduded  by  an  invifible  power,  flies  with  a rapidity  of  which 
we  have  no  conception,  through  an  extent  of  fpace  which  fets 
at  defiance  every  power  of  fancy  to  embody  it  into  any  diffinct 
image.  A largt  flaming  orb  Hands  immoveable  in  the  heavens;, 
around  which  this,  and  other  worlds  of  different  magnitudes, 
perform  their  perpctpal  revolutions.  Hence  arife  the  ex- 
peded  returns  of  day  and  night,  and  the  regular  diverfity  of 
feafoas.  Upon  thefe  great  operations  a thoufand  other  cir- 
cmnftances  depend.  Hence,  for  example,  the  vapours~afcend< 
from  the  ocean,  meet  above  in  clouds,  and  after  being  con— 
denled,  defeend  in  fiiowers  to  cover  the  earth  .with  fertility  and 
beauty.  And  thefe  appearances  are  permanent  and  regular; 
During  every  age  fince  men  have  been  placed  upon  the  earth, 
this  altonilhing  machine  continued  fteadily  to  perform  its  com- 
plicated operations.  Nothing  is  left  to  chance.  The  fmallell 
bodies  are  not  lefs  regular  than  the  largcft, . and  obferve  con- 
tinually the  fame  rules  of  attraction,  repullion,  &c.  The  ap- 
parent variations  of  nature  proceed  only  from  different  circum- 
ffances  and  combinations  of  things,  aCting  all  the  while  under 
their  ancient  laws.  We  ourfelvts  can  calculate  the  effeCts  of 
the  laws  of  gravitation  and  of  motion.  We  can  render  them 
fubfervient  to  our  own  purpofes,  with  entire  certainty  of  fuc- 
ccfs  if  we  only  adhere  to  the  rules  effablilhed  by  nature,  that  is 
to  fay,  by  providence. 

Vegetables  alfo  live  and  flourilh  according  to  preferibed  me- 
thods. Each  fort  is  produced  from  its  proper  feed  ; has  the 
fame  texture  of  fibres,  is  at  all  times  notwiflied  by  the  fame 
kind  of  juices,  digefted  and  prepared  by  the  fame  veffels. 
Trees  and  Ihrubs  receive  annually  their  peculiar  liveries,  and 
bear  their  proper  fruits  : fo  regular  arc  they  in  this  laff  refpedt, 
that  every  fpecies  may  be  faid  to  have  its  profeffion  or  trade 
appointed  to  it,  by  which  it  furnilhes  a certain  portion  of  ma- 
nufacture, or  of  food,  to  fupply  the  wants  of  animals  : being 
Created  for  the  purpofe  of  confumption,  all  vegetables  produce 


great  quantities  of  feed  to  fupply  the  neceffary  wafle.  Here 
too,  then,  there  is  evidently  a regulation  by  which  the  feveral 
orders  are  preferved,  and  the  ends  of  them  anfwered  according 
to  their  firff  effablilhment. 

With  regard  to  animals,  they  too,  in  HvuCture  of  their  form, 
are  fubjeCt  to  laws  fimilar  to  thofe  which  govern  the  vegetable 
world.  In  the  fentient  part  of  their  conllitution  they  are  no 
lefs  fubjeCt  to  rule.  The  lion  is  always  fierce,  the  fox  is  crafty, 
and  the  hare  is  timid.  Every  fpecies  retains  from  age  to  age 
its  appointed  place  and  character  in  the  great  family  of  nature. 
The  various  tribes  are  made  and  placed  in  fuch  a manner  as  to 
find  proper  means  of  fupport  and  defence.  Beads,  birds, 
fillies,  and  infeCts,  are  all  poffeffed  of  organs  and  faculties 
adapted  to  their  refpeCtive  circumftances,  and  opportunities  of 
finding  their  proper  food  and  prey. 

Man  is  fubjeCt  to  the  ordinary  laws  which  other  material 
and  animal  fubftances  obey  ; but  he  is  left  more  at  large  in  the 
determination  of  his  aCtions.  Yet  even  here  things  do  not 
fluctuate  at  random.  Individuals  do  indeed  rife  and  perifh 
according  to  fixed  rules,  and  nations  themfelves  have  only  a 
temporary  endurance.  But  the  fpecies  advances  with  a Heady 
progrefs  to  intellectual  improvement.  This  progrefs  is  often  > 
interrupted  ; but  it  appears  not  to  be  lefs  fure  at  the  long-run 
than  even  the  mechanical  laws  which  govern  the  material  part 
of  our  conllitution.  Amidft  the  convulfion  of  Hates  and  the 
ruin  of  empires,  the  ufeful  arts,  when  once  invented,' are  never 
loH.  Thefe,  in  better  times,  render  fubfiHence  eafy,  and  give- 
leifure  for  reflection  and  ftudy  to  a greater  number  of  indi- 
viduals. Tyre  and  Sidon  have  paffed  away,  Athens  itfelf  has  • 
become  the  prey  of  barbarians,  and  the  profperity  of  * ancient 
Egypt  is  departed,  perhaps  for  ever  ; but  the  fhip,  the  plough, 
and  the  loom,  remain,  and  have  been  perpetually  improving. 
Thus  every  new  convulfion  of  fociety  does  lefs  mifehief  than, 
the  laH  ; and  it  is  hoped  that  by  the  afilHance  of  printing  the 
mofi  polilhed  arts  and  the  moff  refined  fpeculations -have. no wv 
become  immortal. 

The  world  is  not  then  Eft  in  a Hate  of  confnfion  : it  is  re- 
duced into  order,  and  methodifad  for  ages  to  come  ; the  feve- 
ral fpecies  of  beings  having  thtir  offices  and  provinces  affigned 
them.  Plants,-  animals,  men,  and  nations;  are  in.  a Hate  of, 
continual  change  but  fucceffors  are  appointed  to  relieve  them,. 
and  to  carry  on  the  febeme  of  Providence. 

But  the  great  difficulty  is,  how  to  account  for  that  provi- 
dence which  is  called  particular:  For  rational  beings,  and 
free  agents,  are  capable  of  doing  and  deferving  well  or  ill;  and 
the  fafety  or  danger,  the  happinefs  or  unhappinefs,  of  a man 
here,  muH  depend  upon  many  things  that  feem  fcarcely  capable 
of  being  determined  by  Providence.  Bolides  bimfelf  and  his 
own  conduCt,  he  depends  upon  the  conduCt  of  other  men ; whofe 
aCtions,  as  we  naturally  fuppofe,  cannot,  confiffently  with  theirr 
free  will,  be  controulcd  for  the  advantage. of  another  individual. 
The  aCtions  of  numbers  of  men  proceeding  upon  their  private 
freedom,  with  different  degrees  of , ability,  as  they  crofs  and 
impede,  or  direCtly  oppofc  each  other,  ,muH  produce  very  dif- 
ferent effeCts  upon  men  of  different  characters,  and  thus  in  a 
itrange  manner  embarrafs  and  entangle  the  general  piano  And 
as  to  the  courfe.of  nature , it  may  juftly  be  alked,  is  tire  force, 
of  gravitation  to  be  fufpended  till  a good  man  pafs  by-an  in- 
firm  building?  (See  Prayer);!  Add  to  this,  that  fome  cir- 
eumfiances  appear  abfolutely  irreconcileableb  The  wind  which 
carries  one  into  port  drives  another,  back  to  fea  ; and. the  rains- 
that  are  juH Sufficient  upon  the  hills  may  drown  the  inhabitants 
of  the  valleys,  lu  fhort,  may  we  expeCI  miracles ? or  can  there  be 
a particular  Providence  that  forefees  and  prepares  for  the  feveral 
cafes  of  individuals,  .without  force  frequently  committed  upon  . 
the  laws  of  nature  and  the  freedom  of  intelligent  agents  ? : 

In  whatever  way  it  is  brought  about,  there  is  little  doubt 
that  fomething  of  this  kind  nujl  take  place.  For.  as  the  Deity 
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tees  direct,  as  already  mentioned,  the  great  and  general  pro- 
gicfs  of  things  in  this  world,  he  mull  alio  manage  thofe  of  lefs 
importance.  Nations  are  compofed  of  individuals.  The  pro- 
giefs  of  individuals  is  the  progrefs  of  the  nation,  and  the 
gieatell  events  ufually  depend  upon  the  hiftovy  and  the  moll 
trifling  adtions  of  private  perfons.  The  difficult y is  to  conceive 
how  the  fuperintehdence  and  management  of  all  this  can  be 
brought  about.  But  as  the  ways  and  the  thoughts  of  the 
Omnipotent  Spirit,  vvhofe  influence  pervades,  and  rules,  and 
animates  nature,  refetnble  not  the  limited  operations  of  men^ 
we  can  only  form  conjectures  concerning  the  means  by  which 
his  government  is  conducted. 

1.  In  the  fir  ft-  place,  then,  it  is  not  impoffible  that  the  Deity 
fhould  forefee  the  future  aCtions  of  intelligent  beings.  Many  of 
thele  aCtions  depend  upon  the  mechanifm  of  the  material  world, 
which  was  formed  by  himfelf,  and  mult  be  entirely  known  to 
him.  Many  men  among  ourfelves  poflefs  much  fagacity  in 
difcerning  the  future  aCtions  of  others,  from  attending  to  their 
known  characters,  and  the  circumltances  in  which  they  arc 
placed.  If  liiperior  natures  do  exift,  and  minds  more  perfeCt 
than  the  human,  they  mud  poflefs  this  penetration  in  a more 
eminent  degree  in  proportion  to  the  excellence  of  their  intel- 
lectual powers.  But  if  this  dilcernment  be  in  God  propor- 
tionable to  his  nature,  as  in  lower  beings  it  is  proportionable 
to  theirs,  it  then  becomes  altogether  unlimited,  and  the  future 
aCtions  of  free  agents  are  at  once  unlocked  and  expofed  to  his 
view.  Add  to  this,  that  the  Author  of  nature  is  well  acquainted 
with  the  creatures  that  he  has  made  ; he  knows  the  mechanifm 
of  jotir  bodies,  the  nature  and  extent  of  our  underftandings,  and 

‘ all  the  circumltances  by  which  we  are  furrounded.  With  all 
thefe  advantages,  it  is  making  no  great  flxetch  to  fuppofe  him 
capable  of  difeerning  the  line  of  conduCl  which  we  fhall  purfue; 
and  this  even  fetting  aflde  the  infinity  of  his  nature,  to  which  a 
thoufaod  years  are  as  one  day,  and  fuppofing  him  to  reafon 
from  probabilities  in  the  imperfedt  manner  that  wed  -. 

2.  There  is  no  impolhbility  at  leaft,  that  men.,  whole  charac- 
ters and  aCtions  are  thus  foreknown,  may  be  introduced  into 
the  world  in  luch  times  and  places  as  that  their  aCts  and  be- 
haviour may  not  only  coincide  with  the  general  plan  of  things, 
but  may  alfo  anfwer  many  private  cafes.  The  celeltial  bodies 
are  fo  placed  that  their  jarring  attractions  make  out  a fplendid' 
fyftem.  Why  then  may  there  not  be  in  the  Divine  mind  fome- 
thing  like  a projection  of  the  future  hiliory  of  mankind,  as  well 
as  of  the  motions  of  the  heavenly  bodies  ? And  why  fhould  it 
not  be  thought  poffible  for  men,  as  well  as  for  them,  by  fome 
fecret  law,  or  father  by  the  management  of  an  unfeen  power,  to 
be  brought  into  their  places  in  fuch  a manner  as  that,  by  the 
free  \ife  of  their  faculties,  the  conjunctions  and  oppofitions  of 
their  interefls  and  inclinations,  the  natural  influence  of  their 
different  degrees  of  talents,  power,  and  Wealth,  they  may  confpire 
to  make  out  the  great  fcheme  of  human  affairs?  There  is  no 
abfurdity  in  this  fnppofition  : it  is  not  beyond  the  power  of  an 
almighty  and  perfeCt  Being;  and  it  is  worthy  of  him.  Let  us 
take  from  the  Jewifli  hiftory,  as  mod  generally  known,  an  ex- 
ample of  what  may  be  fuppol'ed  to  happen  daily.  It  was  the 
intention  of  providence  to  place  David  the  fon  of  Jefle  upon  the 
throne  of  the  Hebrews.  The  country  is  invaded  by  a foreign 
enemy  : the  hoftile  armies  meet,  and  lie  encamped  upon  oppo- 
fit.e  mountains.  A man  comes  forth  from  the  army  of  the  in- 
vaders, as  was  extremely  common  in  thole  times,  and  defies  the 
Hebrew  holt  to  fend  forth  a champion  to  meet  him  in  Angle 

• combat.  Terrified  by  the  gigantic  bulk  and  mighty  force  of 
Goliah,  no  man  would  rifle  the  unequal  conflict.  David,  who 
was  too  young  to  carry  arms,  had  been  fent-  to  the  camp  with 
provifions  for  his  brothers,  add  heard  the  challenge.  In  defence 

* That  luch  was  the  general  belief  of  the  Greeks  in  the  days 
deities  into  the  narrative  of  his  poems,  and  telling  us  that  Alim 


of  his  flock  he  had  killed  fome  beads  of  prey  in  the  wildernefs, 
and  he  was  an  excellent  markfman  with  the  fling.  He  thought 
it  might  probably  be  as  eafy  to  kill  a man  as  a wild  beaft;°at 
all  events,  he  knew  that  a (tone  well  direCted  would  prove  no  lefs 
fatal  to  a giant  than  to  a dwarf : he  therefore  refolved  to  try  his 
fkill ; and  he  tried  it  with  luccefs.  Here  no  man’s  free  will 
was,  interrupted,  and  no  miracle  was  accornpliflied  : Yet  by  this 
train  of  circum  fiances  thus  brought  together,  a foundation  was 
laid  for  the  future  fortunes  of  the  fon  of  Jefle,  for  the  greatnefs 
of  his  country,  and  for  accomplifhing  the  purpofes  of  Provi- 
dence. According  to  Seneca,  “ Hoc  dico,  fulmina  non  mitti 
a Jove,  fed  fic  omnia  difpofita,  ut  ea  etiam  quae  ab  illo  non 
fiunt,  tamen  fine  ratione  non  fiunt;  quae  illius  eft. — Nam  et(i 
Jupiter  ilia  nunc  non  facit,  fecit  ut  fierent.” — I fay,  that  the 
lightning  comes  not  diredly  from  the  band  of  Jove,  but  things 
are  properly  dfpofed for  the  indirect  execution  of  bis  will : for  be 
aids  not  immediately , hut  by  the  intervention  of  means. 

3.  Laltly,  it  is  not  imj ojjible  that  many  things  may  be  ac- 
compliftied  bp  fecret  influence,  upon  the  human  mind,  either  by 
the  Deity  himfelf,  or  by  the  intervention  of  agents  pofl’efled  of 
powers  iuperior  to  thofe  which  belong  to  us.  “ For  inftance, 
if  the  cafe  fhould  require  that  a particular  man  be  delivered 
from  fome  threatening  ruin,  or  from  forne  misfortune,  which 
would  certainly  befal  him  if  he  fliould  go  fuch  a way  at  fuch  a 
time,  as  he  intended  : upon  this  occafion  fome  new  reafons  may 
be  prefented  to  bis  mind  why  he  ftiould  not  go  at  all,  or  not 
then,  or  not  ly  that  road ; or  he  may  forget  to  go.  Or,  if  he  is 
to  be  delivered  from  fome  dangerous  enemy,  either  fome  new 
turn  given  to  his  thoughts  may  divert  him  from  going  where  the 
enemy  will  be,  or  the  enemy  may  be  after  the  fame  manner  di- 
verted from  coming  where  he  fhall  be,  or  his  refentment  may  be 
qualified-,  or  fome  proper  method  of  defence  may  be  fuggelted 
to  the  perfon  in  danger.  After  the  fame  manner  advantages 
and  fucceffes  may  be  conferred  on  the  deferving;  as,  on  the 
other  fide,  men,  by  way  of  punifhment  for  their  crimes,  may 
incur  mifehiefs  and  calamities.  Thefe  things,  and  fuch  as  thele 
(fays  Mr.  Wollafton),  may  he.  For,  fince  the  motions  and 
adtions  of  men,  which  depend  upon  their  wills,  do  alfo  depend 
upon  their  judgments,  as  thefe  again  do  upon  the  prefent  ap- 
pearances of  things  in  their  minds  ; if  a new  profpedt  of  things 
can  beany  wav  produced,  the  lights  by  which  they  are  feen 
altered,  new  forces  and  diredtions  impreffed  upon  the  fpirits,. 
pailions  exalted  or  abated,  the  power  of  judging  enlivened  or 
debilitated,  or  the  attention  taken  off  without  any  fufpenfion  or 
alteration  of  the  Handing  laws  of  nature, — then,  without  that, 
new  volitions,  defigns,  meafures,  or  a cefl'ation  of  thinking,  may 
alfo  be  produced;  and  thus  many  things  prevented  that  other- 
wife  would  be,  and  many  brought  about  that  would  not.  That 
there  may  pollibly  be  fuch  infpirations  of  new  thoughts  and 
counfels  (continues  our  author),  may  perhaps  appear  further 
from  this,  that  we  frequently  find  thoughts  arifing  in  our  heads, 
into  which  we  are  led  by  no  difeourfe,  nothing  we  read,  no  clue 
of  reafoning,  but  they  furprife  and  come  upon  us  from  we  know' 
not  what  quarter.  If  they  proceeded  from  the  mobility  of 
fpirits  flraggling  out  of  order,  and  fortuitous  affedtions  of  the 
brain,  or  were  they  of  the  nature  of  dreams,  why  are  they  not 
as  wild,  incoherent,  and  extravagant  as  they  are  ?”  Is  it  not. 
much  rqore  reafonable  to  imagine  that  they  come  by  the  order 
and  diredtion  of  an  all-feeing  and  all-gracious  God,  who  con- 
tinually watches  over  us,  and  difpofes  every  thing  in  and  about 
us  for  the  good  of  ourlelves  or  others  ? not  to  fpcak  of  the  agrec- 
ablenefs  of  this  noiion  to  the  opinions  of  the  belt  and  wifeft  men 
in  all  ages  *.  “ If  this,  then,  be  the  cafe,  as  it  feems  to  be,  that 
men’s  minds  are  (ulceptible  of  luch  infinuations  and  impreffions 
as  frequently,  by  ways  unknown,  do  atledl  them,  and  give  them 

of  Homer,  ts  plain  from  that  poet's  contiantly  introducing  his 
:rva,  or  Ionic  other  god,  altered  the  minds  of  his  heroes.  “ By 
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an  inclination  towards  this  or  that ; how  many  things  (fays  onr 
author)  may  be  brought  to  pals  by  thefe  means  without  filing 
and  refixing  the  laws  of  nature,  any  more  than  they  are  un- 
fixed when  one  man  alters  the  opinion  of  another  by  throwing 
in  his  way  a book  proper  for  that  purpofe  !” 

All  this  may  be  effected  either  by  the  immediate  inter- 
pofition  of  God  himlelf,  or  by  that  of  beings  invifible,  and  in 
nature  fuperior  to  us,  who  ait  as  the  minifters  of  hi^  provi- 
dence. That  there  are  fuch  beings  we  can  hardly  doubt,  as  it 
is  in  the  highelt  degree  improbable  that  fuch  imperfect  beings 
as  men  are  at  the  top  of  the  fcale  of  created  exiltenee.  And 
iince  we  ourfelves,  by  the  ufe  of  our  limited  powers,  do  often 
alter  the  courfe  of  things  within  our  fphere  from  what  they 
would  be  if  left  to  the  ordinary  laws  of  motion  and  gravitation, 
without  being  laid  to  alter  thofe  laws';  why  may  not  fuperior 
beings  do  the  fame  as  inltruments  of  divine  providence  ? This 
idea  of  the  intervention  of  fuperior  natures  is  beautifully  illuf- 
trated  by  Thom  ion  in  the  following  paflage  : 

Thefe  are  the  haunts  of  meditation,  thefe 
The  feenes  where  ancient  bards  th’  inspiring  breath, 
Ecftatic,  felt;  and, from  this  world  retir’d,  . 

Convers’d  with  angels  and  immortal  forms 
On  gracious  errands  bent  : to  fave  the  fall 
Of  virtue  ftruggling  on  the  brink  of  vice; 

J-n  waking  whifpers,  and  repeated  dreams, 

To  hint  pure  thought,  and  warn  the  favour’d  foul 
For  future  trials  fated  to  prepare. 

We  agree,  however,  with  Mr.  "VVollaffon,  in  thinking  the 
power  of  thefe  beings  not  fo  large  as  to  alter  or  fufpend  the  ge- 
neral laws  of  nature  (fee  MiRACLt)  5 for  the  world  is  not  like 
a bungling  piece  of  clock-work,  which  requires  to  be  often  let 
backwards  or  forwards.  We  are  likewile  perfectly  fatisfied, 
that  they  cannot  change  their  Condition,  to  ape  us  or  inferior 
beings  ; and  confequently  we  are  not  apt  haltily  to  credit  ftories 
of  portents,  &c.  fuch  as  cannot  be  true,  unleft  the  nature  of 
things  and  their  manner  of  exigence  were  occafionally  reverfed. 
Yet,  as  men  may  be  fo  placed  as  to  become,  even  by  the  free 
exercife  of  their  own  powers,  injiruments  of  God’s  particular 
providence  to  other  men  ; fo  may  we  well  fuppofe  that  thefe 
higher  beings  may  be  fo  difiributed  through  the  univerfe,  and 
fubjeCt  to  luch  an  economy,  unknown  to  us,  as  may  render 
them  aJfo  inltruments  of  the  fame  providence  ; and  that  they 
may,  in  proportion  to  their  greater  abilities,  be  capable,  con- 
fjlently  with  the  laws  of  nature,  of  influencing  human  affairs  in 
proper  places. 

We  (hall  next  proceed  to  ftate  fome  of  the  chief  objections 
which  in  ancient  or  modern  times  have  been  brought  againft 
the  opinion,  that  the  world  is  governed  by  a Divine  Pro- 
vidence. 

1.  The  firft  of  thefe  is  this,  that  the  fyftem  of  nature  con- 
tains many  imperfections  which  it  ought  not  to  do  if  it  be  the 
work  of  a perfectly  wife  and  good  Being.  To  avoid  the  force 
of  this1  objection,  fome  modern  vvi  iters  have  deferted  the  ground 
of  fupreme  and  abfolute  goodnefs,  which  the  ancient  theifts 
always  occupied,  and  have  aflerted  that  the  divine  perfection 
confilts  in  unlimited  power  and  uncontrouled  fupremacy  of  will ; 
that  confequently  the  Deity  does  not  always  that  which  is  belt, 
but  merely  what  he  himfelf  pleafes ; and  that  for  no  other 
reafon  but  becaufe  he  wills  to  do  fo.  But  this  is  no  better  than 
atheifm  itfelf.  For  it  is  of  no  importance  to  us  whether  the 
univerfe  is  governed  by  blind  fate  or  chance,  that  is  to  fay,  by 
nothing  at  all ; or  whether  it  is  governed  by  an  arbitrary  fo- 


vereign  will  that  is  direCted  by  chance,  or  at  leafl  by  no  prin- 
ciple of  beneficence. 

The  true  anfwer  to  this  objection  is,  that  no  created  fyflem 
can  have  every  perfection,  becaufe  it  mull  neceflarily  be  defti - 
tute  of  felf-exiftence  and  independence ; and  therefore  if  beings 
.deftitute  of  fome  perfections  be  better  than  nothing,  it  was 
worthy  of  infinite  power  and  perfect  goodnefs  to  create  fuch 
beings.  In  our  prelent  ftate,  we  mortals  Hand  upon  too  low 
ground  to  take  a commanding  view  of  the  whole  frame  of 
things.  We  can  only  reafon  concerning  what  is  unknown 
from  the  little' that  is  within  our  reach.  In  that  little,  we  can 
fee  that  wifdom  and  goodnefs  reign  ; that  nature  always  aims 
to  produce  perfection  ; that  many  falutary  effeCts  refult  even 
from  the  thunder  and  the  florm  : and  we  doubt  not  that  a 
view  of  tile  whole  ftruCture  of  the  univerfe  would  afford  ait 
additional  triumph  to  the  goodnefs  and  {kill  of  its  great  Ar- 
chitect. , 

We  fee  a regular  afeentin  the  fcale  of  beings  from  mere  life- 
left  matter  up  to  man  ; and  the  probability  is,  that  the  fcale  con- 
tinues to  afeend  as  far  above  nym  in  perfection  as  created  be- 
ings can  poffibly  be  railed.  The  foie  purpofe  of  God  in  cre- 
ating the  world  muff  have  been  to  produce  bappinefs : but  this 
wouLd  be  Cioft  effeCt (tally  done  by  creating,  in  the  firlt  place, 
as  many  of  the  molt  perfeCt  cla's  of  beings  as  the  fyftem  could 
contain  ; and  afterwards  other  dalles  left  and  left  perfect,  till 
the  whole  univerfe  ihould  be  completely  full.  We  do  not  po- 
fuively  affect  tuch  a fcheme  of  creation,  . 

Where  all  mud  full,  or  not  coherent  be  ; 

And  all  that  riles,  rife  in  due  degree, 

was  aCtuatly  in  the  divine  Architect’s  intention  ; but  that  it  is 
poflible,  is  fufficiently  obvious.  No  man  will  pretend  to  fay, 
that  this  earth  could  afford  a comfortable  fubfiftence^to  a greater 
number  of  the  human  race,  were  all  the  inferior  animals  anni- 
hilated, than  it  could  at  prefent,  fwarming  as  every  element  is 
with  life.  Suppofe  then,  that  as  many  men  had  been  placed  at 
firft  upon  the  earth  as  it  could  poffibly  fupport,  and  that  mat- 
ters had  been  fo  conftituted,  as  that  the  number  fhould  never 
have  been  either  increafed  or  diminifhed  ; we  beg  leave  to  afk, 
whether,  fince  there  would  have  been  evidently  room  for  infe- 
rior animals,  it  would  have  been  moll  worthy  of  infinite  good- 
nefs to  leave  the  whole  globe  to  men,  or  to  introduce  into  it 
different  orders  of  left  perfeCt  beings,  which,  while  they  could 
not  incommode  this  principal  inhabitant,  would  each  find  plea- 
furc  in  its  own  exiftence  ? To  this  queftion  different  anfwers 
cannot  furely  be  given.  Let  the  reader  then  extend  his  view, 
-and  confider  the  univerfe,  which,  however  vaff,  cannot  be  po- 
fitively  infinite,  as  one  fyftem  as  much  united  as  the  leveral 
parts  of  this  globe  ; let  him  fuppofe  that  there  were  at  firft 
created  as  many  of  the  higheft  order  of  beings  as  it  could  have 
contained  had  creation  there  flopped  ; let  him  remember  that 
happinefs  in  many  different  degrees  is  valuable ; and  he  will 
not  furely  think  it  any  imputation  on  the  goodnefs  of  God  that 
there  are  in  the  univerfe  many  beings  far  from  perfection. 
The  moft  imperfeCt  of  thefe  are  by  themfeftes  better  than 
nothing  ; and  they  all  contribute  to  make  .up  a fyftem  which, 
confidered  as  a whole,  we  have  every  reafon  to  believe  to  be  as 
perfeCt  as  any  thing  not  felf-exifteirt  can  poffibly  be. 

2.  If  the  world  is  conducted  by  a benevolent  providence, 
how  came  evil  to  be  introduced  into  it  ? This  qiieftion  has  per- 
plexed mankind  in  all  ages.  The  ancient  Perfians  refolved  it,  by 
afferting  the  exiftence  of  two  gods,  Oromafdes  the  author  of 
good,  and  Arimanius  the  author  of  evil.  From  them  t he  Chrif- 


this,”  fays  Plutarch,  “ the  poet  does  not  mean  to  make  God  dcjlroy  the  will  of  man,  but  only  move  him  to  will : nor  does  he  mU 
raculoully  produce  the  appetites  ihomfelves  in  men,  but  only  caules  l'uch  imaginations  as  are  capable  of  exciting  them.” 
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tian  heretics  called  Mamcbees  borrowed  their  doXrine  of  two 
oppolite  coeternal  principles.  Both  the  PJatonitls  and  Stoics 
afcribed  the  origin  of  evil  to  the  perverfenefs  or  i m perfection  of 
matter,  which  they  thought  the  Deity,  could  not  alter  ; and  Py- 
thagoras imagined  a '.late  of  pre-eyi  Hence,  in  which  the  fouls  of 
men  had  committed  offences,  for  which  they  are  here  1 tillering 
the  punifhment.  But  thefe  hypothecs  are,  forne  of  them  im- 
pious, and  all  unfatisfaXory. 

Taking  the  ex  predion  in  irs  moll  extenfive  fenfe,  the  evils  to 
which  the  human  race  are  expofed  may  be  reduced  to  fain.  nn- 
eajinefs , dif appointment  of  appetites,  and  death  ; of  which  not 
one  could  have  been  wholly  prevented,  without  cccalioning 
greater  evils,  inconfiftent  with 'trie  perfeX  goodnefs  of  the  Crer 
ator.  As  long  as  we  have  fo'iid  bodies  capable  of  motion,  fup- 
ported  by  food,  fubjeX  to  the  influence  of  the  atmofphere,  and 
divitible,  they  muff  neceiTarily  he  liable  to  diftoiution  or  death  : 
"but  if  a man  could  lufter  death,  of  have  his  limbs  broken, 
without  feeling  pain,  the  human  race  had  been  long  ago  extinX. 
A fever  is  a Hate  of  the  body  in  which  the  fluids  are  in  great 
diforder.  Felt  we  no  uneafinef3  from  that  diforder,  we  fhould 
have  no  inducement  to  pay  the  proper  attention  to  our  ffate, 
and  fhould  certainly  die  unawares,  without  I'ufpeXing  ourl'elves 
to  be  in  danger;  whereas,  under  the  prefect  ad  mi  niff  rat  ion  of 
divine  providence,  the  pain  and  ficknels  of  the  dileafe  compel 
us  to  have  recourfe  to  the  remedies  proper  for  reftoring  us  to 
foundnefs  and  to  health.  Of  the  uneafinefies  to  which  we  are 
liable,  and  which  are  not  the  effeX  of  immediate  pain,  the 
greateft  has  been  fqmetimes  faid  to  arife  from  the  apprehenfion 
of  death,  which  con ffantly  Hares  us  in  the  face,  and  frequently 
embitters  all  our  pleafures  even  in  the  hour  of  perfeX  health*. 
But  this  dread  of  death  is  implan'ted  in  our  breafts  for  the  very 
bell  of  purpofes.  Had  we  no  horror  at  the  apprehenfion  of 
death,  we  fhould  be  apt,  whenever  any  misfortune  befel  us,  to 
quit  this  world  raftily,  and  rufli  unprepared  into  the  prefence 
of  our  Judge:  but  the  horror  which  attends  our  reflexions  on 
our  own  diffolution,  ariflng  not  from  any  apprehenfions  of  the 
pain  of  dying,  hat  from  our  anxiety  concerning  our  future  ffate 
of  exilfence,  tends  ffrongly  to  make  us  aX,  while  we  are  here, 
in  fuch  a manner  as  to  enfure  our  happinefs  hereafter.  Add  to 
this,  that  the  fear  of  death  is  the  greateft  fupport  of  human 
laws.  We  every  day  fee  perfons  breaking  through  all  the  re- 
gulations of  fociety  and  good  life,  notwithftanding  they  know 
death  to  be  the  certain  confequence,  and  feel  all  the  horrors,  of 
it  that  are  natural  to  man  : and  theretore  were  death  diveffed 
of  tbefe  horrors,  how  inflgniflcant  would  capital  punilhments  be 
as  guardians  of  the  law,  and  how  inlecure  would  individuals  be 
in  civil  fociety  ? 

With  regard  to  the  unavoidable  misfortunes  and  anxieties  of 
our  prefent  ffate,  Co  far  from  being  truly  hurtful  in  themfelves, 
they  are  proofs  of  divine  beneficence.  "When  we  fee  men  dif- 
plealed  with  their  lituation,  when  we  hear  them  complain  of 
the  difficulties,  the  miferies,  and  the  cares  of  life,  of  the  hard- 
Ihips  which  they  have  undergone,  and  the  labours  which  ftill 
lie  before  them  ; inffead  of  accounting  them  unfortunate,  we 
ought  to  regard  them  as  aXive  beings,  placed  in  the  only  fitu- 
ation  that  is  fit  for  the  improvement  of  their  nature.  rllrat 
difeontent.  thefe  reftlefs  wifhes  to  improve  their  condition,  are 
to  many  fure  indications  that  their  faculties  will  not  languifli. 
They  who  are  in  the  leaft  degree  accuftomed  to  obferve  the  hu- 
man charaXer,  know  well  the  influence  which  pleafure  and  re- 
ppfe  have  in  enfeebling  every  manly  principle,  and  how  capable 
they  are  of  attaching  us  even  to  a fordid  and  difhonourable  ex- 
iftence. 

Happy  indeed  it  is  for  the  human  race,  that  the  number  of 
thofe  men  is  fmall  whom  providence  has  placed  in  fituations  in 
which  personal  aXivity  is  unneceffary.  By  far  the  greater 
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number  are  compelled  to  exert  themfelves,  to  min  and  to  con- 
tend with  their  equals,  in  the  race  of  fortune  and  of  honour. 
It  is  thus  that  our  powers  are  called  forth,  and  that  our  nature 
reaches  its  higheft  perfeXion.  It' is  even  perhaps  a general 
truth,  that  they  who  have  firuggled  with  the  greateft  variety 
of  hardfliips,  as  they  always  acquire  the  higheft  energy  offeha- 
raXer,  fo  if  they  have  retained  their  integrity,  and  have  not 
funk  entirely  in  the  conteft,  feldom  fail  to  fpend  their  re- 
maining days  relpeXable  and  happy,  fuperior  to  paffion,  and 
fecured  from  folly  by  the  polfetfion  of  a wifdom  dearly  earned. 

But  the  benefits  of  phylical  evils  have  been  fet  in  a Hill 
rtronger  light  by  a great  matter  of  moral  wifdom,  who  was 
himfelf  fubjeX  to  many  of  thofe  evils.  That  m§n  is  a moral 
agent,  lent  into  this  world  to  acquire  habits  of  virtue  and  piety 
to  fit  him  for  a better  ffate,  is  a truth  to  which  no  confiftent 
theift  will  for  a moment  refufe  his  aflent.  But  almoft  all  the 
moral  good  which  is  left  among  us,  is  the  apparent  efleX  of 
phylical  evil. 

“ Goodnefs  is  divided  by  divines  into  fobernefs,  righteouf- 
nefs,  and  godlinefs.  Let  it  be  examined  how  each  of  thefe 
duties  would  be  praXifed  if  there  were  no  phyfical  evil  to  en- 
force it. 

“ Sobriety  or  temperance  is  nothing  but  the  forbearance  of 
pleafure;  and  if  pleafure  was  not  followed  by  pain,  who  would 
forbear  it  ? We  fee  every  hour  thofe  in  whom  the  defire  of  pre- 
fent indulgence  overpowers  all  fenfe  of  paft,  and  all  forefight  of 
future  mifery.  In  aremilfion  of  the  gout,  the  drunkard  returns 
to  his  wine,  and  the  glutton  to  his  feaft ; and  if  neither  difeafe 
nor  poverty  were  felt  or  dreaded,  every  one  would  fink  down  in 
idle  fenfuality,  without  any  care  of  others,  or  of  himfelf.  To 
eat  and  drink,  and  lie  down  to  fleep,  would  be  the  whole  bufinefs 
of  mankind. 

“ Righteoufnefs,  or  the  fyftem  of  focial  duty,  may  be  fubdi- 
vided  intojuftice  and  charity.  Of  juftice,  one  of  the  heathen  fages 
has  (hown,  with  great  acutenefs,  that  it  was  imprefled  upon  .man- 
kind only  by  the  inconveniences  which  injuftice  had  produced. 
‘ In  the  firft  ages  (fays  he)  men  aXed  without  any  rule  but  the 
impulfe  of  defire  ; they  praXifed  injuftice  upon  others,  and 
fullered  it  from  others  in  their  turn  : but  in  time  it  was  difeo- 
vered,  that  the  pain  of  fuffering  wrong  was  greater  than  the 
pleafure  of  doing  it;  and  mankind,  by  a general  compaX,  fub- 
mitted  to  the  reftraint  of  laws,  and  refigned  the  pleafure  to 
cfcape  the  pain.’ 

“ Of  charity,  it  is  fuperfluous  to  obferve,  that  it  could  have 
no  place  if  there  were  no  want ; for  of  a virtue  which  could 
not  be  praXifed,  the  omiffion  could  not  be  culpable.  Evil  is 
not  only  the  occafional  but  the  efficient  caufe  of  charity  ; we  are 
incited  to  the  relief  of  mifery  by  the  confcioufnefs  that  we 
have  the  lame  nature  with  the  fufferer ; that  we  are  in  danger 
of  the  fame  diftrefl’es,  and  may  forne  time  implore  the  fame 
afliftance. 

“ Godlinefs  or  piety  is  eldvation  of  the  mind  towards  the  Su- 
preme Being,  and  extenlion  of  the  thoughts  of  another  life. 
The  other  life  is  future,  and  the  Supreme  Being  is  invifible. 
None  would  have  recourfe  to  an  invifible  power,  but  that  all 
other  luhjeXs  had  eluded  their  hopes.  None  would  fix  their 
attention  upon  the  future,  but  that  they  are  difeontented  with 
the  prefent.  If  the  fenfes  were  l'eafted  with  perpetual  plea- 
fure, they  would  always  keep  the  mind  in  fubjeXion.  Reafion 
has  no  authority  over  us  but  by  its  power  to  warn  us  againft  evil. 

“ In  childhood,  while  our  minds  are  yet  unoccupied,  re- 
ligion is  imprefled  upon  them;  and  the  firli:  years  of  almoft  all' 
who  have  been  well  educated  are  palled  in  a regular  dilcharge  of 
the  duties  of  pictjh  but  as  we  advance  forward  into  the  crowds 
of  life,  innumerable  delights  folicit  our  inclinations,  and  innu- 
merable cares  diftraX  our  attention.  The  time  of  youth  is 
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paffed  in  noify’  frolics  ; manhood  is  led  on  from  hope  to  hope, 
and  from  project  to-  projefit ; the  diffolutenefs  of  pleafure,  the 
inebriation  of  tvccels,  the  ardour  of  expectation,  and  the  vehe- 
mence of  competition,  chain  down  the  mind  alike  to  the  pre- 
fent  feene  : nor  is  it  remembered  how  foon  this  mitt  bf  trifles 
mull  be  fcattered,  and  the  bubbles  that  float  upon  the  rivulet 
of  life  be  loll  for  ever  in  the  gulph  of  eternity.  To  this  con- 
fideration  fcarce  any  man  is  awakened  but  by  feme  prelling 
and  refiftlefs  evil the  death  of  thofe  from  whom  he  derived 
his  pleafures,  or  to  whom  he  deltined  his  poifietlions,  l'ome 
difeale  which  ffiows  him  the  vanity  of  all  external  acqui- 
fitions,  or  the  gloom  of  age  which  intercepts  his  profpeCls  of 
long  enjoyment,  forces  him  to  fix  his  hopes  upon  another 
{late  ; and  when  he  has  contended  with  the  tempefts  of  life 
till  his  llrength  fails  him,  he  Hies  at  lalt  to  the  ffielter  of  re- 
ligion. 

“ That  mifery  does  not  make  all  virtuous,  experience  too 
certainly  informs  us ; but  it  is  no  lefs  certain,  that  of  what 
virtue  there  is,  mifery  produces  far  the  greater  part.  Phyfical 
evil  may  be  therefore  endured  with  patience,  fince  it  is  the 
caufe  of  moral  good  ; and  patience  itfelf  is  one  virtue  by 
which  we  are  prepared  for  that  ftate  in  which  evil  fliall  be  no 
more."  Jobvforis  Idler,  No.  89. 

The  calamities  and  the  hardlhips  of  our  prefent  ftate,  then, 
are  lo  far  from  being  real  evils,  of  which  providence  ought  to 
be  accufed,  that  in  every  point  of  view  in  which  we  can  con- 
lider  them,  they  atford  the  l'ureft  proofs  of  the  wifdom  of  its  ad- 
miniftration,  and  of  its  goodnefs  to  man. 

The  molt  ferious  difficulty  lies  in  accounting  for  the  permif- 
lion  of  moral  evil  or  guilt,  in  a tytlem  governed  by  infinite  be- 
nevolence and  wifdom.  Thofe  who  in  a confident  manner 
hold  the  doCtrine  of  the  ablblute  necetlity  of  human  actions  in 
its  full  extent,  and  acknowledge  all  its  confequences,  find  it 
eafy  to  elude  this  difficulty.  They  very  fairly  deny  the  exift- 
ence  of  any  fuch  thing  as  moral  evil  in  the  abltraCt  ; and  af- 
fert,  that  what  we  call  a crime , is  nothing  more  than  an  aClicn 
which  we  always  regard  with  a painful  lenfation  : that  thel'e 
apparent  evils  endure  only  lor  a time  ; and  that  all  will  at  laft 
terminate  in  the  perfection  and  happinefs  of  every  intelligent 
being. 

Upon  the  fyftem  of  liberty,  the  ffiorteft  anfwer  feems  to  be 
this : that  fome  things  are  abfolutely  impoilible,  not  from  any 
weaknefs  in  the  Deity,  but  becaufe  they  iner  abfurdity  or  con- 
tradiction. Thus  it  is  impoilible  for  twice  t wo  to  be  any  thing 
elfethan  four  ; and  thus  it  is  impoilible  for  Omnipotence  itfelt 
to  confer  felf-approbation  upon  an  intelligent  being  who  has 
never  deferved  it  ; that  is  to  fay,  it  is  impoilible  for  a man  of 
fenfe  to  be  pleafed  with  himfelf  for  having  done  a certain  aCtion, 
while  he  himfelf  is  confcious  that  he  never  did  that  aCtion. 
But  felf-approbation  conliitutes  thehigheft,  the  molt  unmingled, 
and  permanent  felicity  of  which  our  nature  is  capable.  It 
is  not  in  the  power  of  Omnipotence  itfelf,  then,  to  beitow  the 
highelt  and  molt  permanent  felicity  of  our  nature  ; it  mult  be 
earned  and  delerved  before  it  can  be  obtained.  In  the  lame 
manner  good  defert,  virtue,  or  merit, cannot  be  conferred-,  they 
mult  be  acquired . To  enable  us  to  acquire  thele,  we  mull  be  ex- 
poled  to  difficulties,  and  mult  futFer  in  a certain  degree.  If 
thefe  difficulties  had  no  influence  upon  our  conduit  and  feel- 
ings, if  they  expoied  us  to  no  real  danger,  no  fabric  of  merit 
and  of  felf-approbation  could  be  reared  upon  them.  All  that 
the  Supreme  Being  could  do  for  us,  was  to  confer  luch  an  ori- 
ginal eonllitution  and  character  as  would  enable  us  to  do  well 
if  we  (hould  exert  our  utrnolt  powers.  The  univerle  is  not 
ruled  by  favour,  but  by  jultice.  Complete  felicity  mult  be 
purchafed.  Guilt  is  an  abule  of  our  freedom,  a doing  ill  where 
we  could  have  done  well,  and  is  entirely  the  work  of  man. 
Heaven  could  not  avoid  permitting  its  exiltencc,  and  expolin 


tis  to  danger ; for  temptation  is  neceffary  to  virtue,  and  vir- 
tue is  the  perfection  ot  our  nature,  our  glory,  and  our  hap- 
pinefs. 

Tne  permifiion  of  moral  evil  has  been  fo  ably  accounted  for 
by  Simplicius,  a Pagan  writer,  and  therefore  not  biaffed  by  any 
partiality  to  the  Jewiffi  or  Chriltian  Scriptures,  that  we  cannot 
deny  ourfelves  the  pleafure  of  laying  his  reafoning  before  our 
readers.  He  affis,  “ Whether  God  may  be  called  the  author  of 
fin,  becaufe  he  permits  the  foul  to  ufe  her  liberty  ? and  anfwers 
the  queltion  thus  : 

“ He  who  lays  that  God  ffiould  not  permit  the  exercifeof  its 
freedom  to  the  foul,  mult  affirm  one  of  thefe  two  things  ; either 
that  the  foul,  though  by  nature  capable  of  indifferently  choof- 
in g good  or  evil , ffiould  yet  be  conftanily  prevented  from  choof- 
ing  evil  ; or  elfe  that  it  ffiould  have  been  made  of  fuch  a nature 
as  to  have  no  power  of  choofing  evil. 

“ The  former  affertion  (continues  he)  is  irrational  and  abfurd; 
for  what  kind  of  liberty  would  that  be  in  which  there  ffiould  be 
no  freedom  of  choice?  and  what  choice  could  there  be,  if  the 
mind  were  conftantly  rettrained  to  one  tide  of  every  alternative  ? 
With  refpefit  to  the  fecund  affertion,  it  is  to  be  obferved  ( fays 
he),  that  no  evil  is  in  itfelf  defirable,  or  can  be  chofen  as  evil. 
But  if  this  power  of  determining  itfelf  either  way  in  any  given 
cafe  mull  be  taken  from  the  foul,  it  mull  either  be  as  fomething 
not  good,  or  as  fome  great  evil.  But  whoever  faith  fo,  does 
not  confider  how  many  things  there  are  which,  though  account- 
ed good  and  defirable,  are  yet  never  put  an  competition  with 
this  freedom  of  will  : for  without  it  we  ffiould  be  on  a level  with 
the  brutes  ; and  there  is  no  perfon  who  would  rather  be  a brute 
than  a man.  If  God  then  ffiows  his  goodnefs  in  giving  to  in- 
ferior beings  fuch  perfections  as  are  far  below  this,  is  it  incon- 
gruous to  the  divine  nature  and  goodnefs  to  give  man  a felf-de- 
termining  power  over  his  aCtinns,  and  to  permit  him  the  free 
exercife  of  that  power  ? Had  God,  to  prevent  man’s  fin,  taken 
away  the  liberty  of  his  will,  he  would  likewife  have  deftroyed 
the  foundation  of  all  virtue,  and  the  very  nature  of  man  ; for 
there  could  be  no  virtue  were  there  not  a potfibility  of  vice; 
and  man’s  nature,  had  it  continued  rational,  would  have  been 
divine,  becaufe  impeccable.  Therefore  (continues  he),  though 
we  attribute  to  God,  as  its  author,  this  lelf-determining  power, 
which  is  fo  neceffary  in  the  order  of  the  univerle;  vve  have  no 
reafon  to  attribute  to  him  that  evil  which  comes  by  the  abufe 
of  liberty  : for  God  doth  not  caufe  that  averfion  from  good 
which  is  in  the  foul  when  it  fins  ; he  only  gave  to  the  foul 
fuch  a power  as  might  turn  itfelf  to  evil,  out  of  which  he 
produces  much  good,  which,  without  luch  a power,  could 
not  have  been  produced  by  Omnipotence  itfelf.”  So  con- 
fonant  to  the  doCtrin<r  of  our  feriptures  is  the  reafoning  of 
this  opponent  of  tbe  writings  of  Motes  ? Fas  ejl  el  ab  bojle 
doceri. 

1 he  I al\  ohjeClion  to  the  belief  of  a divine  providence  arifes 
from  the  apparent  confufion  of  human  affairs,  that  all  thing* 
happen  alike  to  all,  that  bad  men  are  profperous,'  and  that  a 
total  want  of  jultice  appears  to  attend  the  divine  adminittra- 
tions.  Even  the  belt  men  have  at  times  been  thaken  by  this 
confuleration.  But  there  are  many  reafons  for  rendering  this 
world  a mixed  feene  : it  would  become  unfit  for  a ftate  of  trial 
aiul  of  education  to  virtue  were  it  otberwife. 

It  has  been  ffiown  already,  that  phyfical  evil  is  the  parent  of 
moral  good  ; and  therefore  it  would  be  abfurd  to  cxueCt  that  the 
virtuous  ffiould  be  entirely  exempted  from  that  evil  For  the 
occasional  prol’perhv  of  the  wicked,  manv  reafons  have  been 
ailigned  even  by  thoie  who,  in  their  dilquifmous,  were  not 
guided  bv  that  revelation  which  has  brought  to  light  life  and 
immortality.  “ God  fays  t'luUrch)  fpares  the  wicked,  that 
he  may  let  to  mankind  an  example  of  forbearance,  and  teach 
them  not  to  revenge  their  injuries  too  haltily  on  each  other. 
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He  {pares  Tome  wicked  men  from  early  punifhment,  in  order  to 
make  them  inftruments  of  his  juilicc  in  punifhing  others.  And 
lie  fpares  all  for  a time,  that  they  may  have  ljlfure  for  repen-, 
tatice ; for  men  (fays  the  fame  excellent  rnoralitt)  look  at  no- 
thing further,  in  the  puiiitKrnents  which  they  inttidt,  than  to 
ftitisfy  their  revenge  and  malice,  and  therefore  they  purfue  thofe 
who  have  offended  them  with  the  utmoft  rage  and  eagernefs ; 
whereas  God,  aiming  at  the  cure  of  thofe  who  are  not  utterly 
incurable,  gives  them  fj.sla£a\Xe<rQoU-  yjpov'w,  “ time  to  be 
converted.” 

But  this  obje6tion  receives  the  beft  folution  from  the  doftrine 
of  the  immortality  of  the  human  foul. 

— And  fee 

'Tis  come,  the  glorious  morn  ! the  fccond  birth 
Of  heaven  and  earth  ! awakening  nature  hears 
The  new  creating  word,  and  ftarts  to  life. 

In  every  height’ned  form,  from  pain  and  death 
Forever  free.  The  great  eternal  Jchcvie, 

Involving  all,  and  in  a.perfeB  whole 
Uniting,  as  the  profpedt  wider  fpreads. 

To  reafon’s  eye  cleared  up  a-pace. 

Ye  vainly  wife  ! Ye  blind  prefumptuous  ! now. 
Confounded  in  tfie  dull,  adore  that  Pow’r 
And  Wifdom  oft  arraign'd  : fee  now  the  caufe 
Why  unaffuming  worth  in  fecret  liv’d 
And  died  neglefted  : why  the  good  man’s  fhare 
In  life  was  gall  arid  bitternefs  of  foul  : 

Why  the  lone  widow  and  her  orphans  pin’d 
In  ffarving  folitude  ; while  luxury, 

In  palaces,  lay  draining  her  low  thought, 

To  form  unreal  wants  : why  heav’n-born  truth, 

And  moderation  fair,  wore  the  red  marks 
Of  luperftition’s  fcourge  : why  licens’d  pain, 

That  cruel  fpoiler,  that  embofom’d  foe, 

Imbitter’d  all  our  blifs.  Ye  good  diflrefl ! 

Ye  noble  few  ! who  here'  unbending  ftand 
Beneath  life’s  preffure,  yet  bear  up  a while. 

And  what  your  bounded  view,  which  only  faw'- 
A little  part,  deem’d  evil,  is  no  more  : 

The  (forms  of  wintry  time  will  quickly  pafs, 

And  one  unbounded  fpring  encircle  all . 

Tbomfcris  Hunter. 

¥t.qv\T)V.*icv.- Plantation,  a colony  of  New-England,  which 
with  Rhode- illand,  formerly  conftiiuted  a charter  government. 
Its  chief  town  is  Newport. 

Providence,  one  of  the  beft  of  the  Bahama  iftands  in  the 
American  ocean,  but  the  bell  of  thofe  planted  and  fortified  by 
the  Englifh.  ,lt  is  feated  on  the  eaft  fide  of  the  gulph  of  Flo- 
rida. W.  Ion  77.  3;.  N.  lat.  25.-0. 

PROVINCE,  in  Roman  antiquity,  a country  of  confiderable 
eitent,  wnich,  upon  being  entirely  raluced  under  the  Roman 
dominion,  was  new-modelled  according  to  the  pleafure  of  the 
conquerors,  and  fubjeffed  to  the  command  of  annual  governors, 
fent  from  Rome  ; being  commonly  obliged  to  pay  luch  taxes 
and  contributions  as  the  fenate  thought  fit  to  demand.  Of 
theie  countries,  that  part  of  France  next  the  Alps  was  one,  and 
ftill  retains  the  name  of  Proven  e.  Nicod  derives  the  word 
a procul  vivendo,  “ living  afar  off;"  but  it  is  better  deduced 
from  pro  and  vinco,  “ I overcome.” 

Province,  in  geography,  a divifion  of  a kingdom  or  (late, 
comprifing  fcveral  cities,  towns,  8c c.  all  under  the  fame  govern- 
ment, and  ufually  diftinguifticd  by  the  extent  either  of  the  civil 
or  ecciefialtical  junfduRion.  The  church  diftinguifhes  its  pro- 
vinces by  . archbilhoprics  ; in  which  fenfe,  England  is  divided 
into  two  provinces,  C anterbury  aihl  York.  The  United  Pro- 
vinces are  (even  provinces  of  the  Netherlands,  who,  revolting 
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from  the  SpanHh  dominion,  made  a perpetual  alliance,  offenfive 
and  defenfive,  at  Utrecht,  anno  1579.  See  United  Pro- 
vinces. 

PROVINCIAL,  fometbing  relating  to  a province.  It.  alfo 
denotes,  hfRomilh  countries,  a perfon  who  has  the  direction  of 
the  feveral  convents  of  a province. 

PROVISIONS,  in  a military  fenfe,  implies  all  manner  of 
eatables,  food  or  provender,  ufed  in  an  army,  both  for  man  and 
beaft. 

PROVOST  of  a city  or  town,  is  the  chief  municipal  magis- 
trate in  feveral  trading  cities,  particularly  Edinburgh,  Paris,  &e, 
being  much  the  fame  with  mayor  in  other  places.  He  prefides 
in  city-courts,  and,  together  with  the  bailies,  who  are  his  depu- 
ties, determines  in  all  differences  that  arife  among  citizens. 

The  provoft  of  Edinburgh  is  called  lord,  and  the  fame  title 
is  alftjvdaimed  by  the  provoft  of  Glafgow.  The  former  calls 
yearly  conventions  of  the  royal  boroughs  to  Edinburgh  by  his 
mitlives,  and  is,  ex  officio,  prefident  to  the  • convention  when 
met. 

Provost,  or  Prcvot-Royal,  a fort  of  inferior  judge  formerly 
eftablifhed  throughout  France,  to  take  cognizance  of  all  civil, 
perfonal,  real  and  mixed  caufes,  among  the  people  only. 

Grand  Provost  of  France,  or  of  the  Houfehold.  Before  the 
revolution  this  officer  had  jurifdiftion  in  the  king’s  houfe,  and 
over  the  officers  therein  ; looked  to  its  policy,  the  regulation 
of  provifions,  &c. 

Grand  Provost  of  the  Confable,  a judge,  who  manages  pro- 
ceffes  againft  the  foldiers  in  the  army  who  have  committed  any 
crime.  He  has  four  lieutenants  diftributed  throughout  the 
army,  called  provofs  of  the  army,  and  particularly  provofts  in 
the  feveral  regiments. 

Provost  Marjhal  of  an  Army,  is  an  officer  appointed  to 
feize  and  fecure  deferters,  and  all  other  criminals.  He  is  to 
hinder  foldiers  from  pillaging,  to  inditt  offenders,  and  fee  the 
fentence  paffed  on  them  executed.  He  alfo  regulates  the  weights 
and  meafures,  and  the  price  of  provifions,  &c.  in  the  army. 
For  the  difeharge  of  his  office,  he  has  a lieutenant,  a clerk,  and 
a troop  of  marfhal-men  on  horfebaCk,  as  alfo  an  executioner. 
There  is  alfo  a provoft- marffial  in  the  navy,  who  hath  charge 
over  the  prifoners,  &c.  The  French  alfo  had  a provoft-general. 
of  the  marines,  whofe  duty  it  was  to  profecute  the  marines 
when  guilty  of  any  crime,  and  to  make  report  thereof  to  the 
council  of  war  ; befides  a marine  provoft  in  every  veffel,  who 
was  a kind  of  gaoler,  and  took  the  prifoners  into  his  care,  and 
kept  the  veffel  clean. 

Provosts  of  the  Marjbals,  were  a kind  of  lieutenants  of 
the  marffials  of  France;  of  thefe  there  were  180  feats  in 
prance;  their  chief  jurifdiftion  regarded  highwaymen,  foot- 
pads, houfe-breakers,  8cc. 

Provost  c/"  the  Mint,  a particular  judge  inftituted  for  the 
apprehending  and  profecuting  of  falfe  coiners. 

Provost,  or  Prevot,  in  the  king's  (tables  ; his  office  is  to  at- 
tend at  court,  and  hold  the  king’s  ftirrup  when  he  mounts  his 
horfe.  There  are  four  provofts  of  this  kind,  each  of  whonr 
attends  in  turn,  monthly. 

PROW,  denotes  the  head  or  forepart  of  a (hip,  particularly 
in  a galley  ; being  that  which  is  oppofite  to  the  poop  or  Item. 

PROXIMITY,  denotes  the  relation  of  ncarnefs,  cither  in 
refpe£f  of  place,  blood  or  alliance. 

PRUDENCE,  in  ethics,  may  be  defined  an  ability  of  judg- 
ing what  is  heft,  in  the  choice  both  of  ends  and  means.  Ac- 
cording to  the  definition  of  the  Roman  moralilt,  De  Officiis , 
lib.  i.  cap.  43.  prudence  is  the  knowledge  of  what  is  to  be  de- 
fired  or  avoided.  Accordingly,  be  makes  prudevtia  (De  Legihus, 
lib.  i.)  to  be  a contra6lion  of  providentia,  or  forefight.  Plato 
(De  Legihus,  lib.  iii.)  calls  this  the  leading  virtue ; and  Juvenal, 
Sat.  x.  ohferves,  “ Nullum  nunun  abejl  ft  fit  prudential’ 
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Theideaof  prudenre  includes  tvSeXia,  or  due  confultation;  tbat 
is,  concerning  fuch  things  as  demandconfiultation  in  a right  man- 
ner, and  for  a competent  time,  that  the  refolution  taken  up  may 
be  neither  too  precipitate  nor  too  (low ; and  vy/rttrif,  or  a 
faculty  of  dilcerning  proper  means  when  they  occur  ; and  to 
the  perfection  of  prudence,  thefe  thrte  things  are  further  re- 
quired, viz.  Jjjvsrvjc,  or  a natural  fagacity  ; ccyyjvotct,  prefence 
of  mind,  or  a ready  turn  of  thought  ; and  s^Trsipia.,  or  expe- 
rience. The  extremes  of  prudence  are  craft  or  cunning  on  the 
one  hand,  which  is  the  purluit  of  an  ill  end  by  direft  and  pro- 
per though  not  honed  means ; and  lolly  on  the  other,  which  is 
either  a millake,  both  as  to  the  end  and  means,  or  profecuting  a 
good  end  by  foreign  and  improper  means.  Ghove’s  Moral 
Pbilcfopby , vol.  ii.  Chap.  ii. 

PRUDENTIUS,  or  Aurelius  Prudentius  Clemens, 
a famous  Chridian  poet,  under  the  reign  of  Theodofius  the 
Great,  who  was  horn  in  Spain  in  the  year  3 ;8.  Pie  tirlt  fol- 
lowed the  profeffion  of  an  advocate,  was  afterwards  a judge, 
then  a foldier,  and  at  length  had  an  honourable  employment  at 
court.  We  have  a great  number  of  his  poems,  which,  from  the 
choice  of  his  luhjtCfs,  may  he  termed  Chriflian  poems  ; but  the 
flyle  is  barbarous,  and  very  diderent  Pom  the  purity  of  the 
Augudan  age.  The  mod  edeemed  editions  of  Frudentius’s 
works  are  that  of  Amderdam,  in  1667,  with  Heinfius's  Notes, 
and  that  of  Paris  in  16.87,  in  itfiLm  Delpbini. 

PRUNT.LLA,  in  botany  : A genus  of  the  gymnofpermia 
order,  belonging  to  the  didynamia  clafs  of  plants;  and  in  the 
natural  method  ranking  under  the  12th  order,  holoracea.  The 
filaments  are  bifurcated,  with  an  anthera  only  on  one  point; 
the  digma  is  bifid. 

PRUNES,  are  plums  dried  in  the  funftiine,  or  in  an  oven. 

PRUNING,  in  gardening  and  agriculture,  is  the  lopping  off 
the  luperfluous  branches  of  trees,  in  order  to  make  them  bear 
better  fruit,  grow  higher,  or  appear  more  regular. 

Pruning,  though  art  operation  of  very  general  ufe,  is  never- 
theiefs  rightly  underflood  by  few  ; nor  is  it  to  be  learned  by 
rote,  but  requires  a Arid  obfervation  of  the  different  manners 
of  growth  of  the  feveral  forts  of  fruit-trees  ; the  proper  method 
of  doing  which  cannot  he  known  without  carefully  obferving 
how  each  kind  is  naturally  dil’pofed  to  produce  its  fruit  : for 
fome  do  this  on  the  fame  year’s  wood,  as  vines  ; others,  for  the 
mod  part,  upon  the  former  year’s  wood,  as  peaches,  nectarines, 
&rc.  and  others  upon  fpurs  which  are  produced  upon  wood  of 
three,  four,  &e.  to  fifteen  or  twenty  years  old,  as  pears,  plums, 
cherries,  &c.  Therefore,  in  order  to  the  right  management  of 
fruit-trees,  provifion  fliould  always  be  made  to  have  a fufficient 
quantity  of  bearing  wood  in  every  part  of  the  trees  ; and  at  the 
fame  time  there  fhould  not  be  a luperfluity  of  u fete  Is  branches, 
which  would  exhauft  the  drength  of  the  trees,  and  caufe  them 
to  decay  in  a few  years. 

The  reaforsft  rpruningof  fruit-trees,  are,  1.  To  preferve  them 
longer  in  a vigorous  bearing- (late  ; 2.  To  render  them  more  beau- 
tilul  ; and,  3.  Ter  caufe  the  fruit  to  be  larger  and  better  tafted. 

The  general  inftru&ions  for  pruning  are  as  fallow  : The 
greated  care  ought  to  be  taken  of  fruit-trees  in  the  fpring, 
when  they  are  in  vigorous  growth  ; which  is  the  only  proper 
feafon  (br  procuring  a quantity  of  good  wood  in  the  different 
parts  of  the  tree,  and  for  difplacing  all  ufclefs  branches  as  foot) 
as  they  are  produced,  in  order  that  the  vigour  of  the  tree  may 
be  cjitircly  diitributid  to  fuch  branches  only  as  are  ddigned  to 
remain.  For  this  rtafon  trees  ought  not  to  be  negle&id  in 
April  and  May,  when  their  (hoots  are  produced:  however, 
thefe  branches  which  are  intended  for  hearing  the  fucceeding 
year  (houhl  not  be  fliortened  during  the  time  of  their  growth, 
becaufe  this  would  caufe  them  to  produce  two  lateral  (hoots, 
from  the  eyes  below  the  place  where  they  were  flopped,  which 
would  draw  much  of  the  llrength  from  the  buds  of  the  fir  ft 
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(hoot  : and  if  the  two  lateral  (hoots  are  not  entirely  dut  away 
at  the  winter- pruning,  they  will  prove  injurious  to  the  tree. 
This  is  to  be  chiefly  underflood  of  (lone-fruit  and  grapes  ; 
but  pears  and  apples,  being  much  harder,  fuffer  not  fa  much, 
though  it  is  a great  difadvantage  to  thofe  alfo  to  be  thus 
managed.  It  muft  likevvife  be  remarked,  that  peaches,  ne6la- 
rines,  apricots,  cherries,  and  plums,  aye  always  in  the  greateft 
vigour  when  they  are  lead  maimed  by  the  knife  for  where 
large  branches  are  taken  off,  they  are  fubjeft  to  gum  and  decay. 
It  is  therefore  the  mod  prudent  method  to  rub  off  all  ulele(3 
buds  when  they  are  firfl  produced,  and  to  pinch  others,  where 
new  (hoots  are  wanted  to  fupply  the  vacancies  of  the  wall ; by 
which  management  they  may  he  fo  ordered  as  to  want  hut  lit- 
tle of  the  knife  in  winter- pruning.  The  management  of  pears 
and* apples  is  much  the  fame  w'ith  thefe  trees  in  fummer;  but 
in  winter  they  mull  be  very  differently  pruned  : for  as  peaches 
and  nedlarines,  for  the  mod  part,  produce  their  fruit  upon. the 
former  year’s  wood,  and  muff,  therefore  have  their  branches 
fliortened  according  to  their  drength,  in  order  to  produce  new 
(hoots  lor  the  fucceeding  year  ; fo,  on  the  contrary,  pears, 
apples,  plums,  and  cherries,  producing  their  fruit  upon  fpurs, 
which  come  out  of  the  wood  of  five,  fix,  and  feven  years  old, 
fliould  not  be  fliortened,  becaufe  thereby  thofe  buds  which  were 
naturally  difpofed  to  form  thefe  fpurs,  would  produce  wood- 
btanches  ; by  which  means  the  trees  would  be  filled  with  wood, 
but  would  never  produce  much  fruit.  The  branches  of  ftand- 
ard  trees  fliould  never  be  Shortened  unlefs  where  they  a.’.e  very 
luxuriant,  and,  by  growing  irrelugariy  on  one  fide  of  the  trees, 
attradl  the  greateft  part  of  the  fap.  by  v.nich  means  the  oilier 
parts  are  either  unfurnifhed  with  branches,  or  are  rendered 
very  weak  ; in  which  cafe  the  branch  fhould  be  fliortened 
down  as  low  as  is  neceffary,  in  order  to  obtain  more  branches 
to  fill  up  the  hollow  of  the  tree  : but  this  is  only  to  be  under- 
Hood  of  pears  and  apples,  which  will  produce  (hoots  from 
wood  of  three,  four,  or  more  years  old  ; whereas  mod  forts  of 
ftone-fruit  will  gum  and  decay  after  fuch  amputations : when- 
ever this  happens  to  ftone-fruit,  it  fliould  be  remedied  by  flop- 
ping or  pinching  thofe  (hoots  in  the  fpring,  before  they  have 
obtained  too  much  vigour,  which  will  caufe  them  to  pufh  out 
fide-branches  ; but  this  muft  be  done  with  caution.  You  muft 
alio  cut  out  all  dead  or  decaying  branches,  which  caufe  their 
heads  to  look  ragged,  and  alio  attract  noxious  particles  from 
the  air : in  doing  of  this,  you  fliould  cut  them  clofe  down  to 
the  place  where  they  were  produced,  otherwffe  that  part  of 
the  branch  which  is  left  will  alfo  decay,  and  prove  equally  hurt- 
ful to  the  reft  of  the  tree ; for  it  fcldom  happens,  when  a 
branch  begins  to  decay,  that  it  docs  not  die  quite  down  to  the 
place  where  it  was  produced,  and  if  .permitted  to  remain  long 
uncut,  often  infers  fome  of  the  other  parts  of  the  tree.  If  the 
branches  cut  off  are  large,  it  will  be  very  proper,  after  having 
fmoothed  the  cut'  part  exadily  even  with  a knife,  chiflel,  or 
hatchet,  to  put  on  a platter  of  grafting  clay,  \v hich  will  pre- 
vent the  wet  from  foaking  into  the  tree  at  the  wounded  part. 
All  fuch  branches  as  run  acrofs  each  other,  and  occaflon  a con- 
fufion  in  the  head  of  the  tree  fliould  1 e cut  off ; and  as  theie 
are  frequently  young  vigorous  (hoots  on  old  trees,  which  rife 
from  the  old  branches  near  the  trunk,  and  grow  upright  into 
the  head,  thefe  fliould  be  carefully  cut  out  every  yqar,  left, 
by  being  permitted  to  grow,  they  fill  the  tiee  too  full  of  wood. 

As  to  the  pruning  of  foreft-trees,  if  they  he  large,  it  is  heft 
not  to  prune  them  at  all  ; yet,  if  there  be  an  abfolute  neccfiitv, 
avoid  taking  oft  large  boughs  as  much  as  pcflible.  And, 

1.  Ii  the  bough  be  1 mall,  cut  it  fmooth,  dole,  and  doping. 

2.  It  the  branch  lie  large,  and  the  tree  old,  cut  it  off  at  three 
or  four  feet  from  the  Hem.  3.  If  the  tree  grow  crooked,  cut 
it  oft  at  the  crook,  (loping  upward,  and  nurfe  up  one  of  the 
moll  promifing  (hoots  for  a new  ftem.  4.  If  the  tree  grow 
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fop-heavy,  its  head  muft  be  lightened,  and  that  by  thinning 
the  boughs  that  grow  out  of  the  main  branches.  But  if  you 
would  have  them  fpring,  rub  off  the  buds,  and  fhroud  up  the 
fide-fhoots.  5.  If  the  lide-bough  Hill  break  out,  and  the  top 
be  able  to  fuftain  icfelf,  give  the  boughs  that  put  forth  in  fpring 
a pruning  after  Midfummer,  cutting  them  dole. 

PRUNUS,  in  botany:  A genus  of  the  monogynia  order, 
belonging  to  the  icofandria  clafs  of  plants;  and  in  the  natural 
method  ranking  under  the  36th  order,  Pomacece.  The  calyx 
is  quinquefid,  inferior  ; there  arc  five  petals  ; the  fruit  is  a plum, 
having  a kernel  with  prominent  futures.  There  are  15  fpe- 
cies,  of  which  fix  are  cultivated  in  Britain  : they  are  originally 
natives  of  America  and  Siberia. 

1.  The  domejlica,  or  common  plum-tree,  grows  20  or  30 
feet  high,  garnilhed  with  oval,  fpear-fhaped  leaves,  and  with 
the  pedunculi  for  the  moil  part  fingle,  terminated  by  flowers, 
fucceeded  by  plums  of  many  different  colours,  fixes,  and  ffiapes 
in  the  varieties.  2.TI1 1 injititia,  wild-plum,  or  bullace-tree grows 
12  or  ijj-feet  high;  the  branches  fomewhat  fpinous  ; the 
leaves  oval,  hairy  underneath;  and  the  pedunculi  by  pairs,  ter- 
minated by  white  flowers  fucceeded  by  fmall,  round,  plum-like, 
fruit  of  different  colours  in  the  varieties.  3.  The  fpinofa , 
black-thorn,  or  floe-tree,  grows  10  or  12  feet  high,  very 
branchy  andbufhy  quite  from  bottom,  armed  with  ftrong,  ffiarp 
fpines,  fmall,  fpear-fhaped,  fmooth  leaves,  pedunculi  growing 
fingly,  terminated  by  flowers,  fucceeded  by  fmall,  round, 
black  cherries  in  autumn.  It  grows  wild  everywhere  in  hedges 
and  woods;  and  is  very  proper  for  planting  field-hedges,  being 
of  very  quick  and  clofe  grr  wth.  4.  The  ccrafus,  or  common 
cherry-tree,  grows  20  feet  or  more  in  height,  garnifhed  with 
oval  clufters  of  lanceolate,  fmooth  leaves,  umbellate  flowers, 
fucceeded  by  clufters  of  red  roundifh  fruit  of  different  fizes 
and  properties  in  the  varieties.  Hanbury  fays,  “ were  this  tree 
fcarce,  and  with  much  difficulty^  propagated,  every  man,  though 
pofff  fled  of  a fingle  tree  only,  would  look  upon  it  as  a treafure  ; 
for  befides  the  charming  appearance  thefe  trees  have,  when 
befnovved,  as  it  were,  all  over  with  bloom  in  th£  fpring,  can  any 
tree  in  the  vegetable  tribe  be  conceived  more  beautiful,  ftriking, 
and  grand,  than  a well-grown  and  healthy  cherry-tree,  at  that 
period  when  the  fruit  is  ripe.” 

The  many  kinds  of  cherry-trees  afford  an  almoft:  endlefs 
variety  all  differing  in  fome  refpecfl  in  their  manner  of  (hoot- 
ing, leave's,  flowers,  fruit  : two  in  particular  demand  admifiion 
into  the  pleafure  garden  ; the  double-bloflbmed  and  the  red- 
flowering.  The  pleafing  fhow  the  common  cherry-tree  makes 
when  in  blow  is  known  to  all;  but  that. of  the  double  blof- 
fomed  is  much  more  enchanting.  It  bloffoms  like;  the  other 
in  May  ; the  flowers  are  produced  in  large  and  noble  clufters ; 
for  each  feparate  flower  is  as  double  as  a rofe,  is  very  large,  and 
placed  on  long  and  (lender  footftulks,  fo  as  to  occafiou  the 
branches  to-  have  an  air  of  eafe  and  freedom.  They  are  of  a 
pure  white;  aud  t-he  trees  will  be  fo  profufely  covered  with 
them,  as  to  charm  the  imagination.  Standards  of  thefe  trees, 
when  viewed  at  a dillance,  have  been  compared  to  balls  of 
fnow ; and  the  nearer  v/e  approach,  the  greater  pleafure  we 
receive.  Thefe  trees  may  be  kept  as  dwarfs,  or  trained  up  to 
ftandards;  fo 'haMhcre  is  no  gaiden  or  plantation  to  which 
they  will  not  be  fuitable.  By  ‘he  multiplicity  of  the  petals 
the  organs  of  general  io:i  are  deftroyed  ; fo  that  thofe  flowers 
which  are  really  full  are  never  fucceeded  by  any  fruit. 

The  red-flowering  cherry-tree  differs  in  no  refpedt  from  the 
comraO'  cnerry-tree,  only  that  the  flowers  are  of  a pale  red 
colour,  and  by  many  are  efteemed  on  that  account.  Befides 
the  ornament  and  utility  afforded  us  by  the  flowers  and  fruit  of 
the  cherry,  its  timber  is  a further  inducement  for  propagating 
it ; more  efpecially  that  of  the  fmall  black  vilding  fort ; which 
.may  perh  with.propriety  beconiidered  as  the  genuine  ipecies, 
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and  a native  of  this  ifland.  Be  this  as  it  may,  It  will  grow,  in 
a foil  and  fituation  it  affedts,  to  be  a large  timber  tree  ; which, 
if  taken  in  its  prime  before  it  becomes  tainted  at  the  heart,  will 
turn  out  perhaps  not  lefs  than  a ton  of  valuable  materials,  pecu- 
liarly adapted  to  the  purpofes  of  furniture.  The  grain  is  fine, 
and  the  colour  nearly  approaching  to  that  of  mahogany,  to 
which  valuable  wood  it  comes  nearer  than  any  other  which  this 
country  produces.  5.  The  avium,  or  great  wild-cherry  tree, 
grows  40  or  50  feet  high,  having  oval  fpear-fhaped  leaves, 
downy  underneath,  with  umbellate  feflile  clufters  of  white 
Hoovers,  fucceeded  by  fmall  round  fruit  of  different  properties  in 
the  varieties.  6.  The  padus,  or  common  bird-cherry  tree, 
grows  15  or  20  feet  high,  of  a fhruh-like  growth,  with  a fpread- 
ing  head,  large,  oblong,  rough,  ferrated  leaves,  having  two 
glands  at  the  back  of  the  bale  like  the  other,  and  with  fhorter, 
more  compact  clufter  of  flowers,  fucceeded  by  large  red  fruit. 
This  grows  wild  in  hedges  in  the  north  part  of  England. 

7.  The  Virginiana , or  Virginian  bird-cherry,  grows  30  feet 
high,  dividing  into  a very  branchy  bead,  having  a dark  pur- 
ple bark,  oval,  (lightly  ferrated,  finning  green  leaves,  having  two 
glands  at  the  forepart  of  the  bale,  and  long  clufters  of  white 
flowers,  fucceeded  by  fmall,  round  berry-like,  black  fruit. 

8.  Cunadenfis , or  Canada  dwarf  bird-cherry,  grows  but  four  or 
five  feet  high,  branching  horizontally  near  the  ground  with 
fmooth  branches ; broad,  fpear-fhaped,  rough  downy  leaves 
without  glands : and  long  clufters  of  white  flowers,  fucceeded 
by  fmall,  round,  berry-like  black  fruit,  ripe  in  autumn.  9.  The 
mahaleb,  or  perfumed  cherry,  grows  10  or  15  feet  high,  with 
fmooth  whitifh  branches,  fmall,  oval,  fhining  green  leaves,  and 
corymbous  clufters  of  white  flowers,  lucceeded  by  fmall  fruit. 
1 o. The  armeniac  a,  or  apricottree,  grows  2ofeethigh,  withalarge 
fpreading  head,  having  reddifh  (hoots,  large  nearly  heart-fhaped 
leaves,  c)ofe-fitting  pale  red  flowers  rifing  all  along  the  fides  of 
the  yojang  branches;  fucceeded  by  large,  roundifh  fruit  rjf  a 
yellov^  and  reddifh  colour  in  different  varieties  The  fruit  and 
the  kernels  of  the  Prunus  Siberica,  w'hen  eaten,  excite  a con- 
tinued head-ach:  the  kernels,  infufed  in  brandy,  communicate 
an  agreeable  flavour. 

All  the  different  varieties  of  plums  have  at  firft  been  raifed 
from  the  ftones,  and  are  afterwards  prelerved  by  budding  and 
grafting  on  any  plum-flock.  The  fame  method  is  applicable 
to  cherries ; only  thefe  are  grafted  to  mod  advantage  upon 
flocks  of  the  wild  black  and  red  cherry  railed  from  the  (tones 
of  the  fruit.  The  apricot-trees  are  propagated  by  budding  on 
any  kind  of  plum-flocks. 

PRUSA  (anc.  geog.)-  a town  fituated  at  mount  Olympus 
in  Myfia,  built  by  Pmfias,  who  waged  war  with  Crcefus, 
(Strabo);  with  Cyrus,  (Siephanus);  both  cotemporary  princes- 
Now  called  Burfa  or  PruJ r,  capital  of  Bithynia,  in  Afia  Mi- 
nor. E.  Long..  29.  5.  N.  Lat.  39.  22. 

PRUSIAS,  the  name  of  ftveral  kings  of  Bithynia. 

Prusias,  a town  of  Bithynia,  anciently  called  Cics,  from 
a cognominaL  river,  and  giving  name  to  the  Sinus  Cianus'of 
the  Propontis;  rebuilt  by  Pruiias  the  fon  of  Zria,  after  having, 
been  deftroyed  by  Philip  the  fon  of  Demetrius  : it  flood  on  the 
Sinus  Cianus,  at  t he  fool  of  mount  Arganthonius.  This  is  the 
Pruiias  who  harboured  Anuibal  after  the  defeat  of  Antiochus. 
— Of  this  place  was  Afclepiadcs,  lurnamed  Pru/ieus,  the  famous 
phylician. 

PRUSSIA,  a country  of  Europe,  bounded  on  the  north 
by  the  Baltic,  Lithuania,  and  Samogitia,  on  the  eaft  by 
Lithuania,  on  the  Couth  by  Poland,  and  on  the  weft  by  Po- 
mereiia  and  the  Baltic,  about  lfio  miles  in  length,  and  where 
broadeft  ninety-fix.  As  to  the  climate  and  temperature  of  the 
air,  the  la (t  two  months  of  the  tpring,  and  the  two  firft  fum- 
mer  mouths  are  temperate,  warm,  .ml  pleafant ; and  the  wea- 
ther generally  very  favourable  to  bang  the  lruits  of  the  eartbt 
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to  maturity.  But,  before  and  after  tliefe  months,  the  air  is 
cold  and  piercing- ; the  autumns  being  often  wet,  and  the  win- 
ters fevere.  The  foil  produces  plenty  of  corn,  efculent  herbs, 
fruit,  and  pafturage.  Pruflia  alfo  abounds  with  flocks  and 
herds,  and  exceedingly  fine  horfes ; its  chief  commodities  are 
wool,  honey,  wax,  pitch,  pit-coal,  flax,  hemp,  hops,  and 
buck-wheat.  This  country  affords  plenty  of  game,  as  white 
and  common  hares,  elks,  deer,  flags,  roe-bucks,  and  wild- 
boars;  but,  at  the  fame  time,  it  is  infelled  with  b'eafls  of  prey, 
as  lynxes,  wolves,  foxes,  and  bears.  Amber  is  found  in  vafl 
quantities  on  the  coaft  of  the  Baltic,  in  Pruflia,  efpecially  on 
the  Samland  fhore.  The  profit  arifing  from  it  is  one  of  the 
Pruffim  regalia,  and  amounts  annually  to  about  26,000  dol- 
lars. This  country  yield.;  neither  fait,  wine,  nor  minerals,  how- 
ever, it  contains  iron  ore  in  fome  places.  It  is  for  the  moll  part 
a level  champaign  country.  The  lakes,  rivers,  and  canals  of  this 
country,  together  with  the  neighbouring  fta,  afford  a variety 
of  excellent  fiPn  ; as  falmon,  fturgeon,  cod,  turbots,  foies, 
muiasna  (a  kind  oflampreys,  which  are  peculiar  to  Pomerania 
anil  Pruflia)  hailybuts,  pike,  perch,  plaife,  eels,  &c.  The 
principal  rivers  of  Pruflia  are  the  Viftula,  Pregel,  Mernel,  Paf- 
farage,  and  Aiie.  As  for  the  inland  lakes  of  which  this  country 
has  a great  number,  from  four  to  thirty  miles  in  length,  and 
from  four  to  eight  in  breadth,  thofe  of  Spirding,  Angerburg, 
Rein,  and  Draufen,  are  the  principal.  Tire  number  of  inha- 
bitants in  this  kingdom  were  computed,  in  the  year  1755,  at 
635,998  perfons  capable  of  bearing  arms.  They  confrll  of  na- 
tive Pruffians,  who  by  their  language  and  manners  appear  to 
be  genuine  defendants  of  the  Germans : Lithuanians,  whofe 
anctlfors  were  the  Sclavonians  and  Nadravians,  and  have  their 
peculiar  language;  and  Poles,  who  are  defended  from  the 
Sudavians.  Here  are  alfo  a great  number  of  French,  Englifh, 
and  Hollanders.  The  inhabitants  of  this  country,  in  general, 
are  Lutherans,;  but  a great  number  of  the  colonills  are  Cal- 
vinills ; they  have  churches  appropriated  for  their  life,  while 
in  fome  places  they  perform  their  fervice  in  the  Lutheran 
churches;  the  Reman  Catholics  are  few.  The  manufadlures 
are  incrcafing,  efpecialiy  glafs,  iron,  copper,  brafs,  paper, 
cloth,  linen,  &c.  The  fi:uati<*n  is  convenient  for  commerce, 
and,  for  the  promotion  of  it,  a college  has  been  eflablifhed, 
which  takes  notice  of  and  regulates  all  concerns  relating  to 
trade  and  navigation.  The  chief  articles  of  exportation  are 
grain  of  difFerc;  t kinds,  mills,  deals.,  and  other  timber,  tar, 
wood-  and  pot-aflies,  fkins,  leather,  furs,  amber,  wax,  honey, 
manna,  linfed  oil,  flax,  hemp,  linfeed,  and  hemp  feed;  alfo 
yarn,  hogs’ -bri (ties,  flags’-horns,  and  elks’-hoofs  ; oatmeal  of 
all  kinds,  mead,  dried  fi(h,  fturgeon,  caviar,  lampreys,  fau- 
fages,  bu  ter,  and  tallow.  The  ancient  Pruffian  hiftory  is 
involved  in  obfurity.  About  -,oo  years  before  the  birth  of 
Chrift,  it  is  Laid  that  this  country  was  poflefled  by  the  iEftions, 
a Gothic  people;  and  after  that,  by  the  Alanians,  Vandals, 
Gallindians,  Sudavians,  and  Sclavonians.  Thefe  different  na- 
tions at  laft  became  one.  people,  and  were  for  a long  time  with- 
out any  chief  or  fovereigrt.  The  amber  with  which  Pruflia 
abounds,  was  the  allurement  which  raiftd  the  euriofity  of  the 
ancient  Romans ; and  induced  them  to  penetrate  into  the 
country,  and  fubdue  it.  That  part  of  Pruflia  which  lies  be- 
yond the  Viftula,  and  borders  on  Germany,  iubmitted  to  the 
emperor  Charles  the  Great,  and  though,  fome  time  after,  it 
recovered  its  liberty,  it  was  again  reduced,  and  obliged  to  pay 
tribute.  From  wiat  sera  the  Pruflian  hiftory  begins  to  clear 
up ; for  the  kings  of  Poland  in  that  age  took  great  pains, 
and  even  made  ule  of  coinpulfi  11  and  force  of  ar  >s,  for  the 
convetfion  of  the  pagan  Prcfli.ms  to  ChriftLniv.  Polcf- 
laus  1.  began  by  ch«ft:zing  th  Pruflians  for  the  murder  of 
St.  Adalbert,  who  was  defirous  of  being  the  up  Pc  of  that 
nation.  His  fucceffois,  from  time  to  time,  had  feveral  quar- 


rels with  the  inhabitants  of  Pruflia  ; and  Boleflaus  IV.  who 
committed  dreadful  ravages  in  their  country,  loft  his  life,  in  an 
unfuccefsful  battle  which  was  fought  in  1163.  The  Teutonic 
knights  fubdued  the  whole  country,  but,  in  the  year  1454,  one 
half  of  Pruflia  revolted  from  obedience  to  them,  and  declared  for 
Cafimir  111.  king  of  Poland.  This  occafioned  freih  effuilons 
of  blood  ; till,  at  laft,  in  the  year  14 66,  it  was  concluded,  by 
treaty,  that  one  part  of  Pruflia,  now  called  Polijh  Prufia, 
fhould  continue  a free  province,  under  the  king’s  protedli  .n; 
and  that  the  knights  and  the  grand- mafter  fliould  retain  the 
other  part,  which  they  were  to  hold(as  a fief,  and  acknowledge 
themfelves  vaifals  of  Poland.  The  knights,  foon  after,  en- 
deavoured to  throw  off  this  yoke  ; but  did  not  fucceed  in  their 
attempt.  In  1519  they  (lined  up  new  wars,  which  were  ter- 
minated in  15  5,  by  a treaty  of  peace  concluded  at  Cracow. 
It  was  then  agreed  that  the  margrave  Albert,  grand-mafter  of 
the  Teutonic  order,  fhould  be  acknowledged  duke  or  fovereign, 
of  the  eaft  part  of  Pruflia,  which  he  was  to  hold  as  a fief  of 
Poland.  Thefe  territories,  howevey,  were  to  defeend  to  his 
male  heirs;  and  upon  failure  of  male  iffue,  to  his  brothers  and 
their  male  heirs.  Thus  ended  the  fovereignty  of  the  Teutonic 
order  in  Pruflia,  after  it  had  fubfifted  300  years.  The  new 
duke  favoured  the  introducing  of  the  reformed  religion  into 
bis  dominions;  and,  in  1544,  founded  ail  univerlity  at  Konigf- 
berg.  The  eledlor  Joachim  added  Pruflia  to  the  elefloral 
ho  ule  of  Brandenburg,  with  which  it  had  been  clofely  con- 
ne&ed  for  a long  time  before.  The  elector  Frederick  raifed 
Pruflia  to  a kingdom;  and  on  the  18th  of  January,  1704,. 
with  his  own  hands  put  the  crown  on  his  head,  and  on  that  of 
his  confort,  at  Koniglberg.  He  was  foon  after  acknowledged 
as  king  of  Pruflia  by  all  the  other  Chriftian  powers-.  The 
kingdom  of  Pruflia  is  divided  into  three  parts,  namely,  Sam- 
land, Natangen,  andOberland;  and  each  of  thefe  isTubdivided 
into  certain  haupt-aemter,  jurifdi£tion3,  or  governments,  be- 
fides  which  a part  of  Lithuania  called  Little  Lithuania,  ox  P ruf- 
fian Lithuania  is  added  to  it,  thus  forming  two  departments: 
the  German,  the  capital  of  which  is  Konigfberg; . and  the  Li- 
thuanian, the  principal  places  of  which  are  Memel  aud  Tilfit. 

PRUSSIAN  blue.  See  Chemistry,  p.  410. 

PRUSSIC  acid,  according  to  M.  Bcrthollet,.  is  a combi- 
nation of  azot  of  hydrogen  and  carbon.  It  appears  much  lefs 
aki/i  to  acids  than  to  ammoniac  ; it  has,  however,  too  many 
properties  in  common  with  other  acids  not  to- place  it  in  the 
fame  ciafs,  the  rather  becaufe  our  claflifications  are  always  in 
a degree  arbitrary,  and  ought  to  be  confidered  rather  as  ufeful 
methods,  than  as  divifions  formed  bv  nature.  When  the  Pi  uflic 
acid  is  combined  with  alkali  and  oxyd  of  iron,  it  cannot  be  fepa- 
rated  by  any  other  acid,  uulefs  heat  be  employed,  or  ft  be  ex- 
pofed  to  light ; and  neverthelefs,  when  it  is  difengaged  by  one  of 
thefe  means,  it  cannot  feparate  iron,  even  from  the  weakeft  acid,, 
unlefs  it  be  by  a double  affinity.  It  appears  that  this  property 
is  connefted  with  the  elaftic  Hate,  which  is  unfavourable  to 
thefe  combinations  : it  mud  have  loft  this  ftate,  in  other  words 
its  fpecific  heat  muff  be  diminiftied,  in  order  that  it  may  poffefs 
its  affinities  with  metallic  oxyds  and  alkalis.  Nitrous  gas,  oxy- 
genated muriatic  acid,  and  lulphureous  acid,  prefent  analogous 
phenomena. 

PRYNNE  (William),  an  Englifh  lawyer,  much  diftin- 
guilhed  in  the  civil  commotions  under  Charles  1.  was  born  at 
Swainfwick  in  Somei  fetfhire  in  1600.  His  Hiftriomajlix , writ- 
ten againll  Huge  plays  in  1632,  containing  (ome  refk-dlions 
that  offended  the  court,  he  was  fentenced  by  the  ftar-chamber 
to,  pay  a fine  of  5000 1.  to  lland  in  the  pillory,  to  lofe  his  ears,, 
and  to  perpetual  imprifonment.  During  his  confinement,  he 
wrote  feveral  more  books;  particularly,  in  1637,  one  entitled 
News  from  Iffiv  rh , which  reflecting  foverely  on  the  bifhops, 
he  was  again  fentenced  by  the  ftar-chamber  to  another  fine  of 
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,50col.  to  lofe  the  remainder  cf  his  ears  in  the  pillory,  to  be 
branded  on  both  chetks  with  S.  L.  for  feditious  libeller,  and 
to  be  perpetually  imprifoned  in  Caernarvon  caltlc.  Nothing 
but  cutting  off  his  hands  could  have  prevented  IVynne  from 
writing:  he  wrote  Hill;  and  in  1640,  being  fet  at  liberty  by 
the  houfe  of  commons,  lie  entered  London  in  a kind  of  tri- 
umph, was  elected  into  parliament  for  Newport  in  Cornwall, 
and  oppofed  the  bilhops  with  great  vigour,  being  the  chief  ma- 
nager of  archbifliop  Laud's  trial.  In  the  long  parliament  he 
was  zealous  in  the  Prefbyterian  caufe;  but  when  the  Indepen- 
dents gained  the  afcendency,  he  oppoft d them  warmly,  and 
promoted  an  agreement  with  the  king.  When  the  army  gar- 
bled the  houfe,  and  refufed  him  entrance,  he  became  a bitter 
enemy  to  them  and  their  leader  Cromwell,  and  attacked  them 
with  his  pen  fo  feverely,  that  he  was  again  imprifoned:  but  he 
pleaded  the  liberty  of  the  fubjedt  fo  fuccefsfully,  that  he  was 
enlarged,  to  write  more  controverfial  bocks.  Being  redo  ted  to 
his  feat  after  Cromwell’s  death,  with  the  other  fecluded  mem- 
l rs,  lie  affilltd  in  promoting  the  reftoraticn,  and  was  appointed 
keeper  of  the  Tower  records;  a place  excellently  well  calcu- 
lated for  him,  and  where  he  was  very  ufeful  by  the  colletffions 
he  publiflud  from  them.  He  prefented  40  volumes  of  his  works, 
in  folio  and  4to,  to  Linco!n’s-inn  library,  of  which  fociety  he 
was  a member;  and,  dying  in  1(1*59,  was  buried  under  the  chapel 

PRYTANES,  in  Grecian  antiquity,  were  the  presidents  of 
the  feriate,  whole  authority  confided  chiefly  in  affcmbling  the 
fenate ; which,  for  the  moft  part  Was  done  once  every  day. 
The  fenate  confided  of  500,  jo  fenators  being  eleGed  out  of 
each  tiibe:  after  which,  lots  were  caff,  to  determine  in  what 
order  the  fenators  of  each  tiibe  diould  prefide ; which  they  did 
by  turns,  and  during  their  prefidentdiip  were  called  prytancs. 
However,  all  the  prytanes  of  the  tribes  did  not  govern  at 
once,  but  one  (it  a time,  viz.  for  feven  days;  and  after  35 
days  another  tribe  came  into  play,  and  prefitled  for  other  five 
weeks,  and  fo  of  the  reft. 

PSALM,  a divine  fong  or  hymn  ; hut  chiefly  appropriated 
to  the  1^0  pfalms  of  David,  a canonical  book  of  the  Old  Tefia- 
ment.  Mod.  of  the  pfalms  have  a particular  title,  fignifying 
either  the  name  of  the  author,  the  perfon  who  was  to  fet  it  to 
mufic  or  fing  it,  the  inftrument  that  was  to  be  ufed,  or  the 
fuhjeff  and  occaiion  of  it.  Some  have  imagined  that  David 
was  the  foie  author  of  the  Bock  of  Pfalms  ; but  the  titles  of 
many  of  them  prove  the  contrary,  as  plalm  xix.  which  appears 
to  have  been  written  by  Mofes.  Many  of  the  pfalms  are  in- 
feribed  with  the  names  Korah , Jpdulhun,  &c.  from  the  per- 
fons  who  were  to  fing  them. 

PSALMANAZAR  (George),  the  fiGitious  name  of  a 
pretended  Formofan,  a perfon  of  learning  and  ingenuity.  He 
was  born  in  France,  and  educated  in  a free-febool,  and  after- 
wards in  a college  of  JGuits,  in  an  archie pifcdpal  city,  the 
name  of  which,  as  likevvife  thofe  of  his  birth-place  and  of  his 
parents,  are  unknown.  Upon  leaving  the  college,  he  was  re- 
commended -as  a tutor  to  a young  gentleman  ; but  foon  fell 
into  a mean  rambling  life,  that  involved  him  in  difappointments 
and  misfortunes.  1 1 is  fir  if  pretence  was  that  of  being  afufferer 
for  religion.  He  procured  a certificate  that  he  was  of  Irifh 
extraGion,  that  he  left  that  country  for  the  fake  of  the  Ca- 
tholic faith,  and  was  going  on  a pilgrimage  to  Rome.  Being 
unable  to  purchafe  a pilgrim’s  garb,  and  obferving  one  in  a 
chapel,  dedicated  to  a miraculous  faint,  which  had  been  fet  up 
as  a monument  of  gratitude  by  fomc  wandering  pilgrim,  he 
contrived  to  take  both  the  ftaff  and  cloak  away  ; and,  being 
thus  accoutred,  begged  his  way  in  fluent  Latin,  acceding  only 
clergymen  or  perfons  of  figure;  whom  he  found  fo  generous 
und  credulous,  that  before  he  had  gone  20  miles,  he  might 
crfily  have  faved  money,  and  put  himfelf  in  a much  better  drtfs: 
but  as  foon  as  he  had  got  wiiat  he  thought  was  fulficient,  he 


begged  no  more;  but  viewed  every  thing  worth  feeing,  and 
then  retired  to  fome  inn,  where  he  fpent  his  money  as  freely 
as  he  had  obtained  it.  Having  heard  the  Jefuits  fpeak  much 
of  China  and  Japan,  he  ftarted  the  wild  fcheme,  when  he  was 
in  Germany,  of  paffmg  for  a native  of  the  ifland  of  Formofa  ; 
and  what  he  wanted  in  knowledge,  he  fupplted  by  a pregnant 
invention.  He  formed  a new  charaGer  and  language  on  gram- 
matical principles,  which,  like  other  oriental  languagt  s,  he  wrote 
from  right  to  left  with  great  readinefs;  and  planned  a new  re- 
ligion, and  a divifion  of  the  year  into  20  months,  with  other 
novelties,  to  credit  his  pretentions.  He  was  now  a [apanefe 
convett  to  Chriftianity,  travelling  for  inftruftion,  with  an  ap- 
pearance more  wretched  than  even  that  of  common  beggars. 
He  then  entered  as  a (oldier  in  the  Dutch  fervice  : but,  It  ill 
defirous  of  paffmg  for  a Japanefe,  he  altered  his  plan  to  that  of 
being  an  unconverted  heathen  ; and  at  Sluys,  brigadier  Lauder, 
a Scots  colonel,  introduced  him  to  the  chaplain,  who,  with  a 
view  of  recornmtnding  himfelf  to  tht  bffhop  of  London,  rcfolved 
to  carry  him  over  to  England.  At  Rotterdam,  fome  perfons 
having  put  (hrewd  queltions  to  him,  that  carried  the  air  of  doubt, 
he  took  one  more  whimfical  ftep,  which  was  to  live  upon  raw 
flefh,  roots,  and  herbs;  which  ftrange  food  he  thought  would 
remove  all  fcntples.  The  biihop  of  London  parro  ized  him 
with  credulous  humanity  ; and  Pfalmanazar  found  a la>ge  circle 
of  friends,  who  extolled  him  as  a prodigy.  Yet  were  there 
fome  who  entertained  a juft  opinion  o!  him,  particularly  the 
Drs.  Halley,  Mead,  and  Woodward ; but  their  endeavours  to 
expofe  him  as  a cheat  only  made  others  think  the  better  of  him, 
efpficially  as  thofe  gentlemen  were  eftetmed  no  great  admirers 
of  revelation.  But  in  this  intlance  at  lead,  eafinefs  of  belief 
was  no  great  evidence  of  penetration.  He  was  employed  to 
tranflate  the  church-catechifm  into  the  Formofan  language, 
which  was  examined,  approved,  and  laid  up  as  a valuable  MS; 
and  the  author,  after  writing  his  well-known  Idi/iory  cf  For - 
m'fa , was  rewarded  and  fent  to  Oxford  to  ftudy  what  he  liked, 
while  his  patrons  and  opponents  were  learnedly  difputing  at 
London  on  the  merits  of  his  work.  The  learned  memSi  rsof  the 
univerfity  were  no  better  agreed  in  their  opinions  than  thofe 
at  London  ; but  at  length  the  fceptics  triumphed.  Some  ab- 
furdities  were  difeovered  in  his  hiftory,  of  fuch  a nature  as  to 
diferedit  the  whole  narration,  and  faved  him  the  trouble  of  an 
open  declaration  of  his  impofture  ; which  however  he  owned 
at  length  to  his  private  friends.  For  the  remainder  of  his  life, 
his  learning  and  ingenuity  enabled  him  to  procure  a comfortable 
fupport  by  his  pen  ; he  being  concerned  in  feveral  works  of 
credit  particularly  the  Univcrfil  Iiijlory.  He  lived  irreproach- 
ably for  many  years,  and  died  in  1763. 

PSALMIST,  in  the  church  of  Rome,  one  of  the  lefifer  eccle- 
fiafiical  orders;  the  fame  with  what  among  us  is  called  clerk, 
precentor,  <m  jir/Qrr. 

PSALMODY,  the  art  or  aG  of  finging  pfalms.  See  Psalm. 
Plalmody  was  always  efteemed  a confiderable  part  of  devotion, 
and  ritually  performed  in  the  Handing  pofture:  and  as  to  the 
manner  of  pronunciation,  the  plain  long  was  fometimes  ufed, 
being  a gentle  infledtion  of  the  voice,  not  much  different  from 
reading,  like  the  (haunt  in  cathedrals;  at  other  times  more  ar- 
tificial compofttions  were  ufed,  like  our  anthetns. 

As  to  the  perfons  concerned  in  finging,  fometimes  a Angle 
perfon  lung  alone;  fometimes  the  whole  aliembly  joined  toge- 
ther, which  was  the  moft  ancient  and  general  practice.  At  other 
times,  the  pfalms  were  fung  alternately,  the  congregation  divi- 
ding themlelve.i  into  two  parts,  and  finging  verle  about,  in  their 
turns.  There  was  alfo  a fourth  way  of  finging,  pretty  common 
in  the  fourth  century,  which  was,  when  a fingle  perfon  began 
the  verle,  and  the  people  joined  with  him  in  the  dole  : this  was 
often  uled  for  variety,  in  the  fame  lervice  with  alternate  pirn* 
mody. 
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The  ufe  of  mufical  inftruments,  in  the  Tinging  of  pfalms,  feems 
to  be  as  ancient  as  pfalmody  itfelf ; the  firlt  pfalm  we  read  of 
being  fung  to  the  timbrel,  viz.  that  of  Mofes  and  Miriam,  after 
the  deliverance  of  the  Ifraelites  from  Egypt : and  afterwards, 
mufical  inftrumenta  were  in  conllant  ufe  in  the  temple  of  Jeru- 
falem.  See  Obgan. 

PSALTER,  the  fame  with  the  book  of  pfalms.  See  the 
article  Psalm.  Among  the  religious  in  the  Popith  countries, 
the  term  pfaltcr  is  alfo  given  to  a large  chaplet  or  rofary,  con- 
fiding of  150  beads,  according  to  the  number  of  pfalms  in  the 
pfalter. 

PSALTERY,  a mufical  inftrument,  much  in  ufe  among  the 
ancient  Hebrews,  who  called  it  nebel.  We  know  little  or  no- 
thing of  the  precife  form  of  the  ancient  pfaltery.  That  now 
in  ufe  is  a flat  inftrument,  in  form  of  a trapezium  or  triangle 
truncated  at  top  : it  is  ftrung  with  13  wire-chords,  fet  to  unifon 
or  o&ave,  and  mounted  on  two  bridges,  on  the  two  tides:  it  is 
ftruck  with  a pleftrum,  or  little  iron  rod,  and  fometimes  with 
a crooked  ftick.  Its  cheft  or  body  refembles  that  of  a fpinet. 
See  Naelum  and  Plate  33,  Vol.  VI. 

PSAMMETICUS,  or  Psammitichus,  a renowned  con- 
queror, who,  fubduing  11  other  petty  kings  of  Egypt,  became 
the  founder  of  the  kingdom  of  Egypt,  about  670  B.  C.  He  is 
memorable  likewife  for  taking  the  city  of  Azot,  after  a fiege  of 
29  years  ; and  for  difcovering  the  fources  of  the  river  Nile.  See 
Egypt. 

PSATYRIANS,  a feftof  Arians,  who,  in  the  council  of  An- 
tioch, held  in  the  year  36c,  maintained,  that  the  Son  was  not 
like  the  Father  as  to  will ; that  he  was  taken  from  nothing, 
or  made  of  nothing  ; and  that,  in  God,  generation  was  not  to 
be  diftinguifhed  from  creation. 

PSELLUS,  (Michael),  alearned  Chriftian  ofthe  1 ith  cen- 
tury, was,  by  birth,  a Conftantinopolitan  of  confular  rank, 
and  flouriftied  under  the  emperor  Conftantine  Monomachus. 
His  genius  and  induftry  raifed  him  far  above  the  level  of  his 
cotemporaries;  and  the  female  hiftorian  Anna  Comnena  fpeaks 
of  him  as  one  who  had  been  more  indebted  for  his  attainments 
to  his  own  excellent  talent  than  to  the  inftruftions  of  his  pre- 
ceptors ; adding  that,  having  made  himfelf  mafter  of  all  the 
uifdom  of  the  Greeks  and  the  Chaldaeans,  he  was  juftly  efteemed 
the  moft  learned  man  of  the  age.  Thus  furnifhed,  he  became 
the  chief  inflruftor  of  the  Conftantinopolitan  youth.  He  was 
at  the  fame  time  the  companion  and  the  preceptor  of  the  em- 
peror, who  was  fo  captivated  by  the  ftudies  and  amufements 
in  which  Pfellus  engaged  him,  that,  according  to  Zonaras,  he 
neglected  the  concerns  of  the  empire.  The  Byzantine  hifto- 
rians  complain,  that  the  emperor,  deluded  by  the  head  of  the 
philol’opherg  (the  title  with  which  Pfellus  was  honoured),  loft 
the  world.  Meeting,  towards  the  clofe  of  his  life,  with  fome 
difappointment,  Pfellus  retired  into  a monaftery,  and  foon  af- 
terwards died;  the  time  of  his  death  is  uncertain.  His  works, 
which  have  been  much  celebrated,  are,  Commentaries  upon 
Ariftotle’s  Logic  and  Phyfics;  a Compendium  of  Queftions 
and  Anfwers;  and  an  Explanation  of  the  Chaldaean  Oracles. 
The  two  latter  works  prove  him  to  have  been  converfant,  not 
only  with  Grecian,  but  with  Oriental,  philofophy. 

PSEUDO,  from  tJ/suSof,  a Greek  term  ufed  in  the  compofi- 
tion  of  many  words,  to  denote  falje  or /puriom:  as  the  pfeudo- 
acacia,  orbaftard  acacia;  pfeudo-fumaria,  or  baftard- fumitory  ; 
pfeudo-ruta,  or  baftard-rue,  &c.  We  alfo  lay,  a pleudo-apolllc,or 
falfe  apoftle  ; a pfeudo-prophet,  or  falfe  prophet,  &cc. 

Pseudo- China.  See  Smilax. 

Pseudo-GWj/w,  or  Black-Jack , Sec  Zinc,  and  Minera- 

X.OGY. 

Pseudo -Tinea,  in  natural  hiftory,  the  name  of  a very  re- 
markable fpecies  of  infe£l  defcribed  by  M.  Reaumur,  approach- 
ing to  the  nature  of  the  tinea,  or  cloth es-motb  while  in  the  worm- 
Vol.  VIII. 


ftafe,  but  not  making  themfelves  coats  of  the  fubftancc  of  leaves, 
cloth,  &c.  though  they  form  a fort  of  cafes  for  their  defence 
again  ft  a very  terrible  enemy.  • 

Tbefe  creatures  are  of  the  caterpillar  kind,  and  have,  in  the 
manner  of  many  of  thefe  infedts,  16  legs.  They  feed  on  wax, 
and  for  food  enter  the  bee-hives;  where  they  boldly  engage  the 
bees,  and  are  not  to  be  prevented  by  them  from  feeding,  though 
at  the  expenfe  of  their  habitations  and  the  cells  of  their  refer- 
voirs  oT  honey:  fo  that  it  is  no  uncommon  thing  for  a fwarm 
of  bees  to  be  forced  to  change  their  place  of  habitation,  and 
make  new  combs  elfewhere;  leaving  the  old  ones  to  this  con- 
temptible vidlor,  whom  they  know  not  how  to  drive  out  or  dif- 
pofl'efs. 

Virgil  and  Ariftotle,  and  all  the  authors  who  have  written 
on  bees,  have  complained  of  this  deftruftive  animal.  It  never 
eats  the  honey,  but  feeds  only  on  the  wax ; attacking  princi- 
pally thofe- waxy  cells  where  the  female  bee  depofits  her  eggs 
for  the  future  progeny.  . 

The  bees,  who  are  a match  for  moft  other  creatures  by  means 
of  their  flings,  would  eafily  deftroy  thefe  weak  creatures,  were 
it  not  for  the  impervious  armour  they  are  covered  with.  They 
form  themfelves  a coat  of  armour  of  a double  matter.  The 
firft,  which  immediately  covers  the  body,  is  of  a kind  of  filk  of 
their  own  fpinning ; and  the  outer  covering  over  this  is  of  the 
bees-wax  : this  is  laid  confiderably  thick ; and  the  creature, 
juft  thrufting  out  its  head  to  feed,  goes  on  devouring  the  cells 
undifturbed,  while  a whole  army  of  the  inhabitants  are  in  vain 
buzzing*about  him,  and  attempting  to  pierce  him  with  tbeir 
ftings.  He  never  forfakes  his  covering,  but  lengthens  and  en- 
larges it  as  he  goes ; and  gnawing  down  the  fides  of  the  cells 
in  his  march,  without  (laying  to  eat  them  one  by  one,  the  ha- 
vock  and  deftru&ion  he  occafions  are  fcarce  to  be  conceived. 
When  the  time  of  the  change  of  this  creature  approaches,  it 
contra&s  its  body  within  its  double  covering,  and  there  changes 
into  the  nymph  Hate;  whence,  after  a proper  time,  it  comes 
forth  in  form  of  a moth,  with  granulated  horns  and  a crooked 
probofeis. 

The  bees  have  cunning  enough  to  know  their  deftrufilive  ene- 
my in  this  new  form;  and  $s  this  is  a weak  and  defencelefs 
ftate,  they  attack  and  deftroy  all  the  moths  of  this  fpecies  they 
can  meet  with.  • They  feldom  are  fo  fortunate,  however,  as  to 
kill  the  whole  race  as  foon  as  produced;  and  if  only  one  efcape, 
it  is  able  to  lay  a foundation  of  revenge  for  the  death  of  its 
brethren.  All  the  flies  of  the  moth  kind  lay  a vaft  number  of 
eggs,  and  this  is  behind  hand  with  none  of  them  in  that  parti- 
cular : the  young  ones  produced  from  the  eggs  of  one  furviving 
female  of  this  fpecies  are  luflicient  to  deftroy  many  honey-combs; 
nay,  many  hives  of  them.  The  moth  produced  by  this  cater- 
pillar flies  but  little;  yet  it  is  very  nimble  in  avoiding  danger, 
by  running,  which  it  does  with  great  fwiftnefs. 

There  is  a fpecies  of  thefe  pfeudo-tineae,  or  wax-eating  cater- 
pillars, which  infeft  the  (ubterraneous  hives  of  wafps  and  other 
creatures  which  make  wax  : the  manner  of  living,  feeding,  and 
defending  themfelves  from  their  enemies,  is  Uic  fame  in  all  the 
fpecies.  Thefe  laft,  if  they  be  at  any  time  diftreifed  for  food, 
will  eat  their  own  dung;  the  wax  having  pafled  almoit  unal- 
tered through  their  bodies,  and  being  ftill  wax,  and  capable  of 
affording  them  more  nourifliment  on  a fecond  digellion.  Thefe 
fpecies,  though  they  naturally  live  on  this  loft  food,  yet  if  by 
any  accident  they  meet  with  harder  only,  they  know  how  to 
live  upon  it;  and  can  eat  a way  into  the  covers  and  leaves  of 
books,  and  make  themfelves  cafes  and  coverings  of  the  frag- 
ments of  thele  fubftances;  The  accurate  author  of  thefe  obfer- 
vations  deicrihes  alfo  a kind  of  pfeu do-  tinea  which  feeds  on  wool, 
and  another  that  eats  leather;  both  making  themfelves  boules 
alfo  of  the  materials  they  feed  on. 

There  is  alfo  another  kind  very  deftruiftive  to  corn : thefe 
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make  themfelves  a covering  by  fattening  together  a great  num- 
ber of  the  grains,  and  there  living  and  eating  in  fecret.  All 
thefe  creatures,  whatever  be  their  food  or  habitation,  tinally  be- 
come fbaleiice,  or  moths  ; and  may  be  ditlinguilhed,  even  in 
this  ftate,  fiom  the  other  fpecies,  by  having  granulated  horns  of 
a remarkable  ftru&ure,  and  all  of  them  a probofeis,  or  trunk, 
more  or  lei's  incurvated. 

PSEUDONYMUS,  among  critics,  an  author  who  publiflies 
a book  under  a falfe  or  feigned  name  ; as  cryptonymus  is  given 
to  him  who  publiflies  one  under  a dilguifed  name,  and  anony- 
mous to  him  who  publiflies  without  any  name  at  all. 

PSIDIUM,  the  guava  : A genus  of  the  monogynia  order, 
belonging  to  the  icofandria  clafs  of  plants;  and  in  the  natural 
method  ranking  under  the  19th  order,  Hefiperidcce.  The  calyx 
is  quinquelid,  fuperior;  there  are  five  petals  ; the  berry  is  uni- 
locular and  monofpermous.  There  are  two  fpecies:  i.The 
pyriferum , or  white  guava;  2.  The  pomiferum,  or  red  guava. 
Both  thefe  are  thought  to  be  only  varieties  of  the  fame  plant. 
The  red  guava  rites  to  the  height  of  20  feet,  and  is  covered 
with  a fmooth  bark  ; the  branches  are  angular,  covered  with 
oval  leaves,  having  a firong  midrib,  and  many  veins  running 
towards  the  Tides,  of  a light  green  colour,  ftanding  oppofite 
upon  very  fhurt  footftalks.  From  the  wings  of  the  leaves  the 
flowers  come  out  upon  footfialks  an  inch  and  a half  long : they 
are  compofed  of  five  large  roundifti  concave  petals,  within  which 
are  a great  number  of  ftamina  fhorter  than  the  petals,  and 
tipped  with  pale  yellow  tops.  After  the  (lower  is  pall,  tbeger- 
men  becomes  a large  oval  fruit  fhaped  like  a pomegranate. 

A deco&ion  of  the  roots  of  guava  is  employed  with  fuccefs 
in  dy  fenteries : a bath  of  a decoftion  of  the  leaves  is  faid  to 
cure  the  itch  and  other  cutaneous  eruptions.  Guayava,  or 
guava,  is  diflinguifiied  from  the  colour  of  the  pulp,  into  the 
two  fpecies  above-mentioned,  the  white  and  the  red  ; and,  from 
the  figure  of  the  fruit,  into  the  round,  and  the  pear-fafhioned 
or  perfumed  guava.  The  latter  has  a thicker  rind,  and  a more 
delicate  tafte  than  the  other.  The  fruit  Is  about  the  bigriefs  of 
a large  tennis-ball ; the  rind  or  {kin  generally  of  a ruflet  llained 
with  "red.  The  pulp  within  the  thick  rind  is  of  an  agreeable 
flavour,  and  interfperled  with  a number  of  lYnall  white  feeds. 
The  rind,  when  ftewed,  is  eaten  with  milk,  and  preferred  to  any 
other  ftewed  fruit.  From  the  fame  part  is  made  marmalade; 
and  from  the  whole  fruit  is  prepared  the  finelt  jelly  in  the  world. 
The  fruit  is  very  aftringent,  and  nearly  of  the  fame  quality  with 
the  pomegranate;  fo  fhould  be  avoided  by  all  who  are  lubjeft 
to  coftivenefs.  9.  he  feeds  are  fo  hard  as  not  to  be  affected  by 
the  fermentation  in  the  ftomachs  of  animals;  fo  that  when 
voided  with  the  excrements,  they  take  root,  germinate,  and  pro- 
duce thriving  trees.  Whole  meadows  in  the  Welt  Indies  are 
covered  with  guavas,  which  have  been  propagated  in  this  man- 
ner. The  buds  of  guava,  boiled  with  barley  and  liquorice,  pro- 
duce an  excellent  ptifan  for  diarrhoeas,  and  even  the  bloody  flux, 
when  not  too  inveterate.  The  wood  of  the  tree,  employed  as 
fuel,  makes  a lively,  ardent,  and  lading  fire. 

PSITTACUS,  or  Parrot,  in  ornithology;  a genus  belong- 
ing to  the  order  of  piece.  The  bill  in  this  genus  is  hooked-froin 
the  bafe ; and  the  upper  mandible  is  moveable:  the  nofirils  are 
round,  placed  in  the  bale  of  the  bill,  which  in  fome  fpecies  is 
furniflied  with  a kind  of  cere  : the  tongue  is  broad,  and  blunt 
at  one  end  : the  head  is  large,  and  the  crown  flat : the  legs  are 
fliort,  the  toes  placed  two  before  and  two  behind.  It  might 
feem  a wonder  why  nature  has  defiined  to  this,  which  is  not  na- 
turally a bird  of  prey,  but  feeds  on  fruits  and  vegetable  fub- 
flances,  the  crooked  beak  allotted  to  the  hawk  and  other  carni- 
vorous birds:  but  the  reafon  feems  to  be,  that  the  parrot  being 
a heavy  bird,  and  its^lcgs  not  very  fit  for  fervice,  it  climbs  up 
and  down  trees  by  the  help  of  this  fharp  and  hooked  bill,  with 
which  it  lays  hold  of  any  thing  and  fccures  itfelf  before  it  ftirs  a 
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foot ; and  betides  this,  it  helps  itfelf  forward  very  much,  by  pul- 
ling its  body  on  with  this  hold. 

Of  all  animals,  the  parrot  and  the  crocodile  are  the  only  ones 
which  move  the  upper  jaw ; all  creatures  elfe  moving  the 
lower  only.  As  fome  particular  animals  befide  are  fond  of 
particular  foods,  fo  the  parrot  loves  nothing  fo  much  as  the 
feeds  of  the  earthamus,  or  baltard-l'afffon  ; and  eats  them  with- 
out any  hurt,  though  they  are  a purge  when  given  to  other 
creatures. 

Parrots  are  found  almoft  everywhere  within  the  tropics ; and 
in  their  natural  ftate  they  live  on  fruits  and  feeds,  though,  when 
tame,  they  will  eat  flefti,  and  even  fi(h. 

In  the  Ealt  and  Weft  Indies  they  are  very  common,  and  in 
fuch  warm  climates  are  very  brifk  and  lively  ; here,  however, 
they  lufe  much  of  their  vigour.  They  feldom  make  nefts,  but 
breed  like  owls  in  ho.llow  trees  ; they  lay  two  eggs.  At  par- 
ticular times  they  fly  in  very  large  troops,  but  Hill  they  keep 
two  and  two  together.  The  genus  confilts  of  infinite  variety, 
not  fo  much  owing  to  mixture  of  fpecies,  however,  as  might' 
be  fuppofed.  They  feem  to  run  valtly  into  one  another,  fo  as 
to  appear  to  be  related,  though  received  from  different  parts  of 
the  world  ; this,  however,  may  polfibly  be  occalioned  by  their 
being  carried  from  one  place  to  another  for  the  fake  of  fale. 
This  uncertainty  of  native  place  has  prevented  Mr.  Lathani 
from  following  Button's  plan,  and  ranging  them  according  to 
the  places  they  are  fuppofed  to  inhabit;  he  divides  them  there- 
fore into  thole  with  uneven  and  thofe  with  even  tails. 

Buflon  ranges  the  parrots  in  two  great  dalles : the  firft  of 
which  comprehends  thofe  of  the  Old  Continent,  and  the  fecond 
thofe  of  the  New.  The  former  he  fubdivides  into  five  families, 
the  Cockatoos,  the  Parrots,  properly  fo  called,  the  Lories,  the 
long-tailed  Paroquets,  and  the  ftiort-tailed  ones  ; and,  the  latter 
into  fix,  viz.  the  Macaos,  the  Amazonians,  the  Creeks,  the 
Popinjays,  the  long-tailed  Paroquets,  and  the  ftiort-tailed  ones. 

Mr.  Latham  has  increafed  the  genus  from  47  to  163;  and 
fince  the  time  he  wrote  his  Index  at  leaft  20  more  have  been 
difeovered.  They  are  very  generally  divided  into  three  kinds  : 
I.  The  larger,  which  are  as  big  as  a moderate  fowl,  called 
macaos  and  eocketoons  ; thefe  have  very  long  tails.  The  middle- 
fized  ones,  commonly  called  parrots , which  have  ftiort  tails,  and 
are  a little  linger  than  a pigeon.  And,  3.  The  (mall  ones, 
which  are  called  paroquets,  and  have  long  tails,  and  are  not 
larger  than  a lark  or  blackbird. 

1.  The  pfittaeus  maeao,  or  red  and  blue  macao,  is  red,  except 
the  wing  quills,  which  above  are  blue,  before  rufous  : the  lca- 
pular  feathers  are  variegated  with  blue  and  green  : the  cheeks 
are  naked  and  wrinkled.  It  is  about  two  feet  (even  inches  and 
a half  long,  and  about  as  big  as  a capon.  Edwards  fays,  when 
perfect,  it  will  mealure  a full  yard  from  bill  to  tail,  it  inhabits 
Brafil,  Guiana,  and  other  parts  of  South  America.  It  was  for- 
merly very  common  in  St.  Domingo,  but  is  now  rarely  found 
there.  It  generally  lives  in  moift  woods,  efpecially  Inch  as  are 
planted  with  a particular  kind  of  palm,  perhaps  what  is  called 
the  maeava  tree.  Il  does  not  in  general  learn  to  fpeak,  and  its 
voice  is  particularly  rough  and  difagreeable.  The  lleftt  is  hard, 
black,  and  unlavoury,  but  makes  good  (blip,  and  is  much  ufed 
by  the  inhabitants  of  Cayenne  and  other  places.  This  fpecies, 
in  common  with  other  parrots,  is  fubjebl  to  fits  when  tamed  ; 
and  though  it  will  live  for  many  years  though  the  returns  be 
pretty  frequent,  it  generally  falls  a vibtim  to  that  dileafe  at  lalf. 
The  Americans  call  it  gonzalo.  2.  The  pfittaeus  ararauna,  or 
blue  and  yellow  macaw,  is  blue  above,  and  yellow  below,  and 
the  cheeks  are  naked,  with  feathery  lines.  It  is  about  the  fame 
fize  with  the  lall,  and  inhabits  Jamaica,  Guiana,  Brafil,  and 
Surinam.  3.  The  pfittaeus  Jeverus,  or  Brafilian  green  macaw, 
is  black,  with  a gvcenifli  fplendor ; the  bill  and  eyes  are  reddifti, 
and  the  legs  are  yellow.  It  is  about  one  foot  and  five  inches 
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Ion01,  and  is  common  in  Jamaica,  Guiana,  and  Brafil.  It  is 
however  comparatively  rare  ; but  it  is  extremely  beautiful,  and  of 
a very  amiable  and  fociable  temper  when  familiar  and  ac- 
quainted ; but  it  can  neither  bear  Grangers  nor  rivals  : its  voice 
is  not  ttrong,  nor  does  it  articulate  very  diftinfilly  the  word  ara ., 
See  plate  i I. 

4.  The pjittacus  aurora,  or  yellow  amazon,  is  about  12  inches 
long,  of  a gre«n  colour,  with  blue  wing  quills,  and  a white 
front}  its  orbits  are  fnowy.  It  inhabits  Mexico  or  Brafil  j but 
in  all  probability  the  latter,  from  the  one  which  Salerne  faw, 
and  which  pronounced  Portuguefe  words.  The  pfittacus  gui- 
neenfis,  or  yellow  lory,  is  about  ten  inches  long,  and  is  an 
inhabitant  of  Guinea.  The  bill  is  of  a black  colour  } the  cere, 
the  throat,  and  fpace  about  the  eyes,  are  white  ; above  the  eye 
there  is  a patch  of  yellow,  and  the  reft  of  the  head  and  neck  is 
erimfon.  The  brcaft  is  yellow,  wing  coverts  green,  and  the 
quills  are  blue,  edged  with  yellow.  Under  the  wings,  belly, 
thighs,  Yent,  and  to  the  under  part  of  the  tail,  the  colour  is 
white,  which  laft  is  tipped  with  red}  the  kgs  are  dufky,  and 
the  claws  black. 

5.  The  pfittacus  pullarius,  red-headed  Guinea  parraket,  or 
Guinea  fparrow,  is  about  five  inches  and  a half  longa  it  inha- 
bits Guinea,  and  is  found  in  Ethiopia,  the  Eaft  Indies,  and  the 
illand  of  Java,  andfometimes  in  Surinam.  It  is  green,  with  a 
red  front,  fulvous  tail,  black  bar,  and  cinereous  orbits.  The 
male  of  this  fpecies  is  peculiarly  affectionate  to  the  female. 

In  Mr.  White’s  Journal  of  a Foyage  to  New  South  Wales, 
we  find  a defcription,  with  excellent  engravings,  of  feveral 
fpecies  of  this  extenfive  genus}  and  in  Governor  Philip’s  Voy- 
age to  the  fame  place,  we  find  defcriptions  and  prints  of  feveral 
of  the  fame  fpecies.  Rut  the  molt  particular'  of  the  later 
authors  are  Buffon  and  Latham,  efpecially  the  laft  } to  whofe 
extenfive  and  accurate  work  we  therefore  refer  our  readers  for 
that  information  which  our  limits  permit  us  not  to  give.  See 
his • Synopjis,  vol.  i.  p.  194 — 323.  See  alfo  Buffon,  vol.  vi. 
p.  63—249. 

PSOAB,  in  anatomy.  See  Anatomy,  Table  of  the  Mufeles. 

PSOPHIA,  in  ornithology}  a genus  belonging  to  the  order 
gallina.  The  bill  is  moderate}  the  upper  mandible  is  convex  } 
the  noftrils  are  oblong,  funk,  and  pervious  j the  tongue  is  cartila- 
ginous, Hat,  and  fringed  at  the  end  ; and  the  legs  are  naked  a lit- 
tle above  the  knees.  The  toes  are  three  before  and  one  behind  } 
the  laft  of  which  is  fmall,  with  a round  protuberance  beneath  it, 
which  is  at  a little  diltance  from  the  ground.  Mr.  Latham 
only  enumerates  two  fpecies  : 1.  Pfopbia  crepitans,  or  gold'bieaft- 
ed  trumpeter  (fee  plate  21).  Its  head  andbreaft  are  Imopth  and 
fhining  green.  By  the  Spaniards  of  Maynas  it  is  called  trom- 
frtero,  and  by  the  French  at  Cayenne  agami,  under  which  laft 
Buffon  deferibes  it.  It  inhabits  parts  of  South  America,  Brafil, 
Guiana,  Surinam,  &c  but  dt  is  moll  plenty  in  the  Amazons 
country.  It  is  about  20  inches  long,  being  about  the  fize  of  a 
Urge  fowl,  and  lays  eggs  rather  larger,  of  a blue  green  colour. 

It  is  met  with  in  the  Carribee  itlands,  where  it  is  called  a pbcci- 
fant,  and  its  Uefti  is  reckoned  as  good  as  that  of  a pheafant. 
The  moll  charadieriftic  and  remarkable  property  of  thefc  bit  els 
confifts  in  the  wonderful  noife  they  make  either  of  theml’elves, 
or  when  urged  by  the  keepers  ot  the  menagerie.  Some  have 
luppofed  it  to  proceed  from  the  anus,  and  iorne  from  the  belly. 

It  is  now  certain,  however,  that  this  noife  proceeds  from  the 
lungs.  See  Bufton,  vol.  iv.  p.  390,  ike.  Another  very  remark- 
able circumliance  is,  that  they  follow  people  through  the  ftreets, 
and  out  of  town,  and  that  too  even  perfedl  ft  rangers.  It  is 
difficult  to  get  rid  of  them  ; for  if  you  enter  a houle,  they  will 
wait  your  return,  and  again  join  you,  though  often  after  an 
interval  of  three  hours.  “ 1 have  fometimes  (fays  JVi.  de  la 
Borde)  betaken  myfelf  to  my  heels } but  they  ran  taller,  and 


and  always  got  before  me  ; and  when  I Hopped,  they  Hopped 
alfo — I know  one  (continues  he)  which  invariably  follows  all 
the  ft  rangers  who  enter  his  mailer’s  houfe,  accompanies  them 
into  the  garden,  takes  as  many  turns  as  they  do,  and  attends 
them  back  again.”  2.  Pfopbiu  undulata,  or  undulated  trum- 
peter, is  about  the  fize  of  a goofe.  The  upper  pait  of  the  body 
is  of  a pale  reddifh  brown  colour,  beautifully  undulated  with 
black.  Tiie  head  is  adorned  with  a dependent  ereft.  On  each 
fide  of  the  neck,  beneath  the  ears,  begins  a lift  of  black,  widen- 
ing as  it  clelcends,  and  meeting  on  the  lower  part  before,  where 
the  feathers  become  greatly  elongated Und  hang  loofely  down. 
The  under  parts  are  generally  white,  the  legs  are  of  a dufky 
blue  colour,  like  the  bill.  It  is  a native  of  Africa:  Mr.  La- 
tham’s fpecimen  came  from  Tripoli. 

PSORALEA,  in  botany  : A genus  of  the  decandria  order, 
belonging  to  the  diadelphia  clafs  of  plants  ; and  in  the  natural 
method  ranking  under  the  3 2d  order,  Papilionacece.  The  calyx 
is  powdered  wuh  callous  points,  and  as  long  as  the  monofper- 
mous  legumen.  The  moft  remarkable  fpecies  are,  1.  The 
primata,  or  pinnated  pforalea,  riles  with  a woody  foft  Hem, 
branching  five  or  fix  feet  high,  pinnated  leaves  of  three  or  four 
pair  of  narrow  lobes  terminated  by  an  odd  one,  and  at  the  ax- 
illas  clofe  fitting  blue  flowers  with  white  keels.  It  is  a native 
of  Ethiopia.  2.  The  bituminfa,  or  bituminous  trifoliate  pfo- 
ralea, rifeswith  a Ihrubby  ftalk,  branching  fparingly  about  two 
or  three  feet  high,  with  ternate  or  three- lobed  leaves  of  a bitu- 
minous (cent,  and  blue  liowers  in  clofe  heads  } it  grows  in  Italy 
and  in  France.  3.  The  aculeata,  or  aculeated  prickly  pforalea, 
rifes  with  a ftirubby  branching  Item  three  or  four  feet  high,  with 
ternate  leaves,  having  wedge  fhaped  lobes,  terminating  in  a re- 
curved fharp  point,  and  the  branches  terminated  by  roundifb 
heads  of  blue  Howers  ; it  grows  in  Ethiopia.  Thefe  plants 
flower  here  every  fummer}  the  firli  fort  greatell  part  of  that 
feafon,  and  the  others  in  July  and  Auguft  } all  of  which  are 
fucceeded  by  feeds  in  autumn.  Keep  them  in  pots  in  order  foE 
removing  into  the  green-houfe  in  winter.  They  are  propa- 
gated by  feeds,  fown  in  a hot-bed  in  the  fpring}  and  when  the- 
plants  are  two  or  three  inches  high,  prick  them  in  feparate 
fmall  pots  and  gradually  harden  them  to  the  open  air,  fo  as  to 
bear  it  fully  by  the  end  of  May  or  beginning  of  June.  Tbevr 
may  alfo  be  propagated  by  cuttings  any  time  in  fummer,  planted 
in  pots,  and  plunged  in  a little  heat,  or  covered  clofe  wiihhand- 
glafles,  fhaded  from  the  fun,  and  watered. 

PSYUHOTRIA,  in  botany:  A genus  of  the  monogynia 
order,  belonging  to  the  pentandria  clals  of  plants}  and  in  the 
natural  method  ranking  under  the  47th  order,  Stellala . The 
calyx  is  quinquedentate,  perfiiting,  and  crowning  the  fruit } the 
corolla  is  tubulated  j the  berry  globofe  } with  two  hemifpnerical 
fulcated  feeds.  The  fpecies  are  lour,  viz.  1.  Afpailca  -,  2.  Ser- 
pens ; 3.  Herbacca ; and,  4.  Emetic  a.  They  are  all  natives  of 
Jamaica.  See  Ipecacuanha.. 

PSYLL1,  (Strabo,  Ptolemy):  a people  in  the  fouth  of  Cy- 
renaica,  fo  called  from  king  Ply  lias,  (Agathargides,  quoted  by 
Pliny). 2 almoft  all  overwhelmed  by  land  driven  by  a fouth  wind 
(Herodotus).  They  had  lomething  in  their  bodies  fatal  to 
terpen ts,  and  their  very  fmell  proved  a charm  againtl  them>  ac- 
cording to  Pliny,  Lucan,  ike.  Though  we  may  jultly  look  upon, 
it  as  fabulous,  that  thel'e  people  had  any  thing  in  their,  bodies 
different  from  others;  it  is,  however,  certain  that  there  arc  in 
Egypt  at  this  day  lbme  perfons  who  have  a method  of  handling 
the  molt  poifonous  ferpents  without  any  hurt.  Gl  thele  Mr, 
Ilallelquitl  has  given  an  account. 

PTARM  GAN,  in  ornithology.  See  Tetkao. 

PiEEEA,  shrub-trefoil:  A genus  of  the  monogynia 
order,  belonging  to  the  tetrandria  clals  of  plants ; and  in,  the 
natural  method  ranking  with  thofe  of  which  the  order  is  doubt- 
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ful.  The  corolla  is  tetrapetalous ; the  calyx  quadripartite  infe- 
rior; the  fruit  is  monofpermous,  with  a roundiftr  membrane  in 
the  middle. 

The  fpecies  are,  i.The  irifoliala,  or  Carolina  fhrub-trefoil, 
hath  a fhrubby  upright  Hem,  dividing  into  a branchy  head 
eight  or  ten  feet  high,  covered  with  a fmooth  purplifh  bark, 
trifoliate  leaves,  formed  of  oval  fpear-fhaped  folioles,  and  the 
branches  terminated  by  large  bunches  of  greenilh -white  flowers, 
fucceeded  by  roundifti,  bordered  capfules.  2.  The  vifeofa,  or 
vifeous  Indian  ptelea,  rifes  with  feveral  (Irong  fhrubby  Items, 
branching  eredtly  1 2 or  15  feet  high,  having  a light  brown 
bark,  fpear-fhaped,  liiff,  fimple  leaves,  and  the  branches  termi- 
nated by  clutters  of  greenifh  flowers.  The  JirJl  fpecies  is  a 
hardy  deciduous  fhrub,  and  a proper  plant  for  the  fhrubbery 
and  other  ornamental  plantations  to  increafe  the  variety.  It  is 
propagated  by  feeds,  layers,  and  euttings.  The  fecond  fpecies 
is  a ltove  plant,  and  is  propagated  commonly  by  feeds. 

PTERIS,  in  botany;  a genus  of  the  order  of  filices,  be- 
longing to  the  cryptogamia  clafs  of  plants.  The  frudtifications 
are  in  lines  under  the  margin.  There  are  19  fpecies  : the  molt 
remarkable  is  the  aquilina,  or  common  female  fern.  The  root 
of  this  ia  vifckl,  naufeous,  and  bitterifh  ; and  like  all  the  reft  of 
the  fern  tribe,  has  a fait,  mucilaginous  tafte.  It  creeps  under 
the  ground  in  fome  rich  foils  to  the  depth  of  five  or  fix  feet,  and 
is  very  difficult  to  be  deftroyed.  Frequent  mowing  in  pafture- 
grounds,  plentiful  dunging  in  arable  lands,  but  above  all,  pour- 
ing urine  upon  it,  are  the  moft  approved  methods  of  killing  it. 
It  has,  however,  many  good  qualities  to  counterbalance  the  few 
bad  ones.  Fern  cut  while  green,  and  left  to  rot  upon  the 
ground,  is  a good  improver  of  land  ; for  its  allies,  if  burnt,  will 
yield  the  double  quantity  of  fait  that  moft  other  vegetables 
will. — Fern  is  alfo  an  excellent  manure  for  potatoes  ; for  if  bu- 
ried beneath  their  roots,  it  never  fails  to  produce  a good  crop. — 
Its  aftringency  is  fo  great,  that  it  is  ufed  in  many  places  abroad 
In  dreffing  and  preparing  kid  and  chamois  leather. — In  feveral 
places  in  the  north,  the  inhabitants  mow  it  green,  and,  burning 
it  to  afhes,  make  thofe  afhes  up  into  balls,  with  a little  water, 
which  they  dry  in  the  fun,  and  make  ufe  of  them  to  waffi  their 
linen  with  inftead  of  foap.  In  many  of  the  Weftern  Ides  the 
people  gain  a very  confiderable  profit  from  the  fale  of  the  allies 
to  foap-  and  glafs-makers. — In  Glen  Elg  in  Invernefsftiire,  and 
other  places,  the  people  thatch  their  houfes  with  the  ftalks  of 
this  fern,  and  fallen  them  down  with  ropes  made  either  of  birk- 
bark  or  heath.  Sometimes  they  ufe  the  whole  plant  for  the 
fame  purpofe,  but  that  does  not  make  fo  durable  a covering. — 
Swine  are  fond  of  the  roots,  efpecially  if  boiled  in  their  walh. — 
In  fome  parts  of  Normandy  we  read  that  the  poor  have  been 
reduced  to  the  miferable  neceffity  of  mixing  them  with  their 
bread.  And  in  Siberia,  and  fome  other  northern  countries,  the 
inhabitants  brew  them  in  their  ale,  mixing  one-third  of  the  roots 
to  two-thirds  of  malt. — The  ancients  ufed  the  root  of  this  fern, 
and  the  whole  plant,  in  decodtions  and  diet-drinks,  in  chronic 
diforders  of  all  kinds,  arifing  from  obftrudtions  of  the  vifeera  and 
the  fpleen.  Some  of  the  moderns  have  given  it  a high  charac- 
ter in  the  fame  intentions,  but  it  is  rarely  ufed  in  the  prefent 
pradlice.  The  country  people,  however,  ftill  continue  to  retain 
fome  of  its  ancient  ufes  ; for  they  give  the  powder  of  it  to 
deftroy  worms,  and  look  upon  a bed  of  the  green  plant  as  a 
fovereign  cure  for  the  rickets  in  children. 

PTEROCARPUS,  in  botany  : A genus  of  the  decandria 
order,  belonging  to  the  diadelphia  clafs  of  plants;  and  in  the 
natural  method  ranking  under  the  C2d  order,  PapUionacca. 
The  calyx  is  quinquedentate,  the  capfule  falcated,  filiaceous,  va- 
ricofc.  The  feeds  are  few  and  fol  it  ary.  There  are  four  fpecies, 
viz.  1.  Draco  ; 2.  EcaJIaphyUum-,  3.  Lunatus ; and,  4.  Santa- 
Units.  This  lalt  is  by  l'omc  referred  to  the  genus  Santalum.  It 


is  called  red  /minders ; and  the  wood  is  brought  from  the  Eaft 
Indies  in  large  billets,  of  a compadt  texture,  a dull  red,  almoft 
black ifh  colour  on  the  outfide,  and  a deep  brighter  red  within. 
This  wood  has  no  manifeft  fmell,  and  little  or  no  tafte. 

The  principal  ufe  of  red  launders  is  as  a colouring  drug  ; 
with  which  intention  it  is  employed  in  fome  formulae,  particu- 
larly in  the  tindlura  lavendula  compofita.  It  communicates  a 
deep  red  to  redlified  fpirit,  but  gives  no  tinge  to  aqueous  liquors  ; 
a fmall  quantity  of  the  refin,  extracted  by  means  of  fpirit, 
tinges  a large  one  of  frefh  fpirit  of  an  elegant  blood-red. 
There  is  fcarcely  any  oil,  that  of  lavender  excepted,  to 
which  it  communicates  its  colour.  Geoffroy  and  others  take 
notice,  that  the  Brazil  woods  are  fometimes  fubftituted  for 
red  faunders  ; and  the  college  of  Brufiels  are  in  doubt  whe- 
ther all  that  is  fold  among  them  for  faunders  be  not  really 
a wood  of  that  kind.  According  to  the  account  which 
they  have  given,  the:r  faunders  is  certainly  the  Brazil  v/ood  ; 
the  diftinguifhing  character  of  which  is,  that  it  imparts  its 
colour  to  water. 

PTEROCOCEUS,  in  botany,  is  a fpecies  of  the  genus  Cal- 
ligonum.  See  Cali.igonum. 

PTERONIA,  in  botany:  A genus  of  the  polygamia  ajquaiis 
order,  belonging  to  the  fyngenefia  clafs  of  plants;  and  in  the 
natural  method  ranking  under  the  49th  order,  Compofita.  The 
receptacle  is  full  of  multipartite  bridles ; the  pappus  a little 
plumy  ; the  calyx  imbricated. 

PTEROSPERMUM,  in  botany  : A genus  of  the  polyandria 
order,  belonging  to  the  monadelphia  clafs  of  plants;  and  in  the 
natural  method  ranking  under  the  37th  order,  Column': for  a. 
The  calyx  is  quinquepartite  ; the  corolla  confifts  of  five  oblong 
lpreading  petals.  The  filaments  are  about  15,  which  unite 
towards  the  bafe  into  a tube.  The  ftyle  is  cylindrical  ; the 
capfule  is  oval,  woody,  and  quinquelocular,  each  of  which  are 
bivalved,  containing  many  oblong,  comprefled,  and  winged  feeds. 
There  is  only  one  fpecies,  viz.  the  Pentnpetes,  a native  of  the 
Eaft  Indies  ; the  wood  of  which  is  very  hard,  and  very  like  that 
of  the  holly  tree. 

PTINETS,  a genus  of  infedls  belonging  to  the  order  of  cole- 
optera.  The  antennae  are  filiform  : The  laft  or  exterior  articu- 
lations are  longer  than  the  others  : The  thorax  is  nearly  round, 
without  a margin,  into  which  the  head  is  drawn  back  or  re- 
ceived : The  feet  are  made  for  leaping.  The  moft  remarkable 
fpecies  are,  1.  The  pedtinicorms . This  is  produced  from  a worm 
that  lodges  in  wood  and  the  trunks  of  trees,  fuch  as  the  willow, 
where  it  makes  deep  round  holes,  turns  to  a winged  infedt, 
takes  flight,  and  roofts  upon  flowers.  It  is  diftinguilhed  by  its 
antennae  pedlinated  on  one  fide,  whence  it  has  the  name  of  fea- 
thered. The  elytra  and  thorax  are  of  a deep  clay-coloured 
brown,  the  antennae  and  legs  are  of  a pale  brown.  2.  The 
pertinax.  The  form  of  this  infedf  refembles  the  preceding  one, 
favrng  that  its  antennae  are  filiform.  It  is  all  over  of  a deep 
blackifh  brown  colour  refembling  foot.  It  attacks  houfehold- 
furniture,  clothes,  furs,  and  efpecially  animals  dried  and  pre- 
ferved  in  colledlions  of  natural  hiftory,  where  it  makes  great 
havock.  When  caught,  this  infedl  bends  its  legs,  draws  back 
its  head,  and  lies  as  if  it  were  dead  till  it  thinks  itfelf  out  of 
danger.  It  cannot  be  forced  out  of  this  ftate  of  inadtion  either 
by  pricking  or  tearing  : nothing  but  a ftrong  degree  of  heat 
can  oblige  it  to  relume  its  motion  and  run  away.  There  are 
many  beautiful  varieties  of  this  genus;  but  they  in  general 
efcape  our  attention  by  their  minutenefs,  and  living  among  hay, 
dried  leaves,  and  divers  other  dufty  matters,  where  they  under- 
go their  metamorphofes.  The  larvae  of  fome  are  found  in  trunks 
of  decayed  trees,  in  old  tables,  chairs,  &c.  See  plate  21. 

PTISAN,  is  properly  barley  decorticated,  or  deprived  of  its 
hulls,  by  beating  in  a mortar,  as  was  the  ancient  pradlice; 
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*hough  the  cooling  potion  obtained  by  boiling  fuch  barley  in 
water,  and  afterwards  fweetening  the  liquor  with  liquorice  root, 
is  what  at  prefen t goes  by  the  name  of  ptfan  ; and  to  render  it 
laxative,  tome  add  a little  1'ena  or  other  ingredient  of  the  fame 
intention. 

PTOLEMAIC  Sjflem  of  y IJhonomy , is  that  invented  by 
Claudius  Ptolemaeus.  See  Ptolemy  (Claudius). 

PTOLEMAIS,  (ant.  geog.) ; the  port  of  Arfinoe,  fituated 
on  the  weft  branch  of  the  Nile,  which  concurs  to  form  'the 
ifland  called  Nornos  Her  achates,  to  the  fouth  of  the  vertex  of 
the  Delta. 

.Pro  lem  a is,  (Strabo)  ; the  largeft  and  moft  confiderable 
tovvn  of  Thebais,  or  Pligher  Egypt,  and  in  nothing  ftiort  of 
Memphis;  governed  in  the  manner  of  a Greek  republic;  fitu- 
ated on  the  weft  tide  of  the  Nile,  almolt  oppofite  to  Coptos. 
This  town,  which  was  built  by  Ptolemy  Philadelphus,  is  now 
known  by  the  name  of  Flolometa.  The  walls  and  gates  are 
ftill  entire,  and  there  are  a valt  number  of  Greek  inferiptions, 
but  only  a few  columns  of  the  portico  remain.  There  is  like- 
wile  an  Ionic  temple,  done  in  the  moft  ancient  manner  of 
executing  that  order,  of  which  Mr.  Bruce  took  a drawing,  which 
is  preferved  in  the  king’s  colleilion. — Another,  of  Cyr’enaica, 
anciently  called  Barce. — A third  of  the  Trogiodytica,  furnamed 
Epitberas,  from  the  chace  of  wild  beads,  as  elephants  : lying 
in  the  fame  parallel  with  Meroe  (Strabo)  ; on  the  Arabian  gulf 
(Pliny)  ; 4820  ftadia  to  the  fouth  of  Berenice. — A fourth,  of 
Galilee,  anciently  called  Aca,  or  Aeon  ; made  a Roman  colony 
under  the  emperor  Claudius  (Pliny). — A fifth  of  Pamphy- 
lia  ; fituated  near  the  river  Melas,  on  the  borders  of  Cilicia 
Afpera. 

PTOLEMY  (Soter,  or  Lagus),  king  of  Egypt,  a re- 
nowned warrior,  and  an  excellent  prince  : he  eftablilhed  an 

academy  at  Alexandria,  and  was  himfelf  a man  of  letters.  Died 
184  B.  C.  aged  92. 

Ptolemy  (Philadelphus),  his  fecond  fon,  fucceeded  him  to 
the  exclufion  of  Ptolemy  Ceraunus.  Pie  was  renowned  as  a con- 
queror, but  more  revered  for  his  great  virtues  and  political  abili- 
ties. He  eftablifbed  and  augmented  the  famous  Alexandrian 
library,  which  had  been  begun  by  his  father.  He  greatly  in- 
creafed  the  commerce  of  Egypt,  and  granted  confiderable  privi- 
leges to  the  Jews,  from  whom  he  obtained  a copy  of  the  Old 
Teftament,  which  he  caufed  to  be  tranflated  into  Greek,  and 
deposited  in  his  library.  This  is  fuppofed  to  have  been  the 
verfion  called  the  Septuagint.  He  died  246  years  B.  C. 
aged  64. 

Ptolemy  (Ceraunus),  the  elder  brother,  fled  to  Seleucus 
king  of  Macedon,  who  received  him  hofpitably ; in  return  for 
which  he  aflatlinated  him,  and  ufurped  his  crown.  He  then 
invited  Arfinoe,  who  was  his  widow  and  his  own  fifter,  to  fhare 
the  government  with  him  : but  as  foon  as  he  got  her  in  his 
power,  he  murdered  her  and  her  children.  He  was  at  length 
defeated,  killed,  and  torn  limb  from  limb  by  the  Gauls,  279 

B.  C. 

Ptolemy  (Claudius),  a celebrated  mathematician  and  aftro- 
loger,  was  born  at  Pelufium,  and  furnamed  by  the  Greeks 
Me ft  Divine  and  Mojl  Wife.  He  flourilhed  at  Alexandria  in 
tho  fecond  century,  under  the  reigns  of  Adrian  and  Marcus  Au- 
relius, about  the  138th  year  before  the  Chriftian  aera.  There 
are  ftill  extant  his  Geography,  and  feveral  learned  works  on 
altronomy.  The  principal  of  which  are,  i.The  Almagell  3 
2.  He  Jucliciis  AJlroJogicis  ; 3.  Planfpbarium.  His  lyftcm  of 
the  world  was  for  many  years  adopted  by  the  philofophers  and 
aftronomers  ; but  the  learned  have  rcjc£lcd  it  for  the  fyftem  of 
Copernicus.  See  Astkomomy. 

PTYALISM,  in  medicine,  a falivation,  or  frequent  and 
copious  difcharge  of  faliva.  The  word  is  Greek,  formed  from 
wruw,  “ to  fpit," 
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PUBERTY,  denotes  the  age  at  which  a perfon  is  capable  of 
procreatingor  begetting  children.  See  Man. 

Puberty,  in  law,  is  fixed  at  the  age  of  12  in  femabs,  anil 
14  in  males  ; after  which  they  are  reckoned  to  be  fit  for  mar- 
riage. But  as  to  crimes  and  punifliments,  the  age  of  puberty 
is  fixed  at  14  in  both  fexes. 

PUBES,  in  anatomy,  denotes  the  middle  part  of  the  hypo- 
gafcric  region  in  men  or  women,  lying  between  the  two  inguina 

or  groins. 

Section  of  the  Pubes.  See  Midwifery  and  Sigaultiah 

Operation. 

Pubes,  in  botany,  the  hair  or  down  on  the  leaves  of  fome 
plants.  See  Hair. 

PUBLICAN,  among  the  Romans,  one  who  farmed  the 
taxes  and  public  revenues. 

PUBLICATION,  the  art  of  making  a thing  known  to  the 
world,  the  fame  with  promulgation. 

PUBLIUS  Syrtjs,  a Syrian  mimic  poet,  who  flourithed 
about  44  years  before  Chrift.  He  was  originally  a (lave  fold  to  a 
Roman  patrician,  called  Domitius, who  brought  himupwith great 
attention,  andgave  him  his  freedom  when  of  age.  He  gained.,  the 
efteem  of  the  moft  powerful  men  at  Rome,  and  reckoned 
J.  Caefar  among  his  patrons,  tie  foon  eclipfed  the  poet  Labe- 
rius,  whofe  burlelque  eompofitions  were  in  general  efteem. 
There  remains  of  Publius,  a eolle6tion  of  moral  leniences, 
written  in  iambics,  and  placed  in  alphabetical  order. 

Oak  PUCERON,  a name  given  by  naturalifts  to  a very 
remarkable  fpecies  of  animal  of  the  puceron  kind.  They 
bury  themfelves  in  the  clefts  of  the  oak  and  fome  other  trees, 
and  getting  into  the  crevices,  whete  the  bark  is_a  little  feparated 
from  the  wood,  they  there  live  at  eal'e,  and  feed  to  their  fill, 
without  being  expofed  to  their  common  enemies.  They  are 
larger  than  the  other  pucerons,  the  winged  ones  being  nearly 
as  large  as  a common  houfo  fly  ; and  thofe  without  wings  are 
alio  larger  than  any  other  fpecies  of  the  fame  genus.  The  winged 
ones  are  black,  and  the  others  of  a coffee  colour.  Tiieir  trunk 
is  twice  the  length  of  their  bodies,  and,  when  walking,  it  is 
carried  ftraight  along  the  belly,  trailing  behind  it  with  the  point 
up.  When  the  creature  has  a mind  to  fuck  a part  of  the  tree 
that  is  juft  before  it,  it  draws  up,  and  Iborteris  the  trunk,  til!  it 
brings  it  to  a proper  length  and  direction  ; but  when  it  fucks 
ui  the  common  way,  it  crawls  upon  the  inner  furface  of  the 
bark,  and  the  turned  up  end  of  the  trunk,  which  refembles  a 
tail,  fixes  itfelf  againft  the  wood  that  is  behind  it,  or  contiguous 
to  its  back,  and  fucks  there.  The  extremity  of  this  trunk 
holds  fo  fall  by  the  wood,  that  when  it  is  pulled  away,  it  fre- 
quently brings  a fmall  piece  of  the  wood  away  with  it. 

The.  ants  are  as  fond  of  thefe  as  of  the  other  fpecies  of  pu- 
cerons, and  that  for  the  fame  reafon,  not  feeding  upon  them, 
but  on  their  dung,  which  is  a liquid  matter  of  a Iweet  tafte, 
and  is  the  natural  juice  of  the  tree,  very  little  altered.  Thefe 
creatures  are  the  lureft  guides  where  to  find  this  fpecies  of 
puceron;  for  if  we  at  any  time  fee  a number  of  thefe  crawling 
up  an  oak  to  a certain  part,  and  there  creeping  into  the  clefts 
of  the  bark,  we  may  be  allured  that  in  that  place  there  aro 
quantities  of  thefe  oak  pucerons.  The  ants  are  fo  extremely 
fond  of  the  juices  of  the  tree,  when  prepared  for  them  by 
palling  through  the  body  of  this  animal,  that  when  the  puceron 
has  a drop  not  yet  evacuated,  but  hanging  only  in  part  out  at 
the  pafl'age,  an  ant  will  often  fieize  on  it  there. 

Pucerons,  Vmc-fretters,  or  Plant-lice.  See  Arms. 

PUDENDA,  the  parts  of  generation  in  both  fexes.  See 
Anatomy. 

PUERILITY,  in  difeourfe,  is  defined  by  Longinus  to  be  a 
thought  which,  by  being  too  far  fetched,  becomes  fiat  and  in- 
fipid.  Puerility,  he  adds,  is  the  common  fault  of  thole  who 
atfeft  to  fay  nothing  but  what  is  brilliant  and  exttaprdiiaary. 
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PUFFENDORF  (Samuel  df.)  was  born  in  1631  at  Fleb, 
a little  village  in  Mifnia,  a province  in  Upper  Saxony  ; and 
was  (bn  of  Elias  Puffendorf,  minifter  of  that  place.  After 
having  made  great  progrefs  in  the  fciences  at  Leipfic,  he  turned 
his  thoughts  to  the  ftudy  of  the  public  law,  which  in  Germany 
confifts  of  the  knowledge  of  the  rights  of  the  empire  over  the 
princes  and  dates  of  which  it  is  compofed,  and  thofe  of  the 
princes  and  dates  with  refped  to  each  other.  But  though  he 
ufed  his  utmod  efforts  to  diftiriguifli  himfelf,  he  defpiled  thofe 
pompous  titles  which  are  fo  much  fought  for  at  univerfities, 
and  never  would  take  the  degree  of  doftor.  He  accepted  the 
place  of  governor  to  the  fon  of  Mr.  Coyet,  a Swedifli  noble- 
man, who  was  then  ambaftador  from  Sweden  to  the  court  of 
Denmark.  For  this  purpofe  he  went  to  Copenhagen,  but  con- 
tinued not  long  at  eafe  there  ; for  the  war  being  renewed  fome 
time  after  between  Denmark  and  Sweden,  he  was  l'eized  with 
the  whole  family  of  the  ambadador.  During  his  confinement, 
which  laded  eight  months,  as  he  had  no  books,  and  was  allowed 
to  fee  bo  perfon,  he  amufed  himfelf  by  meditating  on  what  he 
read  in  Grotius’s  treatife  De  Jure  Belli  et  Pads,  and  the  politi- 
cal writings  of  Mr.  Hobbes.  Out  of  thefe  he  drew  up  a (hort 
lyftem,  to  which  he  added  fome  thoughts  of  his  own,  and  pub- 
lifhed  it  at  the  Hague  in  1660,  under  the  title  of  Elcmenta 
JurifpTudentiit  Univerfalis.  This  recommended  him  to  the 
elector  Palatine,  who  invited  him  to  the  univerfity  of  Heidel- 
berg, where  he  founded  in  his  favour  a profefforftnp  of  the 
law  of  nature  and  nations,  which  was  the  fird  of  that  kind 
edabliftied  in  Germany.  Puffendorf  remained  at  Heidelberg 
till  1673,  when  Charles  X].  of  Sweden  gave  him  an  invitation 
to  be  profedor  of  the  law  of  nature  and  nations  at  Lunden  ; 
which  place  the  elector  Palatine  reludtantly  allowed  him  to  ac- 
cept. He  wenttfiither  the  fame  year;  and  after  that  time  his 
reputation  greatly  increafed.  Some  years  after  the  king  of 
Sweden  fent  fob  him  to  Stockholm,  and  made  him  his  hifto- 
riographer,  and  one  of  his  counsellors.  In  1688,  the  elector  of 
Brandenburg  obtained  the  confent  of  his  Swcdifh  majedy,  that 
he  fhould  come  to  Berlin,  in  order  to  write  the  hidory  of  the 
eleftor  William  the  Great  ; and  in  1694  made  him  a baron. 
But  he  died  that  fame  year  of  an  inflammation  in  his  feet, 
occafioned  by  cutting  his  nails ; having  attained  his  grand  cli- 
ma&eric.  Of  his  works,  which  are  numerous,  the  following 
are  the  principal  : 1.  A Treatife  on  the  La^v  of  Nature  and 
Nations,  written  in  German  ; of  which  there  is  an  Englifh 
tranflation  with  Barbeyrac’s  Notes.  2.  An  Introdu&ion  to  the 
Hidory  of  the  Principal  States  which  at  prcfent  fubfift  in 
Europe  ; written  in  German  ; which  has  been  alio  tranflated 
into  Fnglifh.  3.  The  Hidory  of  Sweden  from  Gudavps 
Adolphus’s  expedition  into  Germany  to  the  abdication  of  Queen 
Chridina.  4.  The  Hiftory  of  Charles  Gudavus,  two  volumes 
folio.  See. 

PUFFIN.  SeeALCA. 

PUGET  (Peter.  Paul),  one  of  the  greated  painters  and 
fculptors  France  ever  produced,  though  but  little  noticed  by 
their  own  writers,  was  born  at  Marfeilles  in  1623.  In  his  youth 
he  was  the  difciple  of  Roman,  an  able  fculptor  ; and  then  went 
to  Italy,  where  he  dudied  painting  and  architefture.  In  paint- 
ing he  fo  well  imitated  the  manner  of  Peter  de  Cortona,  that 
this  painter  defired  to  fee  him,  and  entered  into  a friendfhip 
with  him.  In  1657,  a dangerous  diforder  obliged  him  to  re- 
nounce the  pencil,  and  devote  himfelf  to  fculpture  ; and  his 
reputation  caufing  him  to  be  invited  to  Paris,  he  enjoyed  a pen- 
fion  of  1200  crowns  as  fculptor  and  dire&or  of  the  works  re- 
lating to  veffels  and  .galleys.  He  died  at  Marfeilles  in  1693, 
and  has  left  a number  of  admirable  datue3  behind  him  both  in 
France  and  Italy. 

PUGIL,  in  phyfic,  8c c.  fuch  a quantity  of  flowers,  feeds, 
or  the  like,  ae  may  be  taken  up  between  the  thumb  and  two 
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fore  fingers.  It  is  reckoned  the  eighth  part  of  the  manipulus 
or  handful. 

PULEGIUM,  or  Penny-/?^/.  See  Mentha. 

PULEX,  the  Flea,  in  zoology,  a genus  of  infects  belonging 
to  the  order  of  aptera.  It  has  two  eyes,  and  fix  feet  fitted-  for 
leaping}  the  feelers  are  like  threads;  the  roftrum  is  indebted, 
fetaceous,  and  armed  with  a fting  ; and  the  belly  is  com- 
p refled. 

The  generation  of  this  familiar  vermin  affords  fomething 
very  curious,  firft  difeovered  by  Sig.  Diacierrto  Ceftore.  Fleas 
bring,  forth  eggs,  or  nits,  which  they  depofit  on  animals  that 
atford  them  a proper  food  : thefe  eggs  being  very  round  and 
fmooth,  ufually  flip  ftraight  down;  unlefs  detained  by  the  piles, 
or  other  inequalities,  of  the  clothes,  hairs,  &c.  Of  thefe  eggs 
are  hatched  white  worms,  of  a fhining  pearl  colour,  which  feed 
on  the  feurfy  fubllance  of  the  cuticle,  the  downy  matter  gathered 
in  the  piles  of  clothes,  or  other  the  like  fubftances  In  a fort- 
night they  come  to  a tolerable  fize,  and  are  very  lively  and 
aftive  ; and,  if  at  any  time  difturbed,  they  fuddenly  roll  them- 
felves  into  a kind  of  ball.  Soon  after  this,  they  come  to  creep, 
after  the  manner  of  filk-worms,  with  a very  fwift  motion. 
When  arrived  at  their  fize,  they  hide  themfelves  as  much  as 
pollible,  and  fpin  a filken  thread  out  of  their  mouth,  where- 
with they  form  themfelves  a fmall  round  bag,  or  cafe,  white 
within  as  paper,  but  without  always  dirty,  and  fouled  with  duft. 
Here,  after  a fortnight’s  reft,  the  animalcule  burfts  out,  trans- 
formed into  a perfect  flea;  leaving  its  exuviae  in  the  bag. 
While  it  remains  in  the  hag,  it  is  milk-white,  till  the  fecond 
day  before  its  eruption  ; when  it  becomes  coloured,  grows  hard, 
and  gets  ftrength  ; fo  that  upon  its  firft  delivery  it  fpriugs  nimbly 
away. 

The  flea,  when  examined  by  the  microfcoper  affords  a very 
pleafing  objetft.  It  is  covered  all  over  with  black,  hard,  and 
fhelly  feales  or  plates,  which  are  curioufly  jointed,  and  folded  over 
one  another  in  fuch  a manner  as  to  comply  with  all  the  nimble 
motions  of  the  creature.  Thefe  feales  are  all  curioufly  polifhed, 
and  are  befet  about  the  edges  with  fhort  fpikes  in  a very  beau- 
tiful and  regular  order.  Its  neck  is  finely  arched,  and  much 
refem)fies  the  tail  of  a lobfter  : the  head  alfo  is  very  extraordi- 
nary ; for  from  the  fnout-part  of  it  there  proceed  the  two  fore- 
legs, and  between  thefe  is  placed  the  piercer  or  fucker  with  which 
it  penetrates  the  fkin  to  get  its  food.  Its  eyes  are  very  large  arffd 
beautiful,  and  it  has  two  fhort  horns  or  feelers.  It  has  four 
other  legs  joined  all  at  the  breaft.  Thefe,  when  it  leaps,  Fold 
fhort  one  within  another ; and  then,  exerting  their  fpring  all 
at  the  fame  inftant,  they  carry  the  creature  to  a furprifing 
diftance.  The  legs  have  feveral  joints,  and  are  very  hairy,  and 
terminate  in  two  lpng  and  hooked  fharp  claws.  The  piercer  or 
lucker  of  the  flea -is  lodged  between  its  fore-legs,  and  includes  a 
couple  of  darts  or  lancets  ; which,  after  the  piercer  has  made  an 
entrance,  are  thruft  further  into  .the  flefh,  to  make  the  blood 
flow  from  the  adjacent  parts,  and  occafion  that  round  red  fpot, 
with  a hole  in  the  centre  of  it,  vulgarly  called  a flea-bite. 
This  piercer,  its  fheatli  opening  fidewife  and  the  two  lancets 
within  it,  are  very  difficult  to  be  feen  ; unlefs  the  two  fore- legs, 
between  which  they  are  hid,  be  cut  off  dole  to  the  head:  for  the 
flea  rarely  puts  out  its  piercer,  except  nt  the  time  of  feeding,  but 
keeps  it  folded  inwards ; and  the  bell  way  of  feeing  it  is  by 
cutting  off  firft  the  head,  and  then  the  fore-legs,  and  then  it  is 
ufually  feen  thruft  out  in  convulfions. 

By  keeping  fleas  in  a glafs  tube  corked  up  at  both  ends,  but 
fo  as  to  admit  frelli  air,  their  feveral  adlions  may  be  obferved, 
arid  particularly  their  way  of  coupling,  which  is  performed  tail 
to  tail  ; the  female,  which  is  much  the  larger,  ftanding  on  th.e 
male.  They  may  alfo  be  thus  feen  to  lay  their  eggs*  not  all  at 
once,  but  ten  of  twelve  in  a day,  for  feveral  days  fucceffively ; 
which  eggs  will  be  afterwards  found  to  hatch  fucceflively  in  the 
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fame  order.  The  flea  may  eafily  be  difiefted  in  a drop  of  water  ; 
and  by  this  means  the  ftomach  and  bowels,  with  their  periftaltic 
motion,  may  be  difcovered  very  plainly,  as  alfo  their  tefte's  and 
penis,  with  the  veins  and  arteries,  though  minute  beyond  all 
conception.  Mr.  Lieuwcnhoek  affirms  alfo,  that  he  has  feen 
innumerable  animalcules,  fliaped  like  ferpents,  in  the  femen 
inafculinum  of  a flea.  This  blood-thirfty  infeft,  which  fattens 
at  the  expenfe  of  the  human  fpecies,  prefers  the  more  delicate 
fkin  of  women  ; but  preys  neither  upon  epileptic  perfons,  nor 
upon  the  dead  or  dying.  It  loves  to  neftle  in  the  fur  of  dogs, 
cats,  and  rats.  The  nefts  of  river-fwallows  are  fometimes  plen- 
tifully ftored  with  them. 

Fleas  are  apterous  ; walk  but  little,  but  leap  to  a height 
equal  to  200  times  that  of  their  own  body.  This  amazing  motion 
is  performed  by  means  of  the  elafticity  of  their  feet,  the  articula- 
tions of  which  are  fo  many  fprings.  Thus  it  eludes,  with  fur- 
priting  agility,  the  purfuit  of  the  perfon  on  whom  it  riots. — 
Among  the  memorabilia  of  fleas,  one,  they  fav,  has  been  feen 
to  draw  a fmall  filver  piece  of  ordnance  to  which  it  was  fattened, 
the  firing  of  the  gun  nowife  daunting  its  intrepidity.  The 
owner  carried  it  about  in  a little  box  linfed  with  velvet,  every 
now  and  then  placing  it  on  her  arm  to  let  it  feed  ; but  winter 
put  an  end  to  the  being  of  this  martial  flea.  Another  flea  that 
became  a flave  to  an  Englifhman,  had,  for  its  daily  and  eafy 
talk,  to  drag  its  golden  chain  and  padlock,  of  the  weight  of  one 
grain.  A third  flea  ferved  as  a thrill-horfe  to  an  Englilh  artift, 
who  had  made  an  ivory  coach  and  fix,  that  carried  a coachman 
with  his  dog  between  his  legs,  a poflilion,  two  footmen,  and 
four  infide  riders.  At  Surat  fleas,  bugs,  i.nA  other  voracious 
vermin,  are  in  fo  great  veneration,  that  they  have  an  hofpital 
endowed,  where  every  night  a poor  fellow,  for  hire,  fuffers 
himfelf  to  be  preyed  upon.  He  is  fattened  naked  on  a bed, 
when  the  feaft  begins  at  his  expenfe.  In  Turkey  there  is  a 
fimilar  foundation  for  decayed  dogs ; an  inftitution  lefs  ridicu- 
lous than  the  other.  Mercurial  ointment,  brimftone,  a fumiga- 
tion with  the  leaves  of  penny-royal,  or  frefti -gathered  leaves  of 
that  plant  feWed  up  in  a bag,  and  laid  in  the  bed,  are  remedies 
pointed  out  as  deftruftive  of  fleas. 

Pule x-Arboreus,  in  natural  hiflory,  the  name  given  by  Mr. 
Reaumur  to  a a very  large  genus  of  fmall  animals.  They  are 
a kind  of  half-winged  creatures  : they  have  granulated  antennae; 
and  fome  of  them,  in  their  mofl  perfect  ftate,  have  complete 
wings.  Thefe  are  diflinguilhed  from  the  others  by  the  name  of 
mufca-pulex  or  the  winged  -pul ex. 

The  feveral  fpecies  of  thefe  creatures  are  of  different  colours  : 
fome  are  brown,  others  yellow;  but  the  moll  frequent  are 
green.  They  all  feed  upon  the  leaves  of  trees,  which  become 
withered  and  curled  up  on  their  eroding  them  ; and  they  are  fo 
common,  that  wherever  a leaf  of  a tree  is  found  curled  up,  or 
of  a different  form  from  the  others,  it  is  highly  probable  thefe' 
animals  are  on  it,  or  that  it  is  their  work.  Among  trees  the 
willow  and  the  rofe  are  the  mofl  infeftcd  by  them  ; and  among 
plants,  the  bean  and  the  poppy.  They  live  a focial  life, 
multitudes  of  males  and  females  being  found  together.  The 
females  are  eafily  diflinguilhed  from  the  males,  by  their  being 
thicker  in  the  body,  and  having  larger  bellies. 

It  is  very  wonderful,  that  of  all  the  known  animals  of  the 
winged  kind,  thefe  are  the  only  ones  which  are  viviparous. 
Tkis  is  eafily  feen  beyond  a poffibility  of  doubt ; for,  on  examin- 
ing a cinder  of  them  together,  it  is  a common  thing  to  fee,  by 
the  help  of  a fmall  magnifier,  a female  in  the  aft  of  parturition  ; 
and  the  author  of  this  acccount  frequently  faw  the  young  pulex 
protruded  out,  from  a paflage  near  the  anus  of  the  female,  per- 
feftly  formed.  He  had  fufpefted  this  from  the  total  want  of 
eggs  among  fo  numerous  a tribe  of  animals,  and  from  their 
remarkably  fpeedy  propagation,  and  was  thus  sonyinccd  of  it  by 
©cellar  demonftration. 


They  are  armed  witfi  a tender  and  flexile  probofeis ; with 
which  they  feize  hold  of  the  young  fhoots  of  tne  tree  they  live 
upon,  twilling  the  probofeis  round  it.  Thefe  creatures  are 
always  feen  naked  and  expofed,  Handing  on  the  outfide  of  the 
flalks  and  leaves,  and  fucking  in  their  juices  for  nouriftiment 
with  their  probofeis.  But  there  is  another  fpecies  of  them, 
which  are  alike  viviparous,  and  agree  with  them  in  all  refpefts 
except  in  their  manner  of  living.  Thefe  get  into  the  inner 
fubftance  of  the  leaves,  like  the  worms  called  afearides ; and 
feed  on  the  parenchyma,  being  defended  from  all  injuries  by 
living  between  the  integuments.  In  this  cafe,  the  leaves  they 
bury  themfelves  in  become  fcabrous  and  deformed,  and  produce 
a fort  of  galls  : fo  that  Malpighi  erred  in  fuppofing  all  the  galls 
of  trees  to  be  produced  by  the  animals  hatched  of  the  eggs  of 
ichneumon  flies;  fince  thefe  animals,  which  are  viviparous,  and 
are  of  a very  different  kind  from  the  worms  of  the  ichneumon 
flies,  equally  produce  them.  A female  of  the  fpecies  here 
treated  of  has  been  feen  to  bring  forth  feven  young  o^ies  in  a day  : 
and  thus,  from  refiding  alone  in  the  tubercles  which  fbe  had 
formed  on  a leaf,  the  in  a little  time  becomes  the  mother  of  a 
numerous  family;  each  of  which  raifes  its  own  tumour  Ot  galls 
on  the  leaf,  which  at  firft  are  fmall  and  round,  and  of  a beauti- 
ful red  like  kermes.  ' 

Such  of  thefe  as  are  of  the  male  fpecies  have  a certain  time  of 
reft,  in  which  they  lie  buried  in  a filky  matter,  and  afterwards 
become  winged,  flying  nimbly  about  ; whereas  the  females  never 
are  able  to  fly,  but  remain  always  half-winged.  It  is  to  be  ob- 
ferved,  however,  that  there  is  a different  fpecies  of  Winged  infefts 
frequently  found  flying  about  the  female  pulices,  as  well  as  their 
own  males  ; fo  that  all  the  fmall-winged  infefts  about  them  are 
not  to  be  thought  of  their  own  fpecies.  Thefe  do  not  greatly 
differ  in  figure  ; but  the  one  are  harmlefs,  and  the  others  have 
flings,  and  hurt  any  part  of  the  body  on  which  they  fix. 

Pulex  Aquations  audiorum  (monoculus pulex  of  Linnaeus),  in 
entom-ology,  is  a fpecies  of  the  genus  Monoculus,  which  fee. 
It  is  a mofl  curious  infeft  of  the  fize  of  a flea,  and  has  been 
noticed  by  many  writers  who  have  examined  its  parts  with  ac- 
curacy, and  is  that  which,  uniting  together  in  vaft  numbers, 
occafions  the  beautiful  red  patches  which  may  be  obferved  in  a 
dry  fummer  feafon  on  ftagnant  waters,  giving  rife  to  reports  of 
water  being  turned  to  blood,  and  in  the  minds  of  the  lefs  inform^, 
thought  to  portend  dire  events.  The  other  fpecies  of  the  fame 
genus  colleft  on  waters  in  a fimilar  way, and  occafion  a fimilar  ap- 
pearance, as  has  been  mentioned  under  the  generic  name,  to  which 
we  refer  our  readers.  See  alfo  Swammerdam's  Book  of  Nature, 
p.  39. ; Baker’s  Employment  for  the  Mi  cr of  cope,  p.  302. ; Schaef- 
fer's Icon.  Inf.  ; Sultz.  Inf  p.  30  ; De  Seer’s  Inf.  vol.  7.  &c. 
where  there  are  alfo  excellent  figures  of  it.  We  have  given  a 
figure  of  it  magnified  and  drawn  from  life  in  plate  21  : The  out- 
ward form  of  the  body,  Swammerdam  fays,  is  a kind  of  fquare  ; 
under  the  eye  there  is  a fliarp  beak  ; on  the  bread:  are  a kind  of 
arms  divided  into  branches  like  the  boughs  of  trees,  and  in  the 
abdomen  there  is  a tranfparent  lubftance  with  the  legs  and  tail, 
and  in  the  hinder  part  ot  the  body,  its  legs  appear  placed  as  it 
were  on  the  middle  of  the  back  : The  eyes  are  almoft  clofe 
together,  and  are  reticulated  ; the  beak  is  tranfparent. 

It  appears  that  infefts  of  this  tribe  are  enabled  to  bear  the 
extremes  of  heat  and  cold  : for  Ray,  in  his  Hiftoria  InfeHorum , 
p.  41.  obferves,  that  the  pulex  fluviatilis  was  met  with  by  Mr. 
Willoughby  in  a hot-bath  near  Vicenza  in  Italy,  the  tempera- 
ture of  which  was  fuch  as  to  prevent  any  other  living  therein; 
and,  on  the  contrary,  O.  Fabricius,  in  his  Fauna  Grctnlalul'ur , 
p.  264.  mentions  the  circumftance  of  the  monoculus  pu  ex  being 
frequently  found  under  the  ice  in  the  ftagnant  waters  of  Green- 
land. 

The  cbego,  or  pulex  minimus , cutcm  penetrans , Arntrieanus  of 
Catelby,  is  a very  fmall  animal  found  in  warm  climates,  ilt 
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is  a very  tropblefome  infe<T,  efpecially  to  negroes  and  fuch  as  are 
flovenly  or  go  barefooted.  They  penetrate  the  {kin,  under  which 
they  lay  a bunch  of  eggs,  which  l'well  to  the  bignefs  of  a fmall 
pea  or  tare.  They  are  exceedingly  painluj  ; and  unlefs  great 
care  is  ufed  in  taking  them  out,  they  are  dangerous,  it  is 
about  one-fourth  the  iize  of  a common  flea;  the  figure  is  con- 
fiderably  magnified,  (fee  pi.  21).  From  the  mouth  ilfues  a hol- 
low tube  like  that  of  a common  flea,  between  a pair  of  antennae. 
It  has  fix  jointed  legs,  and  fomething  like  a tail.  Under  it  is 
one  of  its  eggs,  which  is  fcarcely  vifible  to  the  naked  eye. 
Thete  an  imals  are  a great  nuifance  to  mod  parts  of  America 
between  the  tropics.  See  Sir  Hans  Sloane’s  liijiory  of  Jamaica, 
Introd.  p.  cxxiv.  and  vol.  ii.  p.  191,  192. 

Pule x- Eaters,  a name  given  by  naturalifts  to  a fort  of  worms 
frequently  found  on  the  leaves  of  trees,  where  they  devour  the 
animals  called  pulices  arborei.  Of  thefe  there  are  feveral  fpecies, 
which  owe  their  origin  to  the  eggs  of  different  creatures ; for 
there  are  none  of  them  in  their  ultimate  ftate  in  this  their  time  of 
feeding.  According  to  the  different  animals  whofe  eggs  they  are 
batched  from,  thefe  are  of  different  form  and  ftrudlure.  Some  are 
hexapodes,  or  endued  with  fix  feet;  thefe  belong  to  the  beetle- 
tribe,  and  finally  change  into  beetles  like  the  parent  animal  from 
whofe  eggs  they  fprung.  Others  have  no  legs,  and  are  produced 
from  the  eggs  of  flies  of  Various  kinds.  And,  finally'-,  others  are 
genuine  caterpillars,  though  Imall ; but  thefe  are  the  moft  rare 
of  all. 

The  two  general  kinds  are  the  hevapodes,  or  beetle-worms; 
and  the  ap*des,  or  fly-worms.  The  fly  which  gives  origin  to  the 
laft  of  thefe  is  a four-winged  one  ; and  takes  care  always  to 
depofit  her  eggs  in  a place  where  there  are  plenty  of  the  pulices, 
ufually  on  the  ffalk  or  young  branches  of  a tree  in  the  midft  of 
large  families  of  them.  The  worm,  as  foon  as  hatched,  finds 
itfelf  in  the  midft  of  food,  preying  at  pleafure  on  thefe  animals, 
which  are  wholly  defenceless.  The  ffalks  of  the  elder  and  wood- 
bine are  frequently  found  covered  over  with  thefe  pulices;  and 
among  them  there  may  ufually  be  found  one  or  more  of  thefe  de- 
ftroyers  feeding  at  will,  fucking  in  the  juices  from  their  bodies, 
and  then  throwing  away  the  dry  {kins.  Befides  the  worms  of 
•this  four- winged  fly,  there  is  one  of  a two-winged  wafp-fly,  very 
deftru&ive  of  thefe  animals. 

PULLEY,  in  mechanics,  one  of  the  five  mechanical  powers. 
See  Mechanics. 

PULMO,  the  Lungs,  in  Anatomy.  See  Anatomy. 

PULMONARI  A,  Lungwort  : Agenus  of  the  monogynia 
order,  belong  to  the  pentandria  clafs  of  plants  ; and  in-  the 
natural  method  ranking  under  the  41ft  order,  Afperifolice . The 
corolla  is  funnel-fliaped,  with  its  throat  pervious ; the  calyx  is 
prifmatic  and  pentagonal.  There  are  feveral  fpecies ; of  which 
the  moft  remarkable  is  the  officinalis,  common  fpotted  lung- 
wort, or  Jerufalem  cowflip.  This  is  a native  of  woods  and 
fhady'  places  in  Italy  and  Germany,  but  has  been  cultivated  in 
Britain  for  medical  ufe.  The  leaves  are  of  a green  colour,  fpot- 
ted with  white  ; and  of  a mucilaginous  tafte,  without  any  fmell. 
They  are  recommended  in  phthifis,  ulcers  of  the  lungs,  &c. 
but  their  virtues  in  thefe  difeafes  are  not  warranted  by  experience. 

PULO  pin  an  g.  See  Prince  ofWaleds  Jjland. 

PULP,  in  pharmacy,  the  flefliy  and  fucculent  parts  of  fruits 
extracted  by  infufion  or  boiling,  and  paffed  through  a fieve. 

PULPIT,  an  elevated  place  in  a church,  whence  fermons  are 
delivered.  The  French  give  the  fame  name  to  a readiijg-dcfk. 

PULPTIUM,  in  the  Grecian  and  Roman  theatres,  was  a 
place  where  the  players  performed  their  parts.  It  was  lower 
than  the  feena,  and  higher  than  the  orrheftra.  It  nearly  anfwered 
to  what  v/e  call  the  ftage,  as  diftinguifhed  from  the  pit  and  gal- 
leries.-— Pulpitum  was  alfo  a moveable  defk  or  pulpit,  from  which 
difputants  pronounced  their  differtations,  and  authors  recited 
their  works. 


PULSE,  in  the  animal  economy,  denotes  the  beating  or 
throbbing  of  the  heart  and  arteries.  No  do&rine  has  been  in- 
volved in  more  difficulties  than  that  of  pulfes  j fince,  in  giving 
a phyfiological  account  of  them,  phyftcians  have  efpoufed  quite 
oppofite  fentiments  ; whilft  fome  doubt  whether  the  pul  I e is 
owing  to  the  fyftole  or  diaftole  ; as  alfo,  whether  the  motion  of 
the  heart  and  arteries  is  one  and  the  fame,  for  a moment  of  time. 

With  regard  to  motion,  the  pulfes  are  reckoned  only  four  ; 
great  and  little,  quick  and  flow.  When  quicknefs  and  greatnefa 
are  joined  together,  it  becomes  violent;  and  when'it  is  little 
and  flow  it  is  called  a weak  pulfe.  They  are  alfo  faid  to  bz  fre- 
quent and  rare,  equal' and  unequal ; but  thefe  are  not  the  effential 
affe&ions  of  motion.  Frequency  and  quicknefs  are  often  con- 
founded with  each  other.  A pulfe  is  faid  to  be  bard  or  foft, 
with  regard  to  the  artery,  according  as  it  is  tenfe,  renitent,  and 
hard,  or  flaccid,  foft,  and  lax  : for  the  dil’pofition  of  the  arteries 
contribute  greatly  to  the  change  of  the  pulfe  ; wherefore  it 
fometimes  happens,  that  the  pulfe  in  both  arms  is  not  alike, 
which  is  very  common  in  a hemiplexy.  Add  to  thefe  a con- 
vulfive  pulfe,  which  does  not  proceed  from  the  blood,  but  from 
the  ftate  of  the  artery  ; and  is  known  by  a tremulous  fubfultorv 
motion,  and  the  artery  feems  tobe  drawn  upwards  : this,  in  acute 
fevers,  is  the  fign  of  death  ; and  is  faid  to  be  the  pulfe  in  dying 
perfons,  which  is  likewife  generally  unequal  and  intermitting.  A 
great  pulfe  fhows  a more  copious  afflux  of  the  blood  to  the  heart, 
and  from  thence  into  the  arteries  : a little  pulfe  the  contrary. 

The  pulfes  of  perfons  differ  according  to  the  largenefs  of  the 
heart  and  veffels,  the  quantity  and  temperies  of  the  blood,  the 
elaftic  force  of  the  canals  ; as  alfo  with  regard  to  the  fex, 
age,  feafon,  air,  motion,  food,  fleep,  watchings,  and  paffions  of 
the  mind.  The  pulfe  is  larger  and  more  quick  in  men  than  in 
women  ; in  the  bilious  and  languineo  bilious,  than  in  the  phleg- 
matic and  melancholic.  Thofe  who  are  lean,  with  tenfe  fibres 
and  large  veffels,  have  a greater  and  a ftronger  pulfe,  than  thofe 
that  are  obefe,  with  lax  fibres  and  fmall  veffels;  whence  they 
are  more  healthy,  robuft,  and  apt  for  labour.  In  children,  the 
pulfe  is  quick  and  foft ; in  adults  greater  and  more  violent.  In 
the  old,  it  is  commonly  great,  hard,  and  flow.  Labour,  motion, 
and  exercife  of  the  body,  increafe  the  circulation  of  the  blood,  the 
excretions,  and  particularly  refpiration  ; reft  renders  the  circula- 
tion flow  and  weak  ; intenfe  fpeaking  increafes  the  circulation, 
and  confequently  renders  the  pulfe  large  and  quick.  In  watching, 
the  pulle  is  more  evident;  in  fleep,  more  flow  and  languid. 
After  drinking  hot  things,  fuch  as  coffee  and  tea,  or  hot  bath- 
waters, as  well  as  after  meals,  the  pulfe  vibrates  more  quickly. 
But  nothing  produces  a greater  change  in  the  pulfe  than  affec- 
tions of  the  mind  : in  terror,  it  is  unequal,  fmall  and  contrafted; 
in  joy,  frequent  and  great ; in  anger,  quick  and  hard  ; in  fadnefs, 
flow,  fmall,  deep,  and  weak  ; and  in  intenfe  ftudy,  languid  and 
weak.  With  regard  to  the  air,  when,  after  the  predominancy 
of  a weft  or  fouth  wind,  it  becomes  north  or  eaft;  the  pulfe  is 
ftronger  and  larger  ; as  alfo  when  the  quickfllver  rifes  in  the 
barometer.  But  wheu  the  atmofphere  is  denfe,  humid,  rainy, 
with  a long  fouth  wind  ; as  alfo  where  the  life  is  fedentary,  the 
fleep  long,  and  the  feafon  autumnal,  the  pulfe  is  languid  and 
fmall,  and  the  perfpiration  dccreafed.  In  May  it  is  great, 
and  fometimes  violent ; in  the  middle  of  fummer,  quick  but 
weak  ; in  the  autumn,  flow,  foft,  and  weak  ; in  the  winter,  hard 
and  great.  A draftic  purge  and  an  emetic  render  the  pulfe 
hard,  quick,  and  weak,  with  lofs  j)f  (Length  ; chalybeates, 
and  the  bark,  render  it  great  and  robuft,  and  the  complexion 
livtly  ; volatiles  amplify  and  increafe  the  pulfe ; acids  and 
nitrous  remedies  refrigerate  the  body,  and  appeafe  the  pulfe  ; 
opiates  and  the  like  render  it  fmall  and  weak,  and  deGreafe  the 
elafticity  of  the  folids  ; and  poifons  render  it  fmall,  contracted, 
and  hard.  When  the  quantity  cf  the  blocd  is  too  great,  bleed- 
ing raifes  the  pulfe. 
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Pulse,  13  aTo  ufed  for  the  flroke  with  which  any  medium 
is  affetUd  by  the  motion  of  light,  found,  See.  through  it.  Sir 
Ifaae  Newton  demonftrates,  that  the  velocities  of  the  pulfes  in 
an  elailic  fluid  medium  (whofe  elallicity  is  proportionable  to  its 
denfity)  are  in  a tatio  compounded  of  half  the  ratio  of  the 
elailic  force  dire&ly,  and  haft  the  ratio  of  the  denfity  inverfely  ; 
fo  that  in  a medium  whole  elallicity  is  equal  to  its  denfity,  all 
pulfes  will  be  equally  fwift. 

Pulse,  in  botany,  a term  applied  to  all  thofe  grains  or  feeds 
which  are  gathered  with  the  ha.  d ; in  contradiiliuftion  to 
corn,  &rc.  which  are  reaped,  or  mowed  : or,  It  is  the  feed  of 
the  leguminous  kind  of  plants,  as  beans,  vetches,  See.  but  is  by 
fome  ufed  for  artichokes,  afparagus,  &c. 

PUI.TENEY  (William),  the  famous  oppofer  of  Sir  Ro- 
bert W dpole  in  parliament,  and  afterward  earl  of  Bath,  was 
delcended  tom  one  of  the  moil  ancient  families  in  the  kingdom, 
and  was  born  in  168  . Being  well  qualified  in  fortune,  he 
early  procured  a feat  in  the  houfe  of  commons,  and  ditlinguifti- 
ed  himfclf  as  a warm  partifan  againll  queen  Anne’s  minillry  ; 
whofe  errors  he  had  fagacity  to  deteft,  and  fpirited  eloquence 
to  expofe.  When  king  George  I.  came  to  the  throne,  Mr.  Pul- 
teney  was  made  fecretary  at  war,  and  foon  after  cofferer  to  the 
king’s  houiehold  ; but  the  good  underftanding  between  this  gen- 
tleman and  Sir  Robert  Walpole,  who  then  acted  as  prime  mi- 
nifler.  was  interrupted  in  1125,  on  a l'ufpicion  that  Walpole 
was  defirous  of  extending  the  limits  of  prerogative,  and  of 
promoting  the  interefis  of  Hanover,  to  the  prejudice  of  thofe 
of  Britain.  His  oppofition  to  Sir  Robert  was  indeed  carried  to 
fuch  indiferiminate  lengths,  that  fome  have  been  of  opinion  be 
ofien  ailed  againll  meafures  beneficial  to  the  public,  merely 
from  perfonal  motives.  It  would  be  impracticable  here  to  trace 
his  parliamentary  conduit  : fo  it  mult  fuffice  to  obferve  in  ge- 
neral, that  he  became  lo  obnoxious  to  the  crown,  that  in  1731 
the  king  called  for  the  council  book,  and  with  his  own  hand 
llruck  out  his  name  from  the  lilt  of  privy  counfellors,  a pro- 
ceeding that  only  ferved  to  inflame  his  relentment  and  increale 
his  popularity.  Thus  he  Hill  continued  to  attack  the  minifier 
with  a leverity  of  eloquence  and  farcalm  that  worlted  every  an- 
tagonifi  ; fo  that  Sir  Robert  was  heard  to  declare,  he  dreaded 
that  man’s  tongue  more  than  another  man’s  fword.  At  length, 
when  Walpole  found  the  place  of  prime  minilier  no  longer  te- 
nable, and  refigned  in  1741,  among  other  promotions  V r.  Pul- 
teney  refumed  his  place  in  the  privy- council,  and  was  created 
earl  of  Bath  ; a title  purchafed  at  the  expenfe  of  that  popu- 
larity which  afterward  he  naturally  enough  affeCted  to  con- 
temn. In  17..0,  toward  the  clofe  of  the  war,  he  publilhed 
A Letter  to  two  Great  Men , recommending  proper  articles  to 
be  infilled  on  in  a treaty  of  peace  ; which,  though  the  writer  was 
then  unknown,  was  greatly  applauded,  and  went  through  fe- 
veral  impreflions.  He  died  in  1 764;  and  as  his  only  Ion  died 
before  him,  the  title  became  exiindl. 

PULVERIZATION,  the  art  of  pulverizing,  or  reducing 
a dry  body  into  a fine  powder  ; which  is  performed  in  friable 
bodies  by  pounding  or  beating  them  in  a mortar,  &c.  ; but  to 
pulverize  malleable  ones,  other  methods  mull  be  taken.  To 
pulverize  lead,  or  tin,  the  method  ib  this;  Rub  a round  wooden 
box  all  over  the  infide  wi’h  chalk  ; pour  a little  of  the  melted 


metal  nimbly  into  the  box  ; when  (hutting  the  lid,  and  (baking 
the  box  bri fitly,  the  metal  will  be  reduced  to  powder. 

I U iVl  E \ , t he  Pum  1 c ii  - sto n 1 , a 1 ubltarice  1 1 cquen tly  thrown 
out  ot  volcanoes,  though  there  are  many  which  are  never  known 
to  throw  it  out.  It  is  very  full  of  pores  and  Millers  ; in  con- 
fequence  of  which  it  is  fpecifically  very  light,  and  refernbles  the 
froihy  flag  produced  in  our  iron  furnaces.  It  is  of  two  co- 
lours, black  and  white ; the  former  being  that  which  it  has 
when  thrown  out  of  the  volcano  ; the  latter,  as  Cronftedt  con- 
jectures, being  perhaps  faded  and  bleached.  M.  Magellan 
confiders  it  rather  as  a volcanic  ejetion  than  a volcanic  pro-" 
dilution  ; and  defcribes  it  as  of  a white,  reddifh-brown,  gray, 
or  black  colour.  It  is  of  a rough  and  porous  confidence,  being 
made  up  of  llender  fibres  parallel  to  each  other,  and  very  light, 
fo  that  it  fwims  on  water.  It  llrikes  fire  with  Heel,  though 
with  difficulty,  and  feems  originally  to  have  been  an  afbefios 
decompc.led  by  the  action  of  fire;  but,  on  obferving  the  ap- 
pearance of  that  glally  flag  produced  in  the  iron-furnaces, 
which  entirely  refernbles  the  pumice-ltone,  and  is  produced 
from  the  calcareous  fluxes  ufed  to  promote  the  fnfion  of  the 
ore,  our  author  is  of  opinion  that  the  formation  of  pumice 
-may  be  rather  attributed  to  that  kind  of  froth  which  mult  be 
formed  at  the  top  of  the  melted  matters  in  the  volcanic  crater. 
A hundred  parts,  according  to  Bergman,  contain  from  6 to 
15  of  magnefia,  with  a fmall  proportion  of  calcareous  earth, 
and  the  greatell  part  filex.  Another  kind  of  pumice,  which 
feems  to  be  a ferruginous  granite  altered  by  fire,  has  been  dif- 
covered  by  Dolomieu  at  Stromboli.  Pumice-ltone  is  ufed  in 
fome  mechanical  arts  ; as  for  rubbing  and  fmoothing  the  furface 
of  metals,  wood,  palleboard,  and  Hone ; for  which  it  is  well 
fitted  by  reafon  of  its  harfli  and  brittle  texture  ; thus  fcouring 
and  carrying  off  the  little  inequalities  from  the  l'urfaces  juft 
1 mentioned. 

PUMICE-stone.  See  the  preceding  article. 

PUMP,  a hydraulic  machine  for  railing  water  by  means  of 
the  preflure  of  the  atmofphere.  Tt  would  be  an  entertaining 
and  not  an  uninllrudlive  piece  of  information  to  learn  the  pfo- 
greffive  Heps  by  which  the  ingenuity  of  man  has  invented  the 
various  methods  of  railing  water.  A pump  mull  te  confidered 
as  the  lall  Hep  of  this  progrefs.  Common  as  it  is,  and  over- 
looked even  by  the  curious,  it  is  a very  abflrufe  and  refined  in- 
vention. Nothing  like  it  has  been  found  in  any  of  the  rude 
nations  whom  the  refilefs  (pint  of  the  Europeans  has  difeover- 
ed,  either  in  the  new  continent  of  America  or  the  illands  of 
the  Pacific  Ocean.  Nay,  it  was  unknown  in  the  cultivated 
empire  of  China  at  the  time  of  our  arrival  there  by  fea  ; and 
it  is  Hill  a rarity  everywhere  in  Alia,  in  places  unfrequented 
by  the  Europeans.  It  does  not  appear  to  have  been  known  by 
the  Greeks  and  Romans  in  early  times  ; and  perhaps  it  came 
from  Alexandria,  where  phylical  and  mathematical  fcience  was 
much  cultivated  by  the  Greek  fchool  under  the  protellion  of 
the  Ptolemies.  The  performances  of  Ctefibius  and  Hero  are 
fpoken  of  by  Pliny  and  Vitruvius  as  curious  novelties  *.  It  is 
perhaps  not  difficult  to  trace  the  Heps  by  which  thofe  mecha- 
nicians were  led  to  the  invention.  The  Egyptian  wheel  was 
a common  machine  all  over  Afia,  and  is  Hill  in  ufe  in  the  re- 
motelt  cornei s,  and  was  brought  by  the  Saracens  into  Spain, 


* In  the  early  Greek  writings,  it  does  not  appear  that  the  words  ccvrXo;,  avrXeiv,  arrXta,  &c.  were  uled  to  exprefs  any  thing 
like  what  we  call  a pump.  In  all  thele  pafl'ages  the  word?  either  exprcls  generally  the  drawing  of  water,  or,  more  particularly, 
(he  drawing  it  with  a bucket  or  lomething  fimilar.  AvrXoj,  which  is  the  primitive,  is  a drain,  fink,  or  receptacle  lor  collecting, 
fcattered  water,  either  tor  ufe,  or  to  get  rid  of  it  ; hence  it  came  to  fignify  the  fink  or  well  of  a (hip;  and  avrXeiv  was  lynony- 
mous  with  our  verb  “ to  bale  the  boat.”  \Odyjf.  O.  476.  M.  411.  Euryp ■ Hecuba,  1025).  AvrXiov  is  the  neffcl  or  bucket 
with  which  water  is  drawn.  AvrXia  is  the  fervice  (generally  a puniHiment)  of  drawing  water.  AvrXsiv,  “ to  draw  water  with* 
a bucket”  : hence  the  force  of  Arifiotle’s  expretfion  ( Oecon . 1.)  feu  yxo  ijOpy  gvt'Xeiv  rou r’  eyi.  See  even  the  late  authority  of 
the  New  Teftament,  John  ii.  8.;  iv.  7.  u.  Here  a vT\tjjj.a  is  evidently  lomething  which  the  woman  brought  along  with  her  5 
probably  a bucket  and  rope. 
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where  it  is  ftftl  very  common  under  its  common  name  noria. 
The  Daniffi  miffionaries  found  in  a rr.mote  village  in  the  king- 
dom of  Siam  the  immediate  offspring  of  the  noria  {Lettr.s 
Edifiantes  et  Curieufes).  It  was  a wheel  turned  by  an  afs,  and 
carrying  round,  not  a firing  of  earthen  pots,  but  a firing  of 
wifps  of  hay,  which  it  drew  through  a wooden  trunk.  This 
rude  chain-pump  was  in  frequent  ufe  for  watering  the  rice 
fields.  It  is  highly  probable  that  it  is  of  great  antiquity,  al- 
though we  do  not  recollect  its  being  mentioned  by  any  of  the 
Greek  or  Roman  writers.  The  Arabs  and  Indians  were  no- 
thing lefs  than  innovators  ; and  we  may  fuppofe  with  great 
fafety,  that  what  arts  we  now  find  among  them  they  poffeffed 
in  very  remote  periods.  Now  the  flep  from  this  to  the  pump 
is  but  fhort,  though  it  is  nice  and  refined  ; and  the  forcing 
pump  of  Ctefibius  is  the  eafiefl  and  mofl  natural. 

Let  AB  (plate  29.  fig.  1.)  be  the  furface  of  the  water  in  the 
well,  and  D the  height  where  it  is  to  be  delivered.  Let  DC  be 
a long  wooden  trunk,  reaching  as  deep  under  water  as  poffible. 
Let  'the  rope  EF  be  fitted  with  its  knot  of  hay  F.  When  it  is 
drawn  up  through  the  trunk,  it  will  bring  up  along  with  it  all 
the  water  lying  between  C and  A,  which  will  begin  bo  run  out 
by  the  l'pout  D as  foon  as  the  knot  gets  to  G,  as  far  below  D 
as  C is  below  A.  All  this  is  very  obvious  ; and  it  required 
but  little  reflexion  to  be  allured,  that  if  F was  let  down  again, 
or  puffed  down,  by  a rod  inllead  of  a rope,  it  would  again 
perform  the  fame  office.  Here  is  a very  fimple  pump.  And 
if  it  was  ever  put  in  pra£tice,  it  behoved  to  flow  the  fupport- 
ing  power  of  the'  atmofphere,  becaufe  the  water  would  not 
only  be 'lifted  by  the  knot,  but  would  even  follow  it.  The  im- 
perfection of  this  pump  behoved  to  appear  at  fir  It  fight,  and 
to  fuggelt  its  remedy.  By  puffiing  down  the  knot  F,  which 
we  {hall  henceforward  call  the  pijlon,  all  the  force  expended  in 
lifting  up  the  water  between  A arid  G is  thrown  away,  becaufe 
it  is  again  let  down.  A valve  G,  at  the  bottom,  would  pre- 
vent this. | But  then  there  mult  be  a paffage  made  for  the 
water  by  a lateral  tube  KBD  (fig.  2.).  And  if  this  be  alfo 
furniffed  with  a valve  H,  to  prevent  its  lofing  the  water,  we 
bave  the  pump  of  Ctefibius,  as  fketched  in  fig.  2.  The  valve  is 
the  great  refinement  : but  perhaps  even  this  had  made  its  ap- 
pearance before  in  the  noria.  For,  in  the  more  perfect  kinds 
of  thefe  machines,  the  pots  have  a flop  or  valve  in  their  bottom, 
which  hangs  open  while  the  pot  defeends  with  its  mouth  down- 
wards, and  then  allows  it  to  fill  readily  in  the  ciflern,;  whereas 
without  the  valve,  it  would  occafipn  a double  load  to  the  wheel. 
If  we  fuppofe  that  the  valve  had  made  its  appearance  fo  early, 
it  is  not  improbable  that  the  common  pump  tketched  in  fig.  3. 
was  as  old  as  that  of  Ctefibius.  In  this  place  we  ffiall  firfl  give 
a ffiort  defcriptiori  of  the  chief  varieties  of  thefe  engines,  con- 
fidering  them  in  their  fimplefl  form,  and  we  ffiall  explain  in 
very  general  terms  their  mode  of  operation.  We  ffiall  then 
give  a concife  and  popular  theory  of  their  operation,  furniftiing 
principles  to  direCi  us  in  their  cpnflruClion  ; and  we  ffiall  con- 
clude with  the  defeription  of  a few  peculiarities  which  may 
contribute  to  their  improvement  or  perfedion. 

There  are  but  two  forts  of  pumps  which  effentially  differ ; 
and  all  the  varieties  that  we  fee  are  only  modifications  of  thefe. 
One  of  thefe  original  pumps  has  a folid  pifton  ; the  other  has 
a piflon  with  a perforation  and  a valve.  We  ufually  call  the 
firll  a forcing  pump,  ami  the  fecond  a lifting  or  sucking 
pump.  See  the  article  Hydrostatics. 

Fig.  2.  is  a iketch  of  the  forcing  pump  in  its  mod  fimple 
form  and  fituation.  It  confifls  of  a hollow  cylinder  AC  c a, 
called  the  working  barrel,  open  at  both  ends,  and  having 
a valve  G at  the  bottom,  opening  upwards.  This  cylinder  is 
filled  by  a folid  pifton  EF,  covered  externally  with  leather  or 
tow,  by  which  means  it  fits  the  box  of  the.  cylinder  exaftly, 
and  allows  no  water  to  clcape  by  its  fides.  There  is  a pipe 


KHD,  which  communicates  laterally  with  this  cylinder,  and 
has  a valve  at  fomc  convenient  place  H,  as  near  as  poffible 
to  its  jundion  with  the  cylinder.  This  valve  alfo  opens 
upwards.  This  pipe,  ufually  called  the  rising  pipe,  or 
main,  terminates  at  the  place  D,  where  the  water  mull  be 
delivered. 

Now  fuppofe  this  apparatus  fet  into  the  water,  fo  that  the 
upper  end  of  the  cylinder  may  be  under  or  even  with  the  fur- 
face  of  the  water  AB  ; the  water  will  open  the  valve  G,  and 
after  filling  the  barrel  and  lateral  pipe,  will  alfo  open  the  valve 
H,  and  at  lad  {land  at  an  , equal  height  within  and  without. 
Now  let  the  pifton  be  put  in  at  the  top  of  the  working  barrel, 
and  thruft  down  to  K.  It  will  pufli  the  water  before  it.  This 
will  {hut  the  valve  G,  and  the  water  will  make  its  way  through, 
the  valve  H,  and  fill  a part  B b of  the  rifing  pipe,  equal  to 
the  internal  capacity  of  the  working  barrel.  When  this  down- 
ward motion  of  the  pifton  eeafes,  the  valve  H will  fall  down 
by  its  own  weight  and  {hut  this  pafi'age.  Now  let  the  pifton 
be'drawn  up  again  : The  valve  FI  hinders  the  water  in  the 
rifing  pipe  from  returning  into  the  working  barrel.  But  now 
the  valve  G is  opened  by  the  preffure  of  the  exiernal  water, 
and  the  water  enters  and  fills  the  cylinder  as  the  pifton  rifes. 
When  the  pifton  has  got  to  the  top,  let  it  be  thruft  down  again  : 
the  valve  G will  again  be  flint,  and  the  water  will  be  forced 
through  the  paffage  at  H,  and  rife  along  the  main,  puffiing 
before  it  the  water  already  there,  and  will  now  have  its  furface 
at  L.  Repeating  this  operation,  the  water  muft  at  lafl  arrive 
at  D,  however  remote,  and  th?  next  ftroke  would  raife  it  to  e ; 
fo  that  during  the  next  rile  of  the  pifton  the  water  in  e D will 
be  running  off  by  the  fpout. 

The  eft'ed  will  be  the  fame  whatever  Is  the  pofition  of  the 
working  barrel,  provided  only  that  it  be  under  water.  It  may 
lie  horizontally  or  {loping,  or  it  may  be  with  its  mouth  and 
pifton  rod  undermoll.  It  is  ftill  the  fame  forcing  pump,  and 
operates  in  the  fame  manner  and  by  the  fame  means,  viz.  the 
preffure  of  the  furrounding  water. 

The  external  force  which  muft  be  applied  to  produce  this  ef- 
fect is  oppofed  by  the  preffure  exerted  by  the  water  on  the  op- 
pofite  face  of  the  pifton.  It  is  evident,  from  the  common  laws 
of  hydrollatics,  that  this  oppofing  preffure  is  equal  to  the  weight 
of  a pillar  of  water,  having  the  face  of  the  pifton  for  its  bafe, 
and  the  perpendicular  height  d A of  the  place  of  delivery  above 
the  furface  of  therwater  AB  in  the  ciflern  for  its  height.  The 
form  and  dimenfions  of  the  rifing  pipe  are  indifferent  in  this  re- 
fped,  becaufe  heavy  fluids  prefs  only  in  the  proportion  of  their 
perpendicular  height.  Obferve  that  it  is  not  d F,  but  d A, 
which  meafures  this  prefture,  which  the  moving  force  muft  ba- 
lance and  furenount.  The  whole  preffure  on  the  under  furface 
F f of  the  pifton  is  indeed  equal  to  the  weight  of  the  pillar 
d F f d ■,  but  part  of  this  is  balanced  by  the  water  AF  fc,.  If 
indeed  the  water  does  not  get  into  the  upper  part  of  the  work- 
ing barrel,  this  compenfation  does  not  obtain.  While  we  draw 
up  the  pifton,  this  preffure  is  removed,  becaufe  all  communi- 
cation is  cut  off  by  the  valve  H,  which  now  bears  the  whole 
prefture  of  the  water  in  the  main.  Nay,  the  afeent  of  the  pifton 
is  even  afiifted  by  the  preffure  of  the  furrounding  water.  It  is 
only  duping  the  defeent  of  the  pifton  therefore  that  the  external 
force  is  neceflary. 

Obferve  that  the  meafure  now  given  of  the  external  force  is 
only  what  is  neceflary  for  balancing  the  preffure  of  the  water  in 
the  rifing  pipe.  But  in  order  that  the  pump  may  perform 
work,  it  muft  f amount  this  prefture,  and  caufe  the  water  to 
ifl'ue  at  D with  fuch  a velocity  that  the  required  quantity  of 
water  may  be  delivered  in  a given  time.  This  requires  force, 
even  allhough  there  were  no  oppofing  prefture  ; which  would 
be  the  cafe  if  the  main  were  horizontal.  The  water  fills  it, 
bat  it  is  at  reft.  In  order  that  a gallon,  for  inftance,  may  be 
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delivered  in  a fecond,  the  whole  water  in  the  horizontal  main 
muft  be  put  in  motion  with  a certain  velocity.  This  requires 
force.  We  mult  therefore  always  diltinguifh  between  the  ftate 
of  equilibrium  and  the  ftate  of  actual  working.  It  is  the  equi- 
librium only  that  we  confider  at  prefent ; and  no  more  is  necef- 
fary  for  underltanding  the  operation  of  the  different  fpecics  of 
pumps.  The  other  force  is  of  much  more  intricate  inveftiga- 
tion,  and  will  be  confidered  by  itfelf. 

The  fimpleft  form  and  fituation  of  the  lifting  pump  is  repre- 
fented  by  the  tketch  fig.  3,  The  pump  is  immerfed  in  the  cif- 
tern  till  both  the  valve  G and  pifton  F are  under  the  furface 
AB  of  the  iurrounding  water.  By  this  means  the  water  enters 
the  pump,  opening  both  valves,  and  finally  ftands  on  a level 
within  and  without. 

Now  draw  up  the  pifton  to  the  furface  A.  It  mull  lift  up 
the  water  which. is  above  it  (becaufe  the  valve  in  the  pifton  re- 
mains fhut  by  its  own  weight)  ; fo  that  its  furface  will  now  be 
at  a.  An  being  made  equal  to  AF.  In  the  mean  time,  the 
preflure  of  the  Iurrounding  water  forces  it  into  the  working  bar- 
rel, through  the  valve  G;  and  the  barrel  is  now  filled  with 
water.  Now,  let  the  pifton  be  pufbed  down  again  ; the  v&lve 
G immediately  flints  by  its  own  weight,  and  in  oppofition  to 
the  endeavours  which  the  water  in  the  barrel  makes  to  efcape 
this  way.  This  attempt  to  comprefs  the  water  in  the  barrel 
caufes  it  to  open  the  valve  F in  the  pifton  ; or  rather,  this  valve 
yields  to  our  endeavour  to  pufh  the  pifton  down  through  the 
water  in  the  working  barrel.  By  this  means  we  get  the  pifton 
to  the  bottom  of  the  barrel  ; and  it  has  now  above  it  the  whole 
pillar  of  water  reaching  to  the  height  a.  Drawing  up  the 
pifton  to  the  furface  A a fecond  time,  muft  lift  this  double 
column  along  with  it,  and  its  furface  now  will  be  at  b.  The 
pifton  may  again  be  thruft  down  through  the  water  in  the  bar- 
rel, and  again  drawn  up  to  the  furface  ; which  will  raife  the 
water  to  c.  Another  repetition  will  raife  it  to  d ; and  it  will 
now  (how  itfelf  at  the  intended  place  of  delivery.  Another 
repetition  will  raife  it  to./;;  and  while  the  pifton  is  now  de- 
fcending  to  make  another  ftroke,  the  water  in  e d will  be  run- 
ning oft  through  the  fpout  D;  and  thus  a dream  will  be  pro- 
duced, in  fome  degree  continual,  but  very  unequal.  This  is 
inconvenient  in  many  cafes  : thus,  in  a pump  for  domeftic 
ufes,  Inch  a hobbling  ftream  would  make  it  very  troublefome 
to  fill  a bucket.  It  is  therefore  ufual  to  terminate  the  main  by 
a ciftern  LMNO,  and  to  make  the  fpout  fmall.  By  this 
means  the  water  brought  up  by  the  fucceftive  ftrokes  of  the 
pifton  rifes  to  fuch  a height  in  this  ciftern,  as  to  produce  an 
efflux  by  the  fpout  nearly  equable.  The  finaller  we  make  the 
fpout  D the  more  equable  will  be  the  ftream  ; for  when  the 
pifton  brings  up  more  water  than  can  be  difchargcd  during  its 
defcent,  fome  of  it  remains  in  the  ciftern.  This,  added  to  the 
lupply  of  next  ftroke,  makes  the  water  rife  higher  in  the  ciftern 
than  it  did  by  the  preceding  ftroke.  This  wiil  caufe  the  efflux 
to  be  quicker  during  the  defcent  of  the  pifton,  but  perhaps  not 
yet  fufficiently  quick  to  difcharge  the  whole  fupply.  It  there- 
fore rifes  higher  next  ftroke  : and  at  laft  it  rifes  fo  high,  that 
the  increafed  velocity  of  efflux  makes  the  difcharge  precifely 
balance  the  fupply.  Now  the  quantity  fupplied  in  each  ftroke 
is  the  fame,  and  occupies  the  fame  room  in  the  ciftern  at  top  ; 
and  the  furface  will  fink  the  fame  number  of  inches  during  the 
defcent  of  the  pifton,  whether  that  furface  has  been  'high  or 
low  at  the  beginning.  But  becaufe  the  velocities  of  the  efflux 
aie  as  the  fquare  roots  of  the  heights  of  the  water  above  the 
fpout,  it  is  evident  that  a fink  of  two  or  three  inches  will  make 
a fmaller  change  in  the  velocity  of  efflux  when  this  height 
and  velocity  are  great.  This  feeins  but  a trifling  obler- 
vation  ; but  it  ferves  to  illuftrate  a thing  to  be  confidered  after- 
wards, which  is  important  and  abflrufe,  but  perfedtly  fimilar 
to  this. 


It  is  evident,  that  the  force  neeeflary  for  this  operation  muft 
be  equal  to  the  weight  of  the  pillar  of  water  d A a D,  if  the 
pipe  be  perpendicular.  If  the  pump  be  (landing  aflope,  the 
preflure  which  is  to  be  balanced  is  flill  equal  to  the  weight  of  a 
pillar  of  water  of  this  perpendicular  height,  and  having  the 
furface  of  the  pifton  for  its  bafe. 

Such  is  the  fimplcft,  and,  we  may  add,  by  far  the  beft, 

form  of  the  forcing  and  lifting  pumps  ; but  it  is  not  the  moft 

ulual.  Circumftances  of  convenience,  economy,  and  more 

frequently  of  fancy  and  habit,  have  caufed  the  pump-makers 

to  deviate  greatly  from  this  form.  It  is  not  ufual  to  have  the 

working  barrel  in  the  water;  this,  efpeciaily  in  deep  wells, 

makes  it  of  difficult  accefs  for  repairs,  and  requires  long  pifton 

rods.  This  would  not  do  in  a forcing  pump,  becaufe  they 

would  bend. 

/ 

. We  have  fuppofed,  in  our  account  of  the  lifting  pump,  that 
the  rife  of  the  pifton  always  terminated  at  the  furface  of  the 
water  in  the  ciftern.  This  we  did  in  order  that  the  barrel  might 
always  be  filled  by  the  preflure  of  the  furrounding  water.  But 
"let  us  fuppofe  that  the  rife  of  the  pifton  does  not  end  here,  and 
that  it  is  gradually  drawn  up  to  the  very  top  : it  is  plain  that 
the  preflure  of  the  atmolphere  is  by  this  means  taken  off  from 
the  water  in  the  pipe  (fee  Pnlumatics),  while  it  remains  pref- 
fing  on  the'water  of  the  ciftern.  It  will  therefore  caufe  the 
water  to  follow  the  pifton  as  it  rifes  through  the  pipe,  and  it 
will  raife  it  in  this  way  33  feet  at  a medium.  If,  therefore,  the 
fpout  D is  not  more  than  33  feet  above  the  furface  of  the  water 
in  the  ciftern,  the  pipe  will  be  full  of  water  when  the  pifton  is 
at  1).  Let  it  be  puffied  down  to  the  bottom  ; the  water  will 
remain  in  the  pipe,  becaufe  the  valve  G will  fliut : and  thus 
we  may  give  the  pifton  a ftroke  of  any  length  not  exceeding 
33  feet.  If  we  raife  it  higher  than  this,  the  water  will  not 
follow ; but  it  will  remain  in  the  pipe,  to  be  lifted  by  the 

pifton,  after  it  has  been  pufhed  down  through  it  to  the 

bottom. 

But  it  is  not  neeeflary,  and  would  be  very  inconvenient,  to 
give  the  pifton  fo  long  a ftroke.  The  great  ufe  of  a pump  is  to 
render  effe&nal  the  reciprocation  of  a fhort  ftroke  which  we  can 
command,  while  fuch  a long  ftroke  is  generally  out  of  our 
power.  Suppofe  that  the  pifton  is  puffied  down  only  to  b ; it 
will  then  have  a column  b f incumbent  on  it,  and  it  will  lift  this 
column  when  again  drawn  up.  And  this  operation  may  be1  re- 
peated like  the  former,  when  the  pifton  was  always  under 
water;  for  the  preflure  of  the  almofphere  will  always  caufe  the 
water  to  follow  the  pifton  to  the  height  of  33  feet. 

Nor  is  it  neeeflary  that  the  fixed  valve  G be  placed  at  the 

lower  orifice  of  the  pipe,  nor  even  under  water.  For,  while 

things  are  in  the  flafe  now  deferibed,  the  pifton  drawn  up  to/, 
and  the  whole  pipe  full  of  water  ; if  we  fuppofe  another  valve 
placed  at  b above  the  furface  of  the  ciftern,  this  valve  can  do  no 
harm.  Now  let  the  pifton  defeend,  both  valves  ® and  b will 
fhut.  G may  now  be  removed,  and  the  water  will  remain  fup- 
ported  in  the  fpace  b G by  the  air;  and  now  the  alternate  mo- 
tions of  the  pifton  will  produce  the  fame  effeft  as  before. 

We  found  in  the  former  cafe  that  the  pifton  was  carrying  a 
load  equal  to  the  weight  of  a pillar  of  water  of  the  height  ADj 
becaufe  the  furrounding  water  could  only  lupport  it  at  its  own 
level.  Let  us  fee  what  change  is  produced  by  the  afliltanee  of 
the  preflure  of  the  atnaofphcre.  Let  the  under  furface  of  the 
pifton  be  at  b ; when  the  pifton  was  at/,  33  feet  above  the  fur- 
face of  the  ciftern,  the  water  was  railed  to  that  height  by  the 
preflure  of  the  atmolphere.  Suppofe  a partition  made  at  b by 
a thin  plate,  and  all  the  water  above  it  taken  away.  Now 
pierce  a hole  in  this  plate.  The  preflure  of  the  atmofphere  was 
able  to  carry  the  whole  column  / a.  l’art  of  this  column  is  now 
removed,  and  the  remainder  is  not  a balance  for  the  air's  preflure. 
This  will  therefore  caufe  the  water  to  fpout  up  through  this  hole 
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and  rife  Inf.  Therefore  the  under  furface  of  this  plate  is  preffed  up 
by  the  contiguous  water  with  a force  equal  to  the  weight  of  that 
pillar  cf  water  which  it  formerly  fupported;  that  is,  with  a force 
equal  to  the  weight  of  the  pillar  fb.  Now,  the  under  furface 
of  the  pifton,  when  at  b,  is  in  the  fame  fituation.  It  is  preffed 
upwards  by  the  water  below  it,  with  a force  equal  to  the 
weight  of  the  column  f b : But  it  is  prclfed  downwards  by  the 
whole  preffure  of  the  atmofphere,  which  preffes  on  all  bodies; 
that  is,  with  the  weight  of  the  pillar  fa.  O11  the  whole,  there- 
fore, it  is  prefled  downwards  by  a force  equal  to  the  difference 
of  the  weights  of  the  pillars  fa  and  fb ; that  is,  by  a force 
equal  to  the  weight  of  the  pillar  ha. 

It  may  be  conceived  better  perhaps  in  this  way.  _ When  the 
pifton  was  under  the  furface  of  the  water  in  the  ciftern,  it  was 
equally  prefled  on  both  Tides,  both  by  the  water  and  atmofphere. 
The  atmofphere  exerted  its  preffure  on  it  by  the  intervention 
of  the  water  ; which  being,  to  all  fenfe,  a perfedl  fluid,  propa- 
gates every  external  preffure  undiminifhed.  When  the  pifton 
is  drawn  up  above  the  furface  of  the  pit-water,  the  atmofphere 
continues  to  prefs  on  its  upper  furface  with  its  whole  weight, 
through  the  intervention  of  the  water  which  lies  above  it;  and 
its  preffure  mull  therefore  be  added  to  that  of  the  incumbent 
water.  It  alfo  continues  to  prefs  on  the  under  furface  of  the 
pifton  by  the  intervention  of  the  water;  that  is,  it  preffes  this 
water  to  the  pifton.  But,  in  doing  this,  it  carries  the  weight 
of  this  water  which  it  is  preffing  on  the  pifton.  The  preffure 
on  the  pifton  therefore  is  only  the  excefs  of  the  whole  preffure 
of  the  atmofphere  above  the  weight  of  the  column  of  water 
which  it  is  fupporting.  Therefore  the  difference  of  atmo- 
ipheric  preffure  on  the  upper  and  under  furfdees  of  the  pifton 
is  precifely  equal  to  the  weight  of  the  column  of  water  fup- 
ported in  the  pipe  by  the  air.  It  is  not,  however,  the  indi- 
vidual weight  of  this  column  that  loads  the  pifton  ; it  is  the 
part  of  the  preffure  of  the  atmofphere  on  its  upper  furface, 
which  is  not  balanced  by  its  preffure  on  the  under  furface. 

In  attempting  therefore  to  draw  up  the  pifton,  we  have  to 
furmount  this  unbalanced  part  of  the  preffure  of  the  atmofphere, 
and  alfo  the  weight  of  the  water  which  lies  above  the  pifton, 
and  mufl  be  lifted  by  it  : and  thus  the  whole  oppofing  preffure 
is  the  fame  as  before,  namely,  the  weight  of  the  whole  vertical 
pillar  reaching  from  the  furface  of  the  water  in  the  ciftern  to  the 
place  of  delivery.  Part  of  this  weight  is  immediately  carried  by 
the  preffure  of  the  atmofphere;  but,  in  lieu  of  it,  there  is  an 
equal  part  of  this  preffure  of  the  atmofphere  abftraHed  from  the 
under  furface  of  the  pifton,  while  its  upper  furface  fuftains  its 
whole  preffure. 

Bo  far,  then,  thefe  two  dates  of  the  pump  agree. — But  they 
differ  exceedingly  in  their  mode  of  operation  ; and  there  are 
Tome  circumftances  not  very  obvious  which  mufl  be  attended  to, 
in  order  that  the  pump  may  deliver  any  water  at  the  (pout  D. 
This  requires,  therefore,  a ferious  examination. 

Let  the  fixed  valve  G (fig.  4 ) he  fuppoied  at  the  furface  of 
the  ciftern  water.  Let  IVf  m he  the  loweft,  and  N 71  the  highefl, 
pofitions  of  the  pifton,  and  let  HA  — b be  the  height  of  a 
column  of  water  equiponderant  with  the  atmofphere. 

• When  the  pump  is  filled,  not  with  water,  but  with  air,  and 
the  pifton  is  in  its  lowed  pofition,  and  all  in  equilibrio,  the  in- 
ternal air  has  the  fame  denfify  and  clafticity  with  the  external. 
The  (pace  M A.  a m,  therefore,  contains  air  of  the  common  den- 
fity  and  elafticity.  Thefe.  may  Be  meafured  by  b,  or  the  weight 
of  a column  of  water  whofe  height  is  b.  Now,  let  the  pifton  be 
drawn  up  to  N n.  The  air  which  occupied  the  (pace  MAa  m 

. , _ _ . MA  am 

now  occupies  the  tpace  ISiAan,  anu  its  denfity  is  now1 


water,  which  will  rife  to  fome  height  SA.  Now  let  the  pifton 
again  defeend  to  M m.  It  cannot  do  this  with  its  valve  (hut ; 
for  when  it  comes  down  fo  far  as  to  reduce  the  air  again  to  its 
common  denfity,  it  is  not  yet  at  M,  becaufe  the  fpace  below  it 
has  been  diminiftied  by  the  water  which  got  into  the  pipe,  and 
is  retained  there  by  the  valve  G.  The  pifton  valve,  therefore, 
opens  by  the  air  which  we  thus  attempt  to  comprcfs,  and  he 
fuperfluous  air  efcapes.  When  the  pifton  has  got  to  M,  the 
air  is  again  of  the  common  denfity,  and  occupies  the  fpace 
MS  s m.  Now  draw  the  pifton  up  to  N.  This  air  will  ex- 
pand into  the  fpace  -NS  s 1 1,  and  its  denfity  will  be  reduced  to 

, and  its  elafticity  will  no  longer  balance  the  preffure  of 

the  atmofphere,  and  more  water  will  enter,  and  it  will  rife 
higher.  This  will  go  on  continually.  But  it  may  happen  that 
the  water  will  never  rife  fo  high  as  to  reach  the  pifton,  even 
though  not  3’,  feet  above  the  water  in  the  ciftern  : For  the  fuc- 
ceflive  diminutions  of  denfity  and  elafticity  are  a feries  of  quan- 
tities that  decreafe  geometrically,  and  therefore  will  have  a 
limit.  Let  us  fee  what  determines  this  limit. 

At  whatever  height  the  water  (lands  in  the  lower  part  of  the 
pipe,  the  weight  of  the  column  of  water  SA  as,  together  with 
the  remaining  elafticity  of  the  air  above  it,  exaftly  balances 
the  preffure  of  the  atmofphere  (fee  Pneumatics).  Now 
the  elafticity  of  the  air  in  the  (pace  NSj«  is  equal  to  b X 

MS  j ot  . - , . 

Therefore,  in  the  cate  where  the  limit  obtains,  and 


NS  s n 


the  water  rifes  no  further,  we  mufl  have  b = AS  X b 


MS 


s m 


N A a n 

Its  elafticity  is  now  diminifhed,  being  proportionable  to  its  den- 
fity (lee  Pneumatics),  apd  no  longer  balances  the  preffure  of 
tise  atmofphere.  The  valve  G will  therefore  be  forced  up  by  the 


N sn 

or,  becaufe  the  column  is  of  the  fame  diameter  throughout,  b — 

AS  + b and  ^g  b = b — AS,  = HS,and  NS  : MS  =^HA  : 

HS,  and  NS -MS  : NS  =HA-HS  : HA,  or  NM:  NS  =AS  : 
AH,  and  NM  x AH  — NS  x AS. — Therefore,  if  AN,  the  di- 
ftance  of  the  pifton  in  its  higheft  pofition  from  the  water  in  the 
ciftern,  and  NM  the  length  of  its  ftroke,  be  given,  there  is  a cer- 
tain determined  height:  AS  to  which  the  water  can  be  raifed  by 
the  preffure  of  the  air:  For  AH  is  a conftant  quantity;  and 
therefore  when  MN  is  given,  the  redlangle  AS  X SN  is  given. 
If  this  height  AS  be  lefs  than  that  of  the  pifton  in  its  loweft 
jfofition,  the  purnp  will  raife  no  water,  although  AN  may  be 
lefs  than  All  Yet  the  fame  pump  will  raife  water  very 
effe&ually,  if  it  be  firft  of  all  filled  with  water;  and  we  have 
feen  profeflional  engineers  much  puzzled  , by  this  capricious 
failure  of  their  pumps.  A little  knowledge  of  the  principles 
would  have  prevented  their  difappointment. 

To  inlure  the  delivery  of  water  by  the  pump,  the  liroke  muff 
be  fuch  that  the  reiiangle  MN  X AH  may  be  greater  than  any 
rectangle  that  can  be  made  of  the  parts  of  AN,  that  is,  greater 
than  the  fquare  of  half  AN.  Or,  if  the  length  of  the  ftroke  be 
already  fixed  by  other  circumftances,  which  is  a common  cafe, 
we  mult  make  AN  fo  fhort  that  the  fquare  of  its  half,  meafured 
in  feet,  fliall  be  lefs  than  33  times  the  ftroke  of  the  pifton. 

Suppofe  that  the  fixed  valve,  inftead.of  being  at  the  furface 
of  the  water  in  the  ciftern,  is  at  S.  or  any  where  between  S and  A> 
the  performance  of  the  pump  will  be  the  fame  as  before  : But 
if  it  be  placed  any  where  above  S,  it  will  be  very  different.  Let 
it  be  at  T.  It  is  plain  that  when  the  pifton  is  puflied  down 
from  N to  M,  the  valve  at  T prevents  any  air  from  getting 
down ; and  therefore,  when  the  pifton  is  drawn  up  again, 
the  air  contained  in  the  (pace  MT  im  will  expand  into  the 

MT 

fpace  NT  t n,  and  its  denfity  will  be  This  is  lefs  than 


MS 


- , which  expreffes  the  denfity  of  the  air  which  was  left  in  the 


fpace  TS  st  by  the  former  opeiations. — The  air,  therefore,  in 
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TS  J t will  alio  expand,  will  open  the  valve,  and  now  the  water 
will  rile  above  S.  * The  proportion  of  NS  to  NT  may  evidently 
be  fuch  that  the  water  will  even  get  above  the  valve  T.  This 
dimini/hes  the  1 paee  NT  / n ; and  therefore,  when  the  pifton 
has  been  pulhed  down  to  M,  and  again  drawn  up  to  N,  the  air 
will  be  ftill  more  rarefied,  and  the  wr.ter  will  rife  ftill  higher. 
The  foregoing  reafoning,  however,  is  fufficient  to  ffiow  that 
there  may  ftill  be  a height  which  the  water  will  not  pafs.  and 
that  this  height  depends  on  th& proportion  between  the  flroke 
of  the  pifton  and  its  diftance  from  the  water  in  the  cittern.  We 
need  not  give  the  determination,  becaufe  it  will  come  in  after- 
wards in  combination  with  other  circumftances.  It  is  enough 
that  the  reader  fees  the  phyfical  caufes  of  this  limitation  : And, 
laftly,  we  fee  plainly  that  the  utmoft  fecnrity  will  be  given  tor 
the  performance  of  the  pump,  when  the  fixed  valve  is  fo  placed 
that  the  pifton,  when  in  its  loweft  pofition,  fliall  come  into 
contadl  with  it.  In  this  cafe,  the  rarefadlion  of  the  air  will  he 
the  completed  poflible  3 and,  if  there  were  no  fpace  left  between 
the  pifton  and  valve,  and  all  were  perfectly  air  tight,  the  rare- 
faction would  be  complete,  and  the  valve  might  be  any  thing 
lefs  than  33  feet  from  the  furface  of  the  water  in  the  ciftern. 

But  this  perteft  contact  and  tightnefs  is  unattainable  3 and 
though  the  pump  may  be  full  of  water,  its  continual  downward 
prellure  caufes  it  to  filtrate  flowlv  through  every  crevice,  and  the 
air  enters  through  every  pore,  and  even  di'engages  itfelf  from 
the  water,  with  which  a confiderable  portion  had  been  chemi- 
cally combined.  The  pump  by  this  means  iol'es  water,  and  it 
requires  feveral  ftrokes  of  brifk  working  to  fill  it  again  : and 
if  the  leathers  have  become  dry,  fo  much  ad  million  may  he 
given  to  the  air,  that  the  pump  will  not  fill  itfelf  with  water  by 
any  working.  It  is  then  neceflary  to  pour  water  into  it,  which 
fhuts  up  thefe  paflages,  and  loon  fets  all  to  rights  again.  For 
thele  reafons,  it  is  always  prudent  to  place  the  fixed  valve  as  low 
as  other  circumftances  will  permit,  and  to  make  the  pifton-rod 
of  fuch  a length,  that  when  it  is  at  the  bottom  of  its  ftroke  it 
Ihall  be  almolt  in  contaCl  with  the  valve.  When  we  are  not 
limited  by  other  circumftances,  it  is  evident  that  the  bell  poflible 
fQrm  is  to  have  both  the  pifton  and  the  fixed  valve  under  the 
furface  of  the  water  of  the  ciftern.  In  this  iituation  they  are 
always  wet  and  air-tight.  The  chief  objedion  is,  that  by  this 
difpofition  they  are  not  eafily  come  at  when  needing  repair. 
This  is  a material  objection  in  deep  mines  In  fuch  lituations, 
therefore,  we  mull  make  the  belt  compefifation  of  different  cir- 
cumftances that  we  can.  It  is  uftial  to  place  the  fixed  valve 
at  a moderate  diftance  from  the  furface  of  the  water,  and  to 
have  a hole  in  the  fide  of  the  pipe,  by  which  it  may  be  got  out. 
This  is  carefully  Ihut  up  by  a plate  firmly  ferewed  on,  with 
leather  or  cement  between  the  parts.  This  is  called  the  clack 
door.  It  would,  in  every  cafe,  be  very  proper  to  have  a fixed 
valve  in  the  lower  end  of  the  pipe.  This  would  combine  all 
advantages.  Being  always  tight,  the  pipe  would  retain  the 
water,  and  it  would  leave  to  the  valve  above  it  its  full  tffeCI  of 
increaling  the  iarcfa&ion.  A fimilar  hole  is  made  in  the 
working  barrel,  a little  above  the  liigheft  pofition  of  the  pilton. 
When  this  needs  repair,  it  can  be  got  at  through  this  hole, 
without  the  immenfe  trouble  of  drawing  up  the  whole  rods. 

Thus  we  have  conducted  the  reader  ftep  by  ftep,  from  the 
fimpleft  form  of  the  pump  to  that  which  long  experience  has 
at  laft  lele&ed  as  the  mod  generally  convenient.  This  we  Ihall 
now  deferibe  in  fome  detail. 

The  Sucking  Pump  confifls  of  two  pipes  DCCD,  BAAB 
{plate  29-  fig.  5.)  ; of  which  the  former  is  called  the  Barrel, 
or  the  Working  Barrel , and  the  other  is  called  the  Suftion- 
pipc,  And  is  commonly  of  a Imaller  diameter. — Thefe  are  joined 
by  means  of  ftanches  E,  F,  pierced  with  holes  to  receive  ferewed 
bolts.  A ring  of  leather,  or  of  lead,  covered  with  a proper  ce- 
Vol.  VUI. 


ment,  is  put  between  them  ; which,  being  ftrongly  comprefled 
by  the  fcrew-bolts,  renders  the  joint  perfectly  air-tight. — The 
lower  end  A of  the  fuCtion-pipe  is  commonly  fpread  out  a 
little  to  facilitate  the  'entry  of  the  water,  and  frequently  has  a 
grating  agrofs  it  at  A A to  keep  nut  filth  or  gravel.  This  is  • 
immerged  in  the  Handing  water  YZ.  The  working  barrel  is 
cylindrical,  as  evenly  and  fmoothiy  bored  as  poflible,  that  the 
pifton  may  fill  it  exadlly  through  its  whole  length,  and  move 
along  it  with  as  little  fridlion  as  may  be  confident  with  air- 
tightnefs. 

The  pifton  is  a fort  of  truncated  cone  OPKL,  generally  made 
of  wood  not  apt  to  fplit,  fuch  as  elm  or  beech.  The  fmall  end 
of  it  is  cut  off  at  the  fides,  fo  as  to  form  a fort  of  arch  OQP, 
by  which  it  is  fattened  to  the  iron  rod  ox  fpear.  It  is  exhibited 
in  different  pofitions  in  figures  6,  7.  which  will  give  a more 
diftindl  notion  of  it  than  any  defeription.  The  two  ends  of 
the  conical  part  may  be  hooped  with  brafs.  This  cone  has  its 
larger  end  furrounded  with  a ring  or  band  of  ftrong  leather  faf- 
tened  with  nails,  or  by  a copper  hoop,  which  is  driven  on  it  at 
the  fmaller  end.  This  hand  fhould  reach  to  fome  diftance  be- 
yond the  bafe  of  the  cone  ; the  further  the  better:  and  the 
whole  muft  be  of  uniform  thicknefs  all  round,  fo  as  to  fuffer 
equalcompreflion  between  the  cone  and  the  working  barrel. 
The  feam  or  joint  of  the  two  ends  of  this  band  muft  be  made 
very  clofe,  but  not  lewed  or  ditched  together.  This  would  oc- 
cafion  bumps  or  inequalities,  which  would  fpoil  its  tightnefs  ; 
and  no  harm  can  relult  from  the  want  of  it,  becaufe  the  two 
edges  will  be  fqueezed  clofe  together  by  the  compreflion  in 
the  barrel.  It  is  by  no  means  neceflaty  that  this  compreffiotj 
be  great.  This  is  a very  detrimental  error  of  the  pump- 
makers.  It  occafions  enormous  fridlion,  and  deftroys  the  very 
purpofe  which  they  ha#e  in  view,  viz.  rendering  the  pifton  air- 
tight; for  it  caufes  the  leather  to  wear  through  very  foon  at 
the  edge  of  the  cone,  and  it  alfo  wears  the  working  barrel. 
This  very  foon  becomes  wide  in  that  part  which  is  continually 
palled  over  by  the  pifton,  while  the  mouth  remains  of  its  origi- 
nal diameter,  and  it  becomes  impolfible  to  thru  It  in  a pifton 
which  Ihall  completely  fill  the  worn  part.  Now,  a very  mo- 
de rate  i»p  re  flu  re  is  fufficient  for  rendering  the  pump  perfedlly 
tight,  and  a piece  of  glove  leather  would  be  fufficient  for 
this  purpofe,  if  loofe  or  detached  from  the  folid  cone ; 
for  fuppofe  fuch  a loofe  and  flexible,  but  impervious,  band 
of  leather  put  round  the  pifton,  and  put  into  the  barrel ; 
and  let  it  even  be  fuppofed  that  the  cone  does  not  comprefs  it 
in  the  fmalleft  degree  to  its  internal  furface.  Pour  a little  wa- 
ter carefully  into  the  infide  of  this  fort  of  cup  or  d.Ih  ; it  will 
caufe  it  to  fwell  out  a little,  and  apply  itfelf  clofe  to  the  bar- 
rel all  round,  and  even  adjuft  itfelf  to  all  its  inequalities,  Let' 
us  fuppofe  it  to  touch  the  barrel  in  a ring  of  an  inch  broad  all 
round.  We  can  eafily  compute  the  force  with  Which  it  is  pref- 
fed.  It  is  half  the  weight  of  a ring  of  water  an  inch  deep  and 
an  inch  broad.  This  is  a trifle,  and  the  fridlion  occafioned  by 
it  not  worth  regarding  3 yet  this  trifling  prellure  is  fufficient  to 
make  the  paffage  perfedily  impervious,  even  by  the  moil  enor- 
mous prellure  of  a high  column  of  incumbent  water:  for  let 
this  preffure  be  ever  fo  great,  the  prefliire  by  which  the  leather 
adheres  to  the  barrel  always  exceeds  it,  becaufe  the  incumbent 
fluid  has  no  preponderating  power  by  which  it  can  force  its  way 
between  them,  and  it  muft  infinuate  itfelf  precifely  fo  far,  that 
its  prellure  on  the  infide  of  the  leather  fliall  ftill  exceed,  and 
only  exceed,  the  prelliire  by  which  it  endeavours  to  infinuate  it- 
felf ; and  thus  the  pifton  becomes  perfedlly  tight  with  the 
fmalleft  poflible  fridlion,  This  reasoning  is  perhaps  too  refined 
for  the  unintlrudled  artift,  and  probably  will  not  perfuade  him; 
To  fuch  we  would  rcypmitiend  an  examination  of  the  piftons 
and  valves  contrived  and  executed  by  that  artift,  whole  Ikill  far 
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fnrpaffe*  our  higheft  conceptions,  the  all-wife  Creator  of  this 
world.  The  valves  which  (hut  up  the  paffages  of  the  veins, 
and  this  in  places  where  an  extravafation  would  be  followed  by 
inltant  death,  are  cups  of  thin  membrane,  which  adhere  to  the 
lides  of  the  channel  about  half  way  round,  and  are  detached 
in  the  reft  of  their  circumference.  When  the  blood  comes  in 
the  oppofite  direction,  it  puffies  the  membrane  afide,  and  has 
a paffage  perfectly  free.  But  a (tagnation  of  motion  allows 
the  tone  of  the  mufculdr  (perhaps)  membrane,  to  reftorc 
it  to  its  natural  fhape,  and  the  lealt  motion  in  the  oppofite 
direction  caufes  it  inftantlv  to  clap  clofe  to  the  Tides  of  the  vien, 
and  then  no  preffure  whatever  can  force  a paffage.  We  dial l 
recur  to  this  again  when  del’cribing  the  various  contrivances  of 
valves.  Sic.  What  we  have  faid  is  enough  for  fupporting  our 
directions  for  eonftruAing  a tight  ptfton.  But  we  recommend 
thick  and  ftrong  leather,  while  our  prefent  real'oning  feems  to 
render  thin  leather  preferable.  If  the  leather  be  thin,  and  the 
folid  pifton  in  any  part  does  notprefs  it  gently  to  the  barrel, 
there  will  be  in  this  part  an  unbalanced  preffure  of  tire  incum- 
bent column  of  water,  which  would  inftantly  burfl  even  a ftrong 
leather  bag  ; but  when  the  folid  pifton,  covered  with  leather, 
exaAly  fills  the  barrel,  and  is  even  prefled  a little  to  it,  there 
Is  no  tuch  rifle;  and  now  that  part  of  the  leather  band  which 
reaches  beyond  the  folid  pifton  performs  its  office  in  the  com- 
pleteft  manner.  We  do  not  hefitate,  therefore,  to  recommend 
this  form  of  a piftoa,  which  is  the  moll  common  and  fimple 
of  all,  as  preferable,  when  well  executed,  to  any  of  thole 
more  artificial,  and  frequently  very  ingenious,  conftruAions, 
which  we  have  met  with  in  the  works  of  the  firft  en- 
gineers. To  proceed,  then,  with  our  defeription  of  the  fucking- 
pump. 

At  the  joining  of  the  working  barrel  with  the  fuAion-pipe 
there  is  a hole  H,  covered  with  a valve  opening  upwards. 
This  hole  H is  either  mtide  in  a plate  which  makes  a part  of 
the  fuAion-pipe,  being  caft  along  with  it,  or  it  is  made  in  a fe- 
parate  plate.  This  laft  is  the  moft  convenient,  being  eafily  re- 
moved and  replaced.  Different  views  are  given  of  this  valve  in 
fig-  8,  9,  10.  The  diameter  EF  (fig.  10.)  of  this  plate  is  the 
lame  with  that  of  the  flanenes,  and  it  has  holes  correfponding 
to  them,  through  which  their  bolts  pafs  which  keep  all  toge- 
ther. A ring  of  thick  leather  NKL  is  applied  to  this  plate, 
having  a part  cut  out  between  N and  L,  to  make  room  for 
another  piece  of  ffrong  leather  NR  (fig  9.)  which  compofes 
the  valve.  The  circular  part  of  this  valve  is  broader  than  the 
hole  in  the  middle  of  fig.  10.  but  not  quite  fo  broad  as  to  fill 
up  the  infide  of  the  ring  leather  OQ.P  of  this  fig.  which  is  the 
fame  with  GKI  of  fig.  10.  The  middle  of  this  leather  valve 
is  ftrengthened  by  two  brafs  (not  iron)  plates,  the  uppermoft  of 
which  is  feen  at  R of  fig.  9 : the  one  on  its  underfide  is  a little 
fmaller  than  the  hole  in  the  valve-plate,  that  it  may  go  freely 
in  ; and  the  upper  plate  R is  larger  than  this  hole,  that  it  may 
comprefs  the  leather  to  its  brim  all  round.  It  is  evident,  that 
when  this  plate  with  its  leathers  is  put  between  the  joint 
flanches,  and  all  is  ferewed  together,  the  tail  of  leather  N of 
fig.  9.  will  be  compreffed  between  the  plates,  and  form  a hinge, 
on  which  the  valve  can  turn,  rifing  and  falling.  There  is  a 
fimilar  valve  fattened  to  the  upper  fide,  or  broadeft  bafe  of  the 
pifton.  This  defeription  ferves  for  both  valves,  and  in  general 
for  moft  valves  which  are  to  be  found  in  any  parts  of  a 
pump. 

The  reader  will  now  underftand,  without  any  repetition,  the 
procefs  of  the  whole  operation  of  a fucking-pump.  1 he  pifton 
rarefies  the  air  in  the  working  barrel,  and  that  in  the  fuAion- 
pipe  expands  through  the  valve  into  the  barrel ; and,  being  no 
longer  a balance  for  the  atmofpheric  preffure,  the  water  rifes 
into  the  fuAion  pipe  : another  ftrokc  of  the  pifton  produces 


a fimilar  cffeA,  and  the  water  riffs  further,  but  by  a fmaller 
ftep  than  by  the  preceding  ftroke : by  repeating  the  ftrokes  of 
the  pifton,  .the  water  gets  into  the  barrel ; and  when  the  pifton 
is  now  puttied  down  through  it,  it  gets  above  the  pifton,  and 
muff  now  be  lifted  up  to  any  height.  The  fuAion-pipe  is 
commonly  of  fmaller  fize  than  the  working  barrel,  for  the  fake 
of  economy.  It  is  not  neceflary  that  it  be  fo  wide  : but  it  may 
be,  and  often  is,  made  too  fntall.  It  ffiould  be  of  fuch  a fize, 
that  the  preffure  of  the  aimofphere  may  be  able  to  fill  the  barrel 
with  water  as  faft  as  the  pifton  rifes.  If  a void  be  left  below 
the  pifton,  it  is  evident  that  the  pifton  muff  be  carrying  the 
whole  weight  of  the  atmofphere,  befid-s  the  water  which  is 
lying  above  it.  Nay,  if  the  pipe  be  only  fo  wide,  that  the 
barrel  fhall  fill  precilely  as  faft  as  the  pifton  rifes,  it  muft  fuf- 
tain  all  this  preffure.  The  fuftion-pipe  fhouhl  be  wider  than 
this,  that  all  the  preffure  of  the  atmofphere  which  exceeds  tha 
weight  of  the  pillar  in  the  fuAion-pipe  may  be  employed  in 
prelling  it  on  the  under  furface  of  the  pifton,  and  thus  diminiffi 
the  load.  It  cannot  be  made  too  wide  ; and  too  ftritt  an  eco- 
nomy in  this  refpeA  may  very  fenftbly  diminiffi  the  perform- 
ance of  the  pump,  and  more  than  defeat  its  own  purpol'e.  This 
is  moft  likely  when  the  fuAion  pipe  is  long,  becaufe  there  the 
length  of  the  pillar  of  water  nearly  balances  the  air’s  preffure, 
and  leaves  very  little  accelerating  force;  fo  that  water  will  rife 
but  llowly  even  in  the  wideft  pipe.  All  thefe  things  will  be 
made  the  fubjeAs  of  computation  afterwards. 

Jt  is  plain  that  there  will  be  limitations  to  the  rife  of  the 
water  in  the  fuAion-pipe,  fimilar  to  what  we  found  when  the 
whole  pump  was  an  uniform  cylinder.  Let  a be  the  height  of 
the  fixed  valve  above  the  water  in  the  ciftern  : let  B and  b 
be  the  fpaces  in  cubic  meafure  between  this  valve  and  the 
pifton  in  its  higheft  and  loweft  pofitions,  and  therefore  exprefs 
the  bulks  of  the  air  which  may  occupy  thefe  fpaces  : let be 
the  dillance  between  the  fixed  valve  and  the  water  in  the  fuc- 
tion-pipe,  when  it  has  attained  its  greateft  height  by  the  rare- 
faAion  of  the  air  above  it : let  b be  the  height  of  a column  of 
water  iri  equilibrio  with  the  whole  preffure  of  the  atmofphere, 
and  therefore  having  its  weight  in  equilibrio  with  the  elafti- 
city  of  common  air  : and  let  x be  the  height  of  the  column 
whofe  weight  balances  the  elafticity  of  the  air  in  the  fuAion- 
pipe,  when  rarefied  as  much  as  it  can  be  by  tha  aAion  of  the 
pifton,  the  water  Handing  at  the  height  a — y. 

Then,  becaufe  this  elafticity,  together  with  the  column  a — y 
in  the  fuAion-pipe,  muft  balance  the  whole  preflure  of  the  at- 
mofphere, (fee  Pneumatics),  we  muft  have  b =■  x + a — y 
and  y — a + x — b. 

When  the  pifton  was  in  its  loweft  pofition,  the  bulk  of  the 
air  between  it  and  the  fixed  valve  was  b.  Suppofe  the  valve 
kept  ftiut,  and  the  pifton  railed  to  its  higheft  pofition,  the  bulk 
. b 

will  be  B,  and  its  denfity  — ^ — , and  its  elafticity,  or  the  height 
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of  the.  column  whofe  weight  will  balance  it,  will  be  b 

If  the  air  in  the  fuAion-pipe  be  denfer  than  this,  and  confe- 
quently  more  elattic,  it  will  lift  the  valve,  and  fome  will  coma 
in  ; therefore,  when  the  pump  has  rarefied  the  air  as  much  as 
it  can,  fo  that  none  does,  in  fa6t,  come  in,  the  elafticity  of 
the  air  in  the  fuAion  pipe  mujl  be  the  lame.  Therefore 
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We  had_y  = a + x — b.  Therefore  y — a + b — b. 
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Therefore  when 


— h,  is  lefs  than  a,  the  water  will  (lop 
before  it  reaches  the  fixed  valve.  But  when  a is  lefs  than 

E — b, 


B 


-b,  the  water  will  get  above  the  fixed  valve,  y becoming 


negative. 

But  it  does  not  follow  that  the  water  will  reach  the  pifton, 
that  is,  will  rife  fo  high  that  the  pitton  will  pafe  through  it  in 
its  defeent.  Things  now  come  into  the  condition  of  a pump 
of  uniform  dimenlions  from  top  to  bottom  ; and  this  point 
will  be  determined  by  what  was  (aid  when  treating  of  fuch  a 
pump. 

There  is  another  form  of  the  fucking-pump  which  is  much 
ufed  iu  great  water-works,  and  is  of  equal  efficacy  with  the  one 
now  deferibed.  It  is  indeed  the  fame  pump  in  an  inverted  po- 
fition.  It  is  reprefented  iiy  fig.  it.  where  ARCD  is  the  work- 
ing barrel,  immerfed,  with  its  mouth  downwards,  in  the  water 
of  the  cillern.  It  is  joined  by  means  of  flanches  to  the  rifing 
pipe  or  main. 

This  ufually  confills  of  two  parts.  The  fir  ft,  BEFC,  is  bent 
to  one  fide,  that  it  may  give  room  for  the  iroq  frames  TXYV, 
which  carries  the  rod  NO  of  the  pifton  M,  attached  to  the  tra- 
verfes  RS,  TOV  of  this  frame.  The  other  part,  EGHF,  is 
ufually  of  a lefs  diameter,  and  is  continued  to  the  place  of  de- 
livery. The  pifton  frame  XTVY  hangs  by  the  rod  Z,  at  the 
arm  of  a lever  or  working  beam,  not  brought  into  the  figure. 
The  pifton  is  perforated  like  the  former,  and  is  furrounded  like 
it  with  a band  of  leather  in  form  of  a taper-dill).  It  has  a 
valve  K on  its  broad  or  upper  bafe,  opening  when  preifed  from 
below.  The  upper  end  of  the  working  barrel  is  pierced  with  a 
hole,  covered  with  a valve  I,  alfo  opening  upwards. 

Now  fuppofe  this  apparatus  immerfed  into  the  ciftern  till  the 
water  is  above  it,  as  marked  by  the  line  2,  3,  and  the  pifton 
drawn  up  till  it  touch  the  end  of  the  barrel.  When  the  pifton 
is  allowed  to  defeend  by  its  own  weight,*  the  water  riles  up 
through  its  valve  K,  and  fills  the  barrel.  If  the  pifton  be  now 
drawn  up  by  the  moving  power  of  the  machinery  with  which 
it  is  conne&ed,  the  valve  K (huts,  and  the  pifton  puffies  the 
water  before  it  through  the  valve  I into  the  main  pipe  EFGH. 
When  the  pifton  is  again  let  down,  the  valve  I (huts  by  its  own 
weight  and  the  prelfure  of  the  water  incumbent  on  it,  and'the 
barrel  is  again  filled  by  the  water  of  the  ciftern.  Drawing  up 
the  pifton  puffies  this  water  into  the  main  pipe,  &rc.  and  then 
the  water  is  at  length  delivered  at  the  place  required. 

This  pump  is  ufually  called  the  lifting  pump  ; perhaps  the 
fimplcft  of  all  in  its  principle  and  operation. — It  needs  no  fur- 
ther explanation  : and  we  proceed  to  deferibe 

The  Forging  Pump,  reprefented  in  fig.  12.  It  confifts  of 
a working  barrel  ABCD,  a fuftion-plpe  CDEF,  and  a main 
or  rifing  pipe.  This  laft  is  ufually  in  three  joints.  The  firft 
GHKI  may  be  confidered  as  making  part  of  the  working 
barrel,  and  is  commonly  call  in  one  piece  with  it.  The  l'econd 
IKLM  is  joined  to  it  by  ilanches,  and  forms  the  elbow  which 
this  pipe  muft  generally  have.  The  third  LNOM  is  properly 
the  beginning  of  the  main,  and  is  continued  to  the  place  of  de- 
livery. At  the  joint  IK  there  is  a hanging  valve  or  clack  S ; 
and  there  is  a valve  R on  the  top  of  the  ludtion-pipe. 

The  pifton  PGTV  is  folid,  and  is  failened  to  a Itout  iron  rod 
which  goes  through  it,  and  is  fixed  by  a key  drawn  through  its 
end.  The  body  of  the  pifton  is  a fort  of  double  cone,  widening 
from  the  middle  to  each  end,  and  is  covered  with  two  bands  of 
very  ftrong  leather,  fitted  to  it  in  the  manner  already  de- 
feribed. 

The  operation  of  this  pump  is  abundantly  fimple.  When 
the  pifton  is  thruft  into  the  pump,  it  pufties  the  air  before  it 
through  the  valve  S,  for  the  valve  R remains  (hut  by  its  own 
weight.  When  it  has  reached  near  the  bottom,  and  is  drawn 


up  again,  the  air  which  filled  the  fmall  fpace  between  the  pifton 
and  the  valve  S now  expands  into  the  barrel  ; for  as  foon  as  tha 
air  begins  to  expand,  it  ceafes  to  balance  the  preffure  of  the 
atmofphere,  which  therefore  (huts  the  valve  S.  by  the  expan- 
fion  of  the  air  in  the  barrel  the  equilibrium  at  the  valve  R 
is  deftroyed,  and  the  air  in  the  fuftion  pipe  lifts  the  valve,  and 
expands  into  the  barrel  ; confequently  it  ceafts  to  be  a balance 
for  the  prelfure  of  the  atmofphere,  and  the  water  is  forced  into 
the  luction-pipe.  Puffiing  the  pifton  down  again  forces  the  air 
in  the  barrel  through  the  valve  S,  the  valve  11  in  the  mean  time 
(hutting.  When  the  pifton  is  again  drawn  up,  S ffiuts,  R 
opens,  the  air  in  theffudlion-pipe  dilates  anew,  and  the  water 
riles  higher  in  it.  Repeating  thefe  operations,  the  water  gets 
at  laft  into  the  working  barrel,  and  is  forced  into,  the  main  by 
puffiing  down  the  pifton,  and  is  puffied  along  to  the  pljce  of 
delivery. 

ine  operation  of  this  pump  is  therefore  two-fold,  fucking 
and  lorcing.  In  the  firft  operation,  the  fame  force  muft  be 
employed  as  in  the  fucking-pump,  namely,  a force  equal  to 
the  weight  of  a column  of  water  having  the  fetftion  of  the 
pifton  tor  its  bale,  and  the  height  of  the  pifton  above  the  water 
in  the  ciftern  for  itsffieight.  It  is  for  the  fake  of  this  part  of 
the  operation  that  the  upper  cone  is  added  to  the  pifton. 
The  air  and  water  would  pafs  by  the  fides  of  the  lower  cone 
while  the  pifton  is  drawn  up;  but  the  leather  of  the  upper 
cone  applies  to  the  ftp-face  of  the  barrel,  and  prevents  this. 
The  Ipace  contained  between  the  barrel  and  the  valve  S is  a 
great  obltnuftion  to  this  part  of  the  operation,  beeaufe  this  air 
cannot  be  rarefied  to  a very  great  degree.  For  this  realon  the 
fu6lion-pipe  of  a forcing-pump  muft  not  be  made  long.  It  is 
not  indeed  neceifary ; for  by  placing  the  pump  a few  feet 
lower,  the  water  will  rife  into  it  without  difficulty,  and  the  la- 
bour of  fu&ion  is  as  much  diminiftied  as  that  of  impulfion  is 
increafed.  However,  an  intelligent  artift  will  always  endeavour 
to  make  this  fpace  between  the  valve  S and  the  loweft  place  of 
the  pifton  as  fmall  as  poffible. 

The  power  employed  in  forcing  muft  evidently  furmognt  the 
preiTure  of  the  whole  water  in  the  rifing  pipe,  and  (independent 
of  what  is  neceflary  for  giving  the  water  the  required  velocity,  fo 
that  the  proper  quantity  per  hour  may  be  delivered),  the  pifton 
has  to  withftand  a force  equal  to  the  weight  of  a column  of  water 
having  the  le6lion  of  the  pifton  for  its  bafe,  and  the  perpendi- 
cular altitude  of  the  place  of  delivery  above  the  lower  lurt'ace  of 
the  pifton  for  its  height.  It  is  quite  indifferent  in  this  relpefb 
what  is  the  diameter  of  the  rifing  pipe  ; beeaufe  the  preffure  on 
the  pifton  depends  on  the  altitude  of  the  water  only,  independent 
of  its  quantity.  We  (hall  even  fee  that  a fmall  rifing  pipe  will 
require  a greater  force  to  convey  the  water  along  it  to  any  given 
height  or  diftance. 

When  we  would  employ  a pump  to  raife  water  in  a crooked 
pipe,  or  in  any  pipe  of  moderate  dimenlions,  this  form  of  pump, 
or  fomething  equivalent,  mult  be  uled.  In  bringing  up  great 
quantities  of  water  from  mines,  the  common  fucking-pump  is 
generally  employed,  as  really  the  be  ft  of  them  all : but  it  is  the 
mod  expenfive,  beeaufe  it  requires  the  pipe  to  be  perpendicular, 
ftraight,  and  of  great  dimenfions,  that  it  may  contain  the  pifton 
rods.  But  this  is  impracticable  when  the  pipe  is  crooked. 

If  the  forcing  pump,  conltruCted  in  the  manner  now  delcribed, 
be  employed,  we  cannot  ufe  forces  with  long  rods.  Thele  would 
bend  when  puftied  down  by  their  further  extremity.  In  this 
cafe,  it  is  ufual  to  employ  only  a fliort  and  ftilf  rod,  and  to  hang 
it  by  a chain,  and  load  it  with  a weight  fuperior  to  the  weight 
of  water  to  be  railed  by  it.  The  machinery  therefore  is  employ- 
ed, pot  in  forcing  the  water  along  the  riling- pipe,  but  in  railing 
the  weight  which  is  to  produce  this  eft’eCt  by  its  fubfequent  de- 
feent. 

In  this  cafe,  it  would  be  much  better  to  employ  the  lifting- 
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pump  0/ fig.  11,  For  as  the  load  on  the  forcers  mud  be  greater 
khan  the  reliftances  which  it  mult  furmount,  the  force  exerted 
bv  the  machine  mult  in  like  manner  be  greater  than  this  load. 
This  double  excefs  would  be  avoided  by  tiling  the  lifting- pump. 

It  will  readily  occur  to  the  reader  that  the  quantity  of  water 
delivered  by  any  pump  will  be  in  the  joint  proportion  of  the 
iurtace  or  bale  of  the  pilton  and  its  velocity  : for  this  meafures 
the  capacity  of  that  part  of  the  working  barrel  which  the  pifton 
palTes  over.  The  velocity  ot  the  water  in  the  ednduit  pipe,  and 
in  its  pafiage  through  every  valve,  will  be  greater  or  lets  than 
the  velocity  of  the  pifton  in  the  fame  proportion  that  the  area 
of  the  pifton  or  working  barrel  is  greater  or  lefs  than  the  area 
of  the  conduit  or  valve.  For  whatever  quantity  of  water  paffes 
through  any  fedlion  of  the  working-barrel  in  a fecond,  the  fame 
quantity  muft  go  through  any  one  of  thefe  pallages.  This  ena- 
bles us  to  modify  the  velocity  of  the  water  as  we  pleafe : we 
can  increafe  it  to  any  degree  at  the  place  of  delivery  by  dimi- 
nifhing  the  aperture  through  which  it  pafles,  provided  we  ap- 
ply futficient  force  to  the  pifton.  ( 

It  is  evident  that  the’  operation  of  a pump  is  by  ftarts,  and 
that  the  water  in  the  main  remains  at  reft,  prefling  on  the  valve 
during  the  time  that  the  pifton  is  withdrawn  from  the  bottom 
of  the  working  barrel.  It  is  in  moft  cafes  defirable  to  have 
this  motion  equable,  and  in  fome  cafes  it  is  abfolutely  neceflary. 
Thus,  in  the  engine  for  extinguiftiing  fires,  the  fpout  of  water 
going  by  jerks  could  never  be  diredfed  with  a certain  aim,  and 
half  of  the  water  would  be  loft  by  the  way;  becaufe  a body  at 
reft  cannot  in  an  inftant  be  put  in  rapid  motion,  and  the  firft 
portion  of  every  jerk  of  water  would  have  but  a fmall  velocity. 
A very  ingenious  contrivance  has  been  fallen  upon  for  obviating 
this  inconvenience,  and  procuring  a ftream  nearly  equable.  We 
have  not  been  able  to  difeover  the  author.  At  any  convenient 
part  of  the  riling  pipe  beyond  the  valve  S there  is  annexed  a ca- 
pacious veflel  VZ  (fig.  13.  n°x  and  2.)  clofe  at  top,  and  of  great 
Brength.  When  the  water  is  forced  along  this  pipe,  part  of  it 
gets  into  this  veflel,  keeping  the  air  confined  above  it,  and  it  fills 
It  to  fuch  a height  V,  that  the  elafticity  of  the  confined  air  ba- 
lances a column  reaching  to  T,  we  (hall  fuppofe,  in  the  riling 
pipe.  The  next  ftroke  of  the  pifton  fends  forward  more  water, 
which  would  fill  the  riling  pipe  to  fome  height  above  T.  But 
the  preifure  of  this  additional  column  caufes  fome  more  of  it  to 
go  into  the  air  veflel,  and  comprefs  its  air  fo  much  more  that  its 
elafticity  now  balances  a longer  column.  Every  fucceeding 
Broke  of  the  pifton  produces  a like  effedf.  The  water  rifes 
higher  in  the  main  pipe,  but  fome  more  of  it  goes  into  the  air- 
velfel.  At  laft  the  water  appears  at  the  place  of  delivery  ; and 
the  air  in  the  air-veflel  is' now  fo  much  comprefled  that  its  elaf- 
ticity balances  the  preflure  of  the  whole  column.  The  next 
Broke  of  the  pifton  fends  forward  fome  more  water.  If  the  di- 
ameter of  the  orifice  of  .the  main  be  futficient  to  let  the  water 
flow  out  with  a velocity  equal  to  that  of  the  pifton,  it  will  fo 
flow  out,  riling  no  higher,  and  producing  no  fenfible  addition 
to  the  compreflion  in  the  air-veflel.  But  if  the  orifice  of  the 
main  be  contracted  to  half  its  dimenfions,  the  water  fent  for- 
ward by  the  pifton  cannot  flow  out  in  the  time  of  the  liroke 
without  a greater  velocity,  and  therefore  a greater  force.  Part 
of  it,  therefore,  goes  into  the  air-veflel,  and  increafes  the  com- 
preflion. When  the  pifton  has  ended  its  ftroke,  and  no  more 
water  comes  forward,  the  compreflion  of  the  air  in  the  air-vel- 
fel  being  greater  than  what  was  fntticient  to  balance  the  preflure 
ot  the  water  in  the  main  pipe,  now  forces  out  lome  of  the  wa- 
ter which  is  lying  below  it.  This  cannot  return  towards  the 
pump,  becaufe  the  valve  S is  now  (hut.  It  therefore  goes  for- 
ward along  the  main,  and  produces  an  efflux  during  the  time 
of  the  pifton’s  rifing  in  order  to  make  another  ftroke.  In  order 
that  this  efflux  may  be  very  equable,*'  the  air-veflel  muft  be  very 
large.  If  it  be  fmall,  the  quantity  of  water  that  b dilcharged 
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by  it  during  the  return  of  the  pifton  makes  fo  great  a portion  * 
of  its  capacity,  that  the  elafticity  of  the  confined  air  is  too  much 
diminifhed  by  this  enlargement  of  its  bulk,  ,-ind  the  rate  of  efflux 
muft  diminift;  accordingly.  The  capacity  of  the  air-veflel  fliould 
be  fo  great  that  the  change  of  bulk  of  the  comprefled  air  during 
the  inadlion  of  the  pifton  may  be  inconfiderable.  It  muft  there- 
fore be  very  ftrong. 

It  is  prelty  indifferent  in  what  way  this  air-veflel  is  connedlcd 
with  the  rifing  pipe.  It  may  join  it  laterally,  as  in  fig.  13.  n°  1, 
and  the  main  pipe  go  on  without  interruption;  or  it  may  be 
made  to  furround  an  interruption  of  the  main  pipe,  as  in  fig.  13^ 
n°  2.  It  may  alfo  be  in  any  part  of  the  main-pipe.'  If  the  foie 
effedt  intended  by  it  is  to  produce  an  equable  jet,  as  in  ornamen- 
tal water-works,  it  may  be  near  the  end  of  the  main.  This  will 
require  much  lefs  ftrength,  becaufe  there  remains  but  a fhort  co- 
lumn of  water  to  comprefs  the  air  in  it.  But  it  is,  on  the  whole, 
more  advantageous  to  place  it  as  near  the  pump  as  poiiible,  that  it 
may  produce  an  equable  motion  in  the  whole  main-pipe.  This 
is  of  conliderable  advantage:  when  a column  of  water  feveral 
hundred  feet  long  is  at  reft  in  the  main-pipe,  and  rhe  pifton  at  one 
end  of  it  put  at  once  into  motion,  even  with  a moderate  velocity, 
the.  drain  on  the  pipe  would  be  very  great.  Indeed  if  it  were 
poftihle  to  put  the  pifton  inttantaneoufly  into  motion  with  a 
finite  velocity,  the  drain  on  the  pipe,  tending  to  burft  it,  would 
be  next  to  infinite.  But  this  feems  impoflible  in  nature;  all 
changes  of  motion  which  we  ohferve  are  gradual,  becaufe  all 
impelling  bodies  have  fome  elafticity  or  foftnefs  by  which  they 
yield  to  compreflion.  And,  in  the  way  in  which  piftons  are 
commonly  moved,  viz.  by  cranks,  or  fomething  analogous  to 
them,  the  motion  is  very  fenfibly  gradual.  But  liill  the  air- 
veflel  tends  to  make  the  motion  along  the  main-pipe  lefs  de- 
fultory  and  therefore  diminilhes  thole  drains  which  would  re- 
ally take  place  in  the  main-pipe.  It  adls  like  the  fprings  of  a 
travelling  carriage,  whofe  jolts  are  incomparably  lefs  than  thole 
of  a cart ; and  by  this  means  really  enables  a given  force  to 
propel  a greater  quantity  of  water  in  the  fame  time. 

We  may  here  by  the  way  obferve,  that  the  attempts  of  me- 
chanicians to  correft  this  unequal  motion  of  the  pifton-rod  are 
mifplaced,  and  if  it  could  b^  done,  would  greatly  hurt  a pump. 
One  of  the  beft  methods  of  producing  this  efledt  is  to  make  the 
pifton-rod  confift  of  two  parallel  bars,  having  teeth  in  the  fides 
which  front  each  other.  Let  a toothed  wheel  be  placed  be- 
tween them,  having  only  the  half  of  its  circumference  furnifhed 
with  teeth.  It  is  evident,  without  any  further  defeription,  that 
if  this  wheel  be  turned  uniformly  round  its  axis,  the  pifton-rod 
will  be  moved  uniformly  up  and  down  without  intermiflion. 
This  has  often  been  put  in  praftice;  but  the  machine  always 
went  by  jolts,  and  feldom  lalted  a few  days.  Unlkilled  mecha- 
nicians attributed  this  to  defeat  in  the  execution:  but  the  fault 
is  eflential,  and  lies  in  the  principle. 

The  machine  could  not  perform  one  ftroke,  if  the  firft  mover 
did  not  llacken  a little,  or  the  different  parts  of  the  machine 
did  not  yield  by  bending  or  by  compreflion  ; and  no  ffrength  of 
materials  could  withftand  the  violence  of  the  ftrains  at  every  re- 
ciprocation of  the  motion.  This  is  chiefly  experienced  in  great 
works  which  are  put  in  motion  by  a water-wheel,  or  fome  other 
equal  power  exerted  on  the  tnafs  of  matter  of  which  the  ma- 
chine confirts.  The  water-wheel  being  of  great  weight,  moves 
with  confiderable  fteadinefs  or  uniformity  ; and  when  an  addi- 
tional refillance  is  oppofed  to  it  by  the  beginning  of  a new  ftroke 
of  the  pifton,  its  great  quantity  of  motion  is  but  little  affefted 
by  this  addition,  and  it  proceeds  very  little  retarded;  and  the 
machine  muft  either  yield  a little  by  bending  and  compreflion, 
or  go  to  pieces,  which  is  the  common  event.  Cranks  are  free 
from  thisdncohvenience,  becaufe  they  accelerate  the  pillon  gra- 
dually, and  bring  it  gradually  to  reft,  while  the  water-wheel 
moves  round  with  almoft  perfeft  uniformity.  The  only  in- 
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convenience  (anti  it  may  be  confulerable)  attending  this  flow 
- motion  of  the  pi  (Ion  at  the  beginning  of  its  droke  is,  that  the 
valves  do  not  (hut  with  rapidity,  fo  that  lome  water  gets  back 
.•  through  them.  But  when  they  are  properly  formed  and  loaded, 

. this  is  but  trilling. 

We  mull  not  imagine  that  becaufe  the  dream  produced  by 
the  atlitlance  of  an  air-barrel  is  almolt  perfectly  equable,  and 
ft  becaufe  as  much  water  runs  out  during  the  returning  of  the 
pidon  as  during  its  aftive  droke,  it  therefore  doubles  the  quan- 
tity of  water.  No  more  water  can  run  out  than  what  is  lent 
forward  by  the  pillon  during  its  effeftive  droke.  The  conti- 
nued dream  is  produced  only  by  preventing  the  whole  of  this 
water  from  being  difcharged  during  this  time,  and  by  providing 
a propelling  force  to  aft  during  the  pifton’s  return.  Nor  does 
. it  enable  the  moving  force  of  the  pidon  to  produce  a double  ef- 
i feft:  for  the  compredion  which  is  produced  in  the  air-veflel, 
more  than  what  is  necedary  for  merely  balancing  the  quiefcent 
column  of  water,  reafts  on  the  pidon,  redding  its  compredion 
I jud  as  much  as  the  column  of  water  would  do  which  produces 
a velocity  equal  to  that  of  the  efflux.  Thus  if  the  water  be 
made  to  fpout  with  the  velocity  of  eight  feet  per  fecond,  this 
would  require  an  additional  column  of  one  foot  high,  and  this 
would  jud  balance  the  compredion  in  the  air-vedel,  which  main- 
tains this  velocity  during  the  non-aftion  of  the  pidon.  It  is, 
however,  a matter  of  fait,  that  a pump  furnidied  with  an  air- 
vedel  delivers  a little  more  water  than  it  would  do  without  it. 
But  the  difference  depends  on  the  combination  of  many  very 
! didimilar  circumdances,  which  it  is  extremely  difficult  to  bring 
> into  calculation.  Some  of  thefe  will  be  mentioned  afterwards. 

To  defcribe,  or  even  to  enumerate,  the  immenfe  variety  of 
combinations  of  thefe  three  fimple  pumps  would  fill  a volume. 
We  (ball  feleft  a few,  which  are  more  deferving  of  notice. 

I.  The  common  fucking-pump  may,  by  a fmall  addition,  be 
converted  into  a lifting  pump,  fitted  for  propelling  the  water 
to  any  didance,  and  with  any  velocity. 

Fig.  14.  is  a fucking-pump,  whole  working-barrel  ACDB 
has  a lateral  pipe  AEGHF  connefted  with  it  clofe  to  the  top. 
This  terminates  in  a main  or  rifing  pipe  IK,  furnidied  or  not 
with  a valve  L.  The  top  of  the  barrel  is  diut  up  by  a drong 
plate  MN,  having  a hollow  neck  terminating  in  a fmall  Hanch. 
The  pidon  rod  QR  pafles  through  this  neck,  and  is  nicely  turned 
and  polidied.  A number  of  rings  of  leather  are  put  over  the 
rod,  and  drongly  compreffed  round  it  by  another  flanch  and  fe- 
veral  fcrewed  bolts,  as  is  reprefented  at  OP.  By  this  contrivance 
the  rod  is  clofely  grafped  by  the  leathers,  but  may  be  eafily  drawn 
up  and  down,  while  all  paffage  of  air  or  water  is  effeftually  pre- 
vented. 

The  pidon  S is  perforated,  and  furnidied  with  a valve  open- 
ing upwards.  There  is  alfo  a valve  T on  the  top  of  the  (uftion- 
pipe  YXj  and  it  will  be  of  advantage,  though  not  abfolutely 
necedary,  to  put  a valve  L at  the  bottom  of  the  rifing  pipe. 
Now  fuppofe  the  pidon  at  the  bottom  of  the  v/orking  barrel. 
When  it  is  drawn  up,  it  tends  to  comprefs  the  air  above  it,  be- 
caufe the  valve  in  the  pidon  remains  diut  by  its  own  weight. 
The  air  therefore  is  driven  through  the  valve  L into  the  rifing 
pipe,  and  efcapes.  In  the  mean  time,  the  air  which  occupied 
the  (mall  fpace  between  the  pidon  and  the  valve  T expands  into 
the  upper  part  of  the  working-barrel ; and  its  eladicity  is  fo 
much  ciiminidied  thereby,  that  the  atmofphere  prell’es  the  wa- 
ter of  the  cillern  into  the  fuftion-pipe,  where  it  will  rife  till  an 
equilibrium  is  again  produced.  The  next  downward  droke  of 
the  pidon  allows  the  air,  which  had  come  from  the  fuftion-pipe 
into  the  barrel  during  the  afcer.t  of  the  pidon,  to  get  through 
its  valve.  Upon  drawing  up  the  pidon,  this  air  is  alfo  <iVawn 
off  through  the  rifing  pipe.  Repeating  this  procefs  brings  the 
water  at  ialt  into  the  working  barrel,  and  it  is  then  driven  along 
the  rifing  pipe  by  the  pidon.. 
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This  is  one  of  the  bed  forms  of  a pump.  The  rarefaftion 
may  be  very  perfeft,  becaufe  the  pidon  can  be  brought  fo  near 
to  the  bottom  of  the  working-barrel  : and,  for  (orcing  water  in 
oppofition  to  great  predures,  it  appears  preferable  to  the  com- 
mon forcing-pump ; becaufe  in  that  the  pidon-rods  are  com- 
predTed  and  expofed  to  bending,  which  greatly  hurts  the  pump 
by  wearing  the  pidon  and  barrel  on  one  fide.  This  foon  renders 
it  lefs  tight,  and  much  water  fquirts  out  by  the  fides  of  the  pif- 
ton.  But  in  this  pump  the  pifton-rod  is  always  drawn  or 
pulled,  which  keeps  it  draight  ; and  rods  exert  a much  greater 
force  in  oppofition  to  a pull  than  in  oppodtion  to  compredion. 
The  collar  of  leather  round  the  pidon-rods  is  found  by  expe- 
rience to  need  very  little  repairs,  and  is  very  impervious  to  wa- 
ter. The  whole  is  very  acceffible  for  repairs ; and  in  this  refpeft 
much  preferable  to  the  common  pump  in  deep  mines,  where 
every  fault  of  the  pidon  obliges  us  to  draw  up  fome  hundred 
feet  of  pidon-rods.  By  this  addition,  too,  any  common  pump 
for  the  fervice  of  a houfe  is  converted  into  an  engine  for  extin- 
guidiing  fire,  or  may  be  made  to  convey  the  water  to  every  part 
of  the  houfe ; and  this  without  hurting  or  obffrufting  its  com- 
mon ufes.  All  that  is  necedary  is  to  have  a large  cock  on  the 
upper  part  of  the  working  barrel  oppofite  to  the  lateral  pipe  in 
this  figure.  The  cock  ferves  for  a fpout  when  the  pump  is 
ufed  for  common  purpofes  ; and  the  merely  (hutting  this  cock 
converts  the  whole  into  an  engine  for  extingui(hing  fire  or  for 
fupplying  diftant  places  with  water.  It  is  fcarcely  neceffary 
to  add,  that  for  thefe  fervices  it  will  be  proper  to  conneft  an 
air-veffel  with  fome  convenient  part  of  the  rifing  pipe,  in  order 
that  the  current  of  the  water  may  be  continual. 

We  have  frequently  fpoken  of  the  advantages  of  a conti- 
nued current  in  the  main  pipe.  In  all  great  works  a confider- 
able  degree  of  uniformity  is  produced  by  the  manner  of  dif- 
pofing  the  aftions  of  the  different  pumps ; for  it  is  very  rarely 
that  a machine  works  but  one  pump.  In  order  to  maintain 
fome  uniformity  in  the  refidance,  that  it  may  not  all  be  oppofed 
at  once  to  the  moving  power,  with  intervals  of  total  inaftion, 
which  would  produce  a very  hobbling  motion,  it  is  ufual  to  dif- 
tribute  the  work  into  portions,  which  fucceed  alternately  ; and 
thus  both  diminith  the  drain,  and  give  greater  uniformity  of 
aftion,  and  frequently  enable  a natural  power  which  we  can 
command,  to  perform  a piece  of  work  which  would  be  impoffi- 
ble,  if  the  whole  refidance  were  oppofed  at  once.  In  all  pump 
machines  therefore  we  are  obvioufly  dire6ted  to  condruft  them 
fo  that  they  may  give  motion  to  at  lead  two  pumps,  which 
work  alternately.  By  this  means  a much  greater  uniformity  of 
current  is  produced  in  the  main  pipe.  It  will  be  rendered 
dill  more  uniform  if  four  are  employed,  fucceeding  each  other 
at  the  interval  of  one  quarter  of  the  time  of  a complete 
droke. 

But  ingenious  men  have  attempted  the  fame  thing  with  a 
fingle  pump,  and  many  different  condruftions  for  this  purpofe- 
have  been  propofed  and  executed.  The  thing  is  not  of  much 
importance,  nor  of  great  relearch.  "V\(e  dtall  content  our- 
felves  therefore  with  the  defeription  of  one  that  appears  to  us 
the  mod  perfeft,  both  in  refpeft  of  fimplicity  and  effeft. 

II.  Itconfids  of  a working-barrel  AB  (fig.  (5.)  clofe  at  both 
ends.  The  pidon  C is  folid.  and-  the  rod  OP  paffes  through  a 
collar  of  leathers  in  the  plate,  which  clofes  the  upper  end  of 
the  working-barrel.  This  barrel  communicates  laterally  with; 
two  pipes  H,  K;  the  communications  m and  ;/  being  as  near 
to  the  top  and  bottom  of  the  barrel  as  poffible.  Adjoining  to 
the  paflage  m are  two  valves  F and  G opening  upwards,  "Si- 
milar valves  accompany  the  pallage  n.  T.he  two  pipes  H 
and  K unite  in  a larger  riling  pipe  L.  They  are  all  repre- 
fented as  in  the  fame  plane ; but  the  upper  ends  mult  be 
bent  backwards,  to  give  room  for  the  motion  of  the  pidon* 
rod  OP. 
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Suppofe  the  pifton  clofe  to  the  entry  of  the  lateral  pipe  n, 
and  that  it  is  drawn  up  : it  compretres  the  air  above  it,  and 
drives  it  through  the  valve  G,  where  it  efcapes  along  the  rifing 
pipe ; at  the  fame  time  it  rarefies  the  air  in  the  fpace  below  it. 
Therefore  the  weight  of  the  atmofphere  thuts  the  valve  E,  and 
caufes.  the  water  of  the  cittern  to  rife  through  the  valve  D,  and 
fill  the  lower  part  of  the  pump.  When  the  pifton  is  puttied 
down  again,  this  water  is  firlt  driven  through  the  valve  E,  be- 
caule  D immediately  thuts ; and  then  moft  of  the  air  which 
was  in  this  part  of  the  pump  at  the  beginning  goes  up  through 
it,  fome  of  the,  water  coming  back  in  its  dead.  In  the  mean 
time,  the  air  which  remained  in  the  upper  part  of  the  pump 
after  the  afcent  of  the  pifton  is' rarefied  by  its  defcent  ; becaufe 
the  valve  G lhuta  as  foon  as  the  pifton  begins  to  defcend,  the 
valve  F opens,  the  air  in  this  fuibon-pipe  F f expands  into  the 
barrel,  and  the  water  rifes  int^  the  pipes  by  the  preffure  of  the 
atmofphere.  The  next  rife  of  the  pifton  muft  bring  more  water 
into  the  lower  part  of  the  barret,  and  muft  drive  a little  more 
air  through  the  valve  G,  namely,  part  of  that  which  had  come 
out  of  the  fuflion-pipe  F f-,  and  the  next  defcent  of  the  pifton 
muft  drive  more  water  into  the  rifing  pipe  H,  and  along  with 
it  molt  if  not  all  of  the  air  which  remained  below  the  pifton, 
and  muft  rarefy  ftill  mote  the.  air  remaining  above  the  pifton  ; 
and  more  water  will  come  in  through  the  pipe  F f,  and  get  into 
the  barrel.  It  is  evident  that  a few  repetitions  will  at  laft  fill 
the  barrel  on  both  fides  of  the  pifton  with  water.  When  this 
is  accompliflied,  there  is  no  difficulty  in  perceiving  how,  at 
every  rife  of  the  pifton,  the  water  of  the  ciftern  will  come  in 
by  the  valve  D,  and  the  water  in  the  upper  part  of  the  barrel 
will  be  driven  through  the  valye  G ; and,  in  every  defcent  of 
the  pifton,  the  water  of  the  ciftern  will  come  into  the  barrel 
by  the  valve  F,  and  the  water  below  the  pifton  will  be  driven 
through  the  valve  E : and  thug  there  will  be  a continual 
influx  into  the  barrel  through  the  valves  D and  F,  and  a con- 
tinual difcharge  along  the  rifing  pipe  L through  the  valves  E 
and  G. 

This  machine  is,  to  be  fure,  equivalent  to  two  forcing  pumps, 
although  it  has  but  one  barrel  and  one  pifton  ; but  it  has  no 
fort  of  fuperiority.  It  is  not  even  more  economical  in  moft 
cafes ; becaufe  we  apprehend  that  the  additional  workmanfhip 
will  fully  compenfate  for  the  barrel  and  pifton  that  is  faved. 
There  is  indeed  a faving  in  the  reft  of  the  machinery,  becaufe 
one  lever  produces  both  motions.  We  cannot  therefore  fay  that 
it  is  inferior  to  two  pumps ; and  we  acknowledge  that  there  is 
fome  ingenuity  in  the  contrivance. 

We  recommend  to  our  readers  the  perufal  of  Belidor’s  Arcbi- 
ieclure  Hydraulique,  where  is  to  be  found  a great  variety  of 
combinations  and  lorms  of  the  fimple  pumps  ; but  we  muft 
caution  them  with  refpeft  to  his  theories,  which  in  this  article 
are  extremely  defeftive.  Alfo  in  Leu p old’s  Theatrum  Macbi- 
narurn  Hydraulic  arum-,  there  is  a prodigious  variety  of  all  kinds 
of  pumps,  many  of  them  very  fingular  and  ingenious,  and 
many  which  have  particular  advantages,  which  may  fuit  local 
eircumftances,  and  give  them  a preference.  But  it  would  be 
improper  to  (well  a work  of  this  kind  with  fo  many  peculi- 
arities ; and  a perlon  who  makes  himfelf  mafter  of  the  prin- 
ciples delivered  here  in  fufficient  detail,  can  be  at  no  lofs  to  fuit 
a pump  to  his  particular  views,  or  to  judge  of  the  merit  of  fuch 
as  may  be  propofed  to  him. 

We  muft  now  take  notice  of  fome  very  confiderable  and  im- 
portant varieties  in  the  form  and  contrivance  of  the  effential 
parts  of  a pump. 

III.  The  forcing  pump  is  fometimes  of  a very  different  form 
from  chat  already  ddcribed.  Inftead  of  a pifton,  which  ap- 
plies itlelf  to  the  infide' of  the  barrel,  and  Aides  up  and  down  in 
it,  there  is  a long  cylinder  BOO.  (fig.  16.)  nicely  turned  and 
poliffied  on  the  outfide,  and  of  a diameter  fomewhat  Id's  than 
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the  infide  of  the  barrel.  This  cylinder  (called  a plunger) 
Aides  through  a collar  of  leathers  on  the  top  of  the  working-"' 
barrel,  and  is  conliruifted  an  follows  : The  top  of  the  barrel 
terminates  in  a llanch  a b,  pierced  with  four  holes  for  receiv- 
ing fcrew-bolts.  There  are  two  rings  of  metal,  c d,  ef  of 
the  fame  diameter,  and  having  holes  correfponding  to  thofe  in 
the  llanch.  Four  rings  of  foft  leather,  of  the  fame  fize,  and 
fimilarly  pierced  with  holes,  are  well  foalced  in  a mixture  of  ' 
oil,  tallow,  and  a little  rofin.  Two  of  thefe  leather  rings  are 
laid  on  the  pump-flanoh,  and  one  of  the  metal  rings  above 
them.  The  plunger  is  then  thruft  down  through  them,  by 
which  it  turns  their  iqner  edges  downwards.  The  other  two  1 
rings  are  then  flipped  on  at  the  top  of  the  plunger,  and  the 
fecond  metal  ring  is  put  over  them,  and  then  the  whole  are 
Aid  down  tovthe  metal  ring.  By  this  the  inner  edges  of  the 
laid  leather  rings  are  turned  upwards.  The  three  metal  rings 
are  now  forced  together  by  the  fere  wed  bolts  ; and  thus  the 
leathern  rings  are  ttrongly  compreffed  betweep  them,  and  made 
to  grafp  the  plunger  To  clofely  that  no  preffure  can  force  the 
water  through  between.  The  upper  metal  ring  juft  allows  the 
plunger  to  pals  through  it,  but  without  any  play;  fo  that  the 
turned  up  edges  of  the  leathern  rings  do  not  come  up  between 
the  plunger  and  the  upper  metal  ring,  but  are  lodged  in  a little 
conical  taper,  which. is  given  to  the  inner  edge  of  the  upper 
plate,  its  hole  being  wider  below  than  above.  It  is  on  this 
trifling  circumftance  that  the  great  tightnefs  of  the  collar  de- 
pends. To  prevent  the  leathers  from  fhrinking  by  drought, 
there  is  ufually  a little  ciftern  formed  round  the  head  of  the 
pump,  and  kept  full  of  water.  The  plunger  is  either  forced 
by  a rod  from  a working  beam,  or  by  a let  of  metal  weights 
laid  on  it,  as  is  reprefented  in  the  figure. 

It  is  hardly  neceffary  to  be  particular  in  explaining  the  ope- 
ration of  the  pump.  When  the  plunger  is  at  the  bottom  of  the 
barrel,  touching  the  fixed  valve  M with  its  lower  extremity,  it 
almoft  completely  fills  it.  That  it  may  do  it  completely,  there 
is  fometifnes  a (mail  pipe  RSZ  branching  out  from  the  top  of 
the  barrel,  and  fitted  with  a cock  at  S.  Water  is  admitted  till 
the  barrel  is  completely  filled,"  and  the  c jck  is  then  ftiut.  Now 
when  the  plunger  is  drawn  up,  the  valve  N in  the  rifing  pipe 
muft  remain  fhut  by  the  preffure  of  the  atmofphere,  and  a void 
muft  be  made  in  the  barrel.  Therefore  the  valve  M on  the  top 
of  the  fu6lion-pipe  muft  be  opened  by  the  elaftieity  of  the  air 
in  this  pipe,  and  the  air  muft  expand  into  the  barrel;  and,  be- 
ing no  longer  a balance  for  the  atmofphere,  the  water  in  the 
ciftern  muft  be  forced  into  the  luftion-pipe,  and  rife  in  it  to  a 
certain  height.  When  the  plunger  defeends,  it  muft  drive  the 
water  through  the  valve  N (for  the  valve  M will  immediately 
fhut),  and  along  with  it  moft  of  the  air  which  had  come  into 
the  barrel.  And  as  this  air  occupied  the  upper  part  of  the 
barrel,  part  of  it  will  remain  when  the  plunger  has  reached  the 
bottom ; but  a flroke  or  two  will  expel  it  all,  and  then  every 
fucceeding  ftroke  of  the  defeending  pifton  will  drive  the  water 
alpng  the  rifing  pipe,  and  every  alcent  of  the  piunger  will  be 
followed  by  the  water  from  the  cillern. 

The  advantage  propofed  by  this  form  of  pifton  is,  that  it  may 
be  more  accurately  made  and  poliffied  tnan  the  infide  ot  a work- 
ing-barrel, and  it  is  of  much  eafier  repair.  Yet  we  do  not  find 
that  it  is  much  ufed,  although  an  invention  ot  laft  century  (we 
think  by  Sir  Samuel  Holland ),  and  much  prailed  b)  the  writers 
on  thele  fubjebts. 

It  is  ealy  to  fee  that  the  fucking-pump  may  be  varied  in  the  . j 
fame  way.  Suppole  this  plunger  io  be  open  both  at  top  and 
bottom,  but  the  bottom  filled  with  a valve  opening  upward. 
When  this  is  puflied  to  the  bottom  of  the  barrel,  the  air  which 
it  tends  to  comprcls  lifts  the  valve  (the  lateral  pipeFIIC  being 
taken  away  and  the  pallage  fliut  up),  and  efcapes  through  the 
plunger.  When  it  is  drawn  up,  it  makes  the  lame  rarefaction 
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as  the  ("olid  plunger,  becaufe  the. valve  at  O (lints,  and  the  water 
will  come  up  from'  the  ciftern  as  in  the  former  cafe.  If  the 
plunger  be  now  thrull  down  again,  the  valve  M (huts,  the  valve 
O is  forced  open,  and  the  plunger  is  filled  with  water.  This 
will  be  lifted  by  it  during  its  next  afcent ; and  when  it  is  pufh- 
cd  down  again,  the  water  which  filled  it  mud  now  be  pufticd 
out,  and  will  tlow  over  its  fides  into  the  ciftern  at  the  head  of 
the  barrel.  Inftead  of  making  the  valve  at  the  bottom  of  the 
pifton,  it  may  be  made  at  the  top  ; but  this  difpofition  is 
much  inferior,  becaufe  it  cannot  rarefy  the  air  in  the  barrel 
one  half.  This  is  evident;  for  the  capacity  of  the  barrel  and 
plunger  together  cannot  be  twice  the  capacity  of  the  barrel. 

IV.  It  may  be  made  after  a ftill  different  form,  as  roprefented 
in  plate  30.  fig.  17.  Here  the  fuftion-pipe  CO  comes  up 
through  a ciftern  KMNL  deeper  or  longer  than  the  intended 
ftroke  of  the  pifton,  and  has  a valve  C at  top.  The  pifton, 
or  what  a£ls  in  lieu  of  it,  is  a tube  AHGB,  open  at  both  ends, 

• and  of  a diameter  fomewhat  larger  than  that  of  the  faction*' 
pipe.  The  interval  between  them  is  filled  up  at  HG  by  a ring 
or  belt  of  foft  leather,  which  is  fattened  to  the  outer  tube,  and 
moves  up  and  down  with  it,  Hiding  along  the  fmoothly  polifhed 
furface  of  the  fu£tion-pipe  with  very  little  fridtion.  There  is 
a valve  I on  the  top  of  this  pifton,  opening  upwards.  Water 
is  poured  into  the  outer  ciftern. 

The  outer  cylinder  or  pifton  being  drawn  up  from  the  bot- 
tom, there  is  a great  rarefattion  of  the  air  which  was  between 
them,  and  the  atmofphere  preffes-  the  water  up  through  the 
fuftion-pipe  to  a certain  height  ; for  the  valve  I keeps  fhut  by 
the  preffure  of  the  atmofphere  and  its  own  weight.  Pulhing 
down  the  pifton  caufes  the  air,  which  had  expanded  from  the 
fu6tion-pipe  into  the  pifton,  to  efcape  through  the  valve  I 
drawing  it  up  a fecond  time,  allows  the  atmofphere  to  prefs 
more  water  into  the  fuiStion-pipe,  to  fill  it,  and  alfo  part  of  the 
pifton.  When  this  is  pufaed  down  again,  the  water  which 
had  come  through  the  valve  C is  now  forced  out  through  the 
valval  into  the  ciftiyn  KMNL,  and  now  the  whole  is  full  of 
water.  When,  therefore,  the  pifton  is  drawn  up,  the  water 
follows,  and  fillsdt,  if  not  33  feet  above  the  water  in  the  ciftern; 
and  when  it  is  puftied  down  again,  the  water  which  filled  the 
pifton  is  all  thrown  out  into  the  ciftern  ; and  after  this  it  de- 
livers its  full  contents  of  water  every  ftroke.  The  water  in  the 
ciftern  KMNL  effectually  prevents  the  entry  of  any  air  between 
the  two  pipes  ; fo  that  a very  moderate  compreflion  of  the  belt 
of  foft  leather  at  the  mouth  of  the  pifton  cylinder  is  fufficient 
to  make  all  perfectly  tight. 

It  might  be  made  differently.  The  ring  of  leather  might  be 
fattened  round  the  top  of  the  inner  cylinder  at  DF,  and  Hide  on 
the  infide  of  the  pifton  cylinder  : but  the  firft  form  is  mod 
eafily  executed.  Mufchenbroeck  has  given  a figure  of  this 
pump  in  his  large  fyftem  of  natural  philofophy,  and  (peaks 
very  highly  of  its  performance.  But  we  do  not  fee  any  advan- 
tage which  it  polTefl'es  over  the  common  fucking-pump.  He 
indeed  fays  that  it  is  without  friction,  and  makes  no  mention  of 
the  ring  of  leather  between  the  two  cylinders.  Such  a pump 
will  raife  water  extremely  well  to  a (mall  height,  and  it  feems 
to  have  been  a model  only  which  he  had  examined  : but  if  the 
futtion-pipe  be  long,  it  will  by  no  means  do  without  the  leather ; 
for  on  drawing  up  the  pifton,  the  water  of  the  upper  ciftern  will 
rife  between  the  pipes,  and  fill  the  pifton,  and  none  will  come 
up  through  the  fadtion-pipe. 

We  may  take  this  opportunity  of  obferving,  that  the  many 
ingenious  contrivances  of  pumps  without  friction  are  of  little 
importance  in  great  works  ; be  aufe  the  friction  which  is  com- 
pletely fufficient  to  prevent  all  dcape  of  water  in  a well-con- 
lirudted  pump  is  but  a veiy  trifling  part  of  the  whole  force.  In 
the  great  pumps  which  are  u<  1 in  mines,  and  are  worked  by  a 
fleam-engine,  it  is  very  ulua.  to  make  the  pitions  and  valves 


without  any  leather  whatever.  The  working  barrel  is  bored 
truly  cylindrical,  and  the  pifton  is  made  of  metal  of  a fize  that 
will  juft  pafs  along  it  without  flicking.  When  this  is  drawn 
up  with  the  velocity  competent  to  a properly  loaded  machine, 
» he  quantity  of  water  which  efcapes  round  the  pifton  is  infiyni- 
ficant.  The  pifton  is  made  without  leathers,  not  to  avoid  fric- 
tion, which  is  alfo  infignificant  in  fach  works  ; but  to  avoid  the 
neceifity  of  frequently  drawing  it  up  for  repairs  through  fach  a 
length  of  pipes. 

V.  If  a pump  abfofately  without  friction  is  wanted,  the  fol- 
lowing feems  preferable  for  fimplicity  and  performance  to  any 
we  have  feen,  when  made  ufe  of  in  proper  fituations.  Let  NO 
(fig.  18.)  be  the  furface  of  the  water  in  the  pit,  and  K the  place 
of  delivery.  The  pit  muft  be  as  deep  in  water  as  from  K to 
NO.  ABCD  is  a wooden  trunk,  round  or  fquare,  open  at 
both  ends,  and  having  a valve  P at  the  bottom.  The  top  of 
this  trunk  muft  be  on  a level  with  K,  and  has  a fmall  ciftern 
EADF.  It  alfo  communicates  laterally  with  a rifing  pipe 
GHK,  furnifhed  with  a valve  at  H opening  upwards.  LM  is 
a beam  of  timber  fo  fitted  to  the  trunk  as  to  fill  it  without 
flicking,  and  is  of  at  lead  equal  length.  It  hangs  by  a chain 
from  a working  beam,  and  is  loaded  on  the  top  with  weights 
exceeding  that  of  the  column  of  Water  which  it  difplaces. 
Now  fappofe  this  beam  allowed  to  defeend  from  the  pofition  in 
which  it  is  drawn  in  the  figure ; the  water  muft  rife  all  around 
it,  in  the  crevice  which  is  between  it  and  the  trunk,  and  alfo 
in  the  rifing  pipe  ; becaufe  the  valve  P fhuts,  and  H opens  ; fo 
that  when  the  plunger  has  got  to  the  bottom,  the  water  will 
Hand  at  the  level  of  K.  When  the  plunger  is  again  drawn  up 
to  the  top  by  the  action  of  the  moving  power,  the  water  finks 
again  in  the  trunk,  but  not  in  the  rifing  pipe,  becaufe  it  is 
flopped  by  the  valve  H.  Then  allowing  the  plunger  to  defeend 
again,  the  water  muft  again  rife  in  the  trunk  to  the  level  of  K, 
and  it  muft  now  flow  out  at  K ; and  the  quantity  difeharged 
will  be  equal  to  the  part  of  the  beam  below  the  furface  of  the 
pit-water,  deducing  the  quantity  which  fills  the  fmall  fpace 
between  the  beam  and  the  trunk.  This  quantity  may  be  re- 
duced almoft  to  nothing  ; for  if  the  infide  of  the  trunk  and  the 
outfide  of  the  beam  be  made  tapering,  the  beam  may  be  let- 
down till  they  exactly  fit  ; and  as  this  may  be  done  in  fquare 
work,  a good  workman  can  make  it  exceedingly  accurate.  But 
in  this  cafe,  the  lower  half  of  the  beam  and  trunk  muft  not  ta- 
per ; and  this  part  of  the  trunk  muft  be  of  fiifficieut  width 
round  the  beam  te-  allow  free  paflage  into  the  rifing  pipe.  Or, 
which  is  better,  the  rifing  pipe  muft  branch  off  from  the  bottom 
of  the  trunk.  A difebarge  may  be  made  from  the  ciftern  EADF, 
fo  that  as  little  water  as  poifible  may  defeend  along  the  trunk 
when  the  pifton  is  raifed. 

One  great  excellence  of  this  pump  is,  that  it  is  perfectly  free 
from  all  the  deficiencies  which  in  common  pumps  refult  from 
want  of  being  air-tight.  Another  is,  that  the  quantity~of  wa- 
ter raifed  is  precifely  equal  to  the  power  expended  ; for  any 
want  of  accuracy  in  the  work,  while  it  occafions  a diminution 
"of  the  quantity  of  water  difeharged,  makes  an  equal  diminution 
in  the  weight  which  is  neceffary  for  pufhing  down  the  plunger. 
We  have  feen  a machine  confittingof  two  fach  pumps  fafpend- 
ed  from  the  arms  of  a long  beam,  the  upper  lide  of  which  was 
formed  into  a walk  with  a rail  on  each  fide.  A man  flood  on 
one  end  till  it  got  to  the  bottom,  and  then  walked  foberly  up  to 
the  other  end,  the  inclination  being  about  twenty-five  degrees 
at  fifff,  but  gradually  diminifhed  as  he  went  along,  and  changed 
the  load  of  the  beam.  By  this  means  he  made  the  other  end 
go  to  the  bottom,  and  fo  on  alternately,  with  the  eafieft  of  all 
exertions,  and  what  we  are  mod  fitted  far  by  our  ftru&ure. 
With  this  machine,  a very  feeble  eld  man,  weighing  110 
pounds,  railed  7.  cubic  feet  of  water  n 1 feet  high  in  a minute, 
and  continued  working  8 or  10  hours  every  day.  A (lout  young 
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mart,  weighing  nearly  133  pound?,  raifed  to  the  fame 
height 3.  and  when  he  carried  30  pounds,  conveniently  llung 
about  him,  he  railed  qj  feet  to  this  height,  working  10  honrs 
a-day  without  fatiguing  himfelf.  This  exceeds  Defagulier’s 
maximum  ot  a hoglhead  of  water  10  feet  high  in  a minute,  in 
the  proportion  of  y to  7 nearly.  It  is  limited  to  very  moderate 
heights  ; but  in  fetch  fituations  it  is  very  effefilual.  It  was  the 
contrivance  ot  an  untaught  labouring  man,  poflefled  of  uncom- 
mon mechanical  genius.  We  fhall  have  occafion  to  mention, 
with  refpeft,  fome  other  contrivances  of  the  fame  perfon  in  the 
article  Water- Works. 

VT.  The  moll  ingenious  contrivance  of  a pump  without 
friction  is  that  of  Mr.  Hafkins,  detcribed  by  Delaguliers,  and 
called  by  him  the  Quicksilver  Pump.  Its  confirmation  and 
mode  of  operation  are  pretty  complicated  ; but  the  follow- 
ing  preliminary  oblervations  will,  we  hope,  render  it  abundantly 
plain. 

Let  i l m k (fig.  xy.)  be  a cylindrical  iron  pipe,  about  fix 
feet  long,  open  at  top.  Let  eg  bfbt  another  cylinder,  con- 
nected with  it  at  bottom,  and  of  fmaller  diameter.  Jt  may 
either  be  folid,  or,  if  hollow,  it  muft  be  clofe  at  top.  Let 
a c d b be  a third  iron  cylinder,  of  an  intermediate  diameter, 
fo  that  it  may  move  up  and  down  between  the  other  two  with- 
out touching  either,  but  with  as  little  interval  as  potfible.  Let 
this  middle  cylinder  communicate  by  means  of  the  pipe  A 13, 
with  the  upright  pipe  FE,  having  valves  C and  D (both  open- 
ing upwards)  adjoining  to  the  pipe  of  communication.  Sup- 
pole  the  outer  cylinder  fufpended  by  chains  from  the  end  of  a 
working  beam,  and  let  mercury  be  poured  into  the  interval 
between  the  three  cylinders  till  it  fills  the  fpace  to  op,  about 
three-fourths  of  their  height.  Alio  fuppofe  that  the  lower 
end  of  the  pipe  FE  is  immerfed  into  a cittern  of  water,  and 
that  the  valve  D is  lefs  than  33  feet  above  the  furface  of  this 
water. 

Now  fuppofe  a perforation  made  fomewhere  in  the  pipe  AB, 
and  a communication  made  with  an  air-pump.  When  the 
air-pump  is  worked,'  the  air  contained  in  CE,  in  AB,  and  .in 
the  fpace  between  the  inner  and  middle  cylinders,  is  rarefied, 
and  is  abfiradled  by  the  air-pump  3 for  the  valve  JD  imme- 
diately (huts.  The  prefTure  of  the  atmofphere  will  caufe  the 
water  to  rife  in  the  pipe  CE,  and  will  caufe  the  mercury  to  rife 
between  the  inner  and  middle  cylinders,  and  fink  between  the 
outer  and  middle  cylinders.  Let  us  fuppofe  mercury  12  times 
heavier  than  water  : then  for  every  foot  that  the  water  rifes  in 
EC,  the  level  between  the  outfide  and  infide  mercury  will  vary  an 
inch  ; and  if  we  luppofe  DE  to  be  30  feet,  then  if  we  can  rarefy 
the  air  fo  as  to  raife  the  water  to  D,  the  outfide  mercury  will  be 
deprefled  to  7,  r,  and  the  infide  mercury  will  have  rileri  to  s,  t, 
s q and  t r being  about  30  inches.  In  this  flate  of  things, 
the  water  will  run  over  by  the  pipe  BA,  and  every  thing  will 
remain  nearly  in  this  pofition.  The  columns  of  water  and 
mercury  balance  each  other,,  and  balance  the  preflure  of  the 
atmofphere. 

While  things  are  in  this  fiate  of  equilibrium,  if  we  allow 
the  cylinders  to  defeend  a little,  the  water  will  rife  in  the  pipe 
F E,  which  we  may  now  confider  as  a fu£tion-pipe  ; for  by  this 
motion  the  capacity  of  the  whole  is  enlarged,  and  therefore  the 
prefiure  of  the  atmofphere  will  Hill  keep  it- full,  and  the  fitu- 
ation  of  the  mercury  will  again  be  fuch  that  all  (hall  be  in  equi- 
Ii brio-  It  will  be  a little  lower  in  the  infide  fpace  and  higher 
in  the  outfide. 

Iaki.  g this  view  of  things,  we  fee  clearly  how  the  water  is 
fupported  by  the  atmofphere  at  a very  confiderable  height. 
1 be  apparatus  is  analogous  to  a fyphon  which  lias  one  leg 
filled  with  water  and  the  other  with  mercury.  But  it  was  not 
neceflary  to  employ  an  air-pump  to  fill  it.  Suppofe  it  again 
empty,  and  all  the  valves  Ihut  by  their  own  weight.  Let  the 
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cylinders  defeend  a little.  The  capacity  of  the  fpaccs  below 
the  valve  D is  enlarged,  and  therefore  the  included  air  is  rare- 
fied, and  fome  of  the  air  in  the  pipe  CE  mull  diffufe  itfelf  into 
the  fpace  quitted  by  the  inner  cylinder.  Therefore  the  atmo- 
fpherc  will  prefs  fome  water  up  the  pipe  FE,  and  fome  mercury 
into  the  inner  fpace  between  the  cylinders.  When  the  cylinders 
are  railed  again,  the  air  which  came  from  the  pipe  CE  would 
return  into  it  again,  but  is  prevented  by  the  valve  C. — Railing 
the  cylinders  to  their  former  height  w'ould  comprefs  this  air  j 
it  thererefore lifts  the  valve  D,  and  efcapes.  Another  deprelfion 
of  the  cylinders  will  have  a fimilar  effedt.  The  water  will  rife 
higher  in  FC,  and  the  mercury  in  the  inner  fpace  ; and  then* 
alter  repeated  ftrokes  the  water  will  pafs  the  valve  C,  and  fill 
the  whole  aparatus,as  the  air-pump  hadcaufed  it  to  do  before. — . 
The  pofition  of  the  cylinders,  when  things  are  in  this  fituation, 
is  reprefented  in  fig.  20.  the  outer  and  inner  cylinders  in  their 
lowdt  pofition  having  defeended  about  30  inches.  The  mer- 
cury in  the  outer  fpace  Rands  at  q,  r , a little  above  th^  middle 
of  the  cylinders,  and  the  mercury  in  the  inner  fpace  is  near  the 
top  d of  the  inner  cylinder.  Now  let  the  cylinders  be  drawm 
up.  The  water  above  the  mercury  cannot  get  back,  again 
through  the  valve  C,  which  firuts  by  its  own  weight.  We 
therefore  attempt  to  comprefs  it ; but  the  mercury  yields,  and 
defeends  in  the  inner  fpace,  and  rifes  in  the  outer  till  both  are 
quickly  on  a level,  about  the  height  v v.  If  we  continue 
to  raife  the  cylinders,  the  compreflion  forces  out  more  mercury,, 
and  it  now  Rands  lower  in  the  inner  than  in  the  outer  fpace. 
But  that  there  may  be  fomething  to  balance  this  inequality  of 
the  mercurial  columns,  the  water  goes  through  the  valve  D,  and 
the  equilibrium  is  reRored  when  the  height  of  the  water  in  the 
pipe  ED  above  the  furface  of  the  internal  mercury  is  12  times 
the  diflerence  of  the  mercurial  columns  (on.  the  former  fup- 
pofition  of  fpecific  gravity).  If  the  quantity  of  water  be  fuch 
as  to  rife  two  feet  in  the  pipe  ED,  the  mercury  in  the  outer 
fpace  will  be  two  inches  higher  than  that  in  the  inner  fpace. 
Another  deprelfion  of  the  cylinders  will  again  enlarge  the  fpace 
within  the  apparatus,  the  mercury  will  take  the  polition  of 
fig.  19.  and  more  water  will  come  in.  Railing  the  cylinders 
will  fend  this  water  four  feet  up  the  pipe  ED,  and  the  mercury 
will  be  four  inches  higher  in  the  inner  than  in  the  outer  fpace. 
Repeating  this  operation,  the  water  will  be  raifed  Rill  higher 
in  DE  3 and  this  will  go  on  till  the  mercury  in  the  outer  fpace 
reaches  the  top  of  the  cylinder ; and  this  is  the  limit  of  the 
performance.  The  dimenlions  with  which  we  fet  out  will 
enable  the  machine  to  raife  the  water  about  30  feet  in  the  pipe, 
F3D  3 which,  added  to  the  30  feet  of  CF,  makes  the  whole  height 
above  the  pit-water  60  feet.  By  making  the  cylinders  longer,, 
we  increafe  the  height  of  FD.  This  machine  mult  be  worked 
with  great  attention,  and  but  flowly ; for  at  the  beginning  of 
the  forcing  Rroke  the  mercury  very  rapidly  finks  in  the  inner 
fpace  and  rifes  in  the  outer,  and  will  dalh  out  and  be  ioR.  To 
prevent  this  as  much  as  pofiible,  the  outer  cylinder  terminates 
in  a fort  of  cup  or  dilh,  and  the  inner  cylinder  fliould  be  tapered 
atop. 

The  machine  is  exceedingly  ingenious  and  refined  ; and  there 
is  no  doubt  but  that  its  performance  will  exceed  that  of  any 
other  pump  which  raifes  the  water  to  the  fame  height,  becaufe 
fridtion  is  completely  avoided,  and  there  can  be  no  want  of 
tightnefs  of  the  piRon.  But  this  is  all  its  advantage  5 and  from 
what  has  been  obferved,  it  is  but  trifling.  The  expenfe  would 
be  enormous  3 for  with  whatever  care  the  cylinders  are  made, 
the  interval  between  the  inner  and  outer  cylinders  mult  contain 
a very  great  quantity  of  mercury.  The  middle  cylinder  muR 
be  made  of  iron  plate,  and  muR  be  without  a feam,  for  the 
mercury  would  diflolve  every  folder.  For  fuch  reafons,  it  has 
never  come  into  general  ufe.  But  it  would  have  been  unpar- 
donable to  have  omitted  the  ^defeription  of  an  invention  which 
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£ is  fo  original  and  ingenious  ; and  there  are  feme  occafions  where 
r it  may  be  of  great  life,  as  in  nice  experiments  for  illuftrating 
the  theory  of  hydraulics,  it  would  give  the  finelt  piftons  for 
nieafuring  the  preffures  of  water,  in  pipes.  See.  It  is  on  pre- 
cifely  the  fame  principle  that  the  cylinder  bellows,  deferibed  in 
the  article  Pneumatics,  are  conltrudted. 

We  beg  leave  to  conclude  this  part  of  the  fubjeCl  with  the 
defeription  of  a pump  without  friction,  which  may  be  conftrufled 
in  a variety  of  ways  by  any  common  carpenter,,  without  the 
afGllance  of  the  pump-maker,  or  plumber,  and  will  be  very 
effective  for  raifing  a great  quantity  of  water  to  fmall  heights, 
as  in  draining  marlhes,. marie  pits,  quarries.  Sic.  or  even  for  the 
fcrvice  of  a houfe. 

VII.  ABCD(pl.  30".  fig.  2i.)isa  fquare  trunk  of  carpenter’s 
work  open  at  both  ends,  and  having  a little  eiltern  and  fpout 
at  top.  Near  the  bottom  there  is  a partition  made  of  board, 
perforated  with  a hole  E,  and  covered  with  a clack,  f f ff 
repreftnts  a long  cylindrical  bag  or  pudding,  made  of  leather  or 
of  double  canvas,  with  a fold  of  thin  leather  fucli  as  fheepfkin 
between  the  canvas  bags.  This  is  firmly  nailed  to  the  board 
E with  foft  leather  between.  The  upper  end  of  tl  is  bag  is 
fixed  on  a round  board  having  a hole  and  valve  E.  This 
board  may  be  turned  in  the  lathe  with  a groove  round  its  edge, 
and  the  hag  fattened  to  it  by  a cord  bound  tight  round  it.  The 
fork  of  the  pifton-rod  FG  is  firmly  fixed  into  this  board  ; the 
bag  is  kept  dittended  by  a number  of  wooden  hoops  or  rings  of 
ftrong  wire  ff,  f f,  ff,  Sic.  put  into  it  at  a few  inches  diftance 
fjom  each  other.  It  will  be  proper  to  connect  thefe  hoops 
before  putting  them  in,  by  three  or  four  cords  from  top  to 
bottom,  which  will  keep  them  at  their  proper  dittances.  Thus 
will  the  bag  have  the  form  of  a barber’s  bellows  powder-puff. 
The  diftance  between  the  hoop3  fhould  be  about  twice  the 

I breadth  of  the  rim  of  the  wooden  ring  to  which  the  upper 
valve  and  pifton-rod  are  fixed. 

Now  let  this  trunk  be  immerfed  in  the  water.  It  is  evident 
that  if  the  bag  be  ftretched  from  the  compreffed  form  which  its 
awn  weight  will  give  it  by  drawing  up  the  pifton-rod,  its 
capacity  will  be  enlarged,  the  valve  F will  be  {hut  by  its  own 
weight,  the  air  in  the  bag  will  be  rarefied,  and  the  atmofphere 
will  prefs  the  water  into  the  bag.  When  the  rod  is  timid  down 
again,  this  water  will  come  out  by  the  valve  F,  and  fill  part  of 
the  trunk.  A repetition  of  the  operation  will  have  a fimilar 
effect;  the  trunk  will  be  filled,  and  the  water  will  at  ialt  be 
difeharged  by  the  fpout. 

Here  is  a pump  without  friCtion,  and  perfectly  tight.  For 
the  leather  between  the  folds  of  canvas  renders  the  bag  imper- 
vious both  to  air  and  water.  And  the  canvas  has  very  con- 
fiderabie  ftrength.  We  know  from  experience  that  a bag  of 
fix  inches  diameter,  made  of  lail-cloth  No.  3.  with  a fheep- 
ikm  between*  will  bear  a column  of  15  feet  of  water,  and  Hand 
fix  hours  work  per  day  for  a month  without  failure,  and  that 
the  pump  is  confiderably  fuperior  in  effect  to  a common  pump 
of  the  lame  dimenfions.  We  muft  only  obferve,  that  the 
length  of  the  bag  muft  be  three  times  the  intended  length  of 
the  ftroke ; lb  that  when  the  pifton-rod  is  in  its  higheft  polition, 
the  angles  or  ridges  of  the  bag  may  be  pretty  acute.  If  the  bag 
be  more  ftretched  than  this,  the  (orce  which  muft  be  exerted  by 
the  labourer  becomes  much  greater  than  the  weight  of  the 
column  of  water  which  he  is  raifing.  If  the  pump  be  laid 
aflope,  which  is  very  ufual  in  thefe  occafional  and  hally  draw- 
ings, it  is  nccelfary  to  make  a guide  for  the  pifton-rod  within 
the  trunk,  that  the  bag  may  play  up  and  down  without  rubbing 
on  the  tides,  which  would  quickly  wear  it  out. 

The  experienced  reader  will  tee  that  this  pump  is  very  like 
that  of  Goflct  and  Dc  la  Deuille,  deferibed  by  Belidor  vol.  ii. 
p.  i2o,  and  molt  writers  on  hydraulics.  It  would  be  Hill  more 
like  it,  if  the  bag  were  on  the  under  fide  of  the  partition  E,  and 
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a valve  placed  further  down  the  trunk.  But  we  think  that  00/ 
form  is  greatly  preferable  in  point  of  ftrength.  When  in  the 
other  fituati'on,  the  column  of  water  lifted  by  the  pifton  tends  to 
burji  the  bag,  and  this  with  a great  force,  as  the  intelligent 
reader  well  knows.  But  in  the  form  recommended  here,  the 
bag  is  comprejjcd , and  the  itrain  on  each  part  may  be  made  much 
lefs  than  that  which  tends  to  burft  a bag  of  fix  inches  diameter. 
The  nearer  the  rings  are  placed  to  each  other  the" fmaller  will 
the  drain  be. 

The  fame  bag- pifton  may  be  employed  fbr  a forcing  pump, 
by  placing  it  below  the  partition,  and  inverting  the  valve  5 and 
it  will  then  be  equally  ftrong,  becaufe  the  refiftance  in  this  cafe 
too  will  aft  by  compreftion. 

We  now  come  naturally  to  the  confideration  of  the  different 
forms  which  may  be  given  to  the  piftons  and  valves  of  a pump. 
A good  deal  of  what  we  have  been  deferibing  already  is  re- 
ducible to  this  head;  but,  having  a more  general  appearance, 
changing  as  it  were  the  whole  form  and  ItruCture  of  the  pump, 
it  was  not  improper  to  keep  thefe  things  together. 

The  great  defideratum  in  a pifton  is,  that  it  be  as  ti yht  33 
poffible,  and  have  as  little  friction  as  is  confident  with  this  in- 
difpenfable  quality.  We  have  already  faid,  that  the  common- 
form,  when  carefully  executed,  has  thefe  properties  in  an  emi- 
nent degree.  And  accordingly  this  form  has  kept  its  ground 
amidft  all  the  improvements  which  ingenious  artilis  have  made. 
Mr.  Belidor,  an  author  of  the  firft  reputation,  has  given  the  de- 
feription  of  a pifton  which  he  highly  extols,  and  is  undoubtedly 
a very  good  one,  conltruCted  from  principle,  and  extremely  well 
com  poled. 

It  confilts  of  a hollow  cylinder  of  metal  g b (fig.  22.)  pierced 
with  a number  of  holes,  and  having  at  top  a fianch  AB,  whofe 
diameter  is  nearly  equal  to  that  of  the  working-barrel  of  the 
pump.  This  flanch  has  a groove  round  it.  There  is  another 
fianch  IK  below,  by'which  this  hollow  cylinder  is  fattened  with 
bolts  to  the  lower  end  of  the  pifton,  reprelented  in  fig.  23.  This 
confilts  of  a plate  CD,  with  a grooved  edge  fimilar  to  AB,  and 
an  intermediate  plate  which  forms  the  feat  of  the  valve.  The 
compofition  of  this  part  is  better  underftood  by  infpefting  the 
figure  than  by  any  defeription.  The  pifton-rod  HL  is  fixed  to 
the  upper  plate  by  bolts  through  its  different  branches  at  G,  G. 
This  metal  body  is  then  covered  with  a cylindrical  bag  of  leather, 
fattened  on  it  by  cords  bound  round  it,  filling  up  the  grooves  in 
the  upper  and  lower  plates.  The  operation  of  the  pifton  is  as 
follows. 

A little  water  is  poured  into  the  pump,  which  gets  paft  the 
Giles  of  the  pifton,  and  lodges  below  in  the  fixed  valve.  The 
pifton  being  puft-ied  down  dips  into  this’ water,  and  it  gets  into  it 
by  the  valve.  Cut  as  the  pifton  in  defeending  comprelfes  the 
air  below  it,  this  compreffed  air  alfo  gets  into  the  infiile  of  the 
pifton,  fwells  out  the  bag  which  furrounds  it,  and  comprelfes  it 
to  the  fides  of  the  working-barrel.  When  the  pifton  is  drawn 
up  again,  it  muft  remain  tight,  becaufe  the  valve  will  Hint  and 
keep  in  the  air  in  its  molt  compreffed  ftate  ; therefore  the  pifton 
mult  perform-  well  during  the  luftion.  It  niuftafct  equally  well 
when  pufhed  down  again,  and  ailing  as  a forcer;  for,  however 
great  the  refiftance  may  be,  it  will  affeit  the  air  within  the 
pifton  to  the  fame  degree,  and  keep  the  leather  dole  applied  to 
the  barrel.  There  can  be  no  doubt  therefore  of  the  pillon’s  per- 
forming both  its  offices  completely;  but  we  imagine  that  the 
adhefion  to  the  barrel  will  be  greater  than  is  necetfafy  : it  will 
extend  over  the  whole  lurface  of  ine  pifton,  and  be  equally  great 
in  every  part  of  its  fnrface  ; and  we  1'ui'peCt  that  the  friction  will 
therefore  be  very  great.  We  have  very  high  authority  for  fup-* 
pofing  that  the  atihefion  of  a pifton  of  the  common  form,  care- 
fully made,  will  be  Inch  as  will  make  it  perfectly  tight ; and  it 
is  evident  that  the  adhelion  of  Belidor's  pifton  will  be  much 
greater,  and  it  will  be  productive  of  worfe  eonlequem.es.  If 
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the  leather  hag  he  worn  through  in  any  one  place,  the  air  efcapcs, 
and  the  pillon  ceales  to  be  compretfed  altogether ; whereas  in 
the  common  pifton  there  will  very  little  harm  refult  from  the 
leather  being  worn  through  in  one  place,  efpecially  if  it  project 
a good  way  beyond  the  bale  of  the  cone.  We  (till  think  the 
common  pifton  preferable.  Belidor’s  pifton  would  do  much 
better  inverted  as  the  pifton  of  a fucking  pump  j and  in  this 
(it nation  it  would  be  equal,  but  not  fuperiorto  the  common. 

Belidor  defcribes  another  forcing  pifton,  which  he  had  exe- 
cuted with  fuccefs,  and  prefers  to  the  common  wooden  forcer. 
It  conlifts  of  a metal  cylinder  or  cone,  having  a broad  Hanch 
united  to  it  at  one  end,  and  a (imilar  flanch  which  is  ferewed  on 
the  other  end.  Between  thefe  two  plates  are  a number  of  rings 
of  leather  ftrongly  comprcfted  by  the  two  ftanches,'  and  then 
turned  in  a lathe  like  a block  of  wood,  till  the  whole  fits  tight, 
when  dry,  into  the  barrel.  It  will  fwell,  fays  he,  and  foften  with 
the  water,  and  withftand  the  greateft  prdlures.  We  cannot 
help  thinking  this  but  an  indifferent  pillon.  When  it  wears, 
there  is  nothing  to  fqueeze  it  to  the  barrel.  It  may  indeed  be 
taken  out  and  another  ring  or  two  of  leather  put  in,  or  the 
Ranches  may  be  more  ftrongly  ferewed  together  : but  all  this 
rjny  be  done  with  any  kind  of  pillon  ; and  this  has  therefore  no 
peculiar  merit. 

The  following  will,  we  prefume,  appear  vaftly  preferable. 
ABCD  (fig.  24.)  is  the  folid  wooden  or  metal  block  of  the 
pillon  ; EF  is  a metal  plate,  which  is  turned  hollow  or  difh  like 
below,  folas  to  receive  within  it  the  folid  block.  The  pitlon- 
rod  goes  through  the  whole,  and  has  a fhoulder  above  the  plate 
EF,  and  a nut  H below.  Four  ferew  bolts,  fuch  as  it,  Itn, 
alfo  go  through  the  whole,  having  their  heads  i,  in  funk  into 
the  block,  and  nuts  above  at  i,  /.  The  packing  or  Huffing,  as 
it  is  termed  by  the  workmen,  is  reprefented  at  NO.  This  is 
made  as  folid  as  pc  ffible,  and  generally  confifis  of  foft  hempen 
twine  well  foaked  in  a mixture  of  oil,  tallow,  and  rofin.  ^ The 
plate  EF  is  gently  ferewed  dowq,  and  the  whole  is  then  put 
into  the  barrel,  fitting  it  as  tight  as  may  be  thought  proper. 
When  it  wears  loofe,  it  may  be  tightened  at  any  time  by  ferew- 
ing  down  the  nuts  i /,  which  caufe  the  edges  of  the  diffi  to 
fqueeze  out  the  packing,  and  comprefa  it  againft  the  barrel  to 
any  degree. 

The  greateft  difficulty  in  the  conflruftion  of  a piflon  is  to 
give  a fufficient  paflage  through  it  for  the  water,  and  yet  allow 
it  firm  fupport  for  the  valve,  and  fixture  for  the  pifton-rod. 
We  ffiall  fee  prefently  that  it  occafions  a confiderable  expenfe 
of  the  moving  power  to  force  a pillon  with  a narrow  perfora- 
tion through  the  water  lodged  in  the  working-barrel.  When 
we  are  railing  water  to  a fmall  height,  fuch  as  10  or  20  feet, 
the  power  fo  expended  amounts  to  a fourth  part  of  the  whole, 
if  the  water-way  in  the  pillon  is  lefs  than  one-half  of  the  fec- 
tion  of  the  barrel,  and  the  velocity  of  the  ..pillon  two  feet  per 
fecond,  which  is  very  moderate.  There  can  be  no  doubt,  there- 
fore, that  metal  pillons  are  preferable,  becaule  their  greater 
llrcngth  allows  much  wider  apertures. 

The  following  pillon,  deferibed  and  recommended  by  Be- 
lidor, feems  as  petfeCl  in  thefe  refpe&s  as  the  nature  of  things 
will  allow.  We  ffiall  therefore  deferibe  it  in  the  author’s  own 
wjords  as  a model,  which  may  be  adopted  with  confidence  in 
the  greateft  works. 

“ The  body  of  the  pillon  is  a truncated  metal  cone  CCXX 
(Ijg.  25.),  having  a fmall  fillet  at  the  greater  end.  Fig.  2 6 
thows  the  profile,  and  fig.  27  the  plan  of  its  upper  bafe  ; where 
appears  a crofs  bar  DD,  pierced  with  an  oblong  mortife  E for 
receiving  the  tail  of  the  pillon-rod.  A band  of  thick  and 
uniform  leather  AA.(fig.  26.  and  28.)  is  put  round  this  cone, 
and  fecured  by  a brats  hoop  BB  firmly  driven  on  its  fmaller 
end, ..where  it  is  previouily  made  thinner  to  give  room  for  the 
hoop. 


“ This  pifton  is  covered  with  a leather  valve,  fortified  with 
metal  plates  GG  (fig.  29.)  Thefe  plates  are  wider  than  the 
hole  of  the  pillon,  fo  as  to  reft  on  its  rim.  There  are  fimilar 
plates  below  the  leather  of  a fmaller  fizc,  that  they  may  go  into 
the  hollow  of  the  pifton  j and  the  leather  is  firmly  held  between 
’the  metal  plates  by  ferews  H,  H,  which  go  through  all.  This 
is  reprefented  by  the  dotted  circle  IK.  Thus  the  pretfure  of 
the  incumbent  column  of  water  is  fupported  by  the  plates  GG, 
whofe  circular  edges  reft  on  the  brim  of  the  water-way,  and 
thus  flraight  edges  reft  on  the  crofs  bar  DD  of  fig.  2 6.  and  27. 
This  valve  is  laid  on  the  top  of  the  conical  box  in  fuch  a man-  : 
ner  that  its  middle  FF  refts  on  the  crofs  bar.  To  bind  all  to-  \1 
getlier,  the  end  of  the  pillon-rod  is  formed  like  a crofs,  and  the  3 
arms  MN  (fig.  30.)  are  made  to  reft  on  the  diameter  FF  of  J 
the  valve,  the  tail  EP  going  through  the  hole  E in  the  middle  -q 
of  the  leather,  and  through  the  mortife  E of  the  crofs  bar  of  ] 
the  box  ; and  alfo  through  another  bar  QR  (fig.  28  and  29.)  j 
which  is  notched  into  the  lower  biim  of  the  box.  A key  V 
is  then  driven  into  the  hole  T in  the  pifton-rod  ; and  this 
wedges  all  fall.  The  bar  Q.R  is  made  ftrong  ; and  its  extre- 
mities projeCt  a little,  fo  as  to  fupport  the  brafs  hoop  BB 
which  binds  the  leather  band  to  the  pillon-box.  The  adjoin- 
ing fcale  gives  the  dimenfions  of  ' all  the  parts,  as  they  were  .. 
executed  for  a fleam-engine  near  Conde,  where  the  pifton  gave 
complete  fatisfa&ion.”  v 

This  pifton  has  every  advantage  of  ftrength,  tightnefs,  and  1 
large  water-way.  The  form  of  the  valve  (which  has  given  it 
the  name  of  the  butterfly -valve)  is  extremely  favourable  to*  the 
paffage  of  the  water  ; and  as  it  has  but  half  the  motion  of  a 
complete  circular  valve,  lefs  water  goes  back  while  it  is  (hutting. 

The  following  pifton  is  alfo  ingenious,  and  has  a good  deal 
of  merit.  OPPO  (pi.  31,  fig.  31.)  is  the  box  of  the  pifton, 
having  a perforation  Q,  covered  above  with  a fiat  valve  K, 
which  refts  in  a metal  plate  that  forms  the  top  of  the  box. 
ABCBA  is  a ftirrup  of  iron  to  which  the  box  is  fixed  by  ferews 
a,  a,  a,  a,  whofe  heads,  are  funk  in  the  wood.  This  ftirrup  is 
perforated  at  C,  to  receive  the  end  of  the  pifton-rod,  and  a nut 
H is  ferewed  on  below'  to  keep  it  fall.  DEFED  is  another 
ftirrup,  whofe  lower  part  at  DD  forms  a hoop  like  the  foie  of 
a ftirrup,  which  embraces  a fmall  part  of  the  top  of  the  wooden 
box.  The  lower  end  of  the  pifton-rod  is  ferewed  j and  before 
it  is  put  into  the  holes  of  the  two  ftirrups  (through  wrhich  holes 
it  tildes  freely)  a broad  nut  G is  ferewed  on  it.  It  is  then  pu^ 
into  the  holes,  and  the  nut  H firmly  ferewed  up.  Thepacking 
HR  is  then  wound  about  the  pifton  as  tight  as  poffible  till  it 
completely  fills  the  working-barrel  of  the  pump.  When  long 
ufe  has  rendered  it  in  any  degree  loofe,  it  may  be  tightened  again 
by  fcrewiug  down  the  nut  G.  This  caufes  the  ring  DD  tp 
comprefs  the  packing  between  it  and  the  projecting  thoulder 
of  the  box  at  PP  ; and  thus  caufes  it  to  fwell  out,  and  apply 
itfelf  clofely  to  the  barrel. 

We  ffiall  add  only  another  form  of  a perforated  pifton  ; 
which  being  on  a principle  different  from  all  the'  preceding,  will 
fuggeft  many  others  ; each  of  which  will  have  its  peculiar  ad- 
vantages. OO  in  fig.  32.  reprefents  the  box  of  this  pifton, 
fitted  to  the  working-barrel  in  any  of  the  preceding  ways  as 
may  be  thought  belt.  AB  is  a crofs  bar  of  four  arms,  which 
is  fixed  to  the  top  of  the  box.  CF  is  the  pifton-rod  going 
through  a hole  in  the  middle  of  AB,  and  reaching  a little  way 
beyond  the  bottom  of  the  box.  It  has  a thoulder  D,  which 
prevents  its  going  too  far  through.  On  the  lower  end  there  is 
a thick  metal  plate,  turned  conical  on  its  upper  fide,  fo  as  to 
fit  a conical  feat  PP  in  the  bottom  of  the  pifton-box. 

When  .the  pifton-rod  is  puftied  tdown,  the  friftion  on  the 
barrel  prevents  the  box  from  immediately  yielding.  The  rod 
therefore  flips  through  the  hole  of  the  crofs  bar  AB.  The 
plate  E,  therefore,  detaches  itfelf  from  the  box.  When  the 
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(boulder  D prefleS  on  the  bar  AB,  the  box  mull  yield,  and  be 
pudied  down  the  barrels,  and  the  water  gets  up  through  the 
perforation.  When  the  pifton-rod  is  drawn  up  again,  the 
box  does  not  move  till  the  plate  E lodged  in  the  feat  BP,  and 
thus  lhuts  the  water-way;  and  then  the  pifton  lifts  the  water” 
which  is  above  it,  and  adds  as  the  pifton  of  a fucking- 
pump. 

This  is  a very  fimple  and  effedlive  conftrudtion,  and  makes  a 
very  tight  valve.  It  has  been  much  recommended  by  engineers 
of  the  firft  reputation,  and  is  frequently  ufed  ; and,  from  its 
limplicity,  and  the  great  folidity  of  which  it  is  capable,  it  feems 
very  fit  for  great  works.  But  it  is  evident  that  the  water-way 
is  limited  to  lefs  than  one-half  of  the  area  of  the  Working- 
barrel.  For  if  the  perforation  of  the  pifton  be  one-half  of  the 
ares,  the  diameter  of  the  plate  or  ball  EF  muft  be  greater ; 
and  therefore  lefs  than  half  the  area  will  be  left  for  the  paffage 
of  the  water  by  its  fides. 

In  treating  on  piftons  and  the  advantages  of  particular  form* 
which  may  be  given  them,  it  will  be  proper  here  to  notice 
Mr.  Lander’s  new  patent  apparatus  for  moving  the  pifton-rod. 
See  plate  31.  the  figures  of  which  (how  part  or  parts  of  a wheel 
or  circle,  moving  a rack  or  racks  by  a rotary  or  continued  cir- 
cular motion,  and  caufing  the  pifton-rod  or  rods  to  make  a 
longer  ftroke,  and  thereby  raife  a greater  quantity  of  water, 
with  the  fame  bore,  power,  and  time,  than  by  cranks,  or  any- 
other  mode  now  in  ufe,  where  it  may  be  applied. 

Fig.  1,  reprefents  a femi-circle,  whofe  radius  fuppofe  to  be 
four  inches,  and  periphery  twelve  inches ; confequently  the 
length  of  the  ftroke  of  the  pifton  muft  be  twelve  inches,  being 
connected  with  the  rack.  The  power  of  a winch  (if  ufed), 
applied  to  the  centre  of  motion  at  A,  may  be  extended  in  pro- 
portion as  fix  to  one,  or  two  feet  to  four  inches.  A,  the  centre 
of  motion.  B,  femicircular  wheel,  which  alternately  adts  upon 
the  racks  C,  C,  and  moves  the  pifton  up  and  down  perpendi- 
cularly, while  it  continues  its  own  circular  motion.  D,  D, 
grooved  rollers,  to  guide  the  rack.  Fig.  2,  reprefents  three 
quarters  of  a circle,  of  the  fame  radius  as  the  preceding  one  ; 
of  courfe  the  arc  is  eighteen  inches,  being  likewife  the  length 
of  the  ftroke  of  the  pifton  : the  other  quarter  of  a larger  circle, 
is  to  deprefs  or  fink  the  pifton-rod.  A,  the  centre  of  motion. 
Fig.  3,  is  more  peculiarly  adapted  to  large  pumps  for  mines, 
"being  a little  more  fimple  in  its  conftrudtion,  but  on  the  fame 
principle,  and  has  the  fame  effedt,  as  fig.  1.  Figs.  4 and  5, 
are  about  three  quarters  of  a circle,  for  the  fame  purpofe,  and 
have  nearly  the  fame  effedt,  as  fig.  2.  Fig.  6,  reprefents  two 
fcmi-circles  reverfed,  (on  one  axis).,  and  their  racks  ailing  al- 
ternately, to  work  two  pumps,  one  pifton  riling  while  the 
other  is  depreffed-;  and,  though  only  one  pump  rarfes  the 
weight,  or  water,  at  once,  yet  both  ftrokes,  being  made  in  one 
revolution,  will  be  equal  to  twenty-four  inches,  (flic  radius  of 
4he  wheel  being  four  inches,  as  in  fig.  1)  ; each  turn  or  re\Xi- 
lution  may  be  made  in  about  the  fame  time  as  a perfon  can  -lift 
and  deprefs  the  handle  of  a common  pump,  which  raifes  no  more 
than  feven  or  eight  inches  of  water.  Fig.  7,  is  on  the  lame 
conftrudtion  as  fig.  1 ; but,  by  the  addition  of  a weight  on  a 
beam  (as  deferibed  in  the  figure),  is  made  to  lift  the  water 
with  one  half  the  power  as  at  fig.  1,  (the  dimenfions  being  the 
fame)  ; for  example,  fuppofe  the  weight  to  be  raifed  be  400  lbs. 
if  .one  of  aoolbs.  is  affixed  to  the  beam  at  A,  it  reduces  the 
weight  to  be  raifed  to  200  lbs.  there  will  then  be  200 lbs.  on 
each  fide,  and  the  work  will  be  regular,  whereas,  in  fig.  I . it 
i*  lifted  only  on  one  fide.  Again,  fuppofe  40olbs.  to  be  lifted 
by  fig.  6,  (which  .weighc  will  be  continued  through  the  whole 
revolution),  by  a lever  in  proportion  as  fix  to  one,  the  fame 
weight  may  be  lifted  by  fig.  7,  by  a lever  proportioned  as  three 
to  .one,  a.  e.  two  feet  to  eight  inches,  by  fixing  200 lbs.  to  the 
beam  ; the  power  being,  in  this  cafe,  but  one  half  as  much  a® 
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in  the  other,  and  the  weight  alfo  reduced  one  half,  the  ftroke 
will  be  twenty-four  inches,  as  in  fig'.  6. 

The  different  forms  delineated  in  the  plate,  are  principally  to 
Alow  that  the  form  may  be  varied  according  to  the  purpofe  re- 
quiring it,  or  at  the  option  or  fancy  of  any  perfon  ; and  they 
will  admit  of  a ftill  greater  variety  of  conftrudtion,  without 
departing  from  the  original  principle  of  the  invention. 

We  come  now  to  confider  the  forms  which  may  be  given  to 
the  valves  of  a hydraulic  engine. 

The  requifites  of  a valve  are,  that  it  fhall  be  tight,  of  fuffi- 
cient  ftrengtl^to  refift  the  great  preffures  to  which  it  is  expofed, 
that  it  afford  a fufficient  paffage  for  the  water,  and  that  it  do 
not  allow  much  to  go  back  while  it  is  fhutting. 

We  have  not  much  to  add  to  what  has  been  faid  already  on 
this  fubjedt.  The  valves  which  accompany  the  pump  of  fig.  5. 
are  called  clack  valves,  and  arc  of  all  the  molt  obvious  and  com- 
mon ; and  the  conftrudtion  deferibed  on  that  occafion  is  as  per- 
fedt  as  any.  We  only  add,  that  as  the  leather  is  at  laft  de- 
ll royed  at  the  hinge  by  fuch  incefl'ant  motion,  and  it  is  trouble- 
fome,  efpecially  in  deep  mines,  and  under  water,  to  undo  the 
joint  of  the  pump  in  order  to  put  in  a new  valve,  it  is  frequently 
annexed  to  a box  like  that  of  a pifton,  made  a little  conical  on 
the  outfide,  lo  as  to  fit  a conical  feat  made  for  it  in  the  (jipe,  as 
reprefented  in  fig.  33.  and  it  has  an  iron  handle  like  that  of  a 
balket,  by  which  it  can  be  laid  hold  of  by  means  of  a long 
grappling-hook  let  down  from  above.  Thus  it  is  drawn  up  ; 
and  being  very  gently  tapered  on  the  fides,  it  flicks  very  Call 
in  its  place. 

The  only  defedt  of  this  valve  is,  that  by  opening  very  wide 
when  pufhed  up  by  the  ftream  of  water,  it  allows  a good  deat 
to  go  back  during  its  (butting  again.  In  fome  great  machines 
which  are  worked  by  a flow  turning  crank,  the  return  of  the 
pifton  is  fo  very  flow,  that  a fenfibte  lofs  is  incurved  by  this; 
but  it  is  nothing  like  what  Dr.  Defaguliers  fays,  one  half  of  s 
cylinder  whofe  height  is  equal  to  the  diameter  of  the  valve- — 
For  in  fuch  machines,  the  laft  part  of  the  upward  ftroke  i* 
equally  flow,  and  the  velocity  of  the  water  through  the  valve 
exceedingly  fmall,  fo  that  the  valve  is  at  this  time  alm'oft  fhut. 

The  butterfly-valve  reprefented  in  figures  29,  &c.  is  free 
from  mod  of  thofe  inconveniences,  and  feems  the  molt  perfect 
of  the  clack  valves,  Some  engineers  make  their  great  valves 
of  a pyramidal  form,  confiding  of  four  clacks,  whofe  hinges  are 
in  the  circumference  of  the  water  way,  and  which  meets  with 
their  points  in  the  middle,  and  are  fupported  by  four  ribs  which 
rife  up  from  the  fides,  and  unite  in  the  middle.  This  is  an  ex- 
cellent form,  affording  the  mod  fpacious  water-way,  and  ftmt-' 
ting  very  readily.  It  feems  to  be  the  beft  poftible  for  a pifton. 
The  rod  of  the  pifton  is  branched  out  on  four  fides,  and  tire 
branches  go  through  the  pifton-box,  and  are  faftened  below  with 
ferews.  Thefe  branches  form  the  fupport  for'the  four  clacks. 
V/e  have  feen  a valve  of  this  form  in  a pump  of  fix  feet  diameter, 
which  difeharged  2.0  hogfhcatls  of  water  every  ltroke,  and  made 
12  ftrokes  in  a minute,  railing  the  water  above  22  feet. 

There  is  another  form  of  valve,  called  the  button  or  tail  valve. 
It  confills  of  a plate  of  metal  AB  (tig.  34.)  turned  conical,  fo 
as  exactly  to  fit  the  conical  cavity  a b of  its  box.  A tail  L'I> 
projects  from  the  under  fide,  which  pafl'es  through  a crofs  bar 
EF  in  the  bottom  of  the  box,  and  has  a little  knob  at  the  end, 
to  hinder  the  valve  from  rifing  too  high. 

This  valve,  when  nicely  made,  is  unexceptionable.  It  has 
great  ftrength,  and  is  therefore  proper  for  all  l'evere  drains,  and 
it  may  be  made  pcrfedtly  tight  by  grinding.  Accordingly  it  is 
ufed  in  all  cafes  where  this  is  of  indifpenfablc  confequence.  It 
is  moll  durable,  and  the  only  kind  that  will  do  for  pailages  wherr 
fleam  or  hot  water  is  to  go  through.  Its  only  imperfection  is  a 
fmall  water-way  ; which,  from  what  has  been  faid,  cannot  ex- 
c«ed,  nor  indeed  equal,  one-half  of  the  area  of  the  pipe* 
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T f we  endeavour  to  enlarge  the  water-way,  by  giving  ihe 
cone  very  little  taper,  the  valve  frequently  Hicks  lb  fa  ft  in  the 
ft-at  that  no  force  can  detach  them. — And  this  fometiines  hap- 
pens during  the  working  of  the  machine  ; and  the  jolts  and 
blows  given  to  the  machine  in  taking  it  to  pieces,  in  order  to 
dtleover  what  has  been  the  reafon  that  it  has  difcharged  no 
water,  frequently  detaches  the  valve,  and  we  find  it  quite  loofe, 
and  cannot  tell  what  has  deranged  the  pump.  When  this  is 
guarded  again!!,  and  the  diminution  of  the  water-way  is  not  of 
«ery  great  confequence,  this  is  the  bed  form  of  a valve. 

Analogous  to  this  is  the  Ample!!  of  all  valves,  reprefented  in 
fig.  33.  ,It  is  nothing  more  than  a fphere  of  metal  A,  to  which 
is  fitted  a feat  with  a fmall  portion  BC  of  a fpherical  cavity. 
Nothing  can  be  more  effectual  than  this  valve ; it  always  falls 
into  its  proper  place,  and  in  every  poiition  fits  it  exaCtly.  Its 
only  impeife&ion  is  the  great  diminution  of  the  water-way. 
If  the  diameter  of  the  fphere  do  not  confiderably  exceed  that 
of  the  hole,  the  touching  parts  have  very  little  taper,  and  it  is 
very  apt  to  dick  fad.  It  oppofes  much  lefs  rellfiance  to  the 
pafiage  of  the  water  than  the  flat  under-furface  of  the  button- 
valve.  N.  B.  It  would  be  an  improvement  of  that  valve  to 
give  it  a taper  fliape  below  like  a boy’s  top.  The  fpherical 
valve  mud  not  be  made  too  light,  othtrwife  it  will  be  hurried 
up  by  the  water,  and  much  may  go  back  while  it  is  returning 
to  its  place. 

Belidec  deferibes  with  great  minutenefa  (vol.  ii.  p.  221,  &c.) 
a valve  which  unites  every  requifite.  But  it  is  of  fuch  nice 
:ind  delicate  conftruCiion,  and  its  defeCts  are  fo  great  when  this 
exaCtncfs  is  not  attained,  or  is  impaired  by  life,  that  we  think 
it  hazardous  to  introduce  it  into  a machine  in  a fituation  where 
an  iotelligent  and  accurate  artilt  is  not  at  hand.  For  this  rea- 
fon we  have  omitted  the  defeription,  which  cannot  be  given  in 
few  words,  nor  without  many  figures  ; and  defire  our  curious 
readers  to  confult  that  author,  or  pet  ufe  Dr.  Defagulier’s  tranf- 
lution  of  this  pafiage.  Its  principle  is  precifely  the  fame  with 
the  following  rude  contrivance,  with  which  we  (hall  conclude 
the  deferiptive  part  of  this  article. 

Suppofe  A.BCD  (fig.  36.)  to  be  a fquare  wooden  trunk. 
'EF  is  a piece  of  oak-board,  exaclly  fitted  to  the  trunk  in  an 
oblique  pofition,  and  fupporled  by  an  iron  pin  which  goes 
through  it  at  I,  one-third  of  its  length  from  its  lower  extremity 
-E.  The  two  ends  of  this  board  are  bevelled,  fo  as  to  apply 
exaCtly  to  the  Tides  of  the  trunk.  It  is  evident,  that  if  a ftrtam 
of  water'eome  in  the  direction  BA,  its  prefifureon  the  part  IF 
of  this  board  will  be  greater  than  that  upon  El.  It  will  there- 
fore force  it  up  and  rufh  through,  making  it  Hand  almoft 
parallel  to  the  Tides  of  the  trunk.  To  prevent  its  rifing 
fo  far,  a pin  muft  be  put  in  its  way.  When  this  current  of 
water  changes  its  direction,  the  prefl'ure  on  the  upper  fide  of 
the  board  being  again  greatell  on  tire  portion  IF,  it  is  forced 
back  again  to  its  former  fituation  ; and  its  two  extremities  reft- 
ing  pn  the  oppofite  fidts  of  the  trunk,  the  pafiage  is  completely 
flopped.  This  board  therefore  performs  the  office  of  a valve  ; 
and  this  valve  is  the  moll  pcrfcCl  that  can  be,  becaufe  it  offers 
tire  freed  paffiage  to  the  water,  and  it  allows  very  little  to  get 
back  while  it  is  {hutting ; for  the  part  IE  brings  up  half  as 
much  water  as  IF  allows  to  go  down.  It  may  be  made  ex- 
tremely tight,  by  fixing  two  thin  fillets  FI  and  G to  the  fides  of 
the  trunk,  and  covering  thofe  parts  of  the  board  with  leather 
which  apply  to  them;  and  in  this  date  it  perfectly  rcfcmbles 
Belidor’s  fine  valve. 

And  this  conftruCtion  of  the  valve  fuggefls,  by  the  way,  a 
form  of  an  occaiional  pump,  which  may  be  quickly  fet  up  by 
any  common  carpenter,  and  will  be  very  effectual  in  fmall 
heights.  Let  abc  de  (fig.  36.)  be  a fquare  box  made  to  Hide 
along  this  wooden  trunk  without  flake,  having  two  of  its  Tides 
projecting  upwards,  terminating  like  the  gable-ends  of  a houfe, 


A piece  of  wood  e is  mortified  into  thefc  two  fides,  and  to  this 
the  pifton-rod  is  fixed.  This  box  being  furnifhed  with  a valve 
Jimilar  to  the  one  below,  will  perform  the  office  of  a piflon. 
If  this  pump  be  immerfed  fo  deep  in  the  water  that  the  piflon 
{hall  alio  be  under  water,  we  fcruple  not  to  fay  that  its  per- 
formance will  be  equal  to  any.  The  piflon  may  be  made 
abundantly  tight  by  covering  its  outlide  neatly  with  foft  lea- 
ther. And  as  no  pipe  can  be  bored  with  greater  accuracy  than 
a very  ordinary  workman  can  make  a fquare  trunk,  we  pre- 
fume that  this  pump  will  not  be  very  deficient  even  for  a con- 
fiderable  fuCtion. 

We  now  proceed  to  the  la!!  part  of  the  fubjeCt,  to  coufider 
the  motion  of  water  in  pumps,  in  reference  to  the  force  which 
muft  be  employed.  What  we  have  hitherto  faid  with  refpeCt 
to  the  force  which  muft  be  applied  to  a pifton,  related  only  to 
the  fuftaining  the  water  at  a certain  height : but  in  actual  fer- 
vice  we  muft  not  only  do  this,  but  we  muft  difeharge  it  at  the 
place  of  delivery  in  a certain  quantity  ; and  this  muft  require 
a force 'fuperadded  to  what  is  neceffaiy  for  its  mere  fupport  at 
this  height. 

This  is  an  extremely  intricate  and  difficult  fubjeCt,  and  very 
imperfeftly  underflood  even  by  profefled  engineers.  The  prin- 
ciples on  which  this  knowledge  mutt  be  founded  are  of  a much- 
more  abflrufe  nature  than  the  ordinary  laws  of  hydroflatics  ; 
and  all  the  genius  of  Newton  was  employed  in  laying  the  foun- 
dation of  this  part  of  phyfical  fcience.  It  has  been  much  cul- 
tivated in  the  courfe  of  this  century  by  the  fir  ft  mathematicians 
of  Europe.  Daniel  and  John  Bernoulli  have  written  very  ela- 
borate treatifes  on  the  fubjeCt,  under  the  very  appofite  name 
of  Hydrodynamics;  in  which,  although  they  have  added 
little  or  nothing  to  the  fundamental  propofitions  eftablifhed  in 
fome  fort  by  Newton,  and  acquiefced  in  by  them,  yet  they 
have  greatly  contributed  to  our  progrefs  in  it  by  the  methods 
which  they  have  purfued  in  making  application  of  thofe  funda- 
mental propofitions  to  the  molt  important  cafes.  It  muft  he 
acknowledged,  however,  that  both  thefe  propofitions,  and  tire 
extenfions  given  them  by  thefe  authors,  are  fupported  by  a 
train  of  argument  that  is  by  no  means  unexceptionable  ; and 
that  they  proceed  on  affumptions  or  poftulates  which  are  but 
nearly  true  in  any  cafe,  and  in  many  are  inadmiffible  : and  it 
remains  to  this  hour  a wmnder  or  puzzle  how  thefe  propofitions 
and  their  refults  correfpond  with  the  phenomena  which  we 
obferve. 

But  fortunately  this  correfpondence  does  obtain  to  a certain 
extent.  And  it  feems  to  be  this  correfpondence  chiefly  which 
has  given  thefe  authors,  with  Newton  at  their  head,  the  con- 
fluence which  they  place  in  their  refpeCtive  principles  and 
methods  : for  there  are  confiderable  differences  among  them  in 
thofe  refpe£ts  ; and  each  feems  convinced  that  the  others  are  in 
a miftake.  Meffieurs  d’Alembert  and  De  la  Grange  have 
greatly  corrected  the  theories  of  their  predeceffors,  and  have 
proceeded  on  poftulates  which  come  much  nearer  co  the  rial 
ftate  of  the  cafe.  But  their  inveftigations  involve  us  in  fuch 
an  inextricable  maze  of  analytical  invelligation,  that  even  when 
we  are  again  conducted  to  the  light  of  day  by  the  clue  which 
they  have  given  us,  we  can  make  no  ufe  of  what  we  there  dif- 
covered. 

But  this  theory,  imperfeCt  as  it  is,  is  of  great  fervice.  It 
generalizes  our  oblervations  and  experiments,  and  enables  us  to 
compofe  a practical  doElnne  from  a heap  of  fads  which  other- 
wife  mult  have  remained  folitary  and  unconnected,  and  as  cum- 
berfome  in  their  application  as  the  characters  of  the  Chjnefe 
writing. 

The  fundamental  propofition  of  this  practical  hydrodynamics 
is,  that  water  or  any  fluid  contained  in  an  open  vclFel  of  inde- 
finite magnitude,  and  impelled  by  its  weight  only,  will  flow 
through  a fmall  orifice  with  the  velocity  which  a heavy  body 
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would  acquire  by  falling  from  tbe  horizontal  ftirface  of  the 
fluid.  Thus,  if  the  orifice  be  16  feet  under  the  furface  of  the 
water,  it  will  iflue  with  the  velocity  of  32  feet  in  a fecond. 

Its  velocity  correfponding  to  any  other  depth  h of  the 
orifice  under  the  furface,  will  be  had  by  this  eafy  proportion  : 
“ As  the  fquare  root  of  16  is  to  the  fquare  root  of  h ; fo  is  32 
feet  to  the  velocity  required  : or,  alternately,  x 6 : 32  2=  «/h 

^ 2 4/ h , 'IZ 

tv, and  v — - — - ==- — ./ b , — 8 : that  is,  multiply  the 

V'  1 0 4 

fquare  root  of  the  height  in  feet  by  eight,  and  the  produft  is 
the  required  velocity. 

On  the  other  hand,  it  frequently  occurs,  that  we  want  to 
difcover  the  depth  under  the  furface  which  will  produce  a 

r\J 

known  velocity  <r/.  Therefore  */b  — — and  h — — : that 

b 64 

is,  divide  the  fquare  of  the  velocity  by  64,  and  the  quotient  is 
the  depth  wanted  in  feet. 

This  propofition  is  fufficient  for  all  our  purpofes.  For  fince 
water  is  nearly  a perfeft  fluid,  and  propagates  all  impreflions 
undirninilhed,  we  can,  in  place  of  any  preffure  of  a pifton  or 
other  caufe,  fubilitnte  a perpendicular  column  of  water  whofe 
v eight  is  equal  to  this  preffure,  and  will  therefore  produce  the 
fame  efflux. — Thus,  if  the  furface  of  a piilon  be  half  a fquare 
foot,  and  it  be  prefled  down  with  the  weight  of  500  pounds, 
and  we  would  wifh  to  know  with  what  velocity  it  would  caufe 
the  water  to  flow  through  a fmall  hole,  we  know  that  a column 
of  water  of  this  weight,  and  of  half  a foot  bafe,  would  be  16 
feet  high.  And  this  propofition  teaches  us,  that  a vefiel  of  this 
depth  will  have  a velocity  of  efflux  equal  to  32  feet  iira  fecond. 

If  therefore  our  prefling  power  be  of  fuch  a kind  that  it  can 
continue  to  prefs  forward  the  piilon  with  the  force  of  500 
pounds,  the  water  will  flow  with  this  velocity,  whatever  be  the 
flze  of  the  hole.  All  that  remains  is,  to  determine  what 
change  of  actual  prejfure  on  the  piilon  refults  from  the  motion 
of  the  pifton  itfelf,  and  to  change  the  velocity  of  efflux  in  the 
fubduplicate  ratio  of  the  change  of  actual  preffure. 

But  before  we  can  apply  this  knowledge  to  the  circumftanees 
which  take  place  in  the  motion  of  water  in  pumps,  we  mult 
take  notice  of  an  important  modification  of  the  fundamental 
propofition,  which  is  but  very  obfeurely  pointed  out  by  any 
good  theory,  but  is  eftablilhed  on  the  mold  regular  and  unex- 
ceptionable obfervation. 

If  the  efflux  is  made  through  a hole  in  a thin  plate,  and  the 
velocity  is  computed  as  above,  we  fliall  difcover  the  quantity 
of  water  which  iflues  in  a fecond  by  obferving,  that  it  is  a 
prifm  or  cylinder  of  the  length  indicated  by  the  velocity,  and 
having  its  tranfverfe  feflion  equal  to  that  of  the  orifice.  Thus, 
in  the  example  already  given,  luppofing  the  hole  to  be  a fquare 
inch,  the  folid  contents  of  this  prifm,  or  the  quantity  of  water 
{filling  in  a fecond,  is  1 X 32  x 13  cubic  inches,  or  384  cubic 
inches.  This  we  can  eafily  meafure  by  receiving  it  in  a vefiel 
of  known  dimenfions.  Taking  this  method,  we  uniformly 
find  a deficiency  of  nearly  38  parts  in  100 ; that  is,  if  we 
fhould  obtain  too  gallons  in  any  number  of  feconds,  we  fliall 
in  faft  get  only  62.  This  is  a moft  regular  fail,  whether  the 
velocities  be  great  or  fmall,  and  whatever  be  the  fize  and  form 
of  the  orifice.  The  deficiency  increafes  indeed  in  a very  mi- 
nute degree  with  tire  velocities.  If,  for  inftance,  the  depth  of 
the  orifice  be  one  foot,  the  difeharge  is  -jVcVtt  > if  it  be  15  feet, 
the  difeharge  is  y7. 

This  deficiency  is  not  owing  to  a diminution  of  velocity, 
for  the  velocity  may  be  eafily  and  accurately  mcafured  by  the 
distance  to  which  the  jet  will  go,  if  directed  horizontally.  This 
is  found  to  correfpond  very  nearly  with  the  propofition,  making 
a very  fmall  allowance  for  fri&ion  at  the  border  of  the  hole, 
and  for  the  refifiance  of  the  air.  Sir  Ifaac  Newton-  aferilx’d 
Vo l.  VIII. 
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the  deficiency  with  great  juflice  to  this,  that  the  lateral  columns 
of  water  fiirrounding  the  column  which  is  incumbent  on  the 
orifice,  prefs  towards  the  orifice,  and  contribute  to  the  expenfe 
equally  with  ’that  column.  Thefe  lateral  filaments,  therefore 
ilfue  obliquely,  eroding  the  motion  of  the  central  dream,  and 
produce  a contraction  .-of  the  jet;  and  the  whole  ftream  does 
not  acquire  a parallel  motion  and  its  ultimate  velocity  till 
it  has  got  to  lome  difiance  from  the  orifice.  Careful  ob- 
fervation fhowed  him  that  this  was  really'  the  cafe.  But  even 
his  genius  could  not  enable  him  to  afeertain  the  motion  of  the 
lateral  filaments  by  theory,  and  he  was  obliged  to  meafure  every' 
thing  as  he  faw  it.  He  found  the  diameter  of  the  jet  at  the 
place  of  the  greateft  contradlion  to  be  precifely  fuch  as  account- 
ed for  the  deficiency.  , His  explication  has  been  unanimouily 
acquiefced  in  ; and  experiments  have  been  multiplied  to  afeer- 
tain all  thofe  circumftanees  which  our  theory  cannot  determine 
a priori.  The  moft  complete  let  of  experiments  are  thofe  of 
Michelotti,  made  at  Turin  at  the  expenfe  of  the  prince  of  Pied- 
mont. Here  jets  were  made  of  1,  2,  3,  and  4 inches  diame- 
ter ; and  the  water  received  into  citterns  moft  accurately' 
formed  of  brick,  and  lined  with  ftucco.  It  is  the  refill  t of 
thefe  experiments  which  we  have  taken  for  a meafure  of  the 
deficiency. 

We  may  therefore  confider  the  water  as  flowing  through  a 
hole  of  this  contracted  dimenfion,  dr  fnbflitute  this  for  the  real 
orifice  in  all  calculations.  For  it  is  evident  that  if  a mouth- 
piece (fo  to  call  it)  were  made,  whofe  internal  fliape  precifely 
tallied  with  the  form  which  the  j er  alfumes;  and  if  this  mouth- 
piece be  applied  to  the  orifice,  the  water  will  flow  out  without 
any  obltruftion.  The  vefiel  may  therefore  be  confidered  as 
really  having  this  mouth-piece. 

Nay,  from  this  we  derive  a very  important  obfervation,  “ that 
if,  inftead  of  allowing  the  water  to  flow  through  a hole  of  an 
inch  area  made  of  a thin  plate,  we  make  it  flow  through  a 
hole  in  a thick  plank,  fo  formed  that  the  external  orifice  {hall' 
have  an  inch  area,  but  be  widened  internally  agreeably  to  the 
lbape  which  nature  forms,  both  the  velocity  and  quantity  will 
be  that  which  the  fundamental  propofition  determines.  Mi- 
chelotti meafured  with  great  care  the  form  of  the  great  jets  of 
three  and  four  inches  diameter,  and  found  that-  the  bounding 
curve  was  an  elongated  trochoid.  Pie  then  made  a mouth- 
piece of  this  form  for  his  jet  of  one  inch,  and  another  for  his 
jet  of  two  inches  ; and  he  found  the  difeharge  to  be  an(I 

tVoPo  5 and  he,  with  juflice,  aferibed  the  trifling  deficiency 
which  Hill  remained,  partly  to  fri&ion  and  partly  to  his  not- 
having  exadftly  luited  his  mouth-piece  to  the  natural  form.  We 
imagine  that  this  laft  circumftance  was  the  foie  caufe  : for,  in 
the  fir  ft  place,  the  water  in  his  experiments,  before  getting  at 
his  jet- holes,  had  to  pafs  along  a tube  of  eight  inches  diameter. 
Now  a jet  of  four  inches  bears  too  great  a proportion  to  this 
pipe;  and  its  narrownefs  undoubtedly  hindered  the  lateral  co- 
lumns from  contributing  to  the  efflux  in  their  due  proportion, 
and  therefore  rendered  the  jet  lefs  convergent.  And,  in  the  next 
place,  there  can  be  no  doubt  ( and  the  obfervations  of  Daniel  Ber- 
noulli confirm  it)  but  that  this  convcrgency  begins  within  the 
vefiel,  and  perhaps  at  a very  confiderable  diltance  from  the 
orifice.  And  we  imagine,  that  if  accurate  obfervations  could 
be  made  on  the  motion  of  the  remote  lateral  particles  within 
the  vefiel,  and  an  internal  mouth  piece  were  fliaped  according 
to  the  curve  which  is  deferibed  by  the  reir.oteft  particle  that  we 
can  obferve,  the  efflux  qf  water  would  almoft  perfectly  tally  with 
the  theory.  But  indeed  the  coincidence  is  already  fufficicntly 
near  for  giving  us  very  valuable  information.  We  learn  that 
flic  quantity  of  water  which  flows  through  a hole,  in  confe- 
quence  of  its  owm  weight,  or  by  the  a£hon  of  any  force,  may 
be  incrcaled  one  half  by  properly  fliaping  the  pailage  to  this 
hole  : for  we  fee  that  it  may  be  increased  from  62  to  near  99. 
7T 
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But  there  Is  another  modification  of  the  efflux,  which  we 
ronfefs  our  total  incapacity  to  explain.  If  the  water  ill'ues 
through  a hole  made  in  a plate  whofe  th'cknefs  is  about  twice 
the  diameter  ot  the  hole;  or,  to  exprefs  it  better,  if  it  i flues 
through  a pipe  whole  length  is  about  twice  its  diameter,  the 
quantity  dilcharged  is  nearly  T£slc  of  vdhtal  re'lnits  from  the  pro-1 
pofition.  If  the  pipe  be  longer  than  this,  the  quantity  is  di- 
ininilhed  by  fri&ion,  which  increafes  as  the  length  of  the  pipe 
increafes.  If  the  pipe  be  fliorter,  the  water  will  not  fill  it,  but 
detaches  itfelf  at  the  very  entry  of  the  pipe,  and  flow's  with  a 
contracted  jet.  When  the  pipe  is  ol  this  length,  and  the  ex- 
tremity is  flopped  with  the  finger,  fo  that  it  begins  to  flow 
with  a full  mouth,  no  fubfi  quent  contraction  is  oblerved ; but 
merely  linking  on  the  pipe  with  a key  or  the  knuckle  is  gene- 
rally fufficient  to  detach  the  water  in  an  inltant  from  the  fides 
of  the  pipe,  and  reduce  the  efflux  to  i%2^. 

This  effeCt  is  molt  unaccountable.  It  certainly  arifes  from 
the  mutual  adhefion  or  attraction  between  the  water  and  the 
fides  of  the  pipe;  but  how  this,  aCting  at  right  angles  to  the 
motion,  fhould  produce  an  increafe  from  6 2 to  83,  nearly  we 
cannot  explain.  It  fhows,  however,  the  prodigious  force  of  this 
attraction,  which  in  the  lpace  of  two  or  three  inches  is  able  to 
communicate  a great  velocity'  to  a very  great  body  of  water. 
Indeed  the  experiments  on  capillary  tubes  {how  that  the  mu- 
tual attraction  of  the  parts  of  water  is  fome  thoufands  of  times 
greater  than  their  weight. 

We  have  only  further  to  add,  that  every  increafe  of  pipe  be- 
yond two  diameters  is  accompanied  with  a diminution  of  the 
dilcharge  ; but  in  what  ratio  this  is  diminifhed  it  is  very  diffi- 
cult to  determine.  We  fhall  only  oblerve  at  prefent  that  the 
diminution  is  very  great.  A pipe  of  2 inches  diameter  and  30 
feet  long  has  its  dilcharge  only  of  what  it  would  be  if  only 
4 inches  long.  If  its  length  be  60  feet,  its  dilcharge  will  be 
no  more  than  -yVo*  A pipe  of  1 inch  diameter  would  have  a 
difeharge  of  TVtr>  and  tVs->  in  the  fame  fituation.  Hence  we 
mayr  conclude  that  the  difeharge  of  a 4-inch  pipe  of  30  feet 
long  will  not  exceed  p of  what  it  would  be  if  only  8 inches; 
long.  This  will  inffice  for  our  prefent  purpofes  ; and  the  de- 
termination of  the  velocities  and  difeharges  in  long  conduits 
from  pump-machines  ntufl  be  referred  to  the  article  Watkk- 
IVorks.  At  prefent  we  fhall  confine  our  attention  to  the  pump 
itfelf,  and  to  what  will  contribute  to  its  improvement. 

Before  we  can  proceed  to  apply  this  fundamental  propofition 
to  our  purpofe,  we  muft  anticipate  in  a loofe  way  a propofition 
of  continual  ufe  in  the  confirmation  of  Water ■ If'iirks. 

Let  water  be  fuppofed  ftagnant  in  a veflel  EFGH  (fig.  37.), 
and  let  it  be  allowed  to  flow  out  by  a cylindrical  pipe  HILL, 
divided  by  any  number  of  partitions  B,  C,  D,  &c.  Whatever 
be  #he  areas  B,  C,  D,  of  thele  orifices,  the  velocity  in  the  inter- 
mediate parts  of  the  pipe  will  be  the  fame  ; for  as  much  pafles 
through  any  one  oiifice  in  a fecond  as  pafles  through  any  other 
in  the  fame  time,  or  through  any  fedtion  of  the  intervening 
pipe.  Let  this  velocity  in  the  pipe  be  V,  and  let  the  area  of 
the  pipe  be  A.  The  velocity  in  the  orifices  B,  C,  D,  muft 

, VA  VA  VA  , » , . . ... 

be  -r— , , &c.  Let  g be  the  velocity  acquired  in  a 

J)  v_,  x~y 

fecond  by  a heavy  body.  Then,  by  the  general  propofition,  the 
height  of  water  in  the  veflel  which  will  produce  the  velocity 

VA  , . V2A2  . . . 

*t- — in  the  firft  orifice  alone  is — . After  this  paflage  the 

JB  2g  B»  * b 

velocity  is  again  reduced  to  V in  the  middle  of  the  fpace  be- 
tween the  firft  and  fecond  orifices.  In  the  fecond  orifice  this 

VA 

velocity  is  changed  to  — . This  alone  would  have  required 

V 


V2A2 


a height  of  water-— gj  But  the  water  is  already  moving 


with  the 
height  of 


velocity  V,  which  would  have 
water  in  the  veflel  (which  we 


refulted  from  a 
(hall,  in  the  lan- 
V2 

HEAD  or  water)  equal  to  — > 
Therefore  there  is  only  required  a head  of  water 

2«0 
o 


guage  of  the  art,  call  the 


“ 1 • Therefore  the  whole  height  neceflary 


V2  V2  na 

— * or  — x 

2g  2g  C2 

for  producing  the  efflux  through  both  orifices,  fo  as  fti  1 to 

preferve  the  velocity  V in  the  intervening  pipe,  is  — x 

' 2S 


A2  A* 

B*  + C7 


— 1.  In  like  manner  the  third  orifice  D would 
V’ 


alone  require  a head  of  water 


A1 


1 ; and  all  the 


V2  A2  A2  A2 

three  would  require  a head  — X -- 1-  2 Bv 

2g  B2  C2  D’-  ' J 

this  induction  may  eafily  be  leen  what  head  is  neceflary  fur 
producing  the  efflux  through  any  number  of  orifices. 

Let  the  expenfe  or  quantity  of  water  difeharged  in  an 
unit  of  time  ( fuppofe  a fecond ) be  exprefled  by  the 

fymbol  Q.  This  is  meafured  by  the  produdt  of  the  velo- 
city by  the  area  of  the  orifice,  and  is  therefore  — VA 
VA  VA  Q1 

°r  TT  X B’  °r  ~CT  X C’  &C‘  anJ  V*~  "A»‘  Thereft>re 
we  may  compute  the  head  of  water  (which  we  (hall  ex- 
prefs  by  H)  in  reference  to  the  quantity  of  water  difeharged, 
becaufe  this  is  generally  the  interefting  circumflance.  In  this 

Q2  A2  A*  A7 

view  we  have  H = — - X ^ + gq  + — — 2 : wh‘ch  (hows 

that  the  head  of  water  neceflary  for  producing  the  difeharge 
increafes  in  the  proportion  of  the  f'quare  of  the  quantity  of  wa- 
ter which  is  difeharged. 

Thefe  things  being  premifed,  it  is  an  eafy  matter  to  deter- 
mine the  motion  of  water  in  a pump,  and  the  quantity  dif- 
eharged, refulting  from  the  adtion  of  any  force  on  the  pillon, 
or  the  force  which  muft  be  applied  to  the  pifton  in  order  to  pro- 
duce any  required  motion  or  quantity  difeharged.  We  have 
only  to  fuppofe  that  the  force  employed  is  the  prefflire  of  a 
column  of  water  of  the  diameter  of  the  working  barrel : and 
this  is  over  and  above  the  force  which  is  neceflary  for  merely 
fupporting  the  water  at  the  height  of  the  place  of  delivery. 
The  motion  of  the  water  will  be  the  fame  in  both  cafes. 

Let  us,  firft  of  all,  corifider  a fucking-pump.  The  motion 
here  depends  on  the  preflure  of  the  air,  and  will  be  the  fame  as 
if  the  pump  were  lying  horizontally,  and  communicated  with  a 
refervoir,  in  which  is  a head  of  water  fuflicient  lo  overcome  all 
the  obftrudtions  to  the  motion,  and  produce  a velocity  of  efflux 
fuch  as  we  defire.  And  here  it  muft  be  noted  that  there  is  a 
limit.  No  velocity  of  the  piflon  can  make  the  water  rife  in 
the  fudtion  pipe  with  a greater  velocily  than  what  would  be 
produced  by  the  preflure  of  a column  of  water  33  feet  high  } 
that  is,  about  4 6 feet  per  fecond. 

Let  the  velocity  of  the  piflon  be  V,  and  the  area  of  the 
working  barrel  be  A.  Then,  if  the  water  fills  the  barrel  as 
fall  as  the  piflon  is  drawn  up,  the  difeharge  during  the  rife  of 
the  pifton,  or  the  number  of  cubic  feet  of  water  per  fecond, 
muft  be  = V x A.  This  is  always  fuppofed,  and  we  have 
already  alcertained  the  circuinftances  which  enfure  this  to  hap- 
pen. If,  therefore,  the  water  arrived  with  perfect  freedom  to 
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the  piflon,  the  force  neceflary  for  giving  it  this  velocity,  or  for  The  entry  is  commonly  widened  or  trumpet-lhaped,  which  di* 
difcharging  the  quantity  V X A in  a lecond,  would  be  equal  to  minilhes  greatly  the  contraction  : but  there  are  oLher  obftacl^s 

, in  the  way,  arifing  from  the  ilrainer  ufually  put  round  it  to  keep 
an  out  tilth.  The  valve  may  have  its  contraction  greatly  dimi- 
niflied  alfo  by  its  box  being  made  bell-rtiaped  internally  5 nay, 
even  giving  it  a cylindrical  box,  in  the  manner  of  tig.  33.  is 
better  than  no  box  at  all,  as  in  fig.  5.  ; for  fuch  a cylindrical 


the  weight  of  the  pillar  of  water  whofe  height  is 


V* 

H 


bate  A . 

It  does  not  appear  at  firft  fight  that  the  force  neceflary  for 
producing  this  difeharge  has  any  thing  to  do  with  the  obftruc- 
tions  to  the  afeent  of  the  water  into  the  pump,  becaufe  this  is 


produced  by  the  pretfure  of  the  atmofphere,  and  it  is  the  aCtion 
of  this  pre’flu  re  which  is  meafurrd  by  the  head  of  water  necef- 
fary  for  producing  the  internal  motion  in  the  pump.  But  we 
mutt  always  recollect  that  the  piftori,  before  bringing  up  any 
water,  arid  fupporting  it  at  a certain  height,  was  prelfed  on  both 
Tides  by  the  atmi.'phere.  While  the  air  lupports  the  column 
below  the  pilton,  all  the  preflure  expended  in  thisfupport  is  abf- 
traCted  from  its  pretfure  on  the  under  part  of  the  pifion,  while 
its  upper  part  Hill  fupports  the  whole  pretfure.  The  atmo- 

fphere continues  to  prets  on  the  under  furface  of  the  pifion, 
through  the  intermedium  of  the  water  in  the  fuftion  pipe,  with 
the  difference  of  thefe  two  forces.  Now  wfiile  the  pifion  is 
drawn  up  with  the  velocity  V,  more  of  the  atmofpheric  pretfure 
mull  be  expended  in  caufing  the  water  to  follow  the  pifion; 
and  it  is  only  with  the  remainder  of  its  whole  pretfure, that  it 
continues  to  prefs  on  the  under  furface  of  the  pifion.  There- 
fore, in  order  that  the  pifion  may  be  raifed  with  the  velocity  V, 
a force  muft  be  applied  to  it,  over  and  above  the  force  necelfary 
for  merely  fupporting  the  column  of  water,  equal  to  that  part 
of  the  atmofpheric  pretfure  thus  employed ; that  is,  equal  to 
the  weight  of  the  head  of  water  neceflary  for  forcing  the  water 
up  through  the  fuCtion-pipe,  and  producing  the  velocity  V in 
the  working  barrel. 

Therefore  let  B be  the  area  of  the  mouth  of  the  fuCtion-pipe, 
and  C the  area  of  the  fixed  valve,  and  let  the  fuCtion-pipe  be  of 
equal  diameter  with  the  working-barrel.  The  head  neceifary 

V2 

the  velocity  V on  the  working-barrel  is 


box  will  have  the  unaccountable  effeCt  of  the  thort  tube,  and 
make  b = B,  inftead  of  B.  Thus  we  fee  that  cic- 
cumftances  feemingly  very  trifling  may  produce  great  effects  in 
the  performance  of  a pump.  We  fhould  have  obferved  that  the 
valve  i'.felf  prefents  an  obllacle  which  diminilhes  the  motion, 
and  requires  an  increafc  of  power;  and  it  would  feem.  that  in 
this  relpeCt  the  clack  or  butterfly -valve  is  preferable  to  the  but- 
ton valve. 

Example.  Suppofe  the  velocity  of  the  pifion  to  be  2 feet,  or 
24  inches  per  fecund,  and  that  the  two  contracted  areas  are 
each  f of  the  area  of  the  pump,  which  is  not  much  lefs  than 

what  obtains  in  ordinary  pumps.  We  have  — ( — -j 


-■)  = 
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rys 


(25  + 25  — 0 =3*5,75  inches,  and  the  force 


for  producing 

rA2  A1 


2g 


which  we  muft  add  to  what  will  merely  fupport  the  column  is 
the  weight  of  a pillar  of  water  incumbent  on  the  pifion,  and 
fomething  more  than  three  feet  high.  This  would  be  a fen- 
fible  portion  of  the  whole  force  in  railing  water  to  ftnaH 
heights. 

We  have  fuppofed  the  fuCtion-pipe  to  be  of  the  fame  diame- 
ter with  the  working  barrel;  but  it  is  ufual  to  make  it  of 
fmaller  diameter,  generally  equal  to  the  water-way  of  the  fixed 
valve.  This  makes  a confiderable  change  in  the  force  necelfary 
to  be  applied  to  the  pifion.  Let  a be  the  area  of  the  fuCtion- 
pipe,  the  area  of  the  entry  being  fl ill  B ; and  the  equivalent 
entry  without  contraction  being  if  ill  b,  we  have  the  velocity  at 
AV 

the  entrance  = — and  the  producing  head  of  water  ~ 


/A2  A1  \ 

VB2  ^ C2  ~ / ^ ^ exPre^s  denf,ty  water  j that  is, 

if  d be  the  number  of  pounds  in  a cubic  foot  of  water,  then  dA 
V1 

will  exprefs  the  weight  of  a column  whofe  bafe  is  A,  and 

2g 

V2 

height , all  being  reckoned  in  feet.  Therefore  the  force 

2S  ... 

which  muft  be  applied,  when  eftimated  in  pounds,  will  be  p == 

dAW 2 /A*  A2_  \ 
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The  firft  general  obfervation  to  be  made  on  what  has  been 


A2V2 
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After  this  the  velocity  is 


, , AV 

changed  to  

a 


fuCtion-pipe,  with  which  the  water  arrives 

. . . L , AV 

it  is  again  changed  to  , and  requires 


in  the 
at  the  valve,  where 
for  this 


change 


head  of  water  = 


A2V* 


A-  A2  A1 


bz 


+ — 


a 
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faid  is,  that  the  power  which  muft  be  employed  to  produce  the 

necelfary  motion,  in  oppofition  to  all  the  obftacles,  is  in  the  with  the  velocity  V,  is 
proportion  of  the  fquare  of  the  velocity  which  we  would  pro- 
duce, or  the  fquare  of  the  quantity  of  water  we  would  dif- 
eharge. 

We  have  hitherto  proceeded  on  the  fuppolition,  that  there 
is  no  contraction  of  the  jet  in  palling  through  thefe  two  ori- 
fices. This  we  know  would  be  very  far  from  the  truth.  We 
muft  therefore  accommodate  things  to  thefe  circumftances,  by 
diminilhing  B and  C in  the  ratio  of  the  contraction,  and  call- 

• , , , AdV* 

mg  the  dimtmflied  areas  b and  c ; then  we  have  p — 


But  the  velocity  retained  in  the  fuc-« 

A2  V1 

tion-pipe  is  equivalent  to  the  effeCt  of  a head  of  water  

2ga 2 

Therefore  the  head  necelfary  for  producing  fuch  a current 
through  the  fixed  valve,  that  the  water  may  follow  the  pilton 


A2V2  AW2  A2V2 
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or  = 
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This  is  evidently  lefs  than  before,  becaufe 

A 2 

a is  lefs  than  A,  and  therefore  — is  greater  than  unity,  which 

was  the  laft  term  of  the  former  formula, 
vantage,  therefore,  derived  from  making 


fiV 


-)■ 
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What  this  diminution  may  be,  depends  on  the  form  of  the 
parts.  If  the  fixed  valve,  and  the  entry  into  the  pump, 
limply  holes  in  thin  plates,  then  b = /UB  B and  c — 


are 

c. 


There  is  fome  ad- 
the  diameter  of  the 
fuCtion-pipe  lefs  than  that  of  the  working-barrel  : but  this  is 
only  becaufe  the  pafl’age  of  the  fixed  valve  is  fmaller,  and  the  in- 
fpeCtion  of  the  formula  plainly  points  out  that  the  area  of  the 
fuCtion-pipe  fhould  be  equal  to  that  of  the  fixed  valve.  When 
it  is  larger,  the  water  mull  be  accelerated  in  its  palfage  through 
the  valve ; which  is  an  ufelefs  expenfe  of  force,  becaufe  thii 
velocity  is  to  be  immediately  reduced  to  V in  the  working 
barrel.  If  the  foregoing  example  be  computed  with  a equal 


4 


pum 
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to  * of  A,  we  fliall  find  the  head  H equal  to  29  Inches  inllead 

of  37. 

But  this  advantage  ot  a fmaller  fu&ion  pipe  is  in  all  cafes 


very  moderate;  and  the  puinp  is  always  inferior  to  one  of 


uniform  dimenfions  throughout,  having  the  orifice  at  the  fixed 
valve  of  the  fame  area.  And  if  thefe  orifices  are  confiderably 
d ininiffied  in  any  proportion,  the  head  neceffary  for  overcoming 
the  obftacles,  fo  that  the  required  velocity  V may  Hill  be  pro- 
duced in  the  working  barrel,  is  greatly  increafed.  If  we  l'up- 
pofe  the  area  a jof  A,  which  is  frequently  done  in  houfe 
pumps,  where  the  diameter  of  the  fuCtion-pipe  does  feldom  ex- 


ceed 1 of  that  of  the  working-barrel ; and  fuppofe  every  thing 


made  in  proportion  to  this,  which  is  alfo  ufual,  becaufe  the  un- 
billed pump-makers  ftudy  a lymmetry  which  fatisfies  the  eye  ; 
we  fliall  find  that  the  pump  taken  as  an  example  will  require  a 
head  of  water  = 13  feet  and  upwards.  Betides,  it  mull  be 
obferved  that  the  friction  of  the  fuCtion-pipe  itfelf  has  not  been 
taken  into  the  account.  This  alone  is  greater,  in  moll  cafes, 
than  all  the  obftruCtions  we  ITave  been  {peaking  of;  for  if  thi^ 
pipe  is  three  inches  diameter,  and  that  of  the  working  barrel  is 
fix,  which  is  reckoned  a liberal  allowance  for  a fuCtion-pipe, 
and  if  the  fixed  valve  is  25  feet  above  the  l'urface  of  the  pit- 
water  ; the  friCtion  of  this  pipe  will  amount  to  one-third  of 
the  whole  propelling  force. 

Thus  we  have  enabled  the  reader  to  afeertain  the  force  ne- 
cefiary  for  producing  any  required  difeharge  of  water  from  a 
pump  of  known  dimenfions : and  the  converfe  of  this  deter- 
mination gives  us  the  difeharge  which  will  be  produced  by  any 

A2  A2  A2 

given  force.  For  making  -5^-  + 


quantity; 
we  have  H = 


M,  and  V2 


ig  - M 7 V M 

Now  H is  that  part  of  the  natural  power  which  we  have  at 
command  which  exceeds  what  is  neceffary  for  merely  fupport- 
ing  the  column  of  water.  Thus,  if  we  have  a pump  whofe 
pifton  has  an  area  of  * of  a fquare  foot,  its  diameter  being  6\ 
inches ; and  we  have  to  raife  the  water  32  feet,  and  can  apply 
a power  of  525  pounds  to  the  pifton  ; we  with  to  know  at  what 
rate  the  pitlon  will  be  moved,  and  the  quantity  of  water  dif- 
charged  ? Merely  to  lupport  the  column  of  water  of  this 
height  and  diameter,  requires  500  pounds.  Therefore  the  re- 
maining power,  which  is  to  produce  the  motion,  is  25  pounds. 
This  is  the  weight  of  a column  1 foot^finches  high,  and  H = 
J>333  fect>  Let  us  fuppofe  the  diameter  of  thfc  fuCtion-pipe 

.J-  of  that  of  the  working-barrel,  fo  that  - - — 4.  We  may 
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fuppofe  the  orifice  of 
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contraction  here:  and  therefore  is  alfo  16.  And  laftly, 
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•yitb  the  velocity  of  2 feet  4 inches  nearly.  Its  velocity  will 


be  lefs  than  this,  on  account  both  of  the  friction  of  the  pifton 
and  the  friCtion  of  the  water  in  the  fuCtion-pipe.  Thefe  two 
circum (lances  will  probably  reduce  it  to  one  foot  eight  inches- 
and  it  can  hardly  be  lefs  than  this. 

We  have  taken  no  notice  of  the  friCtion  of  the  water  in  the 
working-barrel,  or  in  the  fpace  above  the  piffon  ; becaufe  it  ig 
in  all  cafes  quite  infignificant.  The  longeft  pipes  employed  in 
our  deep  mines  do  not  require  more  than  a few  inches  of  head 
to  overcome  it. 

But  there  is  another  circutnftance  which  muff  not  be  omitted. 
This  is  the  refiftarice  given  to  the  pifton  in  its  defeent.  The 
piftons  of  an  engine  for  drawing  water  from  deep  mines  nuift 
defeend  again  by  their  own  weight  in  order  to  repeat  their1 
ftroke.  'This  muff  require  a preponderance  qn  that  end  of  the 
working  beam  to  which  they  are  attached,  and  this  muff  be 
overcome  by  the  moving  power  during  the  effective  ftroke.  It 
makes,  therefore,  part  of  the  whole  work  to  be  done,  and  muft 
be  added  to  the  weight  of  the  column  of  water  which  muft  be 
railed. 

This  is  veryeafily  afeertained.  Let-the  velocity  of  the  pifton 
in  its  defeent  be  V,  the  area  of  the  pump-barrel  A.  and  the  area 
of  the  pifton -valve  a.  It  is  evident,  that  while  the  pifton  de- 
feends  with  the  velocity  V,  the  water  which  is  difplaccd  by  the 
pifton  in  a (econd  is  (A — a)  V.  This  muft  pats  through  the 
hole  of  the  pifton,  in  order  to  occupy  the  fpace  above,  which  is 
left  by  the  pifton.  If  there  were  no  contraction,  the  water  would 

go  through' with  the  velocity V;  but  as  there  will  al- 


, (which  is  a known 

1>*  Cl  a2 
refulting  from  the  dimenfions  of  the  pump)  = M, 

V* and  V = J 
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ter  — I — - — ) This  is  the  height  of  a column  of  water 
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fuppofe  it  executed  in  the  beft  manner,  having  its  lower  extre- 
mity trumpet-fliaped,  formed  by  the  revolution  of  the  proper 
trochoid.  The  contraction  at  the  entry  may  therefore  be  confi- 


We  may  alfo 
to  the  area  of 


valve,  b cannot  exceed  one  half  of  A;  and  therefore ——  can 
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not  be  lefs  than  8.  In  this  cafe. 
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will  be 


V2 


In 


— ^ X y-—’  = 2,309  feet,  and  the  pifton  will  move 


ways  be  fome  contraction,  let  the  diminifhed  area  of  the  hole  (to 
be  difeovered  by  experiment)  be  b ; the  velocity  therefore  will 

be  V — - — . This  requires  for  its  production  a head  of  wa- 


whofe  bafe  is  not  A but  A — a.  Calling  the  denfity  of  water 
d,  we  have  for  the  weight  of  this  column,  and  the  force  p is 

(A-«y  V2  ^V2(A-*)3 
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fee  again  is  proportional  to  the  fquare  of  the  velocity  of  the 
pifton  in  its  defeent,  and  has  no  relation  to  the  height  to  which 
the  water  is  railed. 

If  the  pifton  has  a button  valve,  its  furface  is  at  leaft  equal 
to  a ; and  therefore  the  preffure  is  exerted  on  the  water  by 
the  whole  furface  of  the  pifton.  In  this  cafe  we  fhall  have 
(l  v*  AJ 

p — — confiderably  greater  than  before.  We  cannot  af- 


eertain this  value  with  great  precifion,  becaufe  it  is  extremely 
difficult,  ifpoffible,  to  determine  the  refiftance  in  fo  complicated 
a cafe.  But  the  formula  is  exaCl,  if  b can  be  given  exaCtiy; 
and  we  know  within  very  moderate  limits  what  it  may  amount 
to.  In  a pump  of  the  very  beft  conftruCtion,  with  a,  button 

A3 


2 g bl  8 

good  fteam-engine  pump  V is  about  three  feet  per  fecond,  and 

V2  . ’ 

. — is  about  feet,  which  is  but  a fmall  matter. 

8 

We  have  hitherto  been  confidering  the  fucking  pump  alone: 
but  the  forcing  pump  is  of  more  importance,  and  apparently 
more  difficult  of  inveftigation. — • ere  we  have  to  overcome  the 
obftruCtions  in  long  pipes,  with  many  bends,  contractions,  and 
other  obftruClions.  But  the  confideration  of  what  relates  merely 
to  the  pump  is  abundantly  fimple.  In  moft  cafes  we  have  only 
to  force  the  water  into  an  air-veflel,  in  oppofition  to  the  eUf- 
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ticitv  of  the  air  comprefied  in  it,  and  to  fend  it  thither  with  a 
rertafn  velocity,  regulated  by  the  quantity  of  water  dil'charged 
in  a given  time.  The  elafticity  of  the  air  in  the  air-vefiel  pro- 


j'eis  it  along  the  Main.  We  are  not  now  (peaking  of  the  force 
necellary  for  counterbalancirrg  this  pretlure  of  the  air  in  the  air- 
veliel,  which  is  equivalent  to  all  the  fuhjcquent  obflr Italians,  hut 
only  of  the  force  neceflary  for  propelling  the  water  out  of  the 
pump  with  the  proper  velocity. 

We  have  in  a manner  determined  this  already.  The  pi  dun 
is  foil’d,1  and  the  water  which  it  forces  has  to  pafs  through  a 
valve  in  the  lateral  pipe,  and  then  to  move  in  the  direction  of 
the  Main.  The  change  of  direction  requires  an  addition  of 
force  to  what  is  neceffary  for  merely  impelling  the  water 
through  the  valve.  Its  quantity  is  not  eafily  determinedb  y 
any  theory,  and  it  varies  according  to  the  abruptnefs  of  the 
turn.  It  appears  from  experiment,  that  when  a pipe  is  bent 
to  a right  angle,  without  any  curvature  or  rounding,  the  velo- 
city is  diminifhcd  about  Aj . This  would  augment  the  head 
of  water  about  This  may  be  added  to  the  contradion  of 
the  valve- hole.  Let  c be  its  natural  area,  and  whatever  is  the 
contraction  competent  to  its  form  increafe  it  T\,  and  call 
the  contracted  area  c.  Then  this  will  require  a head  of  water 
V2  A2 , . * V* 
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velocity  V to  the  water.  Therefore  the 
+ 1 ) ; and  the  power  f neceffary  for  this 
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It  cannot  elcape  the  obfervatfon  of  the  reader,  that  in  all 
thefe  formulae-,  expreffing  the  height  of  the  column  of  water 
which  would  produce  the  velocity  V in  the  working-barrel  of 
the  pump,  the  quantity  which  multiplies  the  conftant  fador 
d AY*  ■ 

depends  on  the  contradcd  paffages  which  are  in  different 

— • 
parts  of  the  pump,  and  increafes  in  the  duplicate  proportion  of 
the  fum  of  thofe  contractions.  It  is  therefore  of  the  utmoft 
confequence  to  avoid  all  fucli,  and  to  make  the  Main  which 
leads  from  the  forcing-pump  equal  to  the  woi  king-barrel.  I f it 
be  only  of  half  the  diameter,  it  has  but  one-fourth  of  the  area, 
the  velocity  in  the  Main  is  four  times  greater  than  that  of  the 
pillon,  and  the  force  neceffary  for  difeharging  the  fame  quan- 
tity of  water  is  r6  times  greater. 

It  is  not,  however,  poffible  to  avoid  thefe  contractions  alto- 
gether, without  making  the  main  pipe  wider  than  the  barrel. 
For  if  only  fo  wide,  with  an  entry  of  the  fame  fize,  the  valve 
makes  a confiderablc  obilrudion.  Unfkilful  engineers  endea- 
vour to  obviate  this  by  making  an  enlargement  in  that  part  of 
the  Main  which  contains  the  valve.  This  is  feen  in  fig.  14.  at 
the  valve  L.  If  this  be  rot  done  with  great  judgment  it  will 
increafe  the  obflrudions.  For  if  this  enlargement  is  full  of 
water,  the  water  mud  move  in  the  direction  of  its  axis  with  a 
diminifhcd  velocity;  and  when  it  comes  into  the  main,  it  mutt 
again  be  accelerated.  In  fhort,  any  abrupt  enlargement  which 
is  to  be  afterwards  contracted,  does  as  much  harm  as  a con- 
traction, unlefs  it  be  fo  fhort  that  the  water  in  the  axis  keeps 
its  velocity  till  it  reaches  the  contraction.  Nothing  would  do 
more  fervice  to  an  artift,  who  is  not  well  founded  in  the  theory 
of  hydrodynamics,  than  to  make  a few  fimple  and  cheap  ex- 
periments with  a veffel  like  that  of  fig.  ij.  Let  the  horizontal 
pipe  be  about  three  inches  diameter,  and  made  in  joints  which 
can  be  added  to  each  other.  Let  the  joints  be  about  fix  inches 
long,  and  the  hides  from  one-fourth  to  a whole  inch  in  diame- 
ter. Fill  the  vi  (lei  with  water,  and  obferve  the  time  of  its 
finking  three  or  four  inches.  Each  joint  firould  have  a fmall 
hole  in  its  upper  fide  to  let  out  the  air  ; and  when  the  water 

Vol.  VIII. 


25  ] 

runs  out  by  it,  let  it  be  (lopped  by  a peg.  He  will  fee  that 
the  larger  the  pipe  is  in  proportion  to  the  orifices  made  in 
the  partitions,  the  efflux  is  more  diminijhed.  We  believe  that 
no  perfon  would  fufped  this  who  has  not  confidered  the  fubject 
minutely. 

All  angular  enlargements,  all  boxes,  into  which  the  pipes 
from  different  working-barrels,  unite  their  water  before  it  goes 
into  the  Main,  muff  therefore  be  avoided  by  an  artift  who 
would  execute  a good  machine  ; and  the  different  contraftions 
which  are  unavoidable  at  the  feats  of  valves  and  the  perfora- 
tions of  piflons,  &c.  fhould  be  diminifhed  by  giving  the  parts  a 
trumpet-thape. 

In  the  air- veffels  reprefented  in  fig.  13.  this  is  of  very  great 
confequence.  The  throat  O,  through  which  the  water  is 
forced  by  the  expan  lion  of  t he  confined  air,  fhould  always  be 
formed  in  this  manner.  For  it  is  this  which  produces  the 
motion  during  the  returning  part  of  the  flroke  in  the  pump 
conttruded  like  fig.  13.  No.  1.  and  during  the  whole  ldroke  in 
No.  2.  NegleCfing  this  feemingly  trifling  circumflance  will  di- 
minifh  the  performance  at  lead  one-fifth.  The  conflruftion  of 
No.  1.  is  the  beft,  for  it  is  hardly  poffible  to  make  the  paf- 
fage  of  the  other  fo  free  from  the  effeds  of  contraction.  The 
motion  of  the  water  during  the  returning  flroke  is  very  much 
contorted. 

There  is  one  circumflance  that  we  have  not  taken  any  notice 
of,  viz.  the  gradual  acceleration  of  the  motion  of  water  in 
pumps.  When  a force  is  applied  to  the  piflon,  it  does  not  in 
an  inftant  communicate  all  the  velocity  which  it  acquires.  It 
ads  as  gravity  ads  on  heavy  bodies  ; and  if  the  refiilanees  re- 
mained the  fame,  it  would  produce,  like  gravity,  an  uniformly 
accelerated  motion.  But  we  have  feen  that  the  refiflances 
(which  are  always  meafured  by  the  force  which  juft  overcomes 
them)  increafe  as  the  fquare  of  the  velocity  increafes.  They, 
therefore  quickly  balance  the  adion  of  the  moving  power,  and 
the  motion  becomes  uniform,  in  a time  fo  fhort  that  we  commit 
no  error  of  any  confequence  by  fuppoling  it  uniform  from  the 
beginning.  It  would  have  prodigioufly  embarraffed  our  in- 
veftigations  to  have  introduced  this  circumflance;  and  it  is  a 
matter  of  mere  fpeculative  curiofity  : for  moll  of  our  moving 
powers  arc  unequal  in  their  exertions,  and  thefe  exertions  are 
regulated  by  other  laws.  The  preffure  on  a piflon  moved  by 
a crank  is  as  variable  as  its  velocity,  and  in  moll  cafes  is  nearly 
in  the  inverfe  proportion  of  its  velocity,  as  any  mechanician 
will  readily  difeover.  The  only  cafe  in  which  we  could  con- 
lider  this  matter  with  any  degree  of  comprehenlibilicy  is  that 
of  a (leam-engine,  or  of  a piflon  which  forces  by  means  of  a 
weight  lying  on  it.  In  both,  the  velocity  becomes  uniform  in  a 
very  fmajl  fraction  of  a fecund. 

We  have  been  very  minute  on  this  fubjed.  For  although  it 
is  the  only  view  of  a pump  which  is  of  any  importance,  it  is 
hardly  ever  underftood  even  by  profefled  engineers.  And  this  is 
not  peculiar  to  hydraulics,  but  is  feen  in  all  the  branches  of 
pradical  mechanics.  The  elementary  knowledge  to,  be  met 
with  in  fuch  books  as  are  generally  pended  by  them,  goes  no 
further  than  to  date  the  forces  which  are  in  equilibrio  by  the  in- 
tervention of  a machine,  or  the  proportion  of  the  parts  of  a 
machine  which  will  let  two  known  forces  in  equilibiio. 
But  when  this  equilibrium  is  deftroyed  by  the  fuperiority  of  one 
of  the  forces,  the  machine  mull  move  ; and  the  only  interefiing 
queftion  is,  what  will  be  the  motion  ? Till  this  is  anfwered  with 
1’ome  precifion,  we  have  learned  nothing  of  any  importance. 
Few  engineers  arc  able  to  antwer  this  queftion  even  in  the 
fimplefl  cafes  ; and  they  cannot, from  any  confident  I'cience,  fay 
what  will  be  the  performance  of  an  untried  machine.  They 
gut fs  at  it  with  a luccels  proportioned  to  the  multiplicity  ot 
their  experience  and  their  own  lagacity.  Vet  this  part  ot 
mechanics  is  as  lulceptible  of  accurate  computation  as  the 
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eaf«s  of  equilibrium.  We  therefore  thought  it  onr  duty  to 
point  out  the  manner  of  proceeding  fo  circumliantially,  that 
every  ftep  fltould  be  plain  and  eafy,  and  that  conviction  ihould 
always  accompany  our  progrefs,  This  we  think  it  has  been  in 
our  power  to  do,  by  the  very  Ample  method  of  fubftituting 
a column  of  water  ailing  by  its  weight  in  lieu  of  any  natural 
power  which  we  may  chance  to  employ. 

To  Inch  as  with  to  profecute  the  ftudy  of  this  important 
part  of  hydraulics  in  its  moff  abftrufe  parts,  we  recommend  the 
perufal  of  the  diifertatioris  of  Mr.  Pitot  and  Mr.  BoiTut,  in  the 
Memoirs  of  the  Academy  of  Paris  ; alio  the  dillertatidns  of  the 
Chevalier  De  la  Borda,  ij66  and  1767;  alfo  the  HydrauJitpue 
of  the  Chevalier  l>e  Buat.  We  fliall  have  occalion  to  conlider 
the  motion  of  the  water  in  the  mains  6f  forcing  or  lifting  pumps 
which  fend  the  water  to  a difiance,  in  the  article  Wat  tm-lVorks ; 
Where  the  reader  will  lee  how  fmall  is  the  performance  of  all 
hydraulic  machine?,  in  companion  of  what  the  ufual  theories, 
founded  on  equilibrium  only,  would  make  him  expert. 

PtiSN  , or  Punn,  an  exprellion  where  a word  has  at  once  differ- 
ent-meanings. The  pra&ice  of  punning  is  the  miferable  refuge 
of  thbfe  who  with  to  pals  for  wits,  without  having  a grain  of 
wit  in  their  bbmpofition. — James  I.  of  England  delighted  in 
punning  ; and  the  tafte  of  the  fovereign  was  ffudied  by  the  cour- 
tiers and  even  by  the  clergy.  Hence  the  fermons  of  that  age 
abound  with  this  fpecies  of  fallewit.  It  continued  to  be  more 
or  lets  fafliiotiable  t 11  the  reign  of  queen  Anne,  when  Addifon, 
Swift,  Pope,  and  Arbtdhrrot,  with  the  other  real  wits  of  that 
claffical  age,  united  their  efforts  to  baniffi  punning  from  polite 
competition.  It  is  ftill  admitted  fparingly  in  converfation  ; 
and  no  one  will  deny  that  a happy  pun,  when  it  comes  unfought, 
contributes  to  yxcite  mirth  in  a company.  A profeffed punfter, 
however,  who  is  always  pouring  forth  his  fenfelefs  quibbles,  as 
Sancho  Panca  poured  forth  his  proverbs,  is  fuch  an  intolerable 
nuifance  in  fociety,  that  we  do  not  wonder  at  Pope  or  Swift 
having  written  a pamphlet  with  the  title  of  God's  Revenge 
agahjl  Punning. 

PUNCH,  a;i  inffrument  of  iron  or  ffeel,  ufed  in  feveral  arts, 
for  the  piercing  or  flamping  holes  in  plates  of  metals,  Sec.  be- 
ing fo  contrived  as  not  only  to  perforate,  but  to  cut  out  and 
take  away  the  piece.  The  punch  is  a principal  inffrument  of 
the  metal  button-makers,  fhoe-makers,  &c. 

Punch  is  alio  a 'name  for  a fort  of  compound  drink,  much 
ufed  here,  and  in  many  parts  abroad,  particularly  in  Jamaica, 
and  feveral  other  parts  of  the  Weft  Indies.  Its  bafis  is  fpring- 
water  ; which  being  rendered  cooler,  brifker,  and  more  acid, 
with  lemon  or  lime  juice,  and  fweetened  again  to  the  palate 
with  fine  fugar,  makes  what  they  call  Jbcrhet ; to  which  a pro- 
per quantity  of  fpirituous  liquor,  as  brandy,  rum,  or  arrack, 
being  added,  the  liquor  commences  punch. 

PUNCHEON,  Punchin,  or  Punch) on,  a little  block  or  piece 
of  ffeel,  on  one  end  whereof  is  lbme  figure,  letter,  or  mark,  en- 
graven either  in  creux  or  relievo,  impreflion*  whereof  are  taken 
on  metal,  or  fome  matter,  by  ftriking  it  with  a hammer  on  the 
end  not  engraved  There  are  various  kinds  of  thefe  puncheons 
ufed  in  the  mechanical  arts  ; fuch,  for  inftance,  are  thofe  of 
the  goldfmilhs,  cutlers,  pewterers,  &rc.  The  puncheon  in  coin- 
ing, is  a piece  of  iron  ffeeled,  whereon  the  engraver  has  cut  in 
relievo  the  feveral  figures,  arms,  effigy,  infeription,  &c.  that 
there  are  to  be  in  matiices,  wherewith  th'efpecie?  are  to  be  mark- 
ed. Minters  diffinguiffi  three  kinds  of  puncheons,  according 
to  the  three  kinds  of  matrices  to  be  made;  that  of  the  effigy, 
that  of  the  crols  or  arms  and  that  of  the  legend  or  infeription. 
The  firft  includes  the  whole  portrait  in  relievo  ; the  fecond  arc 
fmall,  fuch  only  containing  a piece  of  the  crofs  or  arms;  for  in- 
ftanee.  a fleur-de-lis,  a harp,  a coronet,  &c.  by  the  affemblage  of 
all  which  the  entire  matricc  is  formed.  The  puncheons  of  the 
legend  only  contain  each  one  letter,  and  ferve  equally  for  the 


legend  on  the  effigy  fide  and  the  crofs  fide.  See  the  article 
Coinage.  For  the  puncheons  ufed  in  damping  the  matrices 
wherein  the  types  of  printing  characters  are  caff,  fee  Letter - 
Foundery. 

Puncheon  is  alfo  ufed  for  feveral  iron  tools,  of  various  fizes 
and  figures,  ufed  by  the  engravers  en  creux  on  metals.  Seal- 
gravers  particularly  ufe  a great  number  for  the  feveral  pieces  of 
arms,  &c.  to  be  engraven,  and  many  damp  the  whole  leal  from 
a fingle  puncheon. 

Puncheon,  is  alfo  a common  name  for  all  thofe  iron  infi.ru- 
ments  ufed  by  ftone-cutters,  fculptors,  blackfmiths,  See.  for  the 
cutting,  inciding,  or  piercing  their  feveral  matters.  Thofe  of 
fculptors  and  ftatuaries  ferve  for  the  repairing  of  ffatues  when 
taken  out  of  the  moulds.  The  locksmiths  ufe  the  grealeft  va- 
riety of  puncheons ; fome  for  piercing  hot,  others  for  piercing 
cold  ; fome  flat,  lome  (quare,  fome  round,  others  oval,  each 
to  pierce  holes  of  its  refpertive  figure  in  the  feveral  parts  of  locks. 

Puncheon,  in  carpentry,  is  a piece  of  timber  placed  upright 
between  two  polls,  whole  bearing  is  too  great  ; ferving,  toge- 
ther with  them,  to  fultain  fome  large  weights.  This  term  is 
alfo  ufed  for  a piece  of  timber  raifed  upright,  under  the  ridgeof 
a building,  wherein  the  legs  of  a couple,  Sec.  are  jointed. 

Puncheon,  is  alfo-  the  name  of  a meafure  for  liquids  Hum 
is  brought  from  the  colonies  in  puncheons,  which  are  laTge  calks 
containing  about  1 ,0  gallons. 

PUNCTUATION,  in  grammar,  the  art  of  pointing,  or  of 
dividing  adifcourle  into  periods,  by  points  exprefiing  the  paufes 
to  be  made  therein.  The  points  ufed  are  four,  viz.  the  period, 
colon,  ferni  colon,  and  comma.  See  the  particular  ufe  of  each 
under  its  proper  article,  Comma,  Colon,  Period,  and  Se- 
mi-colon. 

In  the  general,  we  fliall  only  here  obferve,  that  the  comma 
is  to  dillinguilh  nouns  from  nouns,  verbs  from  verbs,  and  fuch 

other  parts  of  a period  as  are  not  necdlarily  joined  together. 

The  femi-colon  ferves  to  fufpend  and  fuilain  the  period  when  too 
long: — the  colon,  to  add  fome  new,  fupernumerary  reafon,  or 
conlequence  to  what  is  already  faid  : — and  the  period,  to  clofe 
the  lenle  and  conllrublion,  and  releale  the. voice. 

Punctuation  is  a modem  art.  The  ancients  were  entirely 
unacquainted  with  the  ufe  of  our  commas,  colons,  See.  and 
wrote  not  only  without  any  diftinrtion  of  members  and  pe- 
riods, but  alfo  without  diftinrtion  of  words  : which  cuftom, 
Lipfius  obferves,  continued  till  the  hundred  and  fourth  Olym- 
piad ; during  which  time  the  fenfe  alone  divided  the  difeourfe. 

What  within  our  own  knowledge  at  this  day  puts  this  be- 
yond difpute,  is  the  Alexandrian  manufeript,  which  is  at  prefent 
in  the  king’s  library  at  the  Britifh  M'ufaeum.  Whoever  exa- 
mines  this,  will  find  that  the  whole  is  written  continuo  du8u, 
without  diftinrtion  of  words  or  fentences.  How  the  ancients 
read  their  wmrks  written  in  this  manner,  it  is  not  eafy  to 
conceive. 

After  the  pvartice  of  joining  words  together  ceafed,  notes 
of  diftinrtion  wxre  placed  at  the  end  of  every  word.  In  all 
the  editions  of  the  Fuji!  Capitolini  thele  points  occur.  The 
fame  are  to  be  feen  on  the  Cohimna  Rrftrata.  For  want  of 
thefe  we  find  much  confufion  in  the  Chrohicon  Marwonvm,  and 
the  covenant  betw-een  the  Smyrnteans  and  Magnefians,  which 
are  both  now  at  Oxford.  In  Salmafuis’s  edition  of  Dedicatio 
Jlntua  rigiUa  // erodis,  the  like  confufion  occurs,  where  we  find 
AETPITE  and  Asup  its. 

Of  thele  marks  ot  diftinrtion,  the  Walcote  infeription  found 
near  Bath,  may  ferve  fora  fpecimen  : 

IVLIUSv  VITALISv  FABllI 
CliSISv  I,FGv  XXv  Vv  V 
STIPENDIORUMv&c. 

After  every  word  here  except  at  the  end  of  a line,  w-e  fee  tin’s 
mark  v.  Tlier.e  is  an  infeription  in  Mountfaucon,  which  has 
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a capital  letter  in  a horizontal  poftrion,  by  way  of  interftitial 
mark,  which  makes  one  apt  to  think  that  this  way  of  pointing 
was  fometimes  according  to  the  fancy  of  t.hc  graver. 

P.  FERRAR1VS  HERMES 
CAECJNIAE  HDIGNAE 
CONIVGI  h KARR1SSIMAE 
NVMERIAE  H &c. 

Here  we  obferve  after  the  words  a T laid  horizontally,  but 
not  after  each  word,  which  proves  this  to  be  of  a much  later 
age  than  the  former. 

Having  now  confidered  that  the  prefent  ufage  of  flops  was 
unknown  to  the  ancients,  we  proceed  to  afilgn  the  time  in 
which  this  ufcfnl  improvement  of  language  begun. 

As  it  appears  not  to  have  taken  place  while  manuferipts  and 
monumental  inferiptions  were  the  only  known  methods  to  con- 
vey knowledge,  we  mud  conclude  that  it  was  introduced  with 
the  art  of  printing.  The  14th  century,  tp  which  we  are  in- 
debted for  this  invention,  did  not,  however,  beftow  thofe  ap- 
pendages we  call  flops  ,•  whoever  will  be  at  the  pains  to  examine 
the  firft  printed  books,  will  difeover  no  flops  of  any  kind  ; but 
arbitrary  marks  here  and  there,  according  to  the  humour  of  the 
printer.  In  the  1 $th  century,  we  obferve  their  firft  appearance. 
We  find,  from  the  books  of  this  age,  that  they  were  not  all 
produced  at  the  fame  time;  thofe  we  meet  with  there  ia  ufe? 
being  only  the  comma,  the  parenthefis,  the  interrogation,  and 
the  full  point.  To  prove  this,  we  need  but  look  into  Bale’s 
A£ls  of  Englifh  Votaries,  black-letter,  printed  icjo.  Indeed, 
in  the  dedication  of  this  book,  which  is  to  Edward  VI.  we 
difeover  a colon  : but.,  as  this  is  the  only  one  of  the  kind 
throughout  the  work,  it  is  plain  this  ftop  was  not  eflabiifhed 
at  this  time,  and  fo  warily  put  in  by  the  printer ; or  if  it  was, 
that  it  was  not  in  common  ufe.  Thirty  years  after  this  time, 
in  that  fcnfible  and  judicious  performance  of  Sir  Thomas  Elyot, 
entitled  The  Govcrnour,  imprinted  1580,  we  fee  the  colon  as 
frequently  introduced  as  any  other  ftop  ; but  the  femi-colon 
and  the  admiration  were  ftill  wanting,  neither  of  thefe  being 
vifible  in  this  book.  In  Hackluyt’s  voyages,  printed  1599, 
we  fee  the  firth  inflance  of  a femi-colon  : and,  as  if  the  editors 
did  not  fully  apprehend  the  propriety  of  its  general  admiffion, 
it  is  but  fparingly  introduced.  The  admiration  was  the  lafl  flop 
lhac  was  invented  ; and  feems  to  have  been  added  to  the  reft  in 
a period  not  fo  far  diflant  from  our  own  time. 

Thus  we  fee,  that  thefe  notes  of  diftimStion  came  into  ufe  as 
learning  gradually  advanced  and  improved  ; one  invention  in- 
deed, but  enlarged  by  feveral  additions. 

PUNCTUM  saljens,  in  anatomy,  the  firft  rudiments  of 
the  heart  in  the  formation  of  the  foetus,  where  a throbbing 
motion  is  perceived.  This  is  faid  to  be  eafily  obferved  with  a 
microfcope  in  a brood-egg,  wherein,  after  conception,  we  fee 
a little  fpeck  or  cloud,  in  the  middle  whereof  is  a fpot  that 
appears  to  beat  or  leap  a cpnfidertible  time  before  the  foetus  is 
formed  for  batching.  See  the  article  Foetus. 

Punctum  flans,  a plmtfe  by  which  the  fchoolmen  vainly 
attempted  to  bring  within  the  reach  of  human  comprehcniion 
the  pofitive  eternity  of  God.  Thofe  fnbtile  reafoners  feem  to 
have  difeovered  that  nothing  which  is  made  up  of  parts  whe- 
ther continuous  or  difercte,  can  be  abfolutely  infinite,  and  that 
therefore  eternity  cannot  confilt  of  a boundlefs  feries  of  fuccef- 
five  moments.  Yet  as  if  ftrch  a feries  had  always  exifled  and 
were  coifimenfurate  in  duration  witili  the  fupreme  Being,  they 
compared  his  eternity  to  one  of  the  moments  which  compote 
the  (lux  of  time  arrefted  in  its  conrfe  ; and  to  this  eternal  mo- 
ment they  gave  the  name  of  puvftum  Jians,  hecaufe  it  was 
fuppofed  to  ftand  flill,  vvhilft  the  reft  followed  each  other  in 
fuccefiion,  all  vanifhinges  foon  as  they  appeared.  We  need  not 
watle  time  or  room  in  expofing  the  abfurdity  of  this  conceit, 
as  we  have  die  where  endeavoured,  in  the  beft  manner  that  ,we 
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can,  to  ale-ertajii  the  meaning  of  the  words  eternity  and  vifinly, 
and  to  fhow  that  they  cannot  be  predicated  of  time  or  (pace, 
of  points  or  moments,  whether  flowing  or  Handing  ftill.  See 
M r T a p h v sics. 

PUNCTURE,  in  furgery,  any  wound  made  by  a fharp- 
pointed  inftrument. 

Puncture,  in  farriery.  See  Farriery. 

PUNDITS,  or  Pendits,  learned  Bramins  devoted  to  the 
ftudy  of  the  Shanfcrit  language,  and  to  the  ancient  fcience, 
laws,  and  religion  of  Hindoftan.  S;e  Philosophy. 

PUNIC  A,  the  pomegranate  tree  : A genus  of  the  mo- 
nogynia  order,  belonging  to  the  icofandria  clafs  of  plants  ; 
and  in  the  natural  method  ranking  under  the  39th  order, 
Pomacea,  The  calyx  is  quinquefid  fuperior  ; there  are  five 
petals*;  the  fruit  is  a multilocular  and  polyfpermous  apple. 

The  Sjcc'ics  are,  1.  The  granatum,  or  common  pomegranate, 
rifes  with  a tree  ftem,  branching  numeioufly  all  the  way  from 
the  bottom,  growing  18  or  20  feet  high;  with  fpear-fhaped, 
narrow  oppofite  leaves ; and  the  branches  terminated  by  moft. 
beautiful  large  red  flowers,  fucceeded  by  large  roundifti  fruit  as 
big  as  an  orange,  having  a hard  rind  filled  with  foft  piilp  and 
.numerous  feeds.  There  is  a variety  with  double  flowers,  re- 
markably beautiful ; and  one  with  ftriped  flowers.  2.  The 
mna,  or  dwarf  American  pomegranate,  rifes  with  a flirubby 
ftem  branching  four  or  five  feet  high,  with  narrow  fliort  leaves 
and  fmall  red  flowers,  fucceeded  by  fmall  fruit ; begins  flower- 
ing in  June,  and  continues  till  Odlober.  Roth  thefe  fpeciYs 
are  propagated  by  layers  : the  young  branches  are  to  be  chofen 
for  this  purpofe,  and  autumn  is  the  proper  time  for  laying  them. 
Thofe  of  the  common  fort  may  be  trained  either  as  half  or 
full  ftaodards,  or  as  dwarfs.  Rut  thofe  defigned  for  walls  mud 
be  managed  as  diredled  for  peaches. 

The  dried  flowers  of  the  double-flowered  pomegranate  are 
poffefled  of  an  aftiingent  quality  ; for  which  reafon  they  are 
recommended  in  diarrhoeas,  dyfentcries,  &c.  where  aftiingent 
medicines  are  proper.  The  rind  of  the  fruit  is  alfo  a llrong 
afti  ingent,  and  as  fuch  is  occafionally  made  ufe  of. 

PUNISHMENT,  inlaw,  the  penalty  which  a perfon  incurs 
on  the  commiftion  of  a crime.  See  the  article  Crime  W 
Punijhmcnt.  The  ingenuity  of  men  has  been  much  exerted  to 
torment  each  other  ; but  the  following  are  the  punifhments  that 
have  been  ufually  adopted  in  the  different  countries  of  the  world. 
The  capital  punifhments  have  been  beheading,  crucifixion, 
burning,  roafting,  drowning,  fealpiqg,  hanging  by  the  neck, 
the  arm,  or  the  leg,  ftarving,  fawing,  expofing  to  wild  beads, 
rending  afimder  by  horfes  drawing  oppofite  vy/s,  burying 
alive,  {hooting,  blowing  from  the  mouth  of  a cannon,  com- 
pulfory  deprivation  of  fleep,  rolling  in  a barrel  ftuck  with  nails 
pointed  inwards,  poifoning,  preffing  flowly  to  death  by  a 
weight  laid  on  the  bread,  calling  headlong  from  a rock,  tear- 
ing out  the  bowels,  pulling  to  pieces  with  red-hot  pincers,  the 
rack,  the  wheel,  impaling,  flaying  alive,  See.  &c.  The  punifh- 
ments fliort  of  death  have  been,  fine,  pillory,  imprilonment, 
compulfory  labour  at  the  mines,  galleys,  highways,  or  correc- 
tion-houfe  ; whipping,  baftonading,  mutilation  by  cutting 
away  the  ears,  the  nofc,  the  tongue,  the  breads  of  women, 
the  foot,  the  baud  ; fqueezing  the  marrow  from  the  bones  with 
ferevvs  or  wedges,  caflration,  putting  out  the  eyes,  bamfhment, 
running  the  gauntlet,  drumming,  {having  oft  the  hair,  burning 
on  the  hand  or  forehead,  &c. 

PUNNING;  See  Pun. 

PUPI  L,  in  the  civil  law,  a boy  or  girl  not  yet  arrived  at  the 
age  of  puperty  ; i.  e.  the  hoy  under  14  years,  the  girl  un- 
der 12. 

Pu  i’i  L is  alfo  ufed  in  univerfitics,  &c.  for  a youth  under  the 
education  or  difeipline  of  any  perfon, 

Pui  il,  in  anatomy,  a little  a-peit.ur.c  in  the  middle  of  the 
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Uvea  anil  iris  of  the  eye,  through  which  the  rays  of  light  pafs 
to  the  cry ttalline  humour,  in  order  to,  be  painted  on  the  retina, 
and  caufe  vition.  See  Anatomy. 

PURCELL  (Henry),  a juftly  celebrated  mailer  of  mufic, 
began  early  to  diftinguifh  himfelf.  As  his  genius  was  original, 
it  wanted  but  little  forming,  and  lie  role  to  the  height  of  his 
proftflion  with  more  eafe  than  others  pafs  through  their  rudi- 
ments. He  was  made  organift  to  W ell  min  Iter  abbey  in  the 
latter  end  of  the  reign  of  Charles  II.  In  that  of  William,  he 
fet  feveral  fongs  for  Dryden’s  Ampbyt'rian,  and  his  King  Arthur, 
which  were  received  with  jult  applaufe.  His  notes,  in  his 
operas  were  admirably  adapted  to  his  words,  and  fo  echoed  to 
the  ferife,  that  the  founds  alone  feemed  capable  of  excitiiig 
thole  paflions  which  they  had  never  failed  to  do  in  conjunction. 
His  mufic  was  very  different  from  the  Italian.  It  was  entirely 
Englilh,  and  perfeClly  malculine.  His  principal  works  have 
been  publilhed  under  the  title  of  Oh  pleas  Britannicus . He  died 
in  1691;,  in  the  ^ 7 1 h year  of  his  age  ; and  was  interred  in 
Wellminller  abbey,  where  a monument  is  erected  to  his  me- 
mory. 

PURCHA$  (Samuel),  an  Englilh  divine*  famous  for  com- 
piling a valuable  colleCtid'n  of  voyages,  was  born  in  1 5^,7,  at 
Thackfled  in  Effex.  After  Itudying  at  Cambridge,  he  ob- 
tained the  vicarage  of  Eaftwbod  in'  his  native  county  ; but 
leaving  that  cure  to  his  brother,  h'e  fettled  in  London,  in  order 
to  carry  on  the  great  work  in  which  he  was  engaged.  He 
publilhed  the  firft  volume  in  folio  ’ in  1613,  and  the  four  laid, 
12  years  after,  under  the  title  of  Purchas  bis  Pilgrimage,  or 
'Relations  of  the  world,  arid  tie  Religions  obferved  lit  all  ages 
and  places.  Meanwhile  he  was  collated  to  t lie  reCtory  of 
St.  Martin's,  Ludgate,  in  London,  and  made  chaplain  to 
Dr.  Abbot,  archbilhop  of  Canterbury.  His  Pilgrimage,  and  the 
learned  Hackluyt’s  Voyages,  led  the  way  to  all  the  other  collec- 
tions of  that  kind,  and  have  been  juftly  valued  and  efteemed. 
But  unhappily,  by  his  publifhing,  he  involved  himfelf  in  debt : 
however,  he  did  not  die  in  prifon,  as  fome  have  afferted  ; but 
at  his  own  houfe,  about  the  year  1628. 

PURCHASE,  in  law,  the  baying  or  acquiring  of  lands,  &c. 
with  money,  by  deed  or  agreement,  and  not  by  defeent  or  right 
of  inheritance. 

Purchase,  in  the  fea-language,  is  the  fame  as  draw  in:  thus, 
-when  they  fay  the  capltan  purehafes  a-pace,  they  only  mean, 
•it  draws  in  the  cable  a-pace.  F . 

PURE,  fomething  free  from  any  admixture  of 'foreign  or 
heterogen eo-jn  matters.  •’  • 

PURFL/LW,  a term  in  heraldry,  exprefling  ertnins,  peans, 
or  any  of  the  furs,  when  they  compofe  a bordure  round  a coat 
of  arms  : thus  they  fay,  Hebeareth  gules,  a bordure,  purflew, 
vairv  ; meaning  that  the  bordure  is  vairy. 

PURGATION,  the  art  of  purging,  fcouring,  or  purifying 
a thing,  by  ftparating,  or  carrying  off  any  impurities  found 
therein.  Thus,  in  pharmacy,  purgation  is  the  cleanfing  of  a 
■medicine  by  retrenching  its  ftiperfluities.  In  chemillry,  it  is 
u fed  for  the  feveral  preparations  of  metals  and  minerals  intend- 
ed to  clear  them  of  their  impurities,  more  ufually  called  puri- 
fi cation  and  refuting.  See  Refining.  In  medicine,  purgation 
is  an  excretory  motion  arifing  from  a quick  and  orderly  con- 
traction of  the  fleftiy  fibres  of  the  ftomach  and  iiiteftines, 
whereby  the  chyle,  corrupted  humours,  and  excrements  lodged 
therein,  are  protruded  further  and  further,  and  at  length  quite 
excluded  the  body  by  ftool.  See  Materia  Medica.  For  the 
menftiual  purgation  of  wdriien,  fee  Menses. 

PuKGATtdH,  in  law,  fignifits  the  clearing  a perfon’s  felf  of 
a crime  of  which  he  is  fufpeflcd  and  acculed  before  a judge. 
This  purgation  is  either  canonical  or  vulgari  Canonical  pur- 
gation is  preftribed  by  the  danon-law,  and  the  foVtn  thereof  in 
the  fpiritual  court  is  ufually  thus : The  perfon  fulpedlcd  takes 


his  oath  that  he  is  innocent  of  the  crime  charged  againft  him  ; 
and  at  the  fame  time  brings  fome  of  his  neighbours  to  make 
oath  that  they  believe  lie  fwcars  truly.  Vulgar  purgation 
was  anciently  by  fire  or  water,  or  clfe  by  combat,  and  was 
praC fifed  here  till  abolilhed  by  our  canons.  See  Battel  in 
law , Ordeal,  Sec. 

PURGATIVE  or  Purging  Medicines,  medicaments  which 
evacuate  the  impurities  of  the  body  by  ftool,  called  alio 

catb'atliei'. 

PURGATORY,  a place  in  which  the  juft,  wlro  depart  out 
of  this  life,  are  fuppofed  to  expiate  certain  offences  which  do 
not  merit  eternal  damnation.  Broughton  has  endeavoured  to 
prove  that  this  notion  has  been  held  by  Pagans; -Jews,  and 
Mahometans,  as  well  as  by  Chnftians' ; and  that  in  the  days  of 
the  Maccabees  the  Jews  believed  that  fin  might  be  expiated  by 
facrifice  after  the  death  of  the  fin  tier,  cannot  be  queliioned'. 

Much  abufe  has  been  poured  upon  the  church  of  Rome  for 
her  db'ftrine  of  purgatory',  and  many  falle  reprelentations  have 
been  made  of  the  aoftrine  itfelf.  The  following  view  of  it  is 
taken  from  a work  \vhibh  is  conficlefed  • as  a ftandard  by  the 
Britilh  Catholics.  1.  Every  fin;  how  flight  foever,  though  no 
mdre  than  an  idle  word,  as  it  is  an  offence  to  God,  deferves 
punifhment  from  him,  and  will  be  punillied  by  him  hereafter, 
if  not  cancelled  by  repentance  here.  2.  Such  lmall  fins  do  not 
deferve  eternal  punifhment.  3.  Few  depart  this  life  fo  pure  as 
to  be  totally  exempt  frb'm  fpots  of  this  nature,  arid- front  every 
kind  of  debt  due  to  God:s  juftice.  4.  Therefore  few  wilt  efcape 
without  fuflering  fomething  from  his  juftice  for  fuch  debts  as 
they  have  carried  with  them  out  of  this  world;  according  to 
that  rule  of  divine  juftice,  by  which  he  treats  every  foul  here- 
after according  to  its  works,  and  according  to  the  (late  in  which 
he  finds  it  in  death.  From  thele  propolitions,  which  the  Papift 
confidents  as  lb  many  felf-evident  truths,  he  infers  that  there 
mu  ft  be  lome  third  place  of  punifhment  ; for,  (ince  the  infinite 
goodnefs  of  God  can  admit  nothing  into  heaven  which  is  not 
clean  and  pure  from  all  lin  both  great  and  (mail ; and  his  infi- 
nite juflice  can  permit  none  to  receive  the  reward  of  blifs,  who 
as  yet  are  not  out  of  debt,  but  have  fomething  in  juftice  to 
1'ufTer ; there  mult  of  necelfity  be  fome  place  or  ftate,  where 
fouls,  departing  this  life,  pardoned  as  to  the  eternal  guilt  or 
pain,  yet  obnoxious  to  fome  temporal  penalty,  or  with  the  guilt 
of  fome  venial  faults,  are  purged  and  purified  before  their  ad- 
mittance into  heaven.  And  this  is  what  he  is  taught  concern- 
ing purgatory.  Which,  though  he  knows  not  where  it  is,  of 
what  nature  the  pains  are,  or  how  long  each  foul  is  detain- 
ed there  ; yet  he  believes,  that  thofe  that  are  in  this  place, 
being  the  living  members  of  Jefus  Chrift,  are  relieved  by  the 
prayers  of  their  fellow  members  here  on  earth,  as  alfo  by  alms 
and  malle3  offered  up  to  God  for  their  fouls.  And  as  for  fuch 
as  have  no  relations  or  friends  to  pray  for  them,  or  give  alms, 
or  procure  mallcs  for  their  relief  ; they  are  not  neglebted  by  the 
church,  which  makes  a general  commemoration  of  all  the  faith- 
ful departed  in  every  mafs,  and  in  every  one  of  the  canonical 
hours  of  the  divine  office. 

Such  is  the  Popilh  doblrine  of  purgatory,  which  is  built 
chieffy  upon  2 Macc.  xii.  43,  44,  45  5 St.  Matth.  xi’.  ,31,  32-; 
and  1 Cor.  iii.  1 J.  By  Proteftants-the  books  of  Maccabees  arc 
not  acknowledged  to  be  infpired  feripture  ; but  if  they  were, 
the  texts  referred  to  would  rather  prove  that  there  is  no  fuch 
place  as  purgatory,  lined  Judasdid  not  expeCl  the  fouls  departed 
to  reap  any  benefit  from  his  lilt-offering  till  the  refurredlion. 
Our  Saviour,  in  St.  Luke,  (peaks  of  remiftion  in  this  world 
and  in  the  world  to  come  ; but  furely  neither  of  thefe  is  purga- 
tory. The  world  to  come  is  the  I1  ate  after  the  relurre&ion,  and 
the  rertrillion  fpoken  of  is  the  lenience  of  abfolution  to  he  pro- 
nounced on  the  penitent  from  the  feat  of  general  judgment. 
In  the  oblcure  verfe  referred  to  in  the  epillle  to  the  Corinthians, 
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the  apofile  is,  by  the  beft  interpreters,  thought  to  fpeak  of  the 
difficulty  with  which  Chriflians  fhould  he  faved  from  the  de- 
flruiftion  of  Jerufalem.  Of  the  date  of  fouls  departed  he  can- 
not well  be  luppofed  to  fpeak,  as  upon  difembodied  fpirits  fire 
could  make  na  imprellion.  We  cannot  help,  therefore,  thinking 
with  the  church  of  England,  that  “ the  Romifli  doctrine  of 
purgatory  is  a fond  thing  vaidly  invented,  and  grounded  on  no 
warranty  of  Ic  rip  tore  but  we  mild  confel's,  at  the  fame  time, 
that  it  appears  to  us  to  be  a very  harmlefs  error,  neither  hoftile 
to  virtue  nor  dangerous  to  fociety.  See  Resurrection. 

PURIFICATION,  in  matters  of  religion,  a ceremony 
which  confifts  in  cleanfing  any  thing  from  a fuppofed  pollution 
or  defilement.  The  Pagans,  before  they  facrificed,  ufually 
bathed  or  wafhed  themfelves  in  water;  and  they  were  particu- 
larly careful  to  wafli  their  hands,  becaufe  with  thefe  they  were 
to  touch  the  victims  confecrated  to  the  gods.  It  was  alio  cuflo- 
roary  to  wafh  the  vefi'el  with  which  they  made  their  libations. 
The  Mahometans  alfo  ufe  purifications  previous  to  the  duty  of 
prayer;  which  are  alfo  of  two  kinds,  either  bathing,  or  only 
walking  the  face,  hands,  and  feet.  The  firtl  is  required  only  in 
extraordinary  cafes,  as  after  having  lain  with  a woman,  touched 
a dead  body,  &c.  But  left  fo  neceffary  a preparation  for  their 
devotions  fhould  be  omitted,  either  where  water  cannot  be  had, 
or  when  it  may  be  of  prejudice  to  a perfon’s  health,  they  are 
allowed  in  fuch  cafes  to  make  ufe  of  fine  farid,  or  duft,  inllead  of 
it;  and  then  they  perform  this  duty  by  clapping  their  open 
hands  on  the  fand,  and  palling  them  over  the  parts,  in  the  fame 
manner  as  if  they  were  dipped  in  water.  There  were  alfo  many 
legal  purifications  among  the  Hebrews.  When  a woman  was 
brought  to  bed  of  a male  child,  Ihe  wras  efteemed  impure  for 
40  days;  and  when  of  a female,  for  60;  at  the  end  of  which 
time  Ihe  carried  a lamb  to  the  door  of  the  temple  to  be  offered  for 
a burnt-offering,  and  a young  pigeon  or  turtle  for  a fin-olFering; 
and  by  this  ceremony  file  was  cleanfed  or  purified. 

PURIM,  or  The  Feast  of  Lots,  a folemn  feftival  of  the 
Jews,  inftituted  in  memory  of  the  deliverance  they  received  by 
means  of  Mordecai  and  Efiher,  from  Haman’s  wicked  attempt 
to  deftroy  them. 

PURITANS,  a name  formerly  given  in  derifion  ta  the  dif- 
fenters  from  the  church  of  England,  on  account  of  the  proieffion 
to  follow  the  pure  word  of  God,  in  oppofition  to  all  traditions 
and  human  eonffitutions.  It  was  likewiTe  given  in  the  primitive 
church  to  the  No  vat  van  (chil'matics,  becaufe  they  would  never 
admit  to  communion  anyone  who  from  dread  of  death  had 
apoftatized  from  the  faith. 

PURITY,  the  freedom  of  any  thing  from  foreign  admix- 
ture. 

Purity  of  Style.  See  Oratory. 

PURLIEU,  (ignifies  all  that  ground  near  any  foreft,  which 
being  made  foreft  by  King  Henry  II.  Richard  I.  and  King 
John,  was  afterwards  by  perambulations  and  grsnts  of  Hen- 
ry III.  fevered  again  from  the  fame,  and  made  purlieu  ; that  is 
to  fay,  pure  and  free  from  the  laws  of  the  forefl. — The  word  is 
derived  from  the  French  pur  “ pure,’’  and  lieu  “place.” 

PURLINS,  in  building,  thofe  pieces  of  timbeTthat  lie  acrofs 
the  rafters  on  the  inlid'  to  i.eep  them  from  finking  in  the  mid- 
dle of  their  length.  By  the  a£l  of  parliament  for  rebuilding 
London,  it  is  provided,  that  all  purlins  from  15  feet  6 inches 
to  18  feet  6 inches  long,  be  in  their  fquare  9 inches  and  K8 
inches;  and  all  in  length  from  18  feet  6 itches  to  21  feet 
6 inches,  be  in  their  fquare  12  inches  and  9 inches. 

PUR  PLE,  a colour  compofed  of  a mixture  of  red  and  blue. 
See  Colour- Making  and  Dying. 

PURPURA,  in  natural  hiftory.  See  Mvrex  : where  we 
have  given  an  account  of  the  Tyrian  method  of  dying  purple 
with  a liquid  extra&ed  from  the  fifh.  It  has  been  affirmed, 
however,  that  no  fuch  method  was  ever  pr^iifed,  u At  Tyre 
Vol.  VIII. 


(fays  Mr.  Bruce)  I engaged  two  fiffiermen,  at  the  expenfe  of 
their  nets,  to  drag  in  thole  places  where  they  (aid  lhell-fiffi 
might  be  caught,  in  hopes  to  have  brought  out  one  of  the  famous 
purple-fiffi.  I did  not  lucceed:  but  in  this  I was,  I believe, 
as  lucky  as  the  old  tubers  had  ever  been.  The  purple  fifh  at 
Tyre  feems  to  have  been  only  a concealment  of  their  know- 
ledge of  cochineal  ; as,  had  they  depended  upon  the  fifh  for 
their  dye,  if  the  whole  city  of  Tyre  applied  to  nothing  elfe 
but  fifbing,  they  would  not  have  coloured  20  yards  of  cloth 
in  a year.” 

PURPURE,  in  heraldry.  The  colour  fo  called,  which  fig- 
nifies purple,  is  in  engraving  reprefented  by,  diagonal  lines,  from 
the  left  to  the  right.  See  Heraldry. 

PURPUREUS-  See  Convolvulus, 

PURIIE,  or  Perrin.  See  Cyderkin. 

PURSER,  an  officer  aboard  a man  of  war,  who  receives 
her  vidtuals  from  the  victualler,  fees  that  it  be  well  ffowed, 
and  keeps  an  account  of  what  he  every  day  delivers  to  the 
Reward.  Healfokeepsa  lift  of  the  fbip’s  company,  and  lets 
down  exactly  the  day  of  each  man’s  adnuifion,  in  order  to  regu- 
late the  quantity  of  provifions  to  be  delivered  out,  and  that 
the  paymafter  or  treafurer  of  the  navy  may  iffue  out  the  de- 
burfements,  and  pay  off  the  men,  according  to, his  book,. 

PURSLAIN,  in  botany.  See  Portulaca. 

PURVIEW,  a term  ufed  by  fume  lawyers  for  the  body  of 
an  aft  of  parliament,  or  that  part  which  begins  with  “ Be 
it  enafted  fcc."  as  contradiltinguifhed  from  the  preamble. 

PLTRULENT,  in  medicine,  fomething  mixed  with  or  par- 
taking of,  pus  or  matter. 

PUS,  in  medicine,  a white  or  yellowifli  matter  defigned  by 
nature  for  the  healing  and  cementing  of  wounds  and  fores. 

The  origin  and  formation  of  pus  is  as  much  unknown  as 
that  of  any  other  animal  fluid.  In  an  inaugural  difler- 
tation  publifbed  at  Edinburgh  by  Dr.  He  tidy,  the  author  lup- 
pofes  pus  to  be  a fecreted  fluid.  It  has  been  thought  by  many, 
that  pus  is  either  a (ediment  from  ferum  when  beginning  to 
putrefy,  or  that  it  is  the  fame  fluid  infpiffated  by  the  heat  of 
the  body.  Bin  both  of  thefe  opinions  are  refuted  by  fume  ex- 
periments of  our  author,  which  fhow,  that  pus  is  much  lefs 
inclined  to  putrefaction  than  ferum,  and  the  putrefaction  of 
both  is  haftened  by  an  addition  of  lome  of  Lhe  red  part  of  the  * 
blood.  Some  other  experiments  were  made  in  order  to  try 
whether  pus  could  Ire  artificially  produced.  A thin  piece  of 
lamb’s  flefh,  applied  to  an  ulcer  difeharging  laudable  pus,  and 
covered  over  with  lead,  did  not  alltitnc  the  appearance  of  pus, 
but  became  fetid,  and  was  much  leilened.  Serum,  in  its  inflam- 
matory and  in  its  ordinary  Rate,  and  lymph  in  different  Hates, 
were  applied  to  the  lame  ulcer,  which  Rill  difeharged  good  pus; 
but  none  of  thefe  were  converted  into  pus  ; on  the  contrary, 
they  became  very  putrid. 

In  oppofition  to  thefe  arguments  of  our  author,  however, 
it  may  be  alleged,  that  if  pus  were  a fecreted  fluid,  the  veflels  by 
which  it  was  fecreted  would  certainly  be  vifible  ; but  no  fuch 
thing  has  ever  been  obferved  : on  the  contrary,  it  is  certain  that 
pus  cannot  be  formed  unlefs  the  air  be  excluded  from  the  wound. 
Thefe  difputcs,  however,  are  of  no  great  confequence  ; but  in 
fome  cafes  it  becomes  a matter  of  real  importance  to  ditlinguifli 
pus  from  mucus  ; as  thus  we  may  be  enabled  to  know  whether 
a cough  is  con  lump  trie,  or  merely  catarrhous.  See  Mucus. 
Mr.  Home  in  a dillertation  on  the  properties  of  pus,  in  which 
he  avails  himfelf  of  the  experiments  of  Mr.  Hunter,  as  deli- 
vered in  his  Phyjlolofical  Lectures,  fays,  that  the  eharatfer- 
iftic  of  pus  is  its  being  compofed  of  globules;  and  he  thinks 
that  the  prefence  of  globules  feems  to  depend  upon  the  pus  be- 
ing in  a perfeft  Rate.  It  dithers  from  the  blood  in  the  colour  of 
the  globules  : in  their  not  being  folublc  in  water,  which  thofe 
of  the  blood  arc  ; and  from  the  fluid- in  which  they  fwim  b«ng 
7 x 
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coagulable  by  a folution  of  fal  ammoniac,  which  lerjm  is  not," 
RefpeCling  the  formation  of  pus,  our  author  adopts  the  idea 
fuggelted  by  Mr.  Hunter,  that  the  veft'els  of  the  part  aftbme  the 
nature  of  a gland,  and  fecrete  a fluid  which  becomes  pus. 
Mr.  Home  afcertains,  by  experiment,  that  pus,  at  its  formation, 
is  not  globular,  but  a tranfparent  fluid,  of  a confidence,  in  l'ome 
fort,  refembling  jelly ; and  that  the  globules  are  formed  while 
lying  upon  the  fuiface  of  the  fore  : requiring,  in  l'ome  inftances, 
while  the  influence  of  the  external  air  is  excluded,  fifteen  mi- 
nutes for  that  purpote. 

PUSTULE,  a pimple,  or  fmall  eruption  on  the  (kin  full  of 
pus;  fuch  as  the  eruptions  of  the  fmall-pox. 

PUTAMINEJE,  (from  putamcn  “ a (hell,*  ) the  name  cf  the 
25th  order  of  Linnaeus's  fragments  of  a natural  method  ; con- 
fining of  a few  genera  of  plants  allied  in  habit,  whofe  flefhy 
feed-veftels  or  fruit  are  frequently  covered  with  a hard  woody 
ihell.  See  Botany,  p.  462. 

PUTEOLI,  (Livy,  Strabo)  : a town  of  Campania;  fo 
called  either  from  its  wells,  there  being  many  hot  and  cold 
fprings  thereabouts  ; or  from  its  flench,  putor,  caufed  by  ful- 
phureous  exhalations  (Varro,  Strabo).  It  is  now  called 
Puzzuoli,  and  is  pleafantly  and  advantageoufly  fituated  for 
trade.  In  a very  remote  age,  the  Cumeans  made  it  their  arfe- 
nal  and  dockyard  ; and  to  this  naval  eflahlifhment  gave  the  fub- 
lime  appellation  of  Dicearcbia  or  JuJt  Power. 

The  Romans  were  well  aware  of  the  utility  of  this  port,  and 
took  great  pains  to  improve  its  natural  advantages.  Nothing 
remains  of  their  works  but  a line  of  piers,  built  to  break  the 
force  of  a rolling  fea  : they  are  vulgarly  called  th e.  bridge  of 
Caligula , becaufe  that  madman  is  laid  to  have  marched  in  tri- 
umph from  Puzzuoli  to  Baia  on  a bridge;  but  his  was  a bridge 
of  boats. 

The  ruins  of  its  ancient  edifices  are  widely  fpread  along  the 
adjacent  hills  and  fhores.  An  amphitheatre  Hi  11  exifts  entire 
in  moft  of  its  parts,  and  the  temple  of  Serapis  offers  many  cu- 
rious fubjetfls  of  oblervation  ; half  of  its  buildings  are  flill 
buried  under  the  earth  thrown  upon  it  by  volcanical  commo- 
tions, or  accumulated  by  the  crumblings  of  the  hill ; the  in- 
clofure  is  fquare,  environed  with  buildings  for  priefts  and  baths 
for  votaries  ; in  the  centre  remains  a circular  platform,  with 
four  flights  of  fteps  up  to  it,  vafes  for  fire,  a centrical  altar, 
rings  forviClims,  and  other  appendages  of  facrifice,  entire  and 
not  difplaced  ; but  the  columns  that  held  its  roof  have’ been 
removed  to  the  new'  palace  of  Caferta  (fee  Casf.kta).  Behind 
this  roufid  place  of  worfnip  ftand  three  pillars  without  capitals, 
part  of  the  pronaos  of  a large  temple ; they  are  of  cipolline 
marble,  and  at  the  middle  of  their  height  are  full  of  holes  eaten 
in  them  by  the  file-fifh. 

Theprefent  city  contains  near  10,000  inhabitants,  and  occu- 
pies a fmall  peninfula  ; the  cathedral  was  a pagan  temple,  de- 
dicated to  the  divinities  that  preflded  over  commerce  and  navi- 
gation. E.  Ion.  14.  40.  N.  lat.  41.  iy 

In  the  neighbourhood  of  Puteoli  are  many  relics  of  ancient 
grandeur,  of  which  none  deferves  more  attention  than  the 
Campanian  way  paved  with  lava,  and  lined  on  each  fide  with 
venerable  towers,  the  repofitories  of  the  dead,  which  are 
richly  adorned  with  fiucco  in  the  infide.  This  road  was 
made  in  a moft  folid  expenfive  manner  by  order  of  Domilian, 
and  is  frequently  the  fubjeCl  of  encomium  in  the  poems  of 
Statius. 

PUTI  cakaja,  in  botany,  is  a genus  of  Indian  plants,  of 
which  the  charaHers,  as  given  by  Sir  William  Jones  in  the 
Afiatic  llefearches,  vol.  ii.  p.  3 c;  1 . are  thefe  : The  calyx  is  five- 
cleft,  the  corolla  has  five  equal  petals,  the  perirarpium  a 
thorny  legumen  and  two  feeds,  the  leaves  oval  and  pinnated, 
and  the  ftem  armed.  “ The  feeds  (fays  the  learned  prefident) 
are  very  bitter,  and  perhaps  tonic;  fince  one  of  them,  bruifed 


and  given  in  two  dozeS,  will,  as  the  Hindoos  afiert,  cure  an  in. 
termiUent  fever.’’ 

PU  PORIUS,  in  zoology.  See  Mustela. 

PU  ! REFACTION,  one  of  the  natural  proceffes,  dire&Iy  ' 
oppofite  to  the  life  of  animals  and  vegetables,  by  which  organ- 
ized bodies  are  difl'olved,  and  reduced  to  what  may  be  called 
their  original  elements. 

Putrefaction  differs  from  chemical  folution  ; becaufe,  in  the 
latter,  the  difl'olved  bodies  are  kept  in  their  ftate  of  folution  by 
being  combined  with  a certain  agent  from  which  they  cannot  | 
eafily  be  feparated ; but  in  putrefaction,  the  agent  which  dif- 
folves  the  body  appears  not  to  combine  with  it  in  any  manner 
of  way,  but  merely  to  feparate  the  parts  from  each  other.  It 
differs  alfo  from  the  refolntion  of  bodies  by  diftillation  with 
violent  fire  ; becaufe  in  diftillation  new  and  permanent  com- 
pounds are  formed,  but  by  putrefaCIion  every  thing  feems  to 
be  refolved  into  fubfianccs  much  more  Ample  and  indefttu&ible 
than  thofe  which  are  the  refuit  of  any  chemical  procefs. 

The  bodies  molt  liable  to  putrefaction  are  thofe  of  animal* 
and  vegetables,  efpecially  when  full  of  juices.  Stones,  though  ] 
by  the  aCtion  of  the  weather  they  will  moulder  into  dull,  yet 
feem  not  to  be  fubjeCt  to  any  thing  like  a real  putrefaction,  i 
as  they  are  not  refolved  into  any  other  fubftance  than  fand,  cr 
fmall  dull,  which  itill  preserves  its  lapideous  nature.  In  like 
manner,  vegetables  of  any  kind,  when  deprived  of  their  juices 
by  drying,  may  be  preserved  for  many  ages  without  being  3 
fubjeCted  to  any  thing  like  a putrefaClive  procefs.  The  fame  < 
holds  good  with  relpeCt  to  animals;  the  parts  of  which, 
by  fnnple  drying,  may  be  preferved  in  a found  ftate  for  a much 
longer  time  than  they  could  be  without  the  previous  exhalation 
of  their  juices. 

Putrefaction  is  generally  allowed  to  be  a kind  of  fermenta- 
tion, or  rather  to  be  the  laft  ftage  of  that  procefs;  which,  be- 
ginning with  the  vinous  fermentation,  goes  on  through  the  ace- 
tous, to  the  ftage  of  putridity,  where  it  Hops.  It  is  argued, 
however,  and  feemingly  not  without  a great  deal  of  reafon,' 
that  if  putrefaCIion  be  a fermentation,  it  mull  neceffarily  be  a 
kind  diftinCt  from  either  the  vinous  or  acetous;  fince  we  fre- 
quently obferve  that  it  takes  place  where  neither  the  vinous  nor 
the  acetous  ftages  have  gone  before  ; of  confequence,  it  mull 
be,  in  fome  cafes  at  lealt,  entirely  independent  of  and  uncon- 
nected with  them.  In  fcveral  other  refpecls  it  differs  fo  much 
from  thefe  proccffes,  that  it  feems  in  fome  degree  doubtful 
whether  it  can  with  propriety  be  called  a fermentation  or  not. 
Both  the  vinous  and  acetous  fermentations  are  attended  with  a 
conliderable  degree  of  heat  ; but  in  the  putrefaCIion  of  animal 
matters  efpecially,  the  heat  is  for  the  moft  part  fo  fmall,  that 
we  cannot  be  certain  whether  there  is  any  degree  of  it  or  not 
produced  by  the  procefs.  In  cafes,  indeed,  where  the  quan- 
tity of  corropting  animal  matter  is  very  great,  fome  heat  may 
be  perceived:  and  accordingly  Dr.  Munro  tells  us,  that  he 
was  fenfible  of  heat  on  thralling  his  hand  into  the  flelh  of  a 
dead  and  cortupting  whale.  But  the  moft  remarkable  differ- 
ence between  the  putrefaClive  fermentation  and  that  of  the 
vinous  and  actions  kinds  is,  that  the  end  of  both  thefe  pro- 
ceffes  is  to  prdduce  a new  and  permanent  compound  ; but  that 
of  the  putref?Clive  procefs  is  not  to  produce  any  new  form, 
but  to  dellroy,,  and  refolve  one  which  already  exifts  into  the 
original  principles  from  which  all  things  feem  to  proceed. 
Thus,  the  vinous  fermentation  produces  ardent  fpirits;  the 
acetous,  vinegar:  but  putrefaCIion  produces  nothing  but  earth 
and  fome  effluvia,  which,  though  moft  difagreeable,  and  even 
poifonous  to  the  human  body,  yet,  being  imbibed  by  the  earth 
and  vegetable  creation,  give  life  to  a new  race  of  beings.  It 
is  commonly  fuflpofed,  indeed,  that  volatile  alkali  is  a pro- 
duClion  of  the  putrefaClive  procefs  : but  this  feems  liable  to 
difpute.  The  valour  of  pure  volatile  alkali  is  not  hurtful  to 
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the  human  frame,  but  that  of  putrefying  fubfiances  is  exceed- 
ingly fo  ; and,  excepting  in  the  cafe  of  urine,  the  generation  of 
volatile  alkali  in  putrid  fubftances  is  very  equivocal.  This  fub- 
ftance,  which  produces  more  alka'i  than  any  other,  is  much 
lefs  offenfive  by  its  putrid  fetor  than  others ; and  all  animal 
fubftances  produce  a volatile  alkali  on  being  expofed  to  the 
adion  of  fire,  of  quicklime,  or  of  alkaline  falts.  In  thefe 
cafes  the  volatile  alkali  is  not  fuppofed  to  be  produced  by  the 
ouicklime  or  fixed  fait,  but  only  to  be  extricated  from  a kind 
of  amrr.oniacal  fait  pre-exifting  in  the  animal  matters  5 the 
probability  is  the -fame  in  the  other  cafe,  viz.  that  volatile  alkali 
is  not  produced,  but  only  extricated,  from  thefe  fubftances  by 
putrefaction. 

The  only  thing  in  which  the  putrefadive  fermentation  agrees 
with  the  other  kinds  is,  that  in  all  the  three  there  is  an  extri- 
cation of  fixed  air.  In  the  pucrefadive  procefs,  it  has  been 
thought  that  this  efcape  of  the  fixed  air  deprives  the  body  of 
its  contfion  : and  Dr.  Macbriae  has  written  a treatife,  in  which 
he  endeavours  to  prove,  that  fixed  air  is  the  very  power  of 
cohefion  itfelf,  and  that  all  bodies  when  deprived  of  their  fixed 
air  entirely  loft  their  cohefion.  According  to  this  hypothefrs, 
the  caufe  of  putrefaction  is  the  efcape  of  fixed  air : but  it 
is  impoftible  to  give  a reafon  why  fixed  air,  after  having  fo 
long  remained  in  a body,  and  preferved  its  cohefion,  ftiould  of 
a fudden  begin  to  fly  off  without  being  aded  upon  by  fome- 
thing  elfe.  To  a fimilar  objedion  the  hypothecs  of  tliofe  is 
liable,  who  fuppofe  putrefadion  to  be  occafioncd  by  the  efcape 
of  phlogifton  ; for  phlogifton  is  now  known  to  be  a chimaera  : 
and  though  it  were  a reality,  it  would  not  fly  off  without 
fometliing  to  carry  it  off,  any  more  than  fixed  air.  Animalcules 
have  been  thought  to  be  the  caufe  of  putrefadion  : but  if  ani- 
mal fubftances  are  covered  fo  as  to  exclude  the  accefs  of  flies 
or  other  infeds,  no  fuch  animalcules  are  to  be  difeovered 
though  putrefaClion  has  taken  place  ; and  indeed  it  requires 
little  proof  to  convince  us,  that  animals  are  produced  in  cor- 
rupted bodies  only  .becaufe  fuch  fubftances  prove  a proper 
nidus  for  the  eggs  of  the  parent  infeCls. 

To  underftand  the  true  caufe  of  putrefaClion,  we  muft  take 
notice  of  the  circumftances  in  which  the  procefs  goes  on  moll 
rapidly.  Thefe  are  heat,  a little  moifture,  and  confined  air. 
Extreme  cold  prevents  putrefaClion,  as  w'dl  as  perfeCl  drynefs  ; 
and  a free  circulation  of  air  carries'  oft  the  putrid  effluvia  ; a 
ftagnation  of  which  feems  to  be  neceffary  for  carrying  on  the 
procefs.  It  feems  alfo  to  hold  pretty  generally,  that  putrefy- 
ing bodies  fwell  and  become  fpecifically  lighter ; for  which 
reafon  the  carcafes  of  dead  animals,  after  having  funk  in  water, 
rife  to  the  top  and  float.  This  lad  phenomenon,  as  has 
been  obferved  under  the  article  Blood,  ftiows  that  thefe 
bodies  have  received  a certain  quantity  of  an  elaftic  principle 
from  the  air,  which  thus  fwells  them  up  to  fuch  a fize.  It  may 
be  faid  indeed,  that  this  increafe  of  fize  in  putrefying  bodies 
is  owing  only  to  the  extrication  of  air  within  themfelves  : but 
this  amounts  to  the  fame  thing  ; for  the  air  which  exifts  inter- 
nally in  the  body  of  any  animal,  is  entirely  diverted  of  elafticity 
while  it  remains  there,  and  only  ftiows  its  elaftic  properties 
upon  being  extricated.  The  elaftic  principle  which  combines 
with  the  air  fixed  in  the  animal  fubftance,  therefore,  muft  come 
from  the  external  atmofphcre  ; and  confequcntly  the  agent  in 
putrefaClion  muft  be  the  elaftic  principle  of  the  atmofphere 
itfelf,  probably  the  fame  with  elementary  fire. 

But,  granting  this  to  be  true,  it  is  difficult  to  ffiovv  v/hy 
putrefaClion  Ihould  not  take  place  in  a living  body  as  well  as 
in  a dead  one  ; feeing  the  one  is  as  much  expofed  to  the  adion 
of  the  air  as  the  other.  This  difficulty,  however,  is  not  pe- 
culiar to  the  prefent  hypothefis  ; but  will  equally  occur  what- 
ever we  may  fuppofe  the  caufe  of  putrefaClion  to  be.  The 
difficulty  feems  to  be  a little  cleared  up  by  Dr.  Prieftley,  who 


ftiows,  that,  by  mcau3  of  refpiration,  the  body  is  freed  fiom 
many  noxious  .effluvia  which  would  undoubtedly  deftroy  it  y 
and  by  the  retention  of  w hich,  lie  thinks,  a living  body  would 
putrefy  as  foon  as  a dead  one.  The  way  in  which  refjSiratiun 
prevents  the  putrefaClion  of  the  body,  is  evidently  the  fame 
with  that  in  which  the  wind  prevents  fifli  or  flefli  hung  up  in 
it  from  becoming  putrid  The  conftant  infpiration  of  the  air 
is  like  a ftream  of  that  element  continually  blown  upon  the 
body,  and  that  not  only  upon  its  furface,  but  into  it  ; by  which 
means  putrefaClion  is  prevented  in  thofc  parts  that  arc  mod 
liable  to  become  putrid.  On  the  other  hand,  the  elaftic  prin- 
ciple received  from  the  air  by  the  blood,  (fee  Blood)  by  in- 
vigorating the  powers  of  life,  quickening  the  circulation,  and 
inereafing  perfprration,  enables  the  body  to  expel  noxious  par- 
ticles from  other  parts  of  the  body  which  cannot  conveniently 
be  expelled  by  the  lungs. 

This  leads  us  to  confiderthe  reafon  why  a free  expofure  to 
the  air  prevents  the  coming  on  of  putrefaClion,  or  why  the 
confining  of  the  putrid  effluvia  Ihould  be  fo  neceffary  to  this 
procefs.  Here  ic  will  be  proper  to  recoiled,  that  putrefadion 
is  a fimple  rtfolution  of  the  body  into  earth,  air,  &c.  of  which 
it  feems  originally  to  have  beem  compofed.  This  refoiution 
is  evidently  performed  by  an  expanfive  power  feemingly  fituated 
in  every  particle  of  the  body.  In  confiquence  of  this  prin- 
ciple, the  body  firft  fw'ells,  thenburfts,  flies  off  in  vapour,  and 
its  particles  fall  aiunder  from  each  other.  The  adion  of  the 
putrefadive  procefs,  then,  is  analogous  to  that  of  fire,  fince 
thefe  are  the  very  properties  of  fire,  and  the  very  tffirds  which 
follow  the  adion  of  lire  upon  any  combuftible  body.  It  is 
therefore  exceedingly  probable,  that  the  agent  in  the  air, 
which  w'e  have  all  along  confidered  as  the  caufe  of  putrefac- 
tion, is  no  other  than  fire  itfelf : that  is,  the  ethereal  fluid  ex- 
panding itfelf  everywhere,  as  from  a centre  to  a circumference. 
The  force  of  the  fluid,  indeed,  is  much  lefs  in  putrefadion 
than  in  aClual  ignition  ; and  therefore  the  effeds  alfo  take 
place  in  a much  fmaller  degree,  and  require  a much  longer 
time  : neve'rthelcfs,  the  fame  circumftances  that  are  neceffary 
for  keeping  up  the  adion  of  fire,  are  alfo  neceffary  for  keep- 
ing up  the  putrefadive  procefs.  One  of  thefe  is  a free  accefs 
of  air,  yet  wdthout  too  violent  a blaft  ; for  as  fire  cannot  burn 
without  air,  neither  can  it  endure  too  much  of  it : thus  a 
candle  goes  out  if  put  under  a receiver,  and  the  air  exhaufted  ; 
and  it  will  do  the  fame  if  you  blow  violently  upon  it.  In  like 
manner,  putrefadion  requires  a certain  quantity  of  air,  much 
lefs  indeed  than  fire  : and  as  it  requires  lefs  to  fupport  it,  fo 
it  can  alfo  endure  much  lefs  air  than  fire  ; for  a ftream  of  air 
which  wmuld  not  put  out  a fire,  will  effedually  prevent  putre- 
fadion.  The  caufe  of  this  in  both  is  the  fame.  Fire  cannot 
burn  becaufe  the  vapour  is  carried  off  too  fall ; and  thus  the 
latent  heat,  which  ought  to  fupport  the  flame,  (fee  the  article 
Flame)  is  entirely  diffipated.  In  like  manner  putrefadion  is  as 
certainly  attended  with  an  emifiion  of  azotic  gas  as  fire  is  with 
an  emifiion  of  flame.  Thefe  gafes  contain  a great  quantity  of 
latent  heat,  or  of  the  expanfive  principle  already  mentioned  ; 
and  if  thefe  be  carried  off  with  greater  vapidity  than  the  heat 
of  the  atmofphere  can  produce  them,  the  confcquence  mull 
be,  that  an  oppofite  principle  to  that  which  produces  putre- 
fadion,  namely,  a principle  of  cold,  or  condenfation,  inftead 
of  expanfion,  muft  take  place,  and  the  body  cannot  putrifv. 
That  tin’s  muft  be  the  cafe,  is  evident  from  the  property  which 
all  evaporations  have  of  producing  cold;  (fee  Evai>okation) 
and  it  is  well  knowm  that  a brilk  current  of  air  promotes  eva- 
poration to  a great  degree.  Hence  alfo'  the  reafon  is  evident 
why  bodies  are  preferved  uncorrupted  by  cold  ; for  thus  tire 
adion  of  the  expanfive  principle  is  totally  overcome  and  fill* 
pended,  fo  that  none  of  its  effeds  can  be  perceived. 

Thus  wre  may  fee,  that  one  reafon  why  an  animal  body  dors 
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not  putrefy  while  alive,  is  its  ventilation,  as  we  may  call  it,  by 
refpiration  ; and  another  is,  the  continual  accellion  ot  new 
particles,  lefs  difpofed  to  putrefy  than  itfelf,  by  the  food  and 
drink  which  is  conftantly  taken  in.  But  if  either  of  thefe 
ways  of  preventing  the  commencement  of  this  procefs  are 
omitted,  then  putrefadlion  will  take  place  as  well  in  a living  as 
in  a dead  body.  Of  the  truth  ot  this  laft  fadl  we  have  innu- 
merable in  fiances.  When  air  is  infedled  with  the  putrid  effluvia 
of  mat-flies,  and  thus  the  natural  effluvia  are  not  carried  off 
from  the  human  body,  but,  on  the  contrary,  fome  enter  into 
it  which  are  not  natural  to  it,  the«mofl  putrid  difeafes  are  pro- 
duced. The  fame  thing  happens  from  the  putrid  effluvia  of 
dead  bodies.  Of  this  we  have  a remarkable  inflance  in  the 
fever  which  took  place  in  Germany  in  the  war  of  jy^j  one 
reafon  of  which  is  laid  to  have  been  an  infediion  of  the  an  oy 
the  vatl  numbers  of  people  killed  in  battle,  to  which  was  added 
a calm  in  the  atmofpliere  for  a long  time  ; the  putrid  effluvia 
being  by  tills  prevented  from  flying  off.  When  Mr.  Holwell, 
with  149  others  were  imprifoned  in  the  black-hole  at  Calcutta, 
gftcr  palling  a night  in  that  difmal  habitation,  he  found  him- 
I el f in  a high  puirid  fever.  When  Tailors  in  long  voyages  are 
obliged  to  feed  upon  putrid  aliments  ; when,  through  liormy 
weather,  they  are  much  expofed  to  wet ; in  the  one  cafe  the 
putrefeent  effluvia  being  kept  front  flying  off,  and  in  the  other 
a greater  quantity  being  thrown  into  the  body  than  what  it 
naturally  contains,  the  feurvy,  malignant  fevers,  &c.  make 
their  appearance.  Neither  can  thefe  difeafes  be  removed  with- 
out removing  every  one  of  the  caufes  jutl  now  mentioned;  foi, 
as  putrid  difeafes  will  be  the  confequence  of  confined  air, 
naftinefs,  See.  though  the  provifions  be  ever  fo  good  ; Co,  on 
the  other  hand,  if  the  provifions  be  bad,  the  hell  an,  and 
rnofl  exadl  cleanlinefs,  nay,  the  bell  medicines  in  the  world, 
will  be  of  no  fervice ; as  hath  been  often  obferved  in  the 
feurvy. 

From  this  account  of  the  nature,  caufe,  and  method  of  pre- 
venting putrefadlion  by  means  of  a current  of  air,  we  may 
eafilv  tee  the  reafon  why  it  does  not  take  place  in  feme  other 
cafes  alfo.  Bodies  will  noc  putrefy  in  vacuo,  becaufe  there  the 
atmofphere  has  not  accefs  to  impart  its  elaflic  principle;  and 
though  in  the  vacuum  itfelf  the  principle  we  fpcak  of  does 
undoubtedly  exill,  yet  its  a&ion  there  is  by  far  too  weak  to 
decompofe  the  llrudlure  of  an  animal  body.  In  extieme  cold, 
the  reafon  why  putrefadlion  does  not  take  place  has  been  al- 
ready fhown.  If  the  heat  be  extremely  great,  the  procefs  of 
ignition  or  burning  takes  place  inilead  of  putrefadlion.  If  the 
body  be  very  ary  putrefaction  cannot  take  place,  becaufc  the 
texture  is  too  firm  to  he  decompofed  by  the  weak  adlion  of  the 
elaflic  principle.  Putrefadlion  may  alfo  be, prevented  by  the 
addition  of  certain  fubftances  ; hut  they  are  all  of  them  fuch 
as  either  harden  the  textu,re  of  the  body,  and  tnus  render  it 
proof  againfl  the  adlion  of  the  elaflic  fluid,  or,  by  di.Tolving 
its  texture  entirely,  bring  it  into  a flate  fimijar  to  what  it 
would  be  brought  by  the  utmofl  power  of  putrefadlion,  !o 
that  the  procefs  cannot  then  take  place.  Thus  various  kinds 
of  fahs  and  acids  harden  the  texture  of  animal  fubftances,  and 
thus  are  fuccefsfully  ufed  a3  antifeptics.  The  fame  thing  may 
be  faid  of  ardent  fpirits  ; while  oils  and  gums  of  various  kinds 
prove  antifeptic  by  a total  exclufion  of  air,  which  is  neceffary 
in  fome  degree-  for  carrying  on  the  procefs _ of  putrefadlion. 
Many  vegetables,  by  the  aflringcnt  qualities  they  poflefs, 
Jiardcn  the  texture  of  animal  fubftances,  and  thus  prove  power- 
fully antifeptic;  while,  on  the  other  hand,  fixed  alkaline  falts, 
quicklime,  and  cauftic  volatile  alkali,  though  they  prevent  pu- 
trefadlion, yet  they  do  it  by  diflblving  the  fubftances  in  fuch  a 
manner  that  putrefaaion  could  do  no  more  though  it  had  ex- 
erted its  utmofl  force.  There  is  only  one  other  antifeptic  fub- 
ftance  whole  effedls  deferve  to  be  confidcred,  and  that  is  fugar. 
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This,  though  neither  acid  nor  alkaline,  is  yet  one  of  the  mod 
efftdlual  means  of  preventing,  putrefadlion  : and  this  feems  to 
be  owing  to  its  great  tendency  to  run  into  the  vinous  fermen- 
tation, which  is  totally  inconliftent  with  that  of  putrefatlion  * 
and  this  tendency  is  fo  great,  that  it  can  fcarce  be  counteradled 
by  the  tendency  of  animal  fubflauces  to  putrefy  in  any  circum- 
fiances  whatever. 

Some  kinds  of  air  are  remarkably  antifeptic,  though  this 
fubjedl  has  not  been  fo  fully  inquired  into  as  could  be  wifhed. 
The  moll  powerful  of  them  in  this  refpedl  is  the  nitrous  air; 
next  to  it , is  fixed  air  ; hut  the  powers  of  the  other  airs  are 
not  to  well  known.  It  is  probable  that  the  antifeptic  proper- 
ties of  fixed  and  nitrous  air,  are  owing  to  their  quality  of  extin-r 
guifhing  fire,  or  at  lead  that  the  principle  is  the  fame  ; but,  till 
the  nature  of  thefe  two  kinds  of  air  be  better  known,  little  can 
be  faid  with  certainty  on  the  fubjedl. 

Sir  John  Pringle  has  made  experiments  to  determine  the 
powers  of  certain  fubftances  to  promote  or  to  prevent  putre- 
fadlion.  From  thefe  experiments  he  has  formed  the  following 
table,  fliowing  the  relative  antifeptic  powers  of  the  faline  fub- 
ftances mentioned.  Having  found  that  two  drams  of  beef  put 
in  a phial  with  two  ounces  of  water,  and  placed  in  a heat  equal 
to  90°  of  Fahrenheit’s  thermometer,  became  putrid  in  14 
hours,  and  that  60  grains  of  fea-falt  preierved  a fimilar  mix- 
ture of  beef  and  water  more  than  30  hours,  he  made  the  an- 
tifeptic power  of  the  fea-falt  a ftandard,  to  which  he  com- 
pared the  powers  of  the  other  falts.  The  algebraic  cha- 
radter  + dignifies  that  the  fubllance  to  which  it  is  annexed 
had  a greater  antifeptic  power  than  is  expreffed  by  the  num- 
bers ; 


Sea-falt,  or  the  ftandard 
Sal  gem 

Vitriolated  tartar 
Spiritus  Mindereri 
Soluble  tartar 
Sal  diureticus 
Crude  fal  ammoniac 
Saline  mixture 
Nitre 

Salt  of  hartfliorn 
Salt  of  wormwood 
Borax 

Salt  of  amber 
Alum  - 


1 + 
2 
2 
2 

2 + 
3 

3 

4 +• 
4 + 
4~r 

12 

20 

30 


IF.  B.  The  quantities  of  fpiritus  Mindereri  and  of  the  faline 
mixture  were  fuch,  that  each  of  them  contained  as  much  alka- 
line fait  as  the  other  neutral  falts. 

Myrrh,  aloes,  afafeetida,  and  terra  Japonica,  were  found 
to  have  an  antifeptic  power  30  times  greater  than  the  ftand- 
ard. Gum  ammoniacum  and  fagapenum  (bowed  little  anti- 
feptic power. 

Of  all  refinous  fubftances,  camphor  was  found  to  re- 
fill putrefadlion  mod  powerfully.  Sir  John  Pringle  believes 
that  its  antifeptic  power  is  300  times  greater  than  that  ot  fea- 
fuk. 

Chamomile  flowers,  Virginian  fnake-root,  pepper,  ginger, 
fa lfro n,  contrayerva-root,  mid  gsfls,  were  found  to  be  12  times 
more  antifeptic  than  fea-falt. 

Infufions  of  large  quantities  of  mint,  angelica,  ground-ivy, 
green  tea,  red  roles,  common  wormwood,  muftard,  and  horfe- 
radifh,  and  alfo  decodlions  of  poppy-heads,  were  more  anti- 
feptic than  fea-falt. 

Decodlions  of  wheat, “barley,  and  other  farinaceous  grains, 
checked  the  putrefadlion  by  becoming  four. 

Chalk,  and  other  abforbent  powders,  accelerated  the  putrefac- 
tion, and  refolved  meat  into  a perfedl  mucus.  The  fame  pow. 
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/fers  prevented  an  infufion  of  farinaceous  grains  from  becoming 
mucilaginous  ami  four. 

One  dram  of  lea  fill t was  found  to  preferve  two  drams  of 
frefh  beef  in  two  ounces  of  water,  above  30  hours,  uncorrupt- 
ed, in  a heat  equal  to  that  of  the  human  body,  or  above  20 
hours  longer  than  meat  is  preferved  in  water  without  fait : but 
half  a dram  of  fait  did  not  preferve  it  more  than  two  hours 
longer  than  pure  water.  Twenty-five  grains  of  fait  had  little 
or  no  antifeptic  quality.  Twenty  grains,  15  grains,  but  ef- 
pecially  10  grains  only  of  fea-falt,  were  found  to  accelerate  and 
heighten  the  putrefadlion  of  two  drams  of  flelb.  Thefe  fmall 
quantities  of  fea-falt  did  alfo  foften  the  flelh  more  than  pure 
water. 

The  fame  learned  and  ingenious  phyfician  made  experiments 
to  difeover  the  effedls  of  mixing  vegetable  with  animal  mat- 
ters. 

Two  drams  of  raw  beef,  as  much  bread,  and  an  ounce  of 
water,  being  beaten  to  the  confidence  of  pap,  and  expofed  to 
90°  of  heat  according  to  Fahrenheit’s  thermometer,  began  to 
ferment  in  a few  hours,  and  continued  in  fermentation  during 
two  days.  When  it  began  to  ferment  and  fwell,  the  putre- 
faction had  begun  ; and  in  a few  hours  afterwards,  the  fmell 
was  offenfive.  Next  day  the  putrid  fmell  ceafed,  and  an  acid 
tafte  and  fmell  fucceeded.  Frelh  alimentary  vegetables,  as 
fpinach,  afparagus,  feurvy-grafs,  produced  fimilar  effedls  as 
bread  on  flefh,  but  in  a weaker  degree.  From  feveral  other 
experiments  he  found,  that  animal  fubftances  excite  the  fer- 
mentation of  vegetable  fubltances,  and  that  the  latter  fubftances 
Correft  the  putrefcency  of  the  former. 

I by  adding  faliva  to  a fimilar  mixture  of  flefh,  bread,  and 
water,  the  fermentation  was  retarded,  moderated,  but  rendered 
of  twice  the  ufual  duration,  and  the  acid  produced  at  lafl  was 
Weaker  than  when  no  faliva  was  ufed. 

By  adding  an  oily  fubllance  to  the  common  mixture  of  flefh, 

| bread,  and  water,  a ftronger  fermentation  was  produced,  which 
I could  not  be  moderated  by  the  quantity  of  faliva  ufed  in  the 
former  experiment,  till  fome  fixed  alkaline  fait  was  added  ; 
which  fait  was  found,  without  faliva,  to  ltop  fuddenly  very  high 
fermentations. 

He  did  not  find  that  fmall  quantities  of  the  following  falts, 
fal  ammoniac,  nitre,  vitriolated  tartar,  fal  diureticus,  fait  of 
hartfliorn,  fait  of  wormwood,  were  feptic,  as  fmall  quantities 
of  fea  fait  were. 

Sugar  was  found  to  refill  putrefadlion  at  firft,  as  other  falts 
do,  and  alfo  to  check  the  putrefadlion  after  it  had  begun  by  its 
own  fermentative  quality,  like  bread  and  other  fermentative 
vegetables. 

Lime-water  made  fome  fmall  refiftance  to  putrefadlion. 

Port-wine,  fmall-beer,  infulions  of  bitter  vegetables,  of 
bark,  and  the  juice  of  antifcorbutic  plants,  retarded  the  fer- 
mentation of  mixtures  of  flefh  and  bread.  But  an  unftrained 
dccodlion  of  bark  confiderably  increafed  that  fermentation. 

Crabs-eyes  accelerated  and  increafed  the  fermentation  of  a 
mixture  of  flefh  and  bread. 

Lime-water  neither  retarded  nor  haflened  the  fermentation 
ef'fuch  a mixture:  but,  when  the  fermentation  ceafed,  the  li- 
quor was  neither  putrid  nor  acid,  but  fmelt  agreeably. 

Flefh  pounded  in  a mortar  was  found  to  ferment  fooner  than 
that  which  had  not  been  bruifed. 

The  tough  inflammatory  cruft  of  blood  was  found  to  be  mofl 
putrefeent  : next  to  which  the  craflamentum,  or  red  coagu- 
lated mafs  ; and  laftly  the  ferum. 

Dr.  Macbride’s  experiments  confirm  many  of  thofe  above 
related,  efpecially  thofe  which  fhow  that  the  fermentation  of 
vegetable  fubftances  is  increafed  by  a mixture  of  animal  or 
putrefeent  matter;  that  the  putrefcency  of  the  latter  is  corredled 
by  the  fermentative  quality  of  the  former  j and  that  the  putre- 
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faclion  and  fermentation  of  mixtures  of  animal  and  vegetable 
fubftances  were  accelerated  by  additions  of  abforbent  earths  and 
of  Peruvian  bark.  He  alfo  found,  that  although  unburnt  calcare- 
ous earths  were  feptic,  quicklime  and  lime-water  prevented 
putrefadlion,  but  that  they  deftroyed  or  diffolved  the  texture 
of  flefh. 

The  experiments  of  the  author  of  the  EJfai  pour  fervir  a 
I'HiJloire  cle  la  Putrefaction,  fhow  that  metallic  falts,  refinous 
powders,  extradls  of  bark,  and  opium,  are  very  powerfully 
antifeptic,  and  that  falts  with  earthy  bafes  are  lefs  antifeptic 
than  any  other  falts. 

PUTTOCK-Shkouds,  See  Puttock- Shrouds. 

PUTTY,  in  its  popular  fenfe,  is  a kind  of  pafte  compounded 
of  whiting  and  linfeed  oil,  beaten  together  to  the  confiftence 
of  a thick  dough.  It  is  ufed  by  glaziers  for  the  fallening  in 
the  fquares  of  glafs  in  fafh-windows,  and  by  painters  for  Hop- 
ping up  the  crevices  and  clefts  in  timber  and  wainfeots,  &c. 

Putty  fometimes  alfo  denotes  the  powder  of  calcined  tin, 
ufed  in  polifhing  and  giving  the  lafl  glofs  to  works  of  iron  and, 
fleel. 

Terra  PUZZULANA,  or  Pozzolana,  is  a grayifh 
kind  of  earth  ufed  in  Italy  for  building  under  water.  The  bed 
is  found  about  Puteoli,  Baiae,  and  Cumae,  in  the  kingdom  of 
Naples,  from  the  firft  of  which  places  it  derives  its  name.  It 
is  a volcanic  produdl,  compofed  of  heterogeneous  fubftances, 
thrown  ouc  from  the  burning  mouths  of  volcanoes  in  the  form 
of  afhes  ; fometimes  in  fuch  large  quantities,  and  with  fo  great 
violence,  that  whole  provinces  have  been  covered  with  it  at  a 
confi  ierable  diflance.  In  the  year  79  of  the  common  sera,  the 
cities  of  Herculaneum,  Pompeia,  and  Stabia,  although  at  the 
diflance  of  many  miles  from  Vefuvius,  were,  nevertheless,  buried 
under  the  matters  of  thefe  dreadful  eruptions  ; as  Bergman  re- 
lates in  his  Treatife  of  the  V olcantc  Products.  This  volcanic 
earth  is  of  a gray,  brown,  or  blackifh  colour  ; of  a loofe,  granu- 
lar, or  dufty  and  rough,  porous  or  fpongv  texture,  refembling 
a clay  hardened  by  fire,  and  then  reduced  to  a grofs  powder. 
It  contains  various  heterogeneous  fubilanCes  mixed  with  it.  Its 
fpecific  gravity  is  from  2 500  to  2800 ; and  it  is,  in  fome  degree,, 
magnetic:  it  fcarcely  effervefees  with  acids,  though  partially 
foluble  in  them.  It  eafily  melts,  per  fe  ; but  its  mofl  diltin- 
guifhing  property  is,  that  it  hardens  very  fuddenly  when  mixed 
with  y of  its  weight  of  lime  and  water;  and  forms  a cement 
v^hich  is  more  durable  in  water  than  any  other. 

According  to  Bergman’s  Analyfis,  100  parts  of  it  contain 
from  59  to  60  of  filiceous  earth,  20  of  argillaceous,  five  or  fix 
of  calcareous,  and  from  19  to  20  of  iron.  Its  effects, 

however,  in  cement  may  perhaps  depend  only  on  the  iron 
which  has  been  reduced  into  a particular  fubllance  by  means 
of  fubterraneous  fires ; evident  figns  of  which  are  obfervable 
in  the  places  where  it  is  obtained.  If  the  Hate  in  Henne- 
berg,  or  Kennekulle  in  the  province  of  Wellergottland,  fliould 
happen  to  get  fire,  the  uppermoft  ftratum,  which  now  conliils 
of  a mixture  of  iron  and  different  kinds  of  rocks,  called  ?rabcr? 
in  the  account  given  of  them,  they  might  perhaps  be  changed 
partly  into  flag  and  partly  into  terra  puzxofana. 

It  is  evidently  a martial  argillaceous  mat!,  that  has  fuffered 
a moderate  heat.  Its  hardening  power  arifes.  from  the  dry 
Hate  of  the  half-baked  argillaceous  particles,  which  makes  them 
imbibe  water  very  rapidly,  and  thus  accelerates  the  delineation, 
of  t lie  calcareous  part ; and  alfo  from  the  quantity  and  femi- 
phlogiflicated  Hate  of  the  iron  contained  in  it.  It  is  found  not 
only  in  Italy  but  in  France,  in  the  provinces  of  Auvergne  and 
Limogrs  ; and  alio  in  England  and  elfewhere. 

PUZZUOLI.  See  Puteoli. 

PYANEPnIA,  in  antiquity,  an  Athenian  feftivat  celebrated 
on  the  feventh  day  of  the  month  Pyanepfon  ; which,  according 
to  the  generality  of  critics,  was  the  fame  with  our  September. 
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plutardh  refers  the  inftitution  of  this  feafl  to  Thefeus,  who,  after 
the  funeral  of  his  father,  on  this  day  paid  his  vows  to  Apollo, 
bccaufe  the  youths  who  returned  with  him  fafb  from  Crete  then 
made  their  entry  into  the  city.  On  this  occasion,  thefe  young 
men  putting  all  that  was  left  of  their. provisions  into  one  kettle, 
feafled  together  on  it,  and  made  great  rejoicing.  Hence  was 
deiived  the  cuflom  of  boiling  pulfe  on  this  feltival.  The  Athe- 
nians likewife  carried  about  an  olive  branch,  bound  about 
with  wool,  and  crowned  with  all  forts  of  firfl-fruits,  to  fignify 
that  fcarcity  and  barrenefs  were  ceafed,  finging  in  proceffion 
a fong.  And  when  the  folemnity  was  over,  it  was  ufual  to  erebt 
the  olive-branch  before  their  doors,  as  a prefervative  againlt 
fcarcity  and  want. 

PYCNOSTYLE,  in  the  ancient  architebture,  is  a building 
where  the  columns  Hand  very  clofe  to  each  other  ; only  one 
diameter  and  a half  of  the  column  being  allowed  for  the  inter- 
columniations.  According  to  Mr.  Evelyn,  the  pycnoflyle 
chiefly  belonged  to  the  compofite  order,  and  was  ufed  in  the 
moll  magnificent  buildings;  as  at  prefent  in  the  periftyle  at 
St.  Peter’s  at  Rome,  which  confifts  of  near  300  columns;  and 
in  fuch  as  yet  remain  of  the  ancients,  among  the  ruins  of 
Palmyra. 

PYGARGUS,  in  ornithology,  a fpecies  of  Falco. 

PYGMALION,  in  fabulous  hiftory,  a king  of  Cyprus, 
who,  being  difgufted  at  the  diffolute  lives  of  the  women  of  his 
ifland,  relclved  to  live  in  perpetual  celibacy  ; but,  making  a 
ftatue  of  ivory,  he  fell  fo  palhonately  in  love  with  it,  that,  the 
high  feflival  of  Venus  being  come,  he  fell  down  before  the 
altar  of  that  goddefs,  and  befought  her  to  give  him  a wife  like 
the  ftatue  he  loved.  At  his  return  home,  he  embraced,  as 
ufual,  his  ivory  form,  when  he  perceived  that  it  became  fenfible 
by  degrees,  and  was  at  laft  a living  maid,  who  found  herfelf  in 
her  lovers  arms  the  moment  fhe  faw  the  light.  Venus  blefied 
their  union  ; and,  at  the  end  of  nine  months,  fhe  was  delivered 
of  a boy,  who  was  named  Paphos. 

PYGMY,  a perfon  not  exceeding  a cubit  in  height.  This 
appellation  was  given  by  the  ancients  to  a fabulous  nation  in- 
habiting Thrace  ; who  brought  forth  young  at  five  years  of  age, 
and  were  old  at  eight : thefe  were  famous  for  the  bloody  war 
they  waged  with  the  cranes.  As  to  this  flory,  and  for  the 
natural  hiftory  of  the  true  pygmy,  fee  Si  mi  a. 

PYKAR,  a broker  in  India,  inferior  to  thofe  called  dallals, 
who  tranfabts  the  bufinefs  at  firft  hand  with  the  manufabturer, 
and  fometimes  carries  goods  about  for  fale. 

PYKE,  a watchman  in  India,  employed  as  a guard  at  night. 
Likewife  a footman  or  runner  on  bufinefs.  They  are  generally 
armed  with  a fpear. 

PYLADES,  a fon  of  Strophius,  king  of  Phocis,  by  one  of 
the  fillers  of  Agamemnon.  He  was  educated  together  with 
his  coufin  Orefles,  with  whom  he  formed  the  molt  inviolable 
friendfhip,  and  whom  he  afiifted  to  revenge  the  murder  of 
Agamemnon,  by  affaffinating  Clytemneflra  and  iEgyfthus.  He 
alfo  accompanied  him  in  Tanrica  Clierfonefus  ; and  for  his  ferr 
viefs  Orefles  rewarded  him,  by  giving  him  his  filter  Elebtra  in 
•marriage.  Pylades  had  by  her  two  fons,  Medon  and  Strophius. 
The  friendfhip  of  Orefles  and  Pylades  became  proverbial. 

PYLORUS,  in  anatomy  the  under  orifice  of  the  flomach. 
See  Anatomy. 

PYLUS  (anc.  geog.),  a town  of  Elis  ; its  ruins  to  be  feen 
on  the  road  from  Olympia  to  Elis  (Paufanias)  ; fituated  be- 
tween the  mouths  of  the  Pcneus  and  Sellees,  near  Mount  Scollis 
(Strabo).  Built  by  Pylasof  Megara,  and  dellroyed  by  Hercules 
(Paufanias). — Another  Pylus  inTriphylia  (Strabo);  by  which 
the  Alpheus  runs  (Paufanias)  ; on  the  confines  of  Arcadia, 
and  rot  in  Arcadia  itfelf  (id.) — A third  in  Meflenia  (Strabo, 
Ptolemy);  fituated  at  t he  foot  of  Mount  A'galeus  on  the  fca- 
coafl,  over  agairift  the  ifland  Sphagca  or  Sphadteria  : buih  by 


Pylas,  and  fettled  by  a colony  of  Lelegcs  from  Megara ; but 
thence  expelled  by  Ntlcus  and  the  Pelalgi,  and  therefore  called 
Nelea  (Homer).  A fandy  territory.  The  royal  lefidence  of 
Neleus,  and  of  Neflor  his  fon  : the  more  ancient  and  more 
excellent  Pylus;  whence  the  proverb  Pylus  ante  Pylum  (Arif- 
tophanes,  Plutarch),  ufed  when  we  want  to  reprefs  the  arro- 
gance and  pride  of  any  one  : faid  to  be  afterwards  called  Cory- 
phajium.  It  made  a figure  in  the  Peloponnefian  war  ; for,  being 
rebuilt  by  the  Athenians,  it  proved  of  great  benefit  to  them  for 
the  fpace  of  1 5 years,  and  of  much  annoyance  to  the  Lace- 
demonians (Thucydidts).  All  the  three  Pyli  were  fubjedt  to 
Neflor  (Strabo.) 

PY  RAMID,  in  geometry,  a foil’d  (landing  on  a triangular, 
fquare,  or  polygonal  bafis,  and  terminating  in  a point  at  the 
top  ; or,  according  to  Euclid,  it  is  a folid  figure,  confiding  of 
feveral  triangles,  whofebafes  are  all  in  the  fame  plane,  and  have 
one  common  vertex. 

Pyramids  are  fometimes  ufed  to  preferve  the  memory  of  lin- 
gular events,  and  fometimes  to  tranfmit  to  pofterity  the  glory 
and  magnificence  of  princes.  But  as  they  are  edeemed  a fym- 
bol  of  immortality,  they  are  mod  commonly  ufed  as  funeral 
monuments  and  temples  to  the  gods.  Such  is  that  of  Ceftius 
at  Rome  ; the  pyramids  of  Dafhur  drawn  by  Pococke ; and 
thofe  other  celebrated  ones  of  Egypt,  as  famous  for  the  enor- 
mity of  their  lizes  as  their  antiquity.  Of  thefe  the  largeft  are 
the  pyramids  of  Gecza,  lb  called  from  a village  of  that  name  on 
the  banks  of  the  Nile,  diftant  from  them  about  1 1 miles.  The 
three  which  moft  attradl  the  attention  of  travellers  Hand  near 
one  another  on  the  weft. fide  of  the  river,  almoft  oppofite  to 
Grand  Cairo,  and  not  far  from  the  place  where  the  ancient 
Memphis  flood.  They  were  vifited  by  M.  Savary,  of  whofe 
defeription  of  them  we  (hall  here  give  an  abftrabt. 

He  took  his  journey  in  the  night-time,  in  order  to  get  up  to 
the  top  of  the  great  one  by  funrife,  Having  got  within  fight 
of  the  two  great  ones,  while  the  full  moon  fhone  upon  them,- 
he  informs  us,  that  they  appeared,  at  the  didance  of  three  leagues, 
like  two  points  of  rock  crowned  by  the  clouds. 

It  is  in  the  rich  territory  which  furrounds  them  that  fable  has 
placed  the  Elyfian  fields.  Tke  canals  which  interfebt  them  are 
the  Styx  and  Lethe. 

The  afpebts  of  the  pyramids  varied  according  to  the  circuits 
he  made  in  the  plain,  and  the  position  of  the  clouds  difplayed 
themfelves  more  and  more  to  view.  “ At  half  pad.  three  in  the 
morning  we  arrived  (fays  he)  at  the  foot  of  the  greated.  We 
left  our  clothes  at  the  gate  of  the  pafTage  which  leads  to  the 
infide,  and  dtfeended,  carrying  each  of  us  a flambeau  in  his 
hand.  Towards  the  bottom  you  mud  creep  like  ferpents  to  get 
into  the  interior  pafTage,  which  correfponds  with  the  former. 
We  mounted  it  on  our  knees,  fupporting  ourfelves  with  our 
hands  againd  the  Tides.  Without  this  precaution  one  runs  the 
rifle  of  flipping  on  the  inclined  plane,  where  the  flight  notches 
are  infufficient  to  flop  the  foot,  and  one  might  fall  to  the 
bottom.  Towards  the  middle  we  fired  a piltol,  the  frightful 
noife  of  which,  repeated  in  the  cavities  of  this  immenfe  edifice, 
continued  a long  time,  and  awakened  thoufands  of  bats,  which 
flying  round  us,  flruck  againft  our  hands  and  faces,  and  extin- 
gnifhed  feveral  of  our  wax  candles.  They  are  much  larger 
than  the  European  bats.  Arrived  above,  we  entered  a great 
hall,  the  gate  of  which  is  very  low.  It  is  an  oblong  fquare, 
wholly  compofed  of  granite.  Seven  enormous  ftoncs  extend 
from  one  wall, to  the  other,  and  form  the  roof.  A farcophagus, 
made  of  a Tingle  block  of  mgrble  lies  at  one  end  of  it.  It  is 
empty  ; and  (tie  lid  of  it  lias  been  wrenched  off.  Some  pieces 
of  earthen  vafes  lie  around  it.  Under  this  beautiful  hall  is  a 
chamber  not  fo  large,  where  you  find  the  entrance  to  a conduit 
filled  with  rubbifh.  After  examining  thefe  caves,  where  day- 
light never  penetrated,  we  defeended  the  fame  way,  taking 


P Y R 


P Y R 


[ 635  ] 


care  not  to  fall  into  a well,  which  is  on  the  left,  and  goes  to 
the  very  foundations  of  the  pyramid.  Pliny  makes  mention 
of  tin’s  well,  and  fays  it  is  26  cubits  deep.  The  internal  air  of 
this  edifice  never  being  renewed,  is  fo  hot  and  mephitic  that 
one  is  almolt  fuffocated.  When  we  came  out  of  it,  we  were 
dropping  with  fweat,  and  pale  as  death.  After  refrefhing  our- 
felves  with  the  external  air,  we  loft  no  time  in  afcending  the 
pyramid.  It  is  compofed  of  more  than  200  layers  of  ftone. 
They  overlap  each  other  in  proportion  to  their  elevation,  which 
is  from  two  to  four  feet.  It  is  neceffary  to  climb  up  all  thefe 
enormous  fteps  to  reach  the  top.  We  undertook  it  at  the  north- 
eaft  angle,  which  is  the  lead  damaged.  It  took  us,  however, 
half  an  hour  with  great  pains  and  many  efforts  to  effeft  it. 

“ The  fun  was  rifing,  and  we  enjoyed  a pure  air,  with  a 
mod  delicious  coolnefs.  After  admiring  the  profpe£I  around 
us,  and  engraving  our  names  on  the  fummit  of  the  pyramid, 
we  defcended  cautioufly,  for  we  had  the  abyfs  before  us.  A 
piece  of  ftone  detaching  itfelf  under  our  feet  or  hands  might 
have  fent  us  to  the  bottom. 

« Arrived  at  the  foot  of  the  pyramid,  we  made  the  tour  of 
it,  contemplating  it  with  a fort  of  horror.  When  viewed  clofe, 
it  feems  to  be  made  of  mafies  of  rocks  ; but  at  a hundred  paces 
diftance,  the  largenefs  of  the  ftones  is  loft  in  the  immenfity  of 
the  whole,  and  they  appear  very  fmall. 

“ To  determine  its  dimenfions  is  ftill  a problem.  From  the 
time  of  Herodotus  to  our  days  it  has  been  meafured  by  a great 
number  of  travellers  and  learned  men,  and  their  different  cal- 
culations,  far  from  clearing  up  doubts,  have  only  increafed  the 
uncertainty.  The  following  table  will  ferve  at  leaft  to  prove 
how  difficult  it  is  to  come  at  the  truth. 


Height  of  the  great 
Pyramid. 
Ancients. 

Width  of  one  of 
itsfides. 

French  Feet. 

Herodotus 

800 

a 

800 

Strabo 

625 

. 

600 

Diodorus  Siculus 

600  and  a 

fraction. 

700 

Pliny 

Moderns. 

' . ' 

' 

708 

Le  Bruyn 

616 

m 

7°4 

Profper  Alpinus 

625 

- 

750 

Thevenot 

520 

- 

682 

Niebuhr 

41° 

- 

7 10 

Greaves 

444 

- 

6+8 

Number  of  layers  of  fone  which  form  it. 

Greaves  - 207  - - layers. 

Maillet  - 20S 

Albert  Liewenftein  260 
Pococke  - 212 

Eelon  - 250 

Thevenot  - 208 

« It  appears  that  Meflre.  Greaves  and  Niebuhr  have  prodigi- 
oufly  deceived  tbemfelves  in  meafuring  the  perpendicular  height 
of  the  great  pyramid.  All  the  travellers  allow  that  it  has  at 
leaft  200  layers  of  ftone.  Thefe  layers  are  from  two  to  four 
feet  high.  According  to  Pococke,  they  are  from  four  feet  and 
a half  to  four  feet  high,  being  not  fo  high  at  the  top  as  at  the 
bafe.  Profper  Alpinus  informs  us,  that  the  elevation  of  the 
firft  layer  is  five  feet,  but  it  diminifhes  infenfibly  in  proportion 
as  one  mounts.  Thevenot  mentions  208  fteps  of  large  ftones, 
the  thicknefs  of  which  makes  the  height  of  them  about  two  feet 
and  a half  one  with  another  : IJe  mea lured  Come  of  them  more 
than  three  feet  high.  I have  meafured  feveral  of  them  which 
were  more  than  three  feet  high,  and  I found  none  lefs  than  two; 
the  leaft  height  of  them  we  can  take  as  a medium  therefore  is  two 
feet  and  a half,  which,  even  according  to  Mr.  Greaves’s  calcu- 


lation, who  reckons  207  layers,  would  make  ^17  feet  6 inches 
perpendicular  height.  Mefl'rs.  Greaves,  Maillet,  Thevenot,  and 
Pococke,  who  only  differ  in  the  number  of  the  layers  from  207 
to  212,  all  mounted  by  the  north-eaft  angle,  as  the  leaft  injured. 
I followed  the  fame  route,  and  counted  only  208  fteps.  But  if 
we  refleift  that  the  pyramid  has  been  open  on  the  fide  next  the 
defertgthat  the  ftones  on  that  fide  have  been  thrown  down,  that 
the  fand  which  covers  them  has  formed  a confiderable  hill,  we 
fliall  not  be  alloniftied  that  Albert  Liewenftein,  Belon,  and 
Profper  Alpinus,  who  mull  have  mounted  by  the  fouth  eaft  or 
fouth-weft  angle,  which  are  lefs  expofed  to  the  fands  of  Lybia, 
fhould  have  found  a greater  number  of  fteps : fo  that  the  cal- 
culation of  thefe  travellers,  agreeing  with  that  of  Diodorus  Si- 
culus and  Strabo,  appears  to  be  neareft  the  true  height  of  the 
pyramid  taken  at  its  natural  bafe  ; whence  we  may  conclude 
with  reafon  that  it  is  at  leaft  6co  feet  high.  Indeed  this  is 
authenticated  by  a paflage  of  Strabo.  Thefe  are  his  words  ; 
* Towards  the  middle  of  the  height  of  one  of  the  tides  is  a 
ftone  that  may  be  railed  up.  It  fhuts  an  oblique  paflage 
which  leads  to  a coffin  placed  in  the  centre  of  the  pyramid.' 
This  paflage,  open  in  our  days,  and  which  in  the  time  of 
Strabo  was  towards  the  middle  of  one  face  of  the  pyramid,  is  at 
prefent  only  ico  feet  from  the  bafe.  So  that  the  ruins  of  the 
covering  of  the  pyramid,  and  of  the  ftones  brought  from  within, 
buried  by  the  fand,  have  formed  a hill  in  this  place  2po  feet 
high.  Pliny  confirms  this  opinion.  The  great  fphynx  was  irt 
his  time  upwards  of  62  feet  above  the  furface  of  the  ground. 
Its  whole  body  is  at  prefent  buried  under  the  fand.  Nothing 
more  appears  of  it  than  the  neck  and  head,  which  are  27  feet 
high.  If  even  the  fphynx,  though  defended  by  the  pyramids 
againft  the  northerly  winds,  which  bring  torrents  of  fand  from 
Libya,  be  covered  as  high  as  38  feet,  what  an  immenfe  quantity 
muft  have  been  heaped  up  to  the  northward  of  an  edifice  whofe 
bafe  is  upwards  of  700  feet  long  ? It  is  to  this  we  muft  attribute 
the  prodigious  difference  between  the  accounts  of  the  hiftorians 
who  have  meafured  the  great  pyramid  at  diftant  periods,  and  at 
oppofite  angles.  Herodotus,  who  faw  it  in  the  age  neareft  to 
its  foundation,  when  its  true  bafe  was  ftill  uncovered,  makes  it 
800  feet  fquare.  This  opinion  appears  very  probable.  Pliny 
alfo  fays,  that  it  covered  the  fpace  of  eight  acres. 

“ Meffrs  Shaw,  Thevenot,  and  the  other  travellers  who  pre- 
tend that  this  pyramid  was  never  finifhed,  becaufe  it  is  open 
and  without  coating,  are  in  an  error.  It  is  only  neceffary  to 
obferve  the  remains  of  the  mortar,  with  the  fplinters  of  white 
marble  which  are  to  be  found  in  many  parts  of  the  fteps,  to 
fee  that  it  has  been  coated.  After  reading  attentively  th.e  de- 
feription  given  of  it  by  the  ancients,  every  doubt  vaniffies,  and 
the  truth  is  as  clear  as  day-light.  Herodotus  tells  us,  t The 
great  pyramid  was  covered  with  polifhtd  ftones,  perfe&ly  well 
jointed,  the  fmalleft  of, which  was  30  feet  long.  It  was  built 
in  the  form  of  fteps,  on  each  of  which  were  placed  wooden 
machines  to  raife  the  (Lines  from  one  to  another.'  According 
to  Diodorus,  ‘ The  great  pyramid  is  built  of  ftones,  very  dif- 
ficult of  workmanftiip,  but  of  an  eternal  duration.  It  is  pre- 
ferred to  our  days  (towards  the  middle  of  the  Auguftan  age) 
without  being  in  the  leaft  injured.  The  marble  was  brought 
from  the  quarries  of  Arabia.’  This  hiftorian  thought  that  the 
whole  building  was  compofed  of  ftones,  fimilar  to  thofe  of  the 
coating,  which  were  of  very  hard  maible.  Had  there  been 
fome  pieces  torn  off,  he  would  have  perceived  under  that  cover- 
ing a calcareous  ftone  rather  foft.  Pliny  fays  that  it  ‘ is  formed 
of  ftones  brought  from  the  quarries  of  Arabia.  It  is  not  far 
from  the  village  of  Bufuis  (which  ftill  exifts  under  the  name  of 
Bonfr),  where  thofe  perfons  relide  who  are  l'o  fldlful  a3  to. climb 
up  to  the  top.’ 

“ Thispaffage  (hows  that  Pliny,  deceived  by  the  appearance, 
was  in  the  fame  error  with  Diodorus  Siculus,  It  demonftrates 
alfo  that  it  was  covered;  for  what  difficulty  would  there  have 
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been  for  the  inhabitants  of  Bufiris  to  fcale  a building  raifed  by 
fteps  ? but  it  was  really  a prodigy  for  them  to  get  up  it  when 
it  formed  a mountain,  the  four  inclined  planes  of  which  prefented 
a furface  covered  with  polifhed  marble.  It  is  indeed  an  incon- 
teltable  fa<ft,  that  the  great  pyramid  was  coated.  It  is  as  certain 
too  that  it  has  been  (hut,  as  Strabo  gives  us  to  underhand  ; 
and  that  by  removing  a Hone  placed  in  the  middle  of  one  of  the 
fides,  one  found  a paffage  which  led  to  the  tomb  of  the  king. 
But  I (hall  leave  Mr.  Maillet,  who  vifited  it  40  times  with  all 
imaginable  attention,  the  honour  of  relating  the  means  employed 
to  open  it.  I have  examined  the  in  tide  of  it  in  two  different 
journeys : twice  I have  mounted  it, : and  cannot  help  admiring 
the  fagacity  with  which  that  author  has  developed  the  mechan- 
ifm  of  that  aftonifhing  edifice.” 

Our  author  next  proceeds  to  give  a particular  defeription 
of  the  methods  by  which  it  was  mod  probable  that  the  pyramids 
were  clofed,  and  the  immenfe  labour  requifite  to  open  them  ; 
but  as  this  defeription  affords  nothing  very  interelting  we  (hall 
not  infert  it.  Only  we  muff  remark,  that  the  final  outlet  to 
the  workmen  he  fuppbfes  to  have  been  the  well  at  the  entrance 
formerly  mentioned.  This  well  defeends  towards  the  bottom 
of  the  pyramid.by  a line  not  quite  perpendicular  to  the  horizon, 
but  flanting  a little,  in  fuch  a manner  as  to  refemble  the  figure 
of  the  Hebrew  letter  Lamed.  About  60  feet  from  the  aperture 
there  is  a fquare  window  in  this  paffage,  from  whence  we 
enter  a fmall  grotto  hewn  out  of  the  mountain  ; which  in  this 
place  is  not  a folid  ffone,  but  a kind  of  gravel  concreted  together. 
The  grotto  extends  about  1 5 feet  from  ealt  to  weft,  where 
there  is  another  groove  hollowed  likewife,  but  almolt  perpen- 
dicular. It  is  two  feet  four  inches  wide  by  two  and  a half  in 
height.  It  defeends  through  a fpace  of  123  feet,  'after 
which  we  meet  with  nothing  but  land  and  Hones.  M.  Savary 
is  convinced  that  the  only  ufe  of  this  paffage  was  to  ferve  as  a 
retreat  for  the  labourers  who  conftiiufted  the  pyramid  ; and  of 
this  he  looks  upon  the  Hope  of  the  conduit,  its  winding  road,  its 
fmallnefs,  and  its  depth  to  be  certain  proofs.  The  way  out  of  it 
he  fuppofes  to  have  been  formed  by  a paffage  over  which  hung  a 
row  of  ftones,  which  they  had  difeovered  the  fccret  of  fufpend- 
ing,  and  which  falling  down  into  the  paffage  by  the  -means  of 
fome  fpring  they'  fet  in  motion,  (hut  up  the  entrance  for  ever, 
as  foon  as  the  workmen  were  withdrawn  from  the  pyramid. 

it  feems  to  be  an  unqueftionable  faft,  that  this  pyramid  was 
a maufoleum  of  one  of  the  kings  of  Egypt,  and  it  is  very  pro- 
bable that  all  the  reft  anfwered  fimilar  purpofes.  We  do  not, 
however,  think  that  this  was  their  primary  ufe  or  the  original 
defign  of  their  builders.  Mr.  Bryant  is  of  opinion  that  they 
were  temples  erefted  in  honour  of  the  Deity  ; and  a very  inge- 
nious writer  in  the  Gentleman’s  Magazine  for  June  1794  has 
done  much  to  prove  that  they  were  altars  dedicated  to  the  fun, 
the  ri rift  and  greateft  god  in  every  pagan  kalendar. 

“ Our  Englifn  word  pyramid  (fays  he)  is  direftly  derived 
from  the  Latin pyrnmis,  and  mediately  from  the  Greek  mupa.UA;; 
all  denoting  the  fame  mathematical  figure.  The  original  of  the 
whole  feems  to  be  the  Egyptian  word  pyramoun,  which,  we 
are  told  by  Oriental  fcholars,  fignifies  light,  or  a ray  of 
light.  From  this  Coptic  vocable  the  word  muo  in  Greek,  fig- 
nifying  fire,  is  probably  defeended  ; as  the  flames  of  lire  affume 
that  conical  or  pyramidal  form  which  the  folar  rays  commonly 
difplay  } and  as  it  is  natural  for  the  mind  to  dillinguifh  its 
obje&s  rather  by  their  external  qualities,  and  thofe  obvious 
and  interefting  appearances  which  they  exhibit  to  the  fenfes, 
than  by  their  coniiituent  and  infeparable  properties. 

“ The  ancient  Egyptians  feem  to  have  penetrated  very  far 
into  the  myfteries  of  nature  ; and  although  their  fuperftition 
appears  at  firft  fight  to  be  extremely  grofs  and  abfurd,  yet  it  is 
very  probable  that  their  deities  were  only  emblematical  perfon- 
ages,  reprefenting  by  fenfible  images  the  grand  effeifts  or  pre- 
siding principles  which  they  fuppofed  to  exift  in  the  univetfe. 


Thus  the  moor,  was  called  Ijis,  and  the  fun  Cfirls  ; and  fo  the 
honour  of  this  laft  deity,  from  whole  vilible  influence  and 
creative  energy  all  things  feem  to  fpring  inio  exiftence,  it  is 
not  improbable  that  the  Egyptians  eredted  thofe  ItUpendous 
monuments,  and  dedicated  them  to  him  as  temples  or  altars. 
It  was  natural  to  build  them  in  that  fliape  which  the  rays  of  the 
fun  difplay  when  difeovered  to  the  eye,  and  which  they  ob- 
ferved  to  be  the  fame  in  terreftrial  flame,  becaufe  this  circum- 
flance  was  combined  in  their  imaginations  with  the  attribute 
which  t hey  adoied.  If  they  were  temples  dedicated  to  the  fun, 
it  feems  a natural  confequence  that  they  fhould  likewife  be 
places  of  lepulture  for  kings  and  illullrious  men,  as  the  fpace 
which  they  covered  would  be  conlidered  as  confecrated  ground. 
This  hypothefis  is  common,  and  is  not  contradicted  by  the 
prefent  reafoning.  But,  confidering  them  as  altars,  and  as 
inoft  travellers  agree  that  they  were  never  finifhed,  but  termi- 
nate in  a fquare  horizontal  furface,  it  would  not  be  refining 
too  much  to  venture  an  affertion  that,  in  great  and  folemn  ails 
of  adoration,  the  Egyptians  conftrudted  fires,  the  flames  of 
which  fhould  terminate  in  the  vertex  of  the  pyramid,  and  fo 
complete  that  emanation  of  their  deity  which  they  admired  and 
adored.  As  far,  therefore,  as  we  are  juftified  in  forming  any 
conclulion  on  fo  dark  a fubjedf,  we  may  venture  to  fay,  that  the 
Egyptian  pyramids  were  temples  or  altars  dedicated  to  the  fun, 
as  the  material  reprefenlativc  of  that  in  vilible  power  which 
creates,  governs,  and  pervades,  the  whole  lyftem  of  nature.” 

This  reafoning  has  great  force ; and  it  certainly  receives 
additional  ftrength  from  the  undoubted  fadt,  that  the  firft 
flatues  for  idolatrous  worfhip  were  eredtedon  the  tops  of  moun- 
tains, and  of  a pyramidal  or  conicalform.  (See  Polytheism.) 
It  is  likewife  corroborated  by  other  circumflances  difeovered  by 
the  members  of  the  Afiatic  Society.  In  the  fecond  volume  of 
their  tranfadtions  we  have  an  account  of  leveral  large  flatues 
of  the  gods  Seeva  and  Mchedeo,  all  of  a conical  or  pyramidal 
figure  ; but  it  has  been  fhown  in  the  article  already  referred  to, 
that  the  idolatry  of  Hindoftan  was  probably  of  Egyptian 
original. 

It  is  not  known  ‘in  Europe  when  the  pyramids  were  built ; 
but  we  have  reafon  to  expedl  a hiflory  of  them  foon  from 
Shanfcrit  records  examined  by  Mr.  Wilford,  lieutenant  -of  engi- 
neers. It  is  as  little  known  at  what  time,  or  from  what  motive, 
the  great  pyramid  was  opened.  Some  think  it  was  done  by 
one  of  the  khalifs  about  the  beginning  of  the  eighth  century,  in 
expedition  of  finding  a great  treafure  ; but  all  he  met  with  was 
the  king’s  body,  with  fome  golden  idols  which  had  been  buried 
along  with  it. — By  others  it  is  fuppofed  to  have  been  done  by 
the  celebrated  Hariui  A1  Bafakid  khalif  of  Bagdad;  but  all 
are  agreed  that  this  pyramid  was  opened  in  the  time  of  the 
Arabs.  The  fecond  pyramid  has  likewife  been  opened  ; and  an 
attempt  was  made  not  long  ago  upon  the  third  by  one  of  the 
Beys  of  Cairo  : but,  after  removing  a number  of  ftones  at  a 
confiderable  expenfe,  he  thought  proper  to  defift  from  the 
enterprize. — Mr.  Bryant  is  of  opinion  that  the  pyramids,  at 
lead  the  three  great  ones,  are  not  artificial  ftiudlures  of  ftdne 
and  mortar,  but  folid  rocks  cut  into  a pyramidal  fliape,  and 
afterwards  cafed  with  (tone;  and  to  this  wc  find  that  Mr. 
Bruce  likewife  alfents.  The  reafon  given  for  this  opinion  is,  that 
the  paffages  within  it  feem  rather  to  anfwer  to  the  natural 
cavities  and  rents  in  rocks  than  to  the  artificial  ones  in  buildings. 
The  opinion,  however,  we  think  fufficiently  confuted  by  Savary 
and  Maillet  : and,  as  an  acute  critic  obferves,  it  is  in  itfelf  as 
improbable  as  that  the  caverns  inhabited  by  the  Troglodytes  were 
dug  by  the  hands  of  man.  See  Troclodvtes. 

On  the  eaft  fide  of  the  fecond  pyramid  is  the  fphynx,  an 
enormous  tnafs  of  one  folid  done,  but  fo  buried  in  the  land  that 
only  the  top  of  the  back  is  vilible,  which  is  100  feet  long.  Its 
head  rifes,  as  we  have  feen,  27  feet  above  the  fand ; and  its 
face  lias  been  disfigured  by  the  Arabs,  who  hold  all  reprefen- 
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tations  of  men  and  living  animals  in  delegation.  Other  travel- 
lers fay  that  this  fphynx  is  a huge  misfhapen  rock,  by  no  means 
worthy  of  the  attention  which  has  been  bellowed  upon  it. 

In  the  defert  of  Saccara  there  are  a great  number  of  pyramids, 
which,  in  Mr.  Bruce’s  opinion,  are  compcfed  of  clay.  They 
terminate  in  what  the  inhabitans  call  a dagiour,  or  falje pyramid, 
about  two  miles  from  the  Nile,  between  Suf  and  Woodan. 
This  is  no  other  than  a hill  cut  in  the  fhape  of  a pyramid,  or 
naturally  fo  formed,  for  a confiderable  height  ; on  the  top  of 
which  is  a pyramidal  building  of  brick  terminating  in  a point, 
and  having  its  bafis  fo  exadtly  adapted  to  the  top  of  the  hill, 
that  at  a diffance  the  difference  cannot  be  perceived  ; especially 
as  the  face  of  the  Itone  refembles  very  nearly  the  clay  of  which 
the  pyramids  of  the  Saccara  are  compofcd. 

I'YRAM  1 DALES,  in  anatomy,  one  of  the  mufcles  of  the 
abdomen.  See  Anatomy,  Talle  of  the  Mufcles. 

PYRENEAN  mountains,  or  Pyrenees,  are  the  moun- 
tains  which  divide  France  from  Spain,  and  are  the  moll  cele- 
brated in  Europe,  except  the  Alps.  They  reach  from  the 
Mediterranean  Sea  as  far  as  the  ocean,  and  are  about  212  miles 
in  length.  They  have  different  names,  according  to  the  dif- 
ferent places  wherein  they  lland.  Some  think  they  are  as  high 
as  the  Alps  ; but  the  paffages  over  them  are  not  fo  difficult, 
whatever  fome  travellers  may  think  who  have  not  croffcd  the 
former. 

Banksia  PYR1FORMIS,  in  botany,  is  a fpecies  of 
banksia,  which  fee.  It  was  unknown  to  Rinnseus;  and 
Gaenncr,  who  has  mentioned  it,  gives  no  fpeeilic  chara&er  of 
it.  It  has  folitary  flowers,  ovate  downy  capfules,  and  lance- 
Ihaped  entire  fmooth  leaves.  The  capfules  larger  than  in  any 
other  known  fpecies.  See  White's  Journal  of  a Voyage  to  New 
South  Walts , p.  221 — 225. 

PYRITES,  a genus  of  inflammable  fubflances  compofed  of 
fulphur,  which  has  diffolved  or  faturated  itfelf  with  metals. 
Thus  there  arc  many  kinds  of  pyrites  ; as  of  gold,  arfenic, 
iron,  &c.  It  is  alfo  the  principal  ore  of  fulphur;  particularly 
that  called  martial  pyrites,  copper as-f  one,  or  marcafite.  This  is 
very  common,  containing  a quantity  of  fulphur  in  proportion 
to  the  iron  ; and,  when  thoroughly  inflamed,  burns  by  itfelf. 
It  is  either  of  a compaft  texture,  lleel-grained,  coavfe-grained, 
or  cry  ft allifed.  In  this  lafi  form,  it  fhoots  moflly  into  cube 
and  oftohedral  figures,  though  it  is  met  with  alfo  in  innumerable 
other  forms.  The  liver-coloured  marcafite  has  an  appearance 
between  that  of  the  preceding  and  the  blue  copper-ore.  The 
iron  predominates  in  this  kind,  fo  that  it  is  lefs  fit  than  the 
other  for  extrafting  fulphur  from  it,  or  for  the  fmelting  of 
copper  ores.  It  is  formed  of  a compatff  texture,  coarfe-grained, 
and  ffeel-grained.  See  Chemistry,  Mineralogy,  and  Ms- 

TAt.lUSGY. 

FYRMONT,  a town  of  Lippe  in  Germany,  in  the  circle  of 
YVeftphalia,  and  capital  of  a country  of  the  fame  name.  It  has 
a caillc,  kept  by  a governor,  who  is  under  the  counts  of  Wal- 
deck.  At  a fmall  diftance  from  hence  there  are  mineral  waters, 
which  are  much  efteemed.  The  Proteffants  have  here  the  free 
exercife  of  their  religion.  It  is  feated  on  the  confines  of  the 
duchy  of  Brunfwick,  40  miles  fouth-weft  of  Hanover.  E.  Ion. 
9.  o.  N.  lat.  5 :.  o. 

PYROLA,  in  botany:  A genus  of  the  monogynia  order, 
belonging  to  the  decandria  clafs  of  plants;  and  in  the  natural 
method  ranking  under  the  18th  order,  Bicorncs.  The  calyx  is 
quinquepartice  ; there  are  five  petals ; the  capfule  is  quinque- 
locular,  opening  at  the  angles. 

PYROMANCY,  a kind  of  divination  by  means  of  fire. 

Sue  Di  VIN  AT  ION. 

PYROMETER,  an  inftrument  for  meafuring  the  expanfion 
of  bodies  by  heat.  Mufchenbroeck,  who  was  the  original  in- 
ventor of  this  machine,  has  given  a table  of  the  expanfion  of  the 
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differeftt  metals  in  the  fame  degree  of  heat.  Having  prepared 
cylindric  rods  of  iron,  ftetl,  copper,  brafs,  tin,  and  lead,  he  cx- 
pofed  them  firft  to  a pyrometer  with  one  flame  in  the  middle  ; 
then  with  two  flames;  and  fucccffively  to  one  with  three,  four, 
and  five  flame3.  But  previous  to  this  trial,  he  took  care  to  cool 
them  equally,  by  expofing  them  fome  time  upon  the  fame 
fione,  when  it  began  to  freeze,  and  Fahrenheit’s  thermometer 
was  at  32  degrees.  The  effects  of  which  experiment  are  di- 
gelled  in  the  following  table,  where  the  degrees  of  expanfion 
are  marked  in  parts  equal  to  the  Ti-j-3!5  part  of  an  inch. 


Expanfion  of 

Iron 

Steel 

Copper 

Brafs|  Tin 

Lead 

By  one  flame. 

80 

8S 

89 

1 10 

1 S 3 

By  two  flames 
placed  clofe 
together. 

117 

123 

>'5 

220 

274 

By  two  flames 
z\  inches  di- 
ftant. 

109 

94 

92 

1 + 1 

219 

263 

By  three  flames 
placed  clofe 
together. 

14.2 

168 

193 

2 75 

* 

By  four  flames 
placed  clofe 
together. 

211 

270 

270 

3 6l 

By  five  flames. 

230 

310 

3.10 

377- 

It  is  to  be  obferved  of  tin,  that  it  will'eafily  melt  when  heated 
by  two  flames  placed  together.  Lead  commonly  melts  with 
three  flames  placed  together,  efpecially  if  they  burn  long. 

From  thefe  experiments,  it  appears  at  firft  view  that  iron  is 
the  leaft  rarefied  of  any  of  thefe  metals,  whether  it  be  heated  by 
one  or  more  flames  ; and  therefore  is  moll  proper  for  making 
machines  or  inftruments  which  we  would  have  free  from  any 
alterations  by  heat  or  cold,  as  the  rods  of  pendulums  for  clocks, 
&c.  So  likewife  the  meafures  of  yards  or  feet  fhould  be  made 
of  iron,  that  their  length  may  be  as  nearly  as  poflible  the  fame, 
fummer  and  winter. 

The  expanfion  of  lead  and  tin,  by  only  one  flame,  is  nearly 
the  fame;  that  is,  almoft  double  of  the  expanfion  of  iron.  It 
is  likewife  obfervable,  that  the  flames  placed  together,  caufe  a 
greater  rarefaction  than  when  they  have  a fenfible  interval  be- 
tween them  ; iron  in  the  former  cafe,  being  expanded  1 17  de- 
grees, and  only  109  in  the  latter;  the  reafun  of  which  dif- 
ference is  obvious. 

By  comparing  the  expanfions  of  the  fame  metal  produced  by 
one,  two,  three,  or  more  flames,  it  appears  that  two  flames  do 
not  caufe  double  the  expanfion  of  one,  nor  three  flames  three 
times  that  expanfion,  but  always  lefs  ; and  thefe  expanfions 
differ  fo  much  the  more  from  the  ratio  of  the  number  of  flames 
as  there  are  more  flames  a&ing  at  the  fame  time. 

It  is  alfo  obfervable,  that  metals  are  not  expanded  equally  at 
the  time  of  their  melting,  but  fome  more  fome  lefs.  Thus  tin 
began  to  run  when  rarefied  219  degrees;  whereas  brafs  was 
expanded  377  degrees,  and  yet  was  far  from  melting. 

Mr.  Ellicot  found,  upon  a medium,  that  the  expanfion  of 
bars  of  different  metals,  as  nearly  of  the  fame  dimenfions  as 
poflible,  by  the  fame  degree  of  heat,  were  as  follow  : 

Gold,  Silver,  Brafs,  Copper,  Iron,  Steel,  Lead, 

73  i°3  9.5  *9  60  56  '49 

The  great  difference  between  the  expanfions  of  iron  and  brafs 
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has  been  applied  with  good  fucdels  to  remedy  the  Irregularities 
in  pendulums  aiding  from  heat.  See  Pendulum. 

Mi’.  Graham  ui'ed  to  rue  a lure  the  minute  alterations,  in 
■ length,  of  metal  bars,  by  advancing  the  point  of  a micrometer- 
lore  v/,  (ill  it  fen  fitly  (topped  again  It  the  end  of  the  bar  to  bo 
mealnred.  This  lerew,  being  ('mail  and  very  lightly  hung,  was 
capable  of  agreement  within  the  three  or  four  thoufandth  part 
of  an  inch.  On  this  general  principle  Mr.  Smeaton  contrived 
his  pyrometer,  in  which  the  meafures  afe  determined  by  the 
contact  of  a piece  of  metal  with  the  point  of  a micrometer- 
Icrew. 

T’he  following  table  (hows  how  much  a foot  in  length  of  each 
metal  grows  longer  by  an  inereafe  of  heat,  correl ponding  to 
iSop  of  Fahrenheit’s  thermometer,  or  to  the  ditle-rence  be.tween 
freezing  and  boiling  water,  exprefifed  in  fuch  parts  of  which  the 


unit  is  equal  to  the  io,ooOth  part  of  an  inch. 

1.  White-glafs  barometer  tube,  - - ico 

2.  Martial  regains  of  antimony,  - - 130 

3.  Blillered  (feel,  ••  - - 138 

4.  Hard  ll eel,  - - 147 

5.  Iron,  - - - - 151 

6.  Bifrmith,  - - - - 167 

7.  Copper  hammered,  ...  2.04 

8.  Copper  eight  parts,  with  tin  cme,  - - 218 

9 Call  brals,  ...  225 

10  Brat's  fixt-cen  part-s,  with  tin  one,  - - 229 

ir.  Brals  wire,  - - - 232 

12.  Speculum  metal,  - - - 232 

13.  Spelter  folder,  viz.  brafs  two  parts,  zinc  one,  -.  247 

14.  Fine  pewter,  - — - - - *-■-  274 

ic.  Grain  tin,  - - - 298 

16.  Soft  folder,  viz  lead  two,  tin  one,  - - 301 

17.  Zinc  eight  parts,  with  tin  one,  a little  hammered,  323 

18.  Lead,  - - 344 

19.  Zinc  or  fpelter,  - - - "3  53 

20.  Zinc  hammered  half  an  inch  per  foot,  - 373 


We  (hall  clofe  this  article  with  a brief  defeription  df  a pyro- 
meter lately  invented  by  M.  Do  Hue,  in  cfcnfeqnence  of  a hint 
f iggefted  to  him  by  Mr.  Ramfden.  Tbe'bafis  of  this  inftru- 
fnent  is  a rectangular  piece  of  deal-board  two  fedt  and  a half 
long,  1 3 inches  broad,  and  one  inch  and  a half  thick  ; and  to 
this  all  the  other  parts  are  fixed.  This  is  mounted  in  the  man- 
ner of  a table,  with  four  deal  legs,  each  a foot  long  and ‘arrinch 
and  a half  fquare,  well  fitted  near  its  four  angles,  and  kept  to- 
gether at  the  other  ends  by  four  firm  crofs- pieces.  This  tana'll 
table  is  fufpended  by  a hook  to  a ftartd  ; the  hoard  being  in  a 
vertical  fituation  in  the  direction  of  its  "grain,  and  bearing  its 
legs  forward  in  fuch  a manner  ds  that  the  crofs-pteces  which  join 
them  may  form  a frame,  .placed  vertically  facing  the  obferver. 
This  frame  fuftains  a microfcope,  which  is  firmly  fixed  in 
another  frame  that  moves  in  the  former  by  means  of  grooves, 
but  with  a very  confiderable  degree  of  tightnefsq  the  friCTion  df 
which  may  be  increafed  by  the  preflure  of  four  fcrews.  The 
inner  Aiding  frame,  which  is  likitwife  ofdeal,  lteefis  the  tube  of 
the  microfcope  in  a horizontal  pofition,  and  itrgreat  part  with- 
out the  frame,  infomuch  that  the  end  which  carries  the  lens  is 
but  little  within  the  fpace  between  the  frame  and  the  board. 
Thi3  microfcope  is  confiruClecl  in  fuch  a manner  as  tbat  the 
objeCl  obferved  may  be  an  inch  diftant  from  the  lens  ; and  it 
has  a wire  which  is  fi  mated  in  the  focus  df  the  glflfies,  in  which 
the  objects  appear  reverfed.  At  the  tbp'df  The  apparatus  there 
is  a piece  of  deal,  an  inch  and  a half  thick  an'd  two  inches'bfoad, 
laid  in  a horizontal  direction  from  the  board  to  t'he  top  of  the 
frame.  To  this  jfiece  the  rods  ofthe  different  lubtlances,  whole 
expanfion  by  heat  is  to  be  mealhred,  are  lufpended  :•  one  end  of 
ijt'ifdes  into  a foeket,  which  is  cut  in  the  thickndsiof  the  board  ; 
3nd  the  other  end,  which  red*  upon  the  frame,  meets  there  with 


a ferew,  which  makes  the  piece  move  backward  and  forward,, 
to  bring  the  objeCts  to  the  fodus  of  the  microfcope.  There  is 
a cork  very  ttrongly  driven  through  a hole  bored  vertically' 
through  this  piece  ; and  in  another  vertical  hole  made  through 
the  cork,  the  rods  are  fixed  at  the  top  ; fo  that  they  hang  only,' 
and  their  dilatation  is  not  counteracted  by  any  prelTure.  ?w 
order  to  heat  the  rods,  a cylindrical  bottle  of  thin  glafs,  about 
21  inches  high,  and  four  inches  in  diatpeter,  is  placed  in  the 
infid;  of  the  machine,  upon  a Hand  independent  of  the  reft  of 
the  apparatus.  In  this  bofitle  the  rods  are  fufpended  at  a little 
Ids  than  an  inch  di fiance  from  one  of  the  intides,  in  order  to 
have  them  near  th.e  nficrofcope.  Into  this  bottle  is  poured Water 
of  different  degrees  of  heat,  which  muft  ho  lip  red  about,  by 
moving  upwards  and  downwards,  at  one  of  the  tides  of  the 
bottle,  a little  piece’.oF  wood,  fattened  horizontally  at  the  end  of 
a (lick  : in  this  water  is  hung  a thermometer,  the  ball  of  which 
reaches  to  the  middle  of  the  height  of  the  rods.  During  thefe 
operations  the  water  riles  to  the  cork,  which  thus  determines  the 
length, of  the  heated  part  ; the  bottle  is  covered,  to  prevent  the 
water  from  cooling  too  rapidly  at  the  Airfare  ; and  a thin  calc 
of  brafs  prevents  the  vapour  from  fixing  upon  the  piece  of  deal 
to  which  the  rods  are  fixed. 

PYROPHORUS,  formed  of  •arej,  fire,  and  $1001,  I hear,  in 
chemifiry,  the  name  ufually  given  to  that  Cubllance  called  by 
tome  black  phofphorus.;  a chemical  preparation  poflelllng  tit 6 
lingular  property  of  kindling  fpontaneotifly  When  expoled  to 
the  air.  This  fubfian'ce  was  accidentally  difeovered  by  M.  Rom- 
berg, who  prepared  it  of  alum  and  human  fasces.  See  Phos- 
phorus. It  was  apprehended,  for  a confiderable  time  dft'ej 
the  difcovery,  .that  human  faeces  were  eilential  to  the  operation, 
till  the  youngelt  Ton  of  the  great  Lerheri  found  that  honey,  fugar, 
flour,  arid  indeed  any  animal  or  vegetable  matter,  might  be  fub- 
ltituted  in fiead  of  the  human  faeces;  and,  linee  that  ‘time 
M.  De  Sauvigny  has  Ihown  that  molt  vitriolic  falts  may  be  Tub-, 
ftituted  for  the  alum  ; having  added  to  the  aluminous  pyro- 
phorus  of  Homberg  two  other  clafies  of  fubftances  of  this  kind, 
viz.  the  metallic,  or  thofe  made  with  the  three  vitriols  of  iron, 
copper,  and  zinc ; and  the  neutral,  or  thofe  compofed  of 
vitriolated  tartar  and  Glauber’s  fait. 

Mr.  Bewly  prepares  his  pyrophorus  in  the  following  manner. 
“I  fill  (fays  he)  half  or  three-fourths  of  the  bowl  of  a tobacco-pipe 
with  a mixture,  confiding  of  two  parts  of  alum,  previoufly  cal- 
cined in  a red-heat,  and  of  powdered  charcoal  and  fait  of  tartar 
each  one  part  ; preffing  the  matter  down  (lightly,  and  filling 
the  remainder  pf  the  bowl  with  fine  fand.  As  foon  as  the 
powder  becomes  hot,  the  fand  lying  over  it  is  put  into  a'ftate  of 
ebullition,  which  generally  continues  feyeral  minutes.  This 
appearance  Teems  to  proceed  partly  from  the  vitriolic  acid  in 
the  alum  leaving  its  earth,  and  e-xpelling  fixed  air  from  the 
alkali  ; while  another  part  of  It  is  pofiibly  converted  into 
vitriolic  acid  air.  This  phenomenon  is  fucceeded  by  the  ap- 
pearance of  a blue  fulphureous  flame,  proceeding  from  the 
combination  of  the  fame  acid  with  what  was  formerly  called 
the  phlogljlon  of  the  coal,  and  which  continues  about  ten  rni- 
nutesfor  a quarter  of  an  hour.  After  it  ceafes,  no -other,  re- 
markable appearance  prefents  itfelf.  The  matter  is  now  to  be 
kept  in  a red  heat  20  minute®  or  half  an  hour ; or  it  may  con- 
tinue there  two  hours  longer,  if  the  operator  pleafes,  Wtthouf 
aqy  injury  to  the  .pyrophorus.  The  pipe  being. taken  out-  of 
the  fire,  the  matter  is  knocked  out  of  it  as  foon  as  it  becomes 
cool,  and  generally  pretty  foon  afterwards  takes  fire-fpon- 
taneoufly.”  * 

In  another  experiment,  having  added  fucceffively  various 
and  inercafing  quantities  of. fixed  alkali  to' the  fait -heated  as 
abqve,  till  the  vitriolic  acid  contained* in. the  mixture'migh't-he 
coufideretl  merely  as  an.  evanefeeht  quantity',  a pyrophorus ‘was 
tlill  produced  on  calcining  it  with -charcoal  a's  before.  He  alfo 
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mixed  equal  pnvts  c»f  faU  of  tartar  and  vegetable  or  animal  coal, 
ur  lomeumes  three  pans  of  the  former  with  two  of  the  latter, 
and  calcined  them  in  the  ufual  manner:  and  this  competition, 
on  being  expofed  to  the  air,  generally  kindled  in  half  a minute 
or  a minute  ; though,  as  it  contained  no  fulphur,  ic  did  not 
burn  with  fn  much  vivacity  as  the  vitriolic  pyrophori,  'I'his, 
which  Mr,  Bee.  ly  calls  the  alhniint  pyrophorus , differs  in  no  cir- 
cumilauce  from  M.  De  Sain-gny’s  neutral  pyrophori,  except 
jn  its  not  containing  that  principle  to  which  he  aferibes  their 
accenfion.  However,  left  it  might  be  fufpefted  that  the  fait  of 
tartar  which  he  employed  might  accidentally  contain  vitriolated 
tartar,  or  vitriolic  acid,  he  repeated  the  experiment  with  tartar 
calcined  by  himfelf,  as  well  as  with  nitre  fixed  or  alkaliied  by 
deflagration  with  charcoal,  and  with  iron  filings  ; and  in  all 
tfiefe  cafes  with  the  fame  refult.  By  diverfifying  in  a like 
manner  M.  De  Sauvigny’s  experiments  on  the  metallic  pyro- 
phori, Mr.  Bewly  found  that  none  of  the  three  vitriols,  heated 
with  chaicoal  alone,  in  his  ufual  method,  could  produce  a py- 
rophorus. And  thus  he  found  that  the  addition  of  an  alkaline 
fait  to  the  compofition,  which  was  a part  of  M.  De  Sauvigny’s 
procefs,  was  eflential  to  its  fuccefs. 

Treating  in  the  ufual  manner  equal  parts  of  calcined  green 
vitriol  and  charcoal,  the  powder,  which  contained  no  fulphur  nor 
hepar  fulphuris,  did  not  acquire  any  of  the  properties  of  a pyro- 
phorus. The  vitriolic  acidftemed  to  have  been  entirely  diffipated, 
having  no  bafe  to  detain  it,  when  diflodged  from  the  metallic 
earth.  The  charcoal  and  calx  of  iron  left  in  this  procefs  were 
calcined  again,  together  with  fome  fait  of  tartar  : and  a pyro- 
phorus was  produced,  which  exhibited  indications  of  its  con- 
taining a fcarcely  perceptible  portion  of  hepar  fulphuris.  Thirty 
grains  of  crocus  martis  alti  ingens  were  calcined  with  15  grains 
6f  charcoal,  and  the  fame  quantity  of  l'alt  of  tartar;  and  the 
mixture  burnt  fpontaneoufly,  though  it  contained  no  hepar 
fulphuris  or  vitriolic  acid.  Having  by  thefe  experiments 
evinced  that  metallic  pyrophori  may  be  prepared  without  vi- 
triolic acid,  Mr.  Bewly  proceeded  to  form  an  aluminous  pyro- 
phorus of  the  fame  kind.  For  this  purpofe  he  procured  the 
earth  of  alum  by  a long  and  violent  calcination  ; and  examining 
a part  of  it,  he  found,  by  the  ufual  tells,  that  it  neither  con- 
tained any  fulphur,  hepar  fulphuris,  nor  alum  undecompounded. 
This  he  confidered  as  perfectly  pure,  though  he  afterwards 
found  that  it  contained  a fmall  quantity  of  vitriolated  tartar  ; 
and  yet  it  repeatedly  furnifhed  a pyrophorus,  as  adlive  as  when 
alum  itfelf  is  employed.  From  thefe  and  fimilar  experiments, 
he.  infers,. that  the  feveral  kinds  offfpyrophori  are  not  kindled 
"by  moifture,  attracted  by  the  vitriolic  acid,  as  M.  De  Sauvigny 
lias  maintained  : and  his  conclufion  is  further  confirmed  by 
fome  experiments  of  Dr.  Prieftley  ; from  which  it  appears,  that 
they  are  kindled  in  dry,  nitrous,  and  what  he  calls  dephlo- 
giflicated  air. 

M.  Pro’ufl,  cited  by  Mr.  Bewly,'  deferibes  a variety  of  new 
pyrophori,  .which  neither  contain  vitriolic  acid,  nor  feem  likely 
to  owe  their  acccnfion  to  the  attraction  of  humidity  from  the 
air,  Thefe  principally  confi'ft- of  a coaly  matter  Amply  divided 
by  metallic  or  other" earths';  fuch  are  the  fediment  left  on  the 
■filter  in  preparing  Goulard’s  extraQ:,  various  combinations  of 
tartar  of  its  acid,’ or.  the  acetous  acid,  with  metals,  calcareous 
earth,  &c. 

Mr.  Bewly,  having  evinced  the  infufficiency  of  M.  De  Sau- 
vignv’s  theory,  and  difeovered  that  the  pyrophori  are  not 
’kindled  by  moiflufe,  atitaCled  (merely)  by  the  vitriolic  acid, 
•idire£ted  his  attention  to  the  nitrous  acid,  which  Dr.  Priellly 
hts  (liown  to  be  a coirttituent  part  of  atmofpherical  air,  as  the 
probable  agent  in  the  production  of  this  phenomenon.  The 
'fining  affinity  which  this  acid  has  with  phlogt-fton,  and  the 
heat,  and  even-flame,  which  it  is  known  to  produce  with  cer- 
tain inflammable  matters,  mauifefted  t’nat  it  was  equal  to  the 


effeCt;  and  having  excluded  the  vitriolic  acid  from  having  any 
effential  concern  in  this  operation,  he  fuggefts,  either  that  the 
pyrophorus  is  kindled  by  moiilure  attracted- by  fome  of  the 
other  ingredients  which  compofe  it ; or  that  it  has  the  power 
of  decompounding  atmofpherical  air,  by  fuddenly  attracting  ita 
nitrous  acid,  and  thereby  generating  a heat  fufficicnt  to  kindle 
the  phlogiflic  matter  contained  in  it.  This  idea  appeared 
plaufible,  when  he  further  confidered  that  Dr.  Prieftley  pro- 
duced the  purefl  refpirable  air  with  this  fame  acid  combined 
with  other  principles  ; and  that  this  as  well  as  common  air  is 
diminiihed,  and  probably  in  part  decompounded,  in  a variety 
of  phlogitlic  precedes.  This  ingenious  writer  concludes,  upon 
the  whole,  from  the  experiments  he  has  made,  that,  the  pvror 
phorns  feems  to  owe  its  lingular  property  to  its  being  a com- 
bination of  earth  or  alkali  with  phlogifion  ; the  vitriolic  acid, 
when  prefent,  only  occafionally  increaling  or  diminifhing  the 
effeCl,  according -to  circumftances.  In.  the.  procefs  of  calcina- 
tion, the  earth  or  alkaline  principle  is  not  merely  mixed,  but 
aClually,  though  loofely,  combined  with  the  phlogiflic  prin- 
ciple of  the  coal;  fo  that  the- pyrophorus,  confidering.it  in  its 
moll  Ample  ftate,  is  only  a perfectly  dry  phlogifticated  alkali  or 
earth.  On  thefe  data  the  phenomena  may  be  explained  in  the 
two  following  methods ; with  refpeCl  particularly  to  the  in- 
fluence of  moiilure  and  heat  upon  the  pvrophoriis.  Supjiofing 
either  tire  alkaline  or  earthy  principle  to  have  a greater  affinity 
to  water  than  to  the  phlogifton  with  which  ei,lher  of  them  is 
united,  they  may,  on  being  expofed  to  a moil!  atmofphere,  at- 
traCl  the  humidity,  and  thereby  fet  the  phlogiflic  principle  at 
liberty;  which  may,  in  its  turn,  attrad,  and  be  ignited  by,  the 
fuppofed  aerial  acid  ; its  flrong  affinity  to  which  is  well  known  • 
— or,  if  this  hypothesis  be  rcjeCted,  the  inflammable  matter 
may  be  kindled,  merely  in  confequence  of  the  heat  produced 
"by  the  combination  of  the  alkali,  &c.  with  moiilure. 

Mr.  -Keir  gives  the  following  defeription  of  a procefs  for 
preparing  a new  pyrophorus  which  he  has  lately  difeovered  : 
“ I filled  about  five-fixtlis  of  the  contents  of  a copper  cylin- 
drical box,  which  had  a lid  fitted  to  it,  and  which  was  three 
inches  in  diameter  and  two  inches  in  depth,  with  favv-duft, 
which  I prefled  down  ; and  I laid  upon  the  faw-dufl  as  much 
well  walhed  plumbum  corneum  as  entirely  filled  the  box,  which 
I then  covered  with  its  lid.  1 placed  the  box  on  the  coals  of  a 
chamber  fire,  fo  that  its  bottom  only  fliould  be  in  contaft  with 
the  fuel,  and  I kept  it  on  the  fire  till  no  more  vapour  feemed  to 
iffne  at  the  joining  of  the  lid.  I then  removed  it  from  the  fire*; 
and,  while  it  was  hot,  I clofed  up  the  joining  of  the  .lid  with 
fealing-wax,  by  which  means  the  external  air  was  excluded. 
After  it  had  flood  in  the  cold  about  ten  hours,  I opened  the 
box  ; and  the  corneous  lead,  which  was  very  white  before  the 
operation,  was  now  rendered  .black  by  the  vapour  which  had 
anfen  from  the  faw-dufl,  and  which  was  obliged  to  pafs  through 
the  lead  before  it  could  efcape.  This  black  metallic  mafs  whs 
no  fooner  expofed  to  the  air,  than  ignited  fparks  appeared,  which 
fpread  more  and  more,  while  the  lead  was  feen  to  revive  in  the 
form  of  minute  globules,  and  the  part  which  did  not  revive  was 
changed  into  a yellow  powder,  or  calx  of  lead.  It  is  to  be 
obferved,  that  before  I opened  the  box,  I placed  it  at  the  fide 
of  the  fire,  in  order  to  melt  the  fealing-wax,  to  enable  me  to 
feparate  the  lid.  It  is  poflible  that  this  fmall  degree  of  heat  may 
be  neceflary,  or  conducive,  to  the  accenfion.  1 ought  alfo  to 
acquaint  you,  that  the  preparation  of  t-his  pyrophorus  u quires 
nicer  attention  than  that  of  any  with  which  l am  acquainted. 
For  a fmall  excofs  of  heat  will  revive  the  lead,  which  will  fpftil 
the  experiment.  Alfo,  if  any  air  he  admitted  through  the  joints 
of  the  veflels  employed,  the  kindling  property  will  be  pretenrfed 
by  the  abforption  of  the  air  : which  in  this  cafe  is  general  iy  tho 
gradual  to  produce  inflammation.  The  metallic  iubftance  fin 
this  Hate  of  fmpreguatiorf  with  inflammable  matter,  although 
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net  s»  pyropHorus,  Is  an  exceeding  quick  tinder.  For  when  of  reviving  the  lead  of  a wafer  containing  minium  at  the  flame 
touched,  however  (lightly,  by  an  ignited  body,  it  will  inilantly  of  a candle;  but  with  this  difference,  that  the  fire  in  the  waftr 
kindle,  and  the  fire  will  fpread  over  the  whole  piece,  reviving  requires  to  be  kept  up  by  flame  ; whereas  in  this  metallic  tinder 
the  lead  wherever  it  goes,  and  exhibiting  a very  beautiful  ex-  it  fpreads  and  creeps  fpontaneoufly  along  without  flame  over 
ample  of  metallic  reduction,  not  unlike  the  familiar  experiment  th«  mal’s. 
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THE  art  of  fire,  o-r  a fcience  which  teaches  the  management 
and  application  of  fire  in  feveral  operations.  See  Fire, 
Furnace,  Chemistry,  Distillation,  Metallurgy,  Sre. 

But  the  term  is  more  particularly  ufed  to  denote  the  do&rine 
of  artificial  fire-works  and  fire-arms,  teaching  the  ft  r 11  Cl  u re  and 
ufe,  1.  Of  thofe  ufed  in-  war,  the  attacking  of  fortifications,  &c. 
for  which  fee  the  articles  Fusee,  Gun,  Gunnery,  Gunpow- 
der, Mine,  &c.  ; and,  2.  Of  thofe  made  for  amufement’s  fake, 
as  rockets,  liars,  lerpents,  &c.  the  preparation  and  conftruCtion 
of  which  fall  to  be  explained  in  the  prefent  article. 

Sect.  I.  Of  Ingredients  and  Compofitions. 

1 .  Saltpetre. 

Saltpetre  being  the  principal  ingredient  in  fire-works,  and  a 
volatile  body,  by  reafon  of  its  aqueous  and  aerial  parts,  is  eafily 
rarefied  by  fire ; but  not  fo  foon  when  foul  and  grofs  as  when 
plirified  from  its  crude  and  earthy  parts,  which  greatly  retard 
its  velocity  : therefore,  when  any  quantity  of  fire-works  are  to 
be  made,  it  fhould  be  examined ; for  if  it  is  not  well  cleanfed, 
.and  of  a good  fort,  your  works  will  not  have  their  proper  effeCt  j 
neither  will  it  agree  with  the  (landing  proportions  of  compofi- 
tions. Therefore, 

To  refine  it,  put  into  a copper,  or  any  other  veflel,  ioo  lb.  of  • 
rough  nitre  with  14  gallons  of  clean  water;  let  it  boil  gently 
half  an  hour,  and  as  it  boils  take  off  the  feum  ; then  flit  it,  and 
before  it  fettles  put  it  into  your  filtering  bags,  which  muft  be 
hung  on  a rack,  with  glazed  earthen  pans  under  them,  in  which 
muft  be  flicks  laid  acrofs  for  the  cryftals  to  adhere  to : it  muft 
(land  in  the  pans  two  or  three  days  to  (hoot;  then  take  out  the 
cryftals,  and  let  them  dry.  The  water  that  remains  in  the  pans 
boil  again  an  hour,  and  drain  it  into  the  pans  as  before,  and 
the  faltpetre  will  be  quite  clear  and  tranfparent ; if  not,  it  wants 
more  refining;  to  do  which  proceed  as  ulual,  till  it  be  well  cleanfed 
of  all  its  earthy  parts. 

N.  B.  Thofe  who  do  not  choofe  to  procure  their  faltpetre  by 
the  above  method,  may  buy  it  ready  done,  which  for  fire-works 
in  general  will  do. 

To  pulvenje  Saltpetre.  Take  a copper  kettle,  whofe  bottom 
muft  be  fphcrica!,  and  put  into  it  141b.  of  refined  faltpetre,  with 
a quarts  or  5 pints  of  clean  water:  then  put  the  kettle  on  a 
flow  fire;  and  when  the  faltpetre  is  diflolved,  if  any  impurities 
arife,  Ikim  them  off,  and  keep  conftantly  llirringwith  two  large 
fpatulas,  till  all  the  water  exhales ; and  when  done  enough,  it 
will  appear  like  white  fand,  and  as  fine  as  flour ; but  if  it  fliould 
boil  too  fall,  take  the  kettle  off  the  fire,  and  fet  it  on  fome  wet 
fand,  which  will  prevent  the  nitre  from  flicking  to  the  kettle. 
When  you  have  pulveriled  a quantity  of  faltpetre,  be  careful  to 
keep  it  in  a dry  place. 

To  extract  Saltpetre  from  damaged  Gunpowder. — Have  fome 
filtering  bags,  hung  on  a rack,  with  glazed  earthen  pans  under 
them,  in  the  fame  manner  as  thofe  for  refining  faltpetre;  then 
take  any  quantity  of  damaged  powder,  and  put  it  into  a copper, 
with  as  much  clean  water  as  will,  cover  it:  when  it  begins  to 
boil,  take  off  the  fount ; and  after  it  has  boiled  a few  minutes, 
ftir  it  up  : then  take  it  out  of  the  copper  with  a fmall  hand- 
kettle  for  that  purpofe,  and  put  fome  into  each  bag,  beginning 
at  one  end  of  the  rack,  fo  that  by  the  time  you  have  got  to  the 
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lall  bag,  the  firft  will  be  ready  for  more.  Continue  thus  till  all 
the  bags  are  full : then  take  the  liquor  out  of  the  pans ; which 
boil  and  filter,  as  before,  two  or  three  times,  till  the  water  run 
quite  clear,  which  you  muft  let  Hand  in  the  pan  fome  time, 
and  the  faltpetre  will  appear  at  top.  To  get  the  faltpetre  en- 
tirely out  of  the  powder,  take  the  water  from  that  already  ext- 
traCied,  to  which  add  fome  frelh  and  the  dregs  of  the  powder 
that  remain  in  the  bags,  and  put  them  in  a veffel,  to  Hand  as 
long  as  you  pleafe  : and  when  you  want  to  extract  the  nitre, 
you  muft  proceed  with  this  mixture  as  with  the  powder  at  firft, 
by  which  means  you  will  draw  out  all  the  faltpetre;  but  this 
procefs  muft  be  boiled  longer  than  the  firft. 

2.  Sulphur,  or  Brimfione. 

Sulphur  is  one  of  the  principal  ingredients  in  gun-powder, 
and  almoft  in  all  compofitions  of  fire-works;  and  therefore  great 
care  muft  be  taken  of  its  being  good,  and  brought  to  the  highelt 
perfection.  To  know  when  lulphur  is  good,  you  are  to  obferve 
that  it  is  of  a high  yellow;  and  if,  when  held  in  one’s  hand,  it 
crackles  and  bounces,  it  is  a fign  that  it  is  frefti  and  good : but 
as  the  method  of  reducing  brimfione  to  a powder  is  very  trou- 
blefome,  it  is  better  to  buy  the  flour  ready  made,  which  is  done 
in  large  quantities,  and  in  great  perfection-;  though  when  a 
grand  collection  of  fire-works  is  to  be  made,  the  ftrongefi  and 
belt  lulphur  is  the  lump  brimftone  ground  in  the  manner  di- 
rected in  art.  8. 

3.  Charcoal. 

Charcoal  is  a prefervative  by  which  the  faltpetre  and  the 
brimftone  are  made  into  gunpowder,  by  preventing  the  fulphur 
from  fuffocating  the  Itrong  and  windy  exhalation  of  the  nitre. 
Charcoal  for  fire-works  muft  always  be  loft  and  well  burnt, 
which  may  be  bought  ready  done. 

4.  Gunpowder. 

See  Gunpowder  in  the  order  of  the  alphabet.  To  grind  or 
meal  it,  is  direCtcd  in  art.  8. 

5 . Camphor. 

This  may  be  had  in  the  Ihops  ; and  is  of  two  kinds,  differing 
in  regard  to  the  degree  of  their  purity,  and  diftinguifiied  by  the 
name  of  rough  and  refined.  Refined  camphor  muft  be  chofen  of 
a perfectly  clean  white  colour,  very  bright  and  pellucid,  of  the 
fame  fmell  and  tafte  with  the  rough,  but  more  acrid  and  pun- 
gent. It  is  fo  volatile,  that  merchants  ufually  indole  it  in  lin- 
feed,  that  the  vifeofity  of  that  grain  may  keep  its  particles  to- 
gether. 

6.  Benjamin. 

This  is  a refin  found  of  different  forts  ; and  diftinguilhed  by 
their  colours,  viz.  yellow,  gray,  and  brown  ; but  the  heft  is  that 
which  is  eafy  to  break,  and  full  of  white  fpots.  It  is  one  of  the 
ingredients  in  odoriferous  fire  works,  when  reduced  to  a fine 
flour;  which  may  be  done  by  putting  into  a deep  and  narrow 
earthen  pot  3 or  4 oz.  of  benjamin  grofsly  pounded;  cover  the 
pot  with  paper,  which  tie  very  dole  round  the  edge;  then  fet 
the  pot  on  a flow  fire,  and  once  in  an  hour  take  oft  the  paper, 
and  you  will  find  fome  flour  flicking  to  it,  which  return  again  in 
the  pot  ; this  you  muft  continue  till  the  Hour  appears  white 
and  line.  There  is  alfo  an  oil  of  benjamin,  which  is  fometimes 
drawn  from  the  dregs  of  the  flour;  it  affords  a very  good  feeut, 
and  may  be  ufed  in  wet  compofitions. 
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This  fire  is  the  molt  beautiful  and  curious  of  any  yet  known; 
and  was  invented  by  the  Chinefe,  but  now  is  in  greater  ptr- 
febtion  in  England  than  in  China.  As  it  requires  great  trouble 
to  make  it  to  perfection,  it  will  be  nccefi'ary  that  beginners 
fhoul.l  have  full  inftruitions  ; therefore  care  fhould  be  taken  that 
all  the  ingredients  are  of  the  belt,  that  the  lamp  black  is  not 
damp  and  clodded,  that  the  faltpetre  and  brimllone  are  tho- 
roughly refined.  This  eompofition  is  generally  rammed  in  i 
or  2 02.  cafes  about  5 or  6 inches  long,,  but  not  drove  very  hard  ; 
and  the  calcs  mufl  have  their  conch  e Itroke  itiuck  very  fmooth, 
and  the  choak  or  vent  nut  quite  fo  iarge  as  the  uluai  propor- 
tion : this  ehaige,  w.hen  driven  and  kept  a few  months,  will  be 
much  better  than  when  rammed  ; and  will  not  fpoil,  it  kept  dry, 
in  many  years. 

As  the  beauty  of  this  eompofition  cannot  be  feen  at  fo  great 
a diltance  as  brilliant  fire,  it  has  a better  elfeft  i.i  a room  than 
in  the  open  air,  and  may  be  fired  in  a chamber  without  any 
danger:  it  is  of  fo  innocent  a nature,  that,  though  with  an  im- 
proper phraie,  it  may  be  called  a cold  fire-,  and  fo  extraordinary 
is  the  fire  produced  from  this  eompofition,  that,  if  well  made, 
the  (parks  will  not  burn  a handkerchief  when  held  in  the  nudft 
of  them  ; you  may  hold  them  in  your  hand  while  burning,  with 
as  much  fafety  as  a candle ; and  if  you  put  your  hand  within  a 
foot  of  the  mouth  of  the  cafe,  you  will  feel  the  fparks  like  drops 
of  rain. — When  any  of  thefe  i'pur-fires  are  fired  fingly,  they  are 
called  artificial  fiozuer-pots ; but  fome  of  them  placed  round  a 
tranfparent  pyramid  of  paper,  and  tired  in  a large  room,  make 
a very,  pretty  appearance. 

The  eompofition  confilts  of  faltpetre  41b.  8 oz.  fulpbur  2lb. 
and  lamp-black  tlb.  8oz.  ; or,  faltpetre  lib.  fulphtir  fib.  and 
lamp  black  4 quarts. — This  eompofition  is  very  difficult  to  mix. 
The  faltpetre  and  briir.ttone  mult  be  firl't  fitted  together,  anJ  then 
put  into  a marble  mortar,  and  the  lamp-black  with  them,  which 
you  work  down  by  degrees  with  a wooden  peltle,  till  all  the  in- 
gredients appear  of  one  colour,  whii  h will  be  fomeihing  grayifh, 
but  very  near  black  : tfffen  drive  a little  into  a cafe  for  trial,  and 
fire  it  in  a dark  place;  and  if  the  Iparks,  which  are  called fiars, 
or  pinks,  come  out  in  clullers,  and  afterwards  fpread  well  with- 
out any  other  fparks,  it  is  a fign  of  its  being  good,  otherwife 
not ; for  if  any  drufly  fpatks  appear,  and  the  liars  riot  full,  it  is 
then  not  mixed  enough  ; but  if  the  pinks  are  very  (mail,  and 
foon  break,  it  is  a fign  that  you  have  rubbed  it  too  muen. 

This  mixture,  when  rubbed  too  much,  will  be  too  fierce,  and 
hardly  lhow  any  liars  ; and,  on  the  contrary,  when  not  mixed 
enough,  will  be  too  weak,  and  throw  out  an  pblcure  I moke,  and 
lumps  of  drofs,  without  any  liars.  The  realun  of  this  charge 
being  called  the  Jfur-firc , is  beeaufe  the  fparks  it  yields  have  a 
great  rclemblance  to  the  rowel  of  a Ipur,  from  whence  it  takes 
its  name. 

8.  To  meal  Gunpowder,  Brimjlone , and  Charcoal. 

There  have  been  many  methods  tiled  to  grind  thefe  ingre- 
dients to  a powder  for  tire-works,  fuch  as  large  mortars  and 
j cities  made  of  ebony  anil  other  hard  wood,  and  horizontal 
mills  with  brafs  barrels  : hut  none  have  proved  lo  eftebtual  and 
l'peedy  as  the  lafl  invention,  that  of  the  mealing-table,  repre- 
fented  in  plate  33..  fig.  1.  made  of  c!m,  with  a rim  round  i.ts 
rdge  four  or  five  inches  high  ; and  at  the  narrow  end  A,  is.  a 
llider  that  runs  in  a groove,  and  forms  part  of  the  rim  : lb  that 
v.  hen  you  have  taken  out  of  the  table  as  much  powder  as  you 
can  with  the  copper  fhovel  (fig.  2.)  fweep  all  clean  out  at  the 
llider  A.  When  you  are  going  to  meal  a quantity  of  powder, 
obferve  not  to  put  too  much  in  the  table  at  once;  but  when 
you  have  put  in  a good  proportion,  take  the  muller  (fig.  3.) 
and  rub  it  till  all  the  grains  are  broke;  then  learce  it  in  a lawn 
fieve  that  has  a receiver  and  top  to  it  ; and  that  which  does  not 
pals  through  the  fieve,  return  again  to  the  table,  and  grind 
Vol.  VIII. 
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it  till  you  have  brought  it  all  fine  enough  to  go  through  the 
fieve.  Brimllone  and  charcoal  .are  ground  in  . the  fame  manner, 
only  the  muller  mutt  be  made  of  ebony  ; for  thefe  ingredients 
being  harder  than  powder,  would  hick  in  the  grain  of  elm,  and 
be  difficult  to  grind.  As  brimltone  is  apt  to  liick  and  clod  to 
the  tat-le,  it  will  be  beft  to  keep  one  fur  that  purpofe,  by 
which  means  ycu  will  always  have  your  brimltone  clean  and 
well  ground. 

2d.  8.  'To  make  Wheels  andoiher  Works  h comhuftible. 

It  being  necellary,  when  your. works  are  new,  to  paint  them 
of  fome  dark  colour  ; iherefore,  if,  inltead  of  which,  you  make 
ufie  of  the  following  eompofition,  it  will  give  them  a good  co- 
lour, and  in  a great  mealure  prevent  llieir  taking  fire  !o  foon 
as  if  painted  'lake  brick-dull,  coal-alhes-,  and  iron-filings, 
of  each  an  equal  quantity,,  and  mix  them  With  a double  fize, 
made  hiit.  With  this  walk  over  your  works,  and  when  dry 
walli  them  over  again  ; this  will  preferve  the  wood  greatly 
again  It  tire.  Let  the  brick-duft  and  allies  be  beat 'to  a fine 
powder.  v>t  .:••• 

9.  To  prepare  Cafi  iron  for  Gerhes,  white  Fountains^.  and 

Chinefe  Fire.  s;,  . 

Caft  iron  being  of  fo  hard  a nature  as  not  to  be  cut  by  a file, 
we  are  obliged  to  reduce  it  into  grains,  though  fomev/hat  dif- 
ficult to  perform  ; but  if  we  confider  what  beautiful  Iparks  this 
fort  of  iron  yields,  no  pains  fhould  be  fpared  to  granulate  fuch 
an  etlential  material:  to  do  which,  get  at  an  iron-foundery 
fome  thin  pieces  of  iron,  fuch  as  generally  run  over  the  mould 
at  the  time  of  catting  : then  have  a Iquare  block,  made  of  call 
iron,  and  an  iron  Iquare  hammer  about  four  pound  weight  ; 
then,  having  covered  the  floor  with  cloth  or  fmnething  to  catch 
the  beatings,  lay  the  thin  pieces  of  iron  on  t he  block,  and  beat 
them  with  the  hammer  till  reduced  into  final]  grains;  which 
afterwards  learce  with  a very  fine  fieve,  to  leparate  the  fine  dull, 
which  is  fometimes  ufed  in  finatl  cafes  of  brilliant  fire,  in  head 
of  Heel  dull  ; and  when  you  have  got  out  all  the  dull  lift  what 
remains  with  a fieve  a little  larger,  and  fo  on  wifi,  liev*.«  of  dif- 
ferent fizes,  till  the  iron  paties  through  about  the  big- nets  of 
lmall  bird-fhot : your  iron  in  us  beat  and  fitted,  put  each  fort 
into  wooden  boxes  or  oiled  paper,  to  keep  it  from  lulling. 
When  you  ufe  it,  obierve  the  difierence  ot  its  live,  in  pro- 
portion to  the  cafes  for  which  the  charge  is  intended  ; for 
the  coarfe  fort  is  only  defigr.cd  lor  ver)  large  gerbes  of  6 or  81b. 

10.  Charges  for  Sky-rockets , ike. 

Rockets  of  four  ounces.  Mealed  powder  lib.  402.  faltpetre 
4 oz.  and  charcoal  2 02- 

Rockets  0 eight  entices.  I.  Mealed  powder  tlb.  faltjretre  402. 
brimltone  30Z.  and  charcoal : A < z.  II.  Meal  powder  life.,  and 
iharcoal  4}  oz. 

Rockets  of  one.  poisnd.  Meal-powder  a 11>.  faltpetre  Soz.  brim- 
ftone  402.  charcoal  2 oz  and  Heel  filings  t j oz. 

Sky-rockets  in  general.  I.  Saltpetre  .; lb.  brimltone  lib.  and 
charcoal  i£ib.  II.  Saltpetre  41b.  brimltone  ljlb.  charcoal  1 lb. 
12  oz.  and  meal-powder  2 oz. 

Large.  Sky  rockets.  Saitpetre  4Tb.  meal-puwdcr  i lb,  and 
brimltone  1 1 b. 

Roe  kits  if  a middling  fi~e.  I.  Saltpetre  Sib.  fill;  her  3 lb. 
meal-powder  fib.  It.  Saltpetre  jib.  lulphur  ilb.  meal- powder 
lib.  charcoal  .lb, 

1 1.  For  Rocket  Stars- 

White  Stars.  Meal-powder  4 oz-  faltpetre  12  oz.  fulpbur 
vivum  6 oz.  oil  of  I pike  2 oz.  and  camphor  5 pz. 

Blue  S.ars.  Meal-powder  8 cz.  faltpetre  4,  fulphur  2,  fpirit 
of  wine  2,  and  oil  of  fpike 

Coloured  or  ‘variegated  Stars.  Meal-powder  Sdrams,  roeh- 
petre  402.  fulphur  vivum  2,  and  camphor  2. 

Brilliant  Stars.  Saltpetre  3d  oz.  fulpbur  It,  and  meal-pow- 
dcr  L worked,  up  with  lpirits  of  wine  only. 
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Contmon  Stars.  Saltpetre  life,  brimftone  4 oz.  antimony  4$, 
ilinglals  i,  camphor  f,  and  fpirit  of  wine-$. 

Ttiiled  Stars.  Meal  powder  ,302.  brimltone  2,  faltpetre  I, 
and  charcoal  (coarfely  ground)  f. 

Drove  Stars.  J.  Saltpetre  3II3.  fulphur  rib.  brafs  dud  12  oz. 
antimony  3.  II.  Saltpetre  ilb.  antimony  402.  and  fulphur  8. 

•Fixed  pointed  Stars.  Saltpetre  8f  oz.  fulphur  2,  antimony 
r oz.  to  dr. 

Stars  of  afnc  colour.  Sulphur  1 oz,  meal-powder  1,  falt- 
petre  1,  camphor  4 dr.  oil  of  turpentine  4 dr. 

12.  Rains. 

Gold  rain  for  fky -rockets.  I.  Saltpetre  ilb.  meal-powder 
40Z.  tulphur  4,  brafs-dult  1,  law-dull  2f,  and  glafs-dull  6 dr. 
II.  Meal-powder  120Z.  faltpetre  2,  charcoal  4.  III.  Saltpetre 
8 oz.  brimltone  2,  glafs-dull  1,  antimony  f,  brafs-dult  f,  and 
law-dull  12  dr. 

Silver  rain.  I.  Saltpetre  40Z.  fulphur,  meal-powder,  and 
antimony,  of  each  2 oz.  lal  prunella  f oz.  II.  Saltpetre  ilb. 
brimltone  2 oz.  and  charcoal  4.  III.  Saltpetre  xlb.  brimltone 
-jib-  antimony  6oz.  IV.  Saltpetre  4 oz.  brimftone  1,  powder  2, 
and  fteel-duft  |oz. 

1.3.  Water  Rockets. 

1.  Meal-powder  61b,  faltpetre  4,  brimltone  3,  charcoal  3. 
II.  Saltpetre  tlb.  brimltone  4!  oz.  charcoal  6.'  III.  Saltpetre 
ilb..  brimltone  40Z.  charcoal  12.  IV.  Saltpetre  41b.  brimltone 
1 fib.  charcoal  ilb.  12  oz.  V.  Brimltone -alb.  faltpetre  41b.  and 
meal-powder  4.  VI.  Saltpetre  ilb.  meal-powder  40Z.  brimi 
ftone  84,  charcoal  2.  VII.  Meal  powder  ilb.  faltpetre  3, 
brimltone  1 •;  fea-coal  1 oz.  charcoal  8f,  faw-dult  f,  fteel-duft  4, 
and  coarfe  charcoal  | oz.  VIII.  Meal-powder  1 alb.  faltpetre 
3,  fulphur  if,  charcoal  12  oz.  faw-dult  2. 

Sinking  charge  for  water-rockets.  Meal-powder  8 oz,  char- 
coal f oz. 

14.  Of  Wheels . 

Wheel  cafes  from  two  ounces  to  four  pounds.  I.  Meal-powder 
2'lb.  faltpetre  4 oz.  iron-filings  y.  II.  Meal-powder  2lb.  falt- 
petre I2  0z.  fulphur  4,  lteebdult  3.  III.  Meal-powder  41b. 
faltpetre  ilb.  brimltone  8 oz.  charcoal  41.  IV.  Meal-powder 
8 oz.  faltpetre  4,  faw-dult  if,  lea-coal  f.  V.  Meal-powder 
ilb.  40Z.  brimltone  40Z.  lodr.  faltpetre  8 oz.  glafs-duft  2). 
VI.  Meal-powder  12  oz.  charcoal  1,  faw-dult  f.  VII.  Salt- 
petre tlb.  90Z.  brimltone  4 oz.  charcoal  44.  VIII.  Meal- 
powder  alb.  faltpetre  1,  brimltone  f,  and  fea  coal  2.  IX.  Salt- 
petre zlb.  brimltone  1,  meal-powder  4,  and  glafs  dull  402. 
X.  Meal-powder  ilb.  faltpetre  2oz.  and  lteel-dult  3I.  XI. 
Meal-powder  2lb.  and  lteel-dult  2f  oz  with  2\  of  the  fine  dull 
of  beat  iron.  XII.  Saltpetre  alb-  1.3  oz.  brimltone  8 oz.  and 
charcoal. 

Slow  fre  for  wheels.  I.  Saltpetre  4 oz.  brimltone  2.  and 
meal-powder  if.  II.  Saltpetre  4 oz.  brimftone  1,  and  anti- 
mony i oz.  6 dr.  111.  Saltpetre  4I0Z.  brimftone  1 oz.  and 
mealed-powder  i t. 

Dead  fire  for  wheels.  I.  Saltpetre  if  oz.  brimftone  *,  lapia- 
calaminaris  4,  and  antimony  2 dr. 

15.  Standing  or  fixed  Cafes. 

I.  Meal-powder  4 lb.  faltpetre  2,  brimftone  and  charcoal  t. 
il.  Meal- powder  2 lb.  faltpetre  1,  and  lleel-duft  8 oz.  III. 
Meal-powder  ilb.  4 oZ.  and  charcoal  4 oz.  IV.  Meal-powder 
1 lb.  and  fteel-duft  4 oz.  V.  Meal-powder  2-f  lb.  brimftone 
4 oz.  and  fea-coal  6.  VI.  Meal-powder  3 lb.  charcoal  5 oz. 
and  law-duft  if. 

16,  Sun  Cafes. 

I.  Meal-powder  8 * lb.  faltpetre  ilb,  2 oz.  fteel-duft  2 lb. 
iooz.  brimltone  4.  II.  Meal-powder  3 lb.  faltpetre  6 oz.  and 
fteel-duft  7‘. 

17.  A brilliant  Fire. 

Meal-powder  nib.  faltpetre  1,  brimftone  4 oz.  fteel-duft 
if  lb.  f ‘6 


18.  Gerbes. 

Meat-jibWder  6 lb.  and  beat-iron  2 lb.  i f oz. 

19.  Cbinefe  Fire, 

Saltpetre  12  oz.  meal-powder  2 lb.  brimftone  1 lb.  2 oz.  and 
beat-iron  12  02. 

20.  TourbUlons. 

Charge  for  four -ounce  TourbUlons.  Meal-powder  2 lb.  40Z. 
and  charcoal  4I  oz. 

Eight-ounce  TourbUlons.  Meal-powder  2lb.  and  charcoal  4^0z. 

Large  TourbUlons.  Meal-powder  zlb.  faltpetre  1,  brimftone 

8 oz.  and  beat-iron  8. 

N.  B.  Tourbillons  may  be  made  very  large,  and  of  different 
coloured  fires  : only  you  are  to  obferve,  that  the  larger  they  are, 
the  weaker  mult  be  the  charge;  and,  on  the  contrary,  the 
fmaller,  the  ftronger  their  charge. 

2 1 . Water  Balloons. 

I.  Saltpetre  41b.  brimftone  2,  meal-powder  2,  antimony 
4 oz.  faw-duft  4,  glafs-dull  if.  II.  Saltpetre  91b.  brimftone 
3lb.  meal-powder  61b.  rofin  12  oz.  and  antimony  S oz. 

22.  1 Fa  ter  Squibs. 

I.  Meal-powder  tlb.  and  charcoal  ilb.  II.  Meal-powder 
ilb.  and  charcoal  9 oz. 

23 .  Mine  Forts  or  Serpents. 

I.  Meal-powder  ilb.  and  charcoal  1 oz.  II.  Meal-powder 

9 oz.  charcoal  1 oz, 

24.  Port-fires. 

For  f ring  rockets,  See.  I.  Saltpetre  12  oz.  brimftone  4 of. 
and  tueal-powder  2 oz.  II.  Saltpetre  8 oz.  brimftone  4 oz.  and 
meal-powder  2 oz.  III.  Saltpetre  tlb.  2 oz.  meal-powder 
l ' lb.  and  brimftone  tooz.  This  competition  mult  be  nroift- 
ened  with  one  gill  o?  I in  feed  oil.  IV.  Meal-powder  6 oz.  falt- 
petre 2lb.  2 oz.  and  brimftone  10  oz.  V.  Saltpetre  ilb.  40Z. 
meal-powder  4 oz.  brimftone  5 oz.  faw-duft  S oz.  VI.  Salt- 
petre 8 oz.  brimftone  2 oz.  and  meal-powder  2oz. 

For  illuminations.  Saltpetre  ilb.  brimftone  8 oz.  and  meal- 
powder  6 oz. 

25.  Cones  or  fpiral  Wheels. 

Saltpetre  iflb.  brimftone  6 oz.  meal-powder  14  oz.  and  glafs- 
dull  14  oz. 

26.  Crowns  or  Globes. 

Saltpetre  6 oz.  brimftone  2lb.  antimony  40Z,  and  camphor  2 oz, 

27.  Air  Balloon  Fuzes. 

I.  Saltpetre  ilb.  10  oz.  brimftone  8 oz.  and  meal  powder  ilb. 
6oz.  II.  Saltpetre  iflb.  brimftone  8 oz.  and  meal-powder 
ilb.  8 oz. 

2S.  Serpents  for  Pots  des  Brins. 

Meal-powder  ilb.  8 oz.  faltpetre  12  oz.  and  charcoal  2 oz. 

29.  Fire  Pumps. 

1.  Saltpetre  51b.  brimltone  ilb.  meal  powder  if  lb.  and  glafs- 
dull  ilb.  II.  Saltpetre  5 lb.  8 oz.  brimftone  2lb.  meal-powder 
ilb.  8oz.  and  glafs-duft  ilb.  8 oz. 

30.  A Jlow  white  Flame. 

I.  Saltpetre  2lb.  brimltone  3th.  antimony  ilb.  II.  Saltpetre 
3flb.  fulphur  2f lb.  meal-powder  ilb.  antimony  fib.  glals  dull 
4 oz.  bral's  dull  1 oz. 

N B.  Thefe  compofitions,  driven  i f inch  in  a 1 oz.  cafe, 
will  burn  one  minute;  which  is  much  longer  time  than  an 
equal  quantity  of  any  compofition  yet  known  will  lalt. 

3 1 .  Amber  Lights. 

Meal-powder  9 oz.  amber  3 oz.  This  charge  may  be  drove 
in  fmall  cafes,  for  illuminations. 

32.  Lights  of  another  Kind . 

Saltpetre  31b.  brimltone  ilb.  meal-powder  ilb.  antimony 
xof  oz.  All  thefe  mult  be  mixed  with  the  oil  of  lpiice, 

33.  A red  Fire. 

Meal-powder  31b.  charcoal  120Z.  and  faw-duft  8 oz. 

34.  A common  Fire. 

Saltpetre  31b.  charcoal  10  oz.  and  brimftone  20Z. 
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<?  s.  To  make -an  arirfeial  Earthquake. 

Mix  the  following  ingredients  to  ;i  palfe  with  water,  and  then 
bury  it  in  the  ground,  and  in  a few  hours  the  earth  will  break 
and  open  in  lev-oral  places.  The  comporttion  : lulphur  gib. 
and  rteebdurt  gib. 

36.  Compofitions  for  Stars  of  different  Colours. 

T.  Meal-powder  goz.  l'alt  pet  re  2 oz.  brimflone  207..  rteel- 
dntt  if  oz.  and  camphor,  white  amber,  antimony,  and  mercury 
fublimate,  of  each  -f  oz.  If.  lloche|)etre  tooz.  brimrtone, 
charcoal,  antimony,  meal  powder,  and  camphor,  of  each  4 oz. 
moiltened  with  oil  of  turpentine.  Thefe  compofitions  are  made 
into  liars,  by  working  into  a patie,  with  aqua  vitae,  in  which  has 
been  dilfolved  fome  gum-tragacanth  : after  you  have  rolled  them 
in  powder,  make  a hole  through  the  middle  of  each,  and  tiring 
them  on  quick-match,  leaving  two  inches  between  each.  111. 
Saltpetre  8 oz.  brimrtone  2 oz.  yellow  amber  ioz.  antimony 
I oz.  and  powder  3 oz.  IV.  Brimrtone  2-foz.  lalt  pet  re  6 oz. 
olibanum  or  frankincenle  in  drops  goz.;  matlic,  and  mercury 
fublimate,  of  each  goz.  meal-powder  ^oz.  white  amber,  yellow 
amber,  and  camphor,  of  each  1 oz.  antimony  and  orpiment  f oz. 
each.  V.  Saltpetre  i lb.  brimrtone  £lb.  and  meal  powder  8 oz. 
moiltened  with  petrolio-oil.  VI.  Powder  -fib.  brimrtone  and 
faltpetre  of  each  g oz.  VI I.  Saltpetre  g oz.  brimltone  2 oz.  and 
meal-powder  1 oz. 

Situs  that  carry  tails  of  f parks.  I.  Brimrtone  6oz.  anti- 
mony crude  2 oz.  "faltpetre  goz.  and  rofm  goz.  11.  Saltpetre, 
rortn,  and  charcoal,  of  each  2 oz.  brimrtone  1 oz.  and  pitch,  1 oz. 

Thefe  compofitions  are  lometimes  melted  in  an  earthen  pan, 
and  mixed  with  chopped  cotton-match,  before  they  are  rolled 
into  liars  ; but  will  do  as  well  if  wetted,  and  worked  up  in 
the  ufual  manner. 

Stars  that  yield  fome  fparks.  I.  Camphor  2 oz.  faltpetre 
I oz.  meal  powder  1 oz.  II.  Saltpetre  1 oz.  ditto  melted  \ oz. 
and  camphor  2 oz.  When  you  would  make  liars  of  either  of 
thefe  compofitions,  you  mull  wet  them  with  gum  water,  or 
lpirit  of  wine,  in  which  has  been  dilfolved  fome  gum  arabic, 
or  gmn-tragacanth,  that  the  whole  may  have  the  confidence  of 
a pretty  thick  liquid  ; having  thus  done,  take  x ounce  of  lint, 
and  11  ir  it  about  in  the  comporttion  till  it  becomes  dry  enough 
to  roll  into  liars. 

Stars  of  ayellowifj  colour.  Take  g oz.  of  gunx-tragacanlh  or 
gum-arabic,  pounded  and  rtfted  through  a fine  lieve,  camphor 
difiolvcd  in  brandy  2 oz.  faltpetre  lib.  fulphur  4.1b.  coarle 
powder  of  glafs  goz.  white  amber  ifoz.  orpiment  2 oz. 
Being  well  incorporated,  make  them  into  ftars  after  the  com- 
mon method. 

Stars  of  another  kind.  Take  lib.  of  camphor,  and  melt  it  in 
a pint  of  fpirit  of  wine  over  a (low  tire  ; then  add  to  it  1 lb.  of 
, gum-arabic  that  has  been  dilfolved}  with  this  liquor  mix  i lb. 
of  faltpetre,  6 oz.  of  fulphur,  and  5 oz.  of  meal-powder;  and 
alter  you  have  rtirred  them  well  togeiher,  roll  them  into  liars 
proportionable  to  the  rockets  for  which  you  intend  them. 

37.  Colours  produced  by  the  different  Compofitions. 

As  variety  ot  tires  adds  greatly  to  a collection  of  works,  it  is 
necelfary  that  every  artill  (hould  know  the  different  e fie 61  of 
each  ingredient.  For  which  reaion  we  fiiall  here  explain  the 
colours  they  produce  of  themlelves;  and  likewife  how  to  make 
them  retain  the  lame  when  mixed  with  other  bodies  : as  for  ex- 
ample, lulphur  gives  a blue,  camphor  a white  or  pale  colour, 
faltpetre  a clear  white-yellow,  amber  a colour  inclining  to 
yellow,  fal  ammoniac  a green,  antimony  a reddilh,  rortn  a 
copper  colour,  and  Greek  pitch  a kind  of  btonze,  or  between 
red  and  ycllov  All  thefe  ingredients  arc  fuch  as  fiiow  them- 
felves  in  a flame,  viz. 

White  fame.  Saltpetre,  fulphur,  meal-powder,  and  cam- 
phor ; the  faltpetre  mult  be  the  chief  part. 

blue  fame.  Meal-powder,  faltpetre,  and  fulphur  vivum  ; 
fulphur  mult  be  the  chief : or  meal-powder,  faltpetre,  brim- 
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ftone,  fpirit  of  wine,  and  oil  of  fpike;  but  let  the  powder  bc 
the  principal  part. 

Flame  inclining  to  red.  Saltpetre,  fulphur,  antimony,  and 
Greek  pitch  ; faltpetre  the  chief. 

By  the  above  method  may’  be  made  various  colours  of  fire,  as 
the  practitioner  plcafcs  ; for,  by  making  a few  trials,  be  may 
caufe  any  ingredient  to  be  predominant  in  colour. 

38.  Ingredients  that  Jhow  in  Sparks  when  rammed  in  cloaked 

Cafes. 

The  fet  colours  of  fire  produced  by  fparks  are  divided  into 
four  forts,  viz.  the  black,  white,  gray,  abd  red.  The  black 
charges  are  computed  of  two  ingredients,  which  are  meal-pow- 
der and  charcoal  ; the  white  of  three,  viz.  faltpetre,  fulphur, 
and  charcoal  ; the  gray  of  four,  viz.  meal-powder,  faltpetie, 
brimltone,  and  charcoal;  and  the  red  of  3,  viz.  meal-powder, 
charcoal,  and  law-duft. 

There  are,  befides  thefe  four  regular  or  fet  charges,  two 
others,  which  are  dirtinguilhed  by  the  names  of  compound  and 
brilliant  charges ; the  compound  being  made  of  many  ingre- 
dients, fuch  as  meal-powder,  faltpetre,  brimltone,  charcoal,  1'aW- 
dult,  lea-coal,  antimony,  glafs-dult,  brafs-durt,  Itcel-filings. 
C3lt  iron,  tanner's  duft,  &c.  or  any  thing  that  will  yield  ‘parks ; 
all  which  mult  be  managed  with  dif'eretion.  The  brilliant  fires 
are  compofed  of  meal  powder,  faltpetre,  brimltone,  and  l'teel- 
duft.  or  with  meal-powder  and  Heel-filings  only. 

39.  Cotton  (flick- match. 

Is  generally  made  of  fuch  cotton  as  is  put  in  candles,  of  feveral 
fizes,  from  one  to  fix  threads  thick,  according  to  the  pipe  it  is 
defigned  for;  which  pipe  muft  be  large  enough  for  the  match, 
when  made,  to  be  pufiied  in  eafily  without  breaking  it.  Having 
doubled  the  cotton  into  as  many  threads  as  you  think  proper. 
Coil  it  very  lightly  into  a flat  bottomed  copper  or  earthen  pan  ; 
then  put  in  the  faltpetre  and  the  liquor,  and  boil  them  about 
20  minutes;  after  which  coil  it  again  into  another  pan,  as  in 
pi.  33.  fig.  4.  and  pour  on  it  what  liquor  remains;  then  put 
in  fome  meal-powder,  and  prefs  it  down  with  your  hands  till  it 
is  quite  wet ; afterwards  place  the  pan  before  the  wooden 
frame  (fig.  <J.)  which  muft  be  fufpended  by  a point  in  the  centre 
of  each  end  : and  place  yourfelf  before  the  pan,  tying  the 
upper  end  of  the  cotton  to  the  end  of  one  of  the  Tides  of  the 
frame. 

When  every  thing  is  ready,  you  muft  have  one  to  turn  the 
frame  round,  while  you  let  the  cotton  pafs  through  your  hands, 
holding  it  very  lightly,  and  at  the  fame  time  keeping  your 
hands  full  of  the  wet  powder;  but  if  the  powder  lliould  be  too 
wet  to  flick  to  the  cotton,  put  more  in  the  pan,  fo  as  to  keep 
a continual  fupply  till  the  match  is  all  wound  up  : you  may 
wind  it  as  clofe  bn  the  frame  as  you  pleafe,  fo  that  it  do  not 
Itick  together.  "When the  frame  is  full,  take  it  off  the  points, 
and  lift  dry  meal-powder  on  both  Tides  the  match  till  it  appear 
quite  dry:  in  winter  the  match  will  be  a fortnight  before  it  is 
lit  for  ufe  ; when  it  is  thorougly  dry,  cut  it  along  the  outlide  of 
one  of  the  fides  of  the  -frame,  and  tie  it  up  in  Ikins  for  ufe. 

N-  B.  The  match  mult  be  wound  tight  on  the  frames. 

The  ingredients  for  the  match,  are,  cotton  1 lb.  1 a oz.  faltpetre 
lib.  fpirit  of  wine  2 quarts,  water  3 quarts,  irtnglal’s  3 gills,  and 
meal  powder  iolb.  To  difiolve  4 oz.  of  ilinglafs  take  3 pints 
of  water.  , * 

2d  39.  Touch  paper  for  capping  of  Serpents,  Crackers,  c 

Difiolve  in  fpirits  of  wine  or  vinegar,  a little  faltpetre  ; then 
take  fome  purple  or  blue  paper,  and  wet  it  with  this  liquor,  and 
when  dry  it  will  be  lit  for  ul’e.  When  you  palle  this  paper  on 
any  of  your  works,  take  care  that  the  parte  docs  not  touch. that 
part  which  is  to  burn.  The  method  of  urttjg  this  paper  tjs  by 
cutting  it  into  flips,  long  enough  to  go  once  round  the  mouth 
of  the  ferpent,  cracker,  &c.  When  you  parte" on  thefe  flips, 
leave  a little  above  the  mouth  of  the  calc  not  patted  ; then 
prime  the  cafe  with  meal-powder,  and  t-wirt  the  paper  to  a point. 
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Sect.  II.  Of  Moulds,  Cafes,  Mixture,  Injlruments,  is' c. 

40.  Rock et- moulds. 

As  the  performance  of  rockets  depends  much  on  their 
mould?,  it  is  requifite  to  give  a definition  of  them,  and  their 
proportions.  They  are  made  and  proportioned  by  the  diame- 
ter ot  their  orifice,  which  is  divided  into  equal  parts.  Fig.  6. 
reprelents  a mould  made  by  its  diameter  AH:  hs  height  troin 
C to  D is  6 diameters  and  2 thirds ; from  D to  E is  the  height 
of  the  foot,  which  is  1 diameter  and  2- thirds  ; F the  choak  or 
cylinder,  whole  height  is  t diameter  and  t 3d;  it  mull;  be  made 
out  of  the  fame  piece  as  the  foot,  and  fit  tight  in  the  mould  ; 
G an  iron  pin  that  goes  through  the  cylinder  to  keep  the  foot 
fall;  H the  nipple,  which  is  .1  a diameter  high,  and  2 jds 
thick,  and  of  the  lame  piece  of  metal  as  the  former  I,  whufe 
height  is  34  diameters,  and  at  the  bottom  is  J-jd  of  the  diame- 
ter thick,  and  from  thence  tapering  to  1 (5th  of  the  diameter. 
The  belt  way  to  fix  the  piercer  in  the  cylinder,  is  to  make  tint 
part  below  the  nipple  long  enough  to  go  quite  through  the  foot, 
and  rivet  at  bottom.  Fig.  7.  is  a former  or  roller  for  the  cafes, 
whofe  length  from  the  handle  is  7 *-  diameters,  and  its  diameter 
2-^ds  of  the  bore.  Fig.  8.  the  end  of  the  former,  which  is  of 
the  fame  thicknefs,  and  1 diameter  and  2 -38s  long  ; ihe  frnatl 
part  which  fits  into  the  hole  in  the  end  of  the  roller  when  the 
cafe  is  pinching,  is  1 6th  and  £ of  the  mould’s  diameter  thick. 
Fig.  9.  the  fir  If  drift,  which  mult  be  6 diameters  from  the  han- 
dle ; and  this,  as  well  as  all  other  rammers,  mult  be  a little 
thinner  than  the  former,  to  prevent  the  facking  of  the  paper 
when  you  are  driving,  in  the  charge.  In  the  end  of  this  rammer 
is  a hole  to  fit  over  the  piercer:  the  line  K marked  on  this  is  2 
diameters  and  i-.d  from  the  handle;  lo  that,  when  you  are 
filling  the  rocket,  this  line  appears  at  top  of  the  cafe  : you  mult 
then  take  the  fccond  rammer  (fig.  10  ) which  from  the  handle  is 
4 diameters,  and  the  hole  for  the  piercer  is  1 4.  diameter  long. 
Fig.  11.  is  the  fhort  and  fiolid  drift  which  you  ufe  when  you 
have  filled  the  cafe  as  high  as  the  top  of  the  piercer. 

Rammers  mult  have  a collar  ot  brals  at  the  bottom,  to  keep 
the  wood  from  fpreading  or  fplitling,  and  the  fame  proportion 
mult  be  given  to  all  moulds,  from  1 oz.  to  61b.  We  mentioned 
nothing  concerning  the  handles  of  the  rammers  ; however,  if 
theirdiameler  he  equal  to  the  bore  of  the  mould,  and  2 diame- 
ters long,  it  will  be  a very  good  proportion:  but  the  fhorter 
you  can  ufe  them,  the  better  ; for  the  longer  the  drift,  the  lefs 
will  he  the  predate  on  the  compofiiion  by  tne  blow  given  with 
the  mallet. 

Dimeufums  for  Rocket  Moulds,  if  the  Rockets  are  rammed  folid. 


'WeRlt 
of  rock  - 
ets. 

Length  of  the 
moulds  without 
their  fe.t. 

Interior  diametei 
of  the  moulds. 

Heignt  of 
ihe  nipples. 

lb.  oz. 

I ncr.es  - 

I m he?. 

Inches. 

6 0 

3-t>7 

.3-? 

‘>5 

4 0 

38,6 

2 9 

1,4 

2 0 

b»3V 

2,1 

1,0 

1 0 

1 2,25 

1-7 

0,85 

0 8 

10,123 

1,3 ?3>  &c* 

0,6 

0 4 

7-7S 

G125 

0 2 

6,2 

0;9 

o=4? 

0 1 

49 

O,? 

o,3? 

0 i 

3-9 

°>b5 

0,2  3 

6 drams 

5-7 

°»5 

0,225 

4 drams 

2,2 

0,2 

The  diameter  of  the  nipple  rnuft  always  be  equal  to  that  of 
the  former. 

1 he  thicknefs  of  the  moulds  i3  omitted,  being  very  imma- 
terial, provided  they  are  fubftantial  and  tirong. 

Our  author  advifes  thole  who  make  rockets  for  private 
amufement,  not  to  ram  them  folid  ; for  it  requires  a very  fkil- 
ful  hand,  and  an  c.xpcnfive  apparatus  for  boring  them,  which 
will  be  fhown  hereafter.  Driving  ot  rockets  folid  is  the  molt 
expeditious  method,  hut  not  to  certain  as  ramming  them  over  a 
piercer. 

4 r-  Moulds  for  U'TccUcafcs  or  Serpents. 

Fig.  12.  reprelents  a mould,  in  w.iich  the  cafes  are  drove 
folid  ; L the  nipple  *,  with  a point  f at  top,  which,  when 
the  ca!e  is  filling;  (erves  to  flop  the  neck,  and  prevent  the  com- 
petition horn  falling  out; which  without  this  point  it  would  do; 
and,  in  corifequence,  the  air  would  get  into  the  vacancy  in  the 
charge,  and  at  the  time  of  firing  caul’e  the  cafe  to  burll.  Thele 
fort  ot  moulds  are  made  of  any  length  or  diameter,  according 
as  the  cafes  are  required.;  but  the  diameter  of  the  rollers 
mull  be  equal  to  half  the  bore,  and  the  rammers  made  quite 
folid. 

42.  To  roll  Rocket  and  other  Cafes. 

Sky-rocket  cafe?  are  to  be  made  6j  of  their  exterior  diame- 
ter long ; and  all  other  cafes  that  are  to  be  filled  in  moulds 
mult  he  as  long  as  the  moulds,  within  half  its  interior  dia- 
meter. 

Rocket  cafes,  from  the  fmallefl  to  4 or  6!b.  are  generally 
made  of  the  firongelt  fort  of  cartridge  paper,  and  rolled  dry  ; 
hut  the  large  fort  are  made  of  palled  palteboard.  As  it  is  very 
difficult  to  roll  the  ends  of  the  cafes  quite  even,  the  bell  way 
will  be  to  keep  a pattern  of  the  paper  for  the  different  forts  of 
cafes  ; which  pattern  fhould  be  fomewhat  longer  than  the  cafe 
it  is  defigned  for,  and  on  it  marked  the  number  of  lheets  re- 
quired, which  will  prevent  any  paper  being  cut  to  wafte. 
Having  cut  your  papers  of  a proper  fize,  and  the  loft  fheet  for 
each  cafe  with  a Hope  at  one  end,  fo  that  when  the  cafes  are 
rolled  it  may  form  a fpiral  line  round  the  outfide,  and  that  this 
Hone  may  always  be  the  fame,  let  the  pattern  be  fo  cut  for  a 
guide.  Before  you  begin  to  roll,  fold  down  one.  end  of  the  firfl 
fheet,  fo  far  that  the  fold  will  go  two  or  three  times  round  the 
former : then,  on  the  double  edge,  lay  the  former  with  its  han- 
dle off  the  table;  and  when  you  have  relied  on  the  paper 
within  two  or  three  turns,  lay  the  next  fheet  on  that  part  which 
is  loole,  and  roll  it  all  on. 

Having  thus  done,  you  mull  have  a fmooth  board,  about  20 
inches  long,  and  equal  in  breadth  to  the  length  of  the  cafe.  Is 
the  middle  of  this  board  mull  be  a handle  placed  lengthwife. 
Under  this  board  lay  your  cafe,  and  let  one  end  of  the  board  lie 
on  the  table;  then  prefs  hard  on  it,  and  pufli  it  forwards,  which 
will  roll  the  paper  very  tight  : do' this  three  or  four  times  he- 
fore  you  roll  on  any  more  paper.  This  mull  be  repeated  every 
other  fheet  of  paper,  till  the  cafe  is  thick  enough  ; but  it  the 
rolling-board  be  drawn  backward?,  it  will  loofen  the  paper  ; 
you  are  to  observe,  when  you  roll  on  the  lad  fheet,  that  the 
point  of  the  Hope  be  placed  at  the  (mail  end  of  the  roller. 
Having  rolled  vour  cafe  to  fit  the  mould,  puffi  in  the  (mail  end 
oflhe  former  F,  about  1 cliame'er  from  the  end  of  the  cafe,  and 
put  in  the  end-piece  within  a little  diflanre  of  the  former;  then 
give  the  pinching-eord  one  turn  round  the  cafe,  between  the 
former  and  the  end-piece  ; at  firfl  pull  ealy,  and  keep  moving 
the  cafe,  which  will  make  the  neck  fmooth,  and  without  large 
wrinkles.  When  the  cafes  are  hard  to  choak,  let  each  fheet  of 
paper  (except  the  firfl  and  la fl , in  that  part  where  the  neck  is 
formed)  be  a little  moitlcncd  with  water  : immediately  after 


* The  nipple  and  cylinders  to  hear  the  fame  proportion  as  thofe  for  rockets. 

•j-  A round  bit  of  brals,  equal  in  length  lo  the  neck  of  the  cafe,  and  fiat  at  the  top. 
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vou  have  ft  ruck  the  concave  Itroke,  bind  the  neck  of  the  cafe 
round  with  final  1 twine,  which  mull  not  be  tied  in  a knot,  but 
fattened  with  two  or  three  hitches. 

Having  thus  pinched  anil  tied  the  cafe  fo  as  not  to  give  way, 
put  it  into  the  mould  without  its  foot,  and  with  a mallet  drive 
the  former  hard  on  the  end- piece,  which  will  force  the  neck 
dole  and  fmooth.*  This  done,  cut  the  cafe  to  its  proper  length, 
allowing  from  the  neck  to  the  edge  of  the  mouth  half  a diame- 
ter,  which  is  equal  to  the  height  of  the  nipple  ; then  take  out 
the  former,  and  drive  the  cafe  over  the  piercer  with  the  long 
rammer,  and  the  vent  will  be  of  a proper  fize.  Wheel  cafes 
mult  be  drove  on  a nipple  with  a point  to  clofe  the  neck,  and 
make  the  vent  of  the  fize  required  ; which,  in  molt  cafes,  is  ge- 
nerally of  their  interior  diameter.  As  it  is  very  often  dilfi- 
cult,  wheri  the  c^'fes  are  rolled,  to  draw  the  roller  out,  you  may 
make  a hole  through  the  handle,  and  put  in  it  a final  1 iron  pin, 
by  which  you  may  ealily  turn  the  former  round  and  pull  it  out. 
Fig.  17.  iliows  the  method  of  pinching  cafes  ; P a treddle, 
which,  when  prefl'ed  hard  with  the  foot,  will  draw  the  cord 
tight,  and  force  the  neck  as  clofe  as  you  pleafe ; Q.  a Imall 
wheel  or  pulley,  with  a groove  round  it  for  the  cord  to  run  in. 

Cafes  are  commonly  rolled  wet,  for  wheels  and  fixed  pieces  ; 
and  when  they  are  required  to  contain  a great  length  of  charge, 
the  method  of  making  thole  cafes  is  thus  : Your  paper  mull 
be  cut  as  ufua},  only  the  lal't  iheet  mud  not  be  cut  with  a dope  ; 
having  your  paper  ready,  pafte  each  fleet  on  one  fide;  then 
fold  down  the  firfi  fleet  as  before  directed  : but  be  careful  that 
the  pafe  do  not  touch  the  upper  part  of  the  fold  ; for  if  the 
idler  be  wetted,  it  will  tear  the  paper  in  drawing  it  out.  In 
pafing  the  lal't  (heet,. obferve  not  to  wet  the  laft  turn  or  two  in 
that  part  where  it  is  to  he  pinched  ; for  if  that  part  be  damp, 
the  pinching  cord  will  Hick  to  it,  and  tear  the  paper  ; there- 
fore, when  you  choak  thofe  cafes,  roll  a bit  of  dry  paper  orice 
round  the  cafe,  before  you  put  on  the  pinching-cord  ; blit 
this  bit  of  paper  muft  be  taken  off  after  the  cafe  is  choaked. 
The  roliir  g-board,and  all  other  methods,  according  to  the  former 
dhredlions  for  the  rolling  and  pinching  of  cafes,  muf  be  ufed  to 
thefe  as  well  as  all  other  cafes. 

4.3.  To  make  Tourhillon  Cafes. 

Thofe  fort  of  cafes  are  generally  made  about  8 diameters 
long  ; but  if  very  large  7 will  be  fufficient : tourbillons  will 
anfwer  very  well  from  4 oz.  to  alb.  but  when  larger  there  is  no 
certainty.  The  cafes  are  bell  rolled  wet  with  pafe,  and  the 
laft  fleet  muft  have  a ftraight  edge,  fo  that  the  cafe  may  be  all 
of  a thicknefs  : when  you  have  rolled  your  cafes  after  the  man- 
ner of  wheel-cafes,  pinch  them  at  one  end  quite  clofe ; then 
with  the  rammer  drive  the  ends  down  fiat,  and  afterwards  ram 
in  about  1 -3d  of  a diameter  of  dried  clay.  The  diameter  of 
the  former  for  thefe  cafes  muft  be  the  fame  as  for  fry-rockets. 

N.  13.  Tourbiilons  are  to  be  rammed  in  moulds  without  a 
nipple,  or  in  a mould  without  its  foot. 

44.  Balloon  Cafes,  or  Paper  Shells. 

Firft,  you  mull  have  an  oval  former  turned  of  fmooth 
wood ; then  palle  a quantity  of  brown  or  cartridge  paper,  and 
let  it  lie  till  the  pafte  has  quite  foaked  throtigh  ; this  done,, 
rub  the  former  with  foap  or  greafe,  to  prevent  the  paper  from 
llicking  to  it  ; then  lay  the  paper  on  in  (mall  Hips,  till  you  have 
made  it  r-3d  of  the  thicknefs  of  the  {hell  intended.  Having 
thus  done,  fet  it  to  dry  ; and  when  dry,  cut  it  round  lhe  middle, 
and  the  two  halves  will  ealily  come  oil  : hut  obferve,  when  you 
cut,  to  leave  about  one  inch  not  cut,  whic  h will  make  the 
halves  join  much  better  than  if  quite  feparated.  When  you 
have  fome  ready'to  join,  place  the  halves  even  together,  pafte  a 
11  ip  of  paper  round  the  opening  to  hold  them  together,  and  let 
that  dry  ; then  lay  on  paper  all  over  as  before,  every  where 
equal,  excepting  that  end  which  goes  downwards  in  the  mortar, 
which  may  be  a little  thicker  than  the  reft ; for  that  pail  which 
Vox..  VUI. 


receives  the  blow  from  the  powder  in  the  chamber  of  the  mor- 
tar conlequently  requires  the  greatelL  llrength.  When  :he  fhJl 
is  thoroughly  dry,  bum  a round  vent  at  top,  with  fqnare  iron, 
large  enough  for  the  fuze:  this  method  will  do  for  balloons 
from  4 inches  2-jths,  to  eight  inches  diameter;  but  if  the/ 
are  larger,  or  required  to  be  thrown  a great  height,  la  the  firlt 
fliell  be  turned  of  elm,  inftead  of  being  made  of  paper 

For  a balloon  of  4 inches  2-5ths,  let  the  former  be  3 inches 
1 -8th  diameter,  and  5 '-  inches  long.  For  a balloon  of  cl- 
inches, the  diameter  of  the  former  muft  be  4 inches,  and  8 
inches  long.  For  a balloon  of  8 inches,  let  the  diameter  of 
the  former  be  5 inches  and  i3-i6ths,  and  1 1 inches  ;-8:hslong. 
For  a 11- inch  balloon,  let  the  former  be  7 inches  3- 1 6ths  dia- 
meter, and  144  inches  long.  The  thicknefs  of  a fhell  fc/r  a 
balloon  of  4 inches  2~5ths  muft  be  half  an  inch..  For  a bal- 
loon of  3 4-  inches,  let  the  thicknefs  of  the  paper  be  5-8ths 
of  an  inch.  For  an  8 inch  balloon,  y-8ths  of  an  inch.  And 
for  a to  inch  balloon,  let  the  fliell  be  1 inch  1 -8th  thick. 

Shells  that  are  defigned  for  liars  only,  may  be  made  quite 
round,  and  the.  thinner  the}' are  at  the  opening,  the  better  ; 
for  if  they  are  too  tlrong,  the  ftars  are  apt  to  break  at  the 
burfting  of  the  (hell  : when  you  are  making  the  fhell,  make 
ufe  of  a pair  of  calibres,  or  a round  gage,  fo  that  you  may  not 
lay  the  pafper  thicker  in  one  place  than  another;  and  alfo  to 
know  when  the  fhell  is  of  a proper  thicknefs.  Balloons  muft 
always  be  made  to  go  eafy  into  the  mortars. 

Cafes  for  illumination  Port-fires.  Thefe  muft  be  made  very 
thin  of  paper,  and  rolled  on  formers,  from  2 to  3 Sths  of 
an  inch  diameter,  and  from  2 to  6 inches  long  : they  are  pinch- 
ed clofe  at  one  end,  and  left  open  at  the  other.  When  you  fill 
them,  put  in  hut  a little  compofition  at  a time,  and  ram  it  in 
lightly,  fo  as  not  to  break  the  cafe  : three  or  four  rounds  of 
paper,  with  the  laft  round  pafted,  will  be  ftrong  enough  for 
thefe  cafes. 

Cafes  ami  moulds  for  common  Port  fires.  Common  port-fires 
are  intended  purpolely  to  fire  the  works,  their  fire  being  very 
flow,  and  the  heat  of  the  flame  fo  intenfe,  that,  if  applied  to 
rockets,  leaders,  &c.  it  will  fire  them  immediately.  Port-fires 
may  be  made  of  any  length,  but  are  feldom  made  more  than  2 1 
inches  long:  the  interior  diameter  of  port-fire  moulds  ftiould  ht. 
io-i6thsof  an  inch,  and  the  diameter  of  the  former  ‘ an  inch. 
The  cafes  muft  be  rolled  wet  with  pafte,  and  one  end  pinched, 
or  folded  down.  The  moulds  ftiould  be  made  of  brafs,  ar.d  to 
take  in  two  pieces  lengthwife  ; when  the  cafe  is  in  the  two  tides, 
they  are  held  together  by  brafs  rings,  or  hoops,  which  are  made 
to  fit  over  the  outfide.  The  bore  of  the  mould  muft  not  be  made 
quite  through,  fo  that  there  will  be  no  occafion  for  a foot. 
Thofe  port  fires,  when  ufed,  are  held  in  copper  focksts,  fixed 
on  the  end  of  a long  flick  : thefe  fockets  are  made,  like  port- 
crayons, only  with  a ferew  inftead  of  a.ringx 

45.  Of  mixing  the  Compofitions. 

The  performance  of  the  principal  part  of  fire  works  depends 
much  on  the  compofitions  being  well  mixed  ; therefore  great 
care  muft'  be  taken  in  this  part  of  the  work,  paticularly  for  the 
compofition  for  fky- rockets.  When  you  have  four  or  five 
pounds  of  ingredients  to  mix,  which  is  a fuffibient  quantity  at  a 
time  (for  a larger  proportion  will  not  do  fo  well),  firft  put  the 
different  ingredients  together  ; then  work  them  about  with  your 
hands,  till  you  think  they  are  pretty  well  incorporated  : after 
which  put  them  into  a lawn  fieve  with  a receiver  and  top  to  it ; 
and  if,  after  it  is  filled,  any  remains  that  will  not  pafs  through 
the  fieve,  grind  it  again  till  fine  enough  ; and  if  it  be  twice 
filled,  it  will  not  lie  amifs;  but  the  compofitions  for  wheels 
and  comi-ndn  works  are  not  fo  material,  nor  need  be  fo  fine. 
But  in  all  fixed  works,  from  which  the  fire  is  to  pl  ay  regular, 
the  ingredient  muft  be  very  fine,  and  great  care  taken  in  mixing 
them  well  together  3 and  obferve,  that  in  all  compofitions 
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v herein  are  fled  or  iron  filings,  the  hands  mud  not  touch  ; nor 
will  an}'  works  which  have  iron  or  fleel  in  their  charge  keep 
long  in  damp  weather,  unlefs  properly  prepared,  accoiding  to 
the  following  directions.  # 

46.  To  preferve  Steel  or  Iron  f lings. 

It  fometimes  may  happen,  that  fire-works  may  he  required 
to  be  kept  a long  time,  or  lent  abroad  ; neither, of  which  could 
be  done  with  brilliant  fires,  if  made  with  filings  unprepared  ; 
for  this  realbn,  that  the  faltpetre  being  of  a damp  nature,  it 
caufes  the  iron  to  ruft  ; the  confequence  of  which  is,  that  when 
the  works  are  fired,  there  will  appear  but  very  few  brilliant 
ijtarks,  but  inlleadof  them  a number  of  red  and  drotfy  fparks; 
aid  befides,  the  charge  will  be  fo  much  weakened,  that  if  this 
were  to  happen  to  wheels,  the  fire  will  hardly  be  lfrong  enough 
to  force  them  round.  But  to  prevent  i’uch  accidents,  prepare 
your  filings  thus  : Melt  in  a glazed  earthen  pan  fome  brimllone 
over  a ilow  fire,  and  when  melted  throw  in  fome  filings,  which 
keep  ftirring  about  till  they  are  covered  with  brimllone  : this 
you  mud  do  while  it  is  on  the  fire ; then  take  it  off,  and  dir  it 
very  quick  till  cold,  when  you  mud  roll  it  on  a board  with  a 
wooden  roller,  till  you  have  'broken  it  as  fine  as  corn  powder; 
after  which  fift  from  it  as  much  of  the  brimdone  as  you  can. 
There  is  another  method  of  preparing  filings,  fo  as  to  keep  two 
or  three  months  in  winter;  this  may  be  done  by  rubbing  them 
between  the  dronged  fort  of  brown-paper,  which  before  has 
been  moiftened  with  linfeed  oil. 

■ N.  B.  If  the  brimdone  fhould  take  fire,  you  may  put  it  out, 
by  covering  the  pan  clofe  at  top  : it  is  not  of  much  fignification 
what  quantity  of  brimdone  you  ufe,  fo  that  there  is  enough  to 
give  each  grain  of  iron  a coat;  but  as  much  as  will  cover  the 
bottom  of  a pan  of  about  one  foot  diameter,  will  do  for  five  or 
fix  pound  of  filings,  or  cad-iron  for  gerbes. 

47  .To  drive  or  ram  Sky-rockets , See. 

Rockets  drove  over  a piercer  mud  not  have  fo  much  compo- 
fition  put  in  them  at  a time  as  when  drove  folid ; for  the 
piercer,  taking  up  great  part  of  the  bore  of  the  cafe,  would 
caufe  the  rammer  to  rife  too  high  ; fo  that  the  preflure  of  it 
would  not  be  fo  great  on  the  compofition,  nor  would  it  be  drove 
everywhere  equal.  To  prevent  this,  obferve  the  following 
rule  : That  for  thofe  rockets  which  are  rammed  over  a piercer, 
let  the  ladle  hold  as  much  compofition  as,  when  drove,  will 
raife  the  drift  £ the  interior  diameter  of  the  cafe,  and  for  thofe 
drove  folid  to  contain  as  much  as  will  raife  it  f the  exterior  di- 
ameter of  the  caff  : ladles  are  generally  made  to  go  eafy  in 
the  cafe,  and  the  length  of  the  fcoop  about  of  its  own  di- 
ameter. 

The  chafer  of  rockets  mud  always  be  drove  1 diameter 
above  the  piercer,  and  on  it  mud  be  rammed  i-3d  of  a dia- 
meter of  clay  ; through  the  middle  of  which  bore  a fmall  hole 
to  the  compofition,  that,  when  the  charge  is  burnt  to  the  top,  it 
may  communicate  its  fire,  through  the  hole,  to  the  dars  in  the 
head.  Great  care  mud  be  taken  to  drike  with  the  mallet,  and 
with  an  equal  force,  the  fame  number  of  drokes  to  each  ladle- 
full  of  charge  ; otherwife  the  rockets  will  not  rife  with  an  uni- 
form motion,  nor  will  the  compofition  burn  equal  and  regular: 
for  which  reafon  they  cannot  carry  a proper  tail ; for  it  will 
break  before  the  rocket  has  got  half  way  up,  indcad  of  reach- 
ing from  the  ground  to  the  top,  where  the  rocket  breaks  and 
difperfes  the  liars,  rains,  or  whatever  is  contained  in  the  head. 
When  you  are  ramming,  keep  the  drift  condantly  turning  or 
moving ; and  when  you  ufe  the  hollow  rammers,  knock  out  of 
them  the  compofition  now  and  then,  or  the  piercer  will  fplit 
them.  To  a rocket  of  40Z.  give  to  each  ladle-full  of  charge  16 
drokes;  to  a rocket  of  1 lb.  28  ; to  a 2-pounder,  ,36;  to  a 
4'pdlinder,  42  ; and  to  a 6-pounder,  56  : but  rockets  of  a larger 
fort  cannot  be  drove  well  by  hand,  but  mud  be  rammed  with 
a machine  made  in  the  fame  manner  as  thofe  for  driving  piles. 
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The  method  of  ramming  of  wheel-cafes,  or  any  other  fort 
in  which  the  charge  is  drove  folid,  is  much  the  fame  as  fky- 
rockets  ; for  the  fame  proportion  may  be  obftrved  in  the  ladle, 
and  the  fame  number  of  drokes  given,  according  to  their  dia- 
meters, all  cafes  being  diftinguilhed  by  their  diameters.  In 
this  manner,  a cafe,  whofe  bore  is  equal  to  a rocket  of  4 oz. 
is  called  a 4-oz.  cafe,  and  that  which  is  equal  to  an  8-oz. 
rocket  an  8-oz,  cafe,  and  fo  on,  according  to  the  different 
rockets. 

Having  taught  the  method  of  ramming  cafes  in  moulds,  we 
drall  here  fay  fomething  concerning  thofe  filled  without  moulds,; 
which  method,  for  (b  ong  paded  cafes,  will  do  extremely  well, 
and  fave  the  expenfe  of  making  fo  many  moulds.  The  reader 
mud  here  obferve,  when  he  fills  any  fort  of  cafes,  to  place  the 
mould  on  a perpendicular  block  of  wood,  and  not  on  any  place 
that  is  hollow  j for  we  have  found  by  experience,  that  when 
cafes  were  rammed  on  driving  benches,  which  were  formerly 
ufed,  the  works  frequently  mifearried,  on  account  of  the 
hollow  rcfidance  of  the  benches,  which  oft  jarred  and  loofened 
tire  charge  in  the  cafes;  but  this  accident  never  happens  when 
the  driving  blocks  are  ufed. 

When  cafes  are  to  be  filled  without  moulds,'  proceed  thus. 
Have  fome  nipples  made  of  brafs  or  iron,  of  feveral  forts  and 
lizes,  in  proportion  to  the  cafes,  and  to  ferew  or  fix  in  the  top 
of  the  driving  block  ; when  you  have  fixed  in  a nipple,  make, 
at  about  inch  from  it,  a fquare  hole  in  the  block,  6 inches 
deep  and  1 inch  diameter  ; then  have  a piece  of  wood,  6 inches 
longer  than  the  cafe  intended  to  be  filled,  and  2 inches  fquare  ; 
on  one  fide  of  it  cut  a groove  almoft  the  length  of  the  cafe, 
whofe  breadth  and  depth  mull  be  fufficient  to  cover  near  y the 
cafe;  then  cut  the  other  end  to  fit  the  hole  in  the  block,  but 
take  care  to  cut  it  fo  that  tire  groove  may  be  of  a proper  di- 
ftance  from  the  nipple;  this  half  mould  being  made  and  fixed 
tight  in  the  block,  cut,  in  another  piece  of  wood  nearly  of  the 
fame  length  as  the  cafe,  a groove  of  the  fame  dimenfions  as 
as  that  in  the  fixed  piece;  then  put  the  cafe  on  the  nipple,  and 
with  a cord  tie  it  and  the  2 half-moulds  together,  and  your  cafe 
will  be  ready  for  filling. 

The  dimenfions  of  the  above-deferibed  half-moulds  are  pro- 
portionable for  cafes  of  8 ounces ; but  notice  mud  be  taken, 
that  they  differ  in  fize  in  proportion  to  the  cafes. 

Note,  The  clay,  mentioned  in  this  article,  muff  be  prepared 
after  this  manner:  Get  fome  clay,  in  which  there  are  no  flouts, 
nor  fand,  and  bake  it  in  an  oven  till  quite  dry  ; then  take  it 
out  and  beat  it  to  a powder,  and  afterwards  fift  it  through  a 
common  hair-fieve,  and  it  will  be  fit  for  ufe. 

48.  Proportion  of  Mallets. 

The  bell  wood  for  mallets  is  dry  beech.  If  a pet  fon  ufes  a 
mallet  of  a moderate  fize,  in  proportion  to  the  rocket,  accord- 
ing to  his  judgment,  and  if  the  rocket  fucceeds,  he  may  de- 
pend on  the  rell,  by  ufing  the  fame  mallet  ; yet  it  will  be  ne- 
ceffary  that  cafes  of  different  forts  be  drove  with  mallets  of  dif- 
ferent fizes. 

The  following  proportion  of  the  mallets  for  rockets  of  any 
fize,  from  1 oz.  to  6 lb.  may  be  obferved ; but  as  rockets  are 
feldom  made  lefs  than  1 oz.  or  larger  than  61b.  wc  (hall  leave 
the  management  of  them  to  the  curious;  but  all  cafes  under 
1 oz.  may  be  rammed  with  an  oz.  rocket  mallet.  Your  mallets 
will  firike  more  folid,  by  having  their  handles  turned  out  of  the 
fame  piece  as  the  head,  and  made  in  a cylindrical  form.  I.et 
their  dimenfions  be  worked  by  the  diameters  of  the  rockets  : 
for  example;  let  the  thicknefs  of  the  head  be  3 diameters,  and 
its  length  4,  and  the  length  of  the  handle  5 diameters,  whofe 
thicknefs  mud  be  in  proportion  to  the  hand. 

4y.  Proportion  of  Sky-rockets,  and  manner  of  leading  them. 

Fig.  13.  rcprelents  a rocket  complete  without  its  flick,  whole 
length  front  the  neck  is  5 diameters  1 -6th  : the  calcs  Ihould 
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always  be  cut  to  this  length  after  they  are  filled.  M is  the 
head,  which  is  two  diameters  high,  and  r diameter  i-6th  ^ in 
breadth  ; N the  cone  or  cap,  whole  perpendicular  height  mull 
be  i diameter  I - 3d.  Fig.  14.  the  collar  to  which  the  head  is 
fixed  : this  is  turned  out  of  deal  or  any  light  wood,  and  its  ex- 
terior diameter  mult  be  equal  to  the  interior  diameter  of  the  head  ; 
l-6th  will  be  fuillcient  for  its  thicknefs,  and  round  the  outfide 
edge  mull  be  a groove  ; the  interior  diameter  of  the  collar  muft 
not  be  quite  fo  wide  as  the  exterior  diameter  of  the  rocket  : 
when  this  is  to  be  glued  on  the  rocket,  you  muft  cut  two  or 
three  rounds  of  paper  off  the  cafe,  which  will  make  a (houlder 
for  it  to  reft  upon.  Fig.  15.  a former  for  the  head : two  or 
three  rounds  of  paper  well  parted  will  be  enough  for  the  head, 
which,  when  rolled,  put  the  collar  on  that  part  of  the  former 
marked  O,  which  muft  fit  the  infide  of  it ; then,  with  the 
pinching-cord  pinch  the  bottom  of  the  head  into  the  groove,  and 
tie  it  with  fmall  twine.  Fig.  16.  a former  for  the  cone.  To 
make  the  caps,  cut  your  paper  in  round  pieces,  equal  in  di- 
ameter to  twice  the  length  of  the  cone  you  intend  to  make  ; 
which  pieces  being  cut  into  halves,  will  make  two  caps  each, 
without  wafting  any  paper  ; having  formed  the  caps,  parte  over 
each  of  them  a thin  white  paper,  which  muft  be  a little  longer 
than  the  cone,  fo  as  to  projeft  about  half  an  inch  below  the 
bottom  : this  proje£tion  of  paper,  being  notched  and  parted, 
ferves  to  faften  the  cap  to  the  head. 

When  you  load  the  heads  of  your  rockets  with  ftars,  rains, 
ferpents,  crackers,  fcrolls,  or  any  thing  elfe,  according  to  your 
fancy,  remember  always  to  put  one  ladlefull  of  meal-powder 
into  each  head,  which  will  be  enough  to  burft  the  head,  and 
difperfe  the  ftars,  of  whatever  it  contains  : when  the  heads  are 
loaded  with  any  fort  of  cafes,  let  their  mouths  be  placed  down- 
wards; and  after  the  heads  are  filled,  pafte  on  the  top  ot  them 
a piece  of  paper,  before  you  put  on  the  caps.  As  the  fize 
of  the  ftars  often  differ,  it  would  be  needlefs  to  give  an  axadt 
number  for  each  rocket ; but  this  rule  may  be  obferved,  that  the 
heads  may  be  nearly  filled  with  whatever  they  are  loaded  with. 

50.  Decorations  for  Sky-rockets. 

Sky-rockets  bearing  the  pre-eminence  of  all  fire-works,  it 
•will  not  be  improper  to  treat  of  their  various  kinds  of  deco- 
rations, which  are  diredted  according  to  fancy.  Some  are 
headed  with  ftars  of  different  forts,  fuch  as  tailed,  brilliant, 
white,  blue,  and  yellow  ftars,  See. ; l'ome  with  gold  and  filver 
rain  ; others  with  ferpents,  crackers,  firelcrolls,  marrons  ; and 
fome  with  fmall  rockets,  and  many  other  devices,  as  the  maker 
pleafes. 

Dimenfions  and  poife  of  Rockct-ficks. 


Weight 
of  the 
rocket. 

1 Length  of 
j the  ftick. 

1 

Thicknefs 
at  top. 

breadth 
at  top. 

Square  at 
bottom. 

I Poife  from 
the  point  of 
1 the  cone. 

L.  oz. 

1 F. 

1 

in. 

Inches. 

Inches. 

Inches. 

F. 

in. 

6 0 

! H 

0 

L8S 

0,77 

4 

L5 

4 0 

1 2 

10 

L25 

1,40 

0,62  5 

3 

9* 

2 0 

9 

4 

1,125 

t. 

°>525 

2 

9. 

1 0 

8 

2 

0,725 

0,80 

°>375 

2 

I, 

8 

6 

6 

°.5 

0,70 

0,25 

1 

10,5 

4 

5 

3 

O 

Co 

0 

°»S5 

°>3S 

1 

8,5 

2 

4 

1 

°»3 

o.45 

0,15 

1 

3> 

1 

3 

6 

°»35 

0 >35 

0,10 

x t 

0, 

J 

2 

2 

4 

°»I35 

0,20 

0,16 

8 

0, 

i 

1 

toj 

0,1 

0,15 

0, 

5 

°»5 

% 

The  laft  column  on  the  right,  in  the  above  table,  expreffes 
the  diftance  from  the  top  of  the  cone,  where  the  ftick,  when 
tied  on,  fhould  balance  the  rocket,  fo  as  to  ftand  in  an  equili- 
brium on  one’s  finger  or  the  edge  of  a knife.  'I  he  heft  wood 
for  the  ftick  is  dry  deal,  made  thus  : When  you  have  cut  and 
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planed  the  flicks  according  to  the  dimenfions  given  in  the  table, 
cut,  on  one  of  the  flat  fides  at  the  top,  a groove  the  length  of 
the  rocket,  and  as  broad  as  the  ftick  will  allow  ; then  on  the 
oppofite  flat  tide,  cut  two  notches  for  the  cord,  which  ties  on 
the  rocket,  to  lie  in  : one  of  thefe  notches  muft  be  near  the  top 
of  the  ftick,  and  the  other  facing  the  neck  of  the  rockets;  the 
diftance  between  thefe  notches  may  eafily  be  known,  for  the  top 
of  the  ftick  fhould  always  touch  the  head  of  the  rocket.  When 
your  rockets  and  flicks  are  ready,  lay  the  rockets  in  the  grooves 
in  the  flicks,  and  tie  them  on.  Thofe  who,  merely  for  curi- 
ofity,  may  choofe  to  make  rockets  of  different  fizes  fromthofe 
exprefied  in  the  table  of  dimenfions,  may  find  the  length  of 
their  flicks,  by  making  them  for  rockets,  from  foz.  to  ilb.  6a 
diameters  of  the  rocket  long  ; and  for  rockets  above  1 lb.  50  or 
52  diameters  will  be  a good  length  ; their  thicknefs  at  lop  may 
be  about  half  a diameter,  and  their  breadth  a very  little  more  ; 
their  fquare  at  bottom  is  generally  equal  to  half  the  thicknefs 
at  top.  But  although  the  dimenfions  of  the  flicks  be  very 
nicely  obferved,  you  muft  depend  only  on  their  balance  ; for, 
without  a proper  counterpoile,  your  rockets,  inftead  of  mount- 
ing perpendicularly,  will  take  an  oblique  direction,  and  fall 
to  the  ground  before  they  are  burnt  out. 

5 1.  Boring  Rockets  which  have  been  driven  folid. 

Fig.  18.  reprefents  the  plan  of  an  apparatus,  or  lathe,  for 
boring  of  rockets.  'A  the  large  wheel,  which  turns  the  fmall 
one  B,  that  works  the  rammer  C : thefe  rammers  are  of  dif- 
ferent fizes  according  to  the  rockets  ; they  muft  be  of  the  fame 
diameter  as  the  top  of  the  bore  intended,  and  continue  that 
thicknefs  a little  longer  than  the  depth  of  the  bore  required, 
and  their  points  muft  be  like  that  of  an  augre  : the  thick  end 
of  each  rammer  muft  be  made  fquare,  and  all  of  the  fame  fize, 
fo  as  to  fit  into  one  foclcet,  wherein  they  are  fattened  by  a ferew 
D.  E the  guide  for  the  rammer,  which  is  made  to  move 
backwards  and  forwards  : fo  that,  after  you  have  marked  the 
rammer  3 f-  diameters  of  the  rocket  from  the  point,  fet  the 
guide,  allowing  for  the  thicknefs  of  the  fronts  of  the  rocket 
boxes,  and  the  neck  and  mouth  of  the  rocket ; fo  that  when 
the  front  of  the  large  box  is  clofe  to  the  guide,  the  rammer 
may  not  go  too  far  up  the  charge.  F,  boxes  for  holding  the 
rockets,  which  are  made  fo  as  to  fit  one  in  another;  their  fides 
muft  be  equal  in  thicknefs  to  the  difference  of  the  diameters  of 
the  rockets,  and  their  interior  diameters  equal  to  the  exterior 
diameters  of  the  rockets.  To  prevent  the  rocket’s  turning 
round  while  boring,  a piece  of  wood  muft  be  placed  againft  the 
end  of  the  box  in  the  infide,  and  prefl'ed  againft  the  tail  of  the 
rocket ; this  will  alfo  hinder  the  rammer  from  forcing  the  rocket 
backwards.  G,  a rocket  in  the  box.  H,  a box  that  Aides 
under  the  rocket-boxes  to  receive  the  borings  for  the  rockets, 
which  fall  through  holes  made  on  purpofe  in  the  boxes  ; thefe 
holes  muft  be  juft  under  the  mouth  of  the  rocket,  one  in  each 
box,  and  all  to  correfpond  with  each  other. 

Fig.  19.  is  a front  view  of  the  large  rocket-box.  I,  an  iron 
plate,  in  which  are  holes  of  different  fizes,  through  which  the 
rammer  pafles  : this  plate  is  fattened  with  a ferew  in  the  centre, 
fo  that  when  you  change  the  rammer,  you  turn  the  plate  round, 
but  always  let  the  hole  you  are  going  to  ufe  be  at  the  bottom  ; 
the  fronts  of  the  other  boxes  muft  have  holes  in  them  Jo  cor- 
refpond with  thofe  in  the  plate.  Iv,  the  lower  part  of  the  large 
box  ; which  is  made  to  fit  the  infide  of  the  lathe,  that  all  the 
boxes  may  move  quite  rteadily. 

Fig.  20.  is  a perfpedlivc  view  of  the  leathe.  L,  the  guide 
for  the  rammer,  which  is  let  by  the  ferew  at  bottom. 

Fig.  21.  A view  of  the  front  of  the  guide  facing  the  rammer. 
M,  an  iron  plate,  of  the  fame  dimentions  as  that  on  the  front 
of  the  box,  and  placed  in  the  fame  direction,  and  alfo  to  turn 
on  a ferew  in  the  centre.  N,  the  rocket-box  which  Aides  back- 
wards and  forwards  : when  you  have  fixed  a rocket  in  the -box, 
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pufn  it  forwards  agaitift  the  rammer ; and  when  you  think  the 
(coop  of  the  rammer  is  full,  draw  the  box  back,  and  knock  out 
the  compofition  : this  you  mutt  do  till  the  rocket  is  bored,  or  it 
will  be  in  danger  of  taking  fire ; and  if  you  bore  in  a hurry,  wet 
the  end  of  the  rammer  now  and  then  with  oil  to  keep  it  cool. 

Having  bored  a number  of  rockets,  you  mult  have  taps  of 
different  forts  according  to  the  rockets.  Thefe  taps  are  a little 
longer  than  the  bore  : but  when  you  ufe  them,  mark  them  3^ 
diameters  from  the  point,  allowing  for  the  thicknefs  of  the 
rocket’s  neck  ; then,  holding  the  rocket  in  one  hand,  you  tap 
it  with  the  other.  One  of  thefe  taps  is  reprefented  by  fig.  22. 
They  are  made  in  the  fame  proportion  as  the  fixed  piercers,  and 
are  hollowed  their  whole  length. 

3 2 . h'aml  Machine  nfed  fo(  boring  of  Rockets  in/lead  of  a La/hc. 

Thefe  fort  of  machines  antwer  very  well,  though  not  to  ex- 
peditious as  the  lathes.  But  they  are  not  fo  expentive  to  make, 
and  they  may  be  worked  by  one  man ; whereas  the  lathe  will 
require  three.  Fig.  23.  reprefents  the  machine.  O,  the  rocket, 
boxes,  which  are  to  be  fixed,  and  not  to  Hide  as  thote  in  the 
lathe.  PQ  are  guides  for  the  rammers  that  are  made  to  Hide 
together,  as  the  rammer  moves  forward  : the  rammers  for  thefe 
forts  of  machines  mud  be  made  of  a proper  length,  allowing 
for  the  thicknefs  of  the  fiont  of  the  boxes,  and  the  length  of  the 
mouth  and  neck  of  the  cafe  ; on  the  fquare  end  of  thefe  ram- 
mers mutt  be  a round  fhoulder  of  iron,  to  turn  againft  the  out- 
fide  of  the  guide  Q,  by  which  means  the  guides  are  forced  for- 
wards. R,  the  ftock  which  turns  the  rammer,  and  while 
turning  mull  be  pretled  towards  the  rocket  by  the  body  of  the 
man  who  works  it  ; all  the  rammers  are  to  be  made  to  fit 
one  flock . 

To  wake  large  Gerbes. 

Fig.  1 . in  plate  34.  reprefents  a wooden  former ; fig.  2.  a gerbe 
complete,  with  its  foot  or  Hand.  The  cafes  for  gerbes  are  made 
very  ftrong,  on  account  of  the  ftrength  of  the  coropofitiori  ; 
which,  when  fired,  comes  out  with  great  velocity  : therefore, 
to  prevent  their  burfting,  the  paper  fhould  be  parted,  and  the 
cafes  made  as  thick  at  the  top  as  at  the  bottom.  They  fhould 
alfo  have  very  long  necks,  for  this  reafon  ; firft,  that  the  par- 
ticles of  iron  will  have  more  time  to  be  heated,  by  meeting 
with  greater  refirtar.ee  in  getting  out,  than  with  a lhort  neck, 
which  would  be  burnt  too  wide  before  the  charge  be  confirmed, 
and  fpoil  the  effeeft:  fecondly,  that  with  long  necks  the  ftars  will 
be  thrown  to  a great  height,  and  will  not  fall  before  they  are 
Rent,  or  fpread  too  much  ; but,  when  made  to  perfection, 
will  rife  and  fpread  in  fuch  a manner  as  to  form  exaCfly  a wheat 
Iheaf. 

In  the  ramming  of  gerbes,  there  will  be  no  need  of  a mould, 
the  cafes  being  furticiently  ftrong  to  fupport  themfelves.  But 
you  are  to  be  careful,  before  you  begin  to  ram,  to  have  a piece 
of  wood  made  to  fit  in  ihe  neck  ; for  if  this  he  not  done,  the 
compofition  will  fall  into  the  neck,  and  leave  a vacancy  in  the 
cafe,  which  will  caufe  the  cafe  to  burft  fo  foon  as  the  fire  arrives 
at  the  vacancy.  You  muft  likewife  obferve,  that  the  firft  ladle 
of  charge,  or  fecond,  if  you  think  proper,  be  of  fome  weak 
compofition.;  When  the  cafe  is  filled,  take  out  the  piece  of 
wood,  and  fill  the  neck  with  fome  flow  charge.  Gerbes  are 
generally  made  about  6 diameters  long,  from  the  bottom  to 
the  top  of  the  neck  ; their  bore  muft  he  1 -5th  narrower  at  top 
than  at  bottom.  The  neck  S is  1 - 6th  diameter  and  long.  T,  a 
wooden  foot  or  ftand,  on  which  the  gerbe  is  fixed.  This  may 
be  made  with  a choak  or  cylinder  four  or  five  inches  long  to  fit 
the  infide  of  the  cafe,  or  with  a hole  in  it  to  put  in  the  gerbe; 
both  thele  methods  will  anfwer  the  fame.  Gerbes  produce  a 
molt  brilliant  fire,  and  are  very  beautiful  when  a number  of 
them  are  fixed  in  the  front  of  a building  or  a collection  of  fire- 
works. 

JV.  B.  Gerbes  are  made  by  their  diameters,  and  their  cafe3 


at  bottom  4 thick.  1 he  method  of  finding  the  interior  diameter 
of  a gerbe  is  thus  : Suppofing  you  would  have  the  exterior  di- 
ameter of  the  cafe,  when  made,  to  be  5 inches,  then,  by  taking 
2-qths  for  the  tides  of  the  cale,  there  will  remain  2',  inches  for 
the  bore,  which  will  be  a very  good  fize.  This  fort  of  gerbes 
fhould  be  rammed  very  hard. 

54-  Small  Gerbes,  or  ‘white  Fountains. 

May  be  made  of  4 oz.  8 oz.  or  » lb.  cafes,  pafied  and  made 
very  ftrong,  of  what  length  you  pleafe  : but,  before  you  fill 
them,  drive  in  clay  one  diameter  of  their  ^ritioe  high  ; and 
when  you  have  filled  a cafe,  bore  a vent  through  the  centre  of 
the  day  to  the  compofition  : the  common  proportion  will  do 
for  the  vent,  which  muft  be  primed  with  a How  charge.  Thefe 
fort  of  cafes,  without  the  clay,  may  be  filled  with  Chinefe  fire. 

To  male  Pafcboard  and  Paper  Mortars. 

In  plate  34.  fig.  3.  reprefents  a former,  and  fig.  4.  an  elm 
foot,  for  the  mortar.  Fig.  5.  reprefents  a mortar  complete  : 
thefe  mortars  are  heft  when  made  with  pafteboard,  well  pafied 
before  you  begin  ; or,  infiead  of  parte,  you  may  ufe  glue.  For 
a coehorn  mortar,  which  is  4 inches  2 ^ tYas  diameter,  roll  the 
pafteboard  on  the  former  i-6th  of  its  diameter  thick  ; and, 
when  dry,  cut  one  end  fmooth  and  even;  then  nail  and  glue  it 
on  the  upper  part  of  the  foot  : when  done,  cut  eft’  the  • pafie- 
board  at  top,  allowing  for  the  length  of  the  mortar  diame- 
ters from  the  mouth  of  the  powder-chamber ; then  bind  the 
mortar  round  with  a ftrong  cord  wetted  with  glue.  U,  the 
bottom  part  of  the  foot  1 diameter  2-385  broad,  and  1 diameter 
high  ; and  that  part  which  goes  into  the  mortar  is  2-3ds  of  its 
diameter  high.  W,  is  a copper  chamber  for  powder,  made  in 
a conical  form  ; and  is  t-,d  of  the  diameter  wide,  of  its 
own  diameter  long.  In  the  centre  of  the  bottom  of  this 
chamber,  make  a 1 in  all  hole  a little  way  down  the  foot  ; this 
hole  muft  be  met  by  another  of  the  fame  fize,  made  in  the  fide 
of  the  foot,  as  is  fhown  in  the  figure.  If  thefe  holes  are  made 
true,  and  a copper  pipe  fitted  into  both,  the  mortar  when  loaded 
will  prime  itfelf ; for  the  powder  will  naturally  fall  to  the  bot- 
tom of  the  firft  hole;  then  by  putting  a bit  of  quick-match  in 
the  fide  hole,  your  mortar  will  be  ready  to  be  fired. 

Mortars  of  5^-,  eight  and  ten  inches  diameter,  may  be  made 
of  paper  or  pafteboard,  by  the  above  method,  and  in  the  fame 
proportion  ; but  if  larger,  it  will  be  belt  to  have  them  made  of 
brafs.  N.  B.  The  copper  chamber  muft  have  a fmall  rim 
round  its  edge  with  holes  in  it,  for  ferews  to  make  it  fall  in  the 
foot. 

Sect.  III.  To  load  Air-balloons , with  the  number  of  Stars, 
Serpents , Snakes,  Rain-falls,  Ac.  in  Shells  of  each  nature. 

36.  Mortars  to  throw  Aigrettes , Ac. 

When  you  fill  your  (hells,  you  muft  firft  put  in  the  ferpents, 
rains,  ltars,  &c.  or  whatever  they  are  compofed  of;  then  the 
blowing  powder;  but  the  (hells  muft  not  be  quite  filled.  All 
thofe  things  muft  be  put  in  at  the  fuze  hole;  but  marrons  be- 
ing too  large  to  go  in  at  the  fuze  hole,  muft  be  put  in  before 
the  infide  (hail  be  joined.  When  the  (hells  are  loaded,  gibe  and 
drive  in  the  fuzes  very  light.  For  a coehorn  balloon,  let  the 
diameter  of  the  fuze-hole  be  -^ths  of  an  inch  ; for  a royal  bal- 
loon, which  is  near  5^-  inches  diameter,  make  the  fuze-hole 
1 inch  £ diameter ; for  an  8-inch  balloon,  1 inch  |ths;  and  for 
a 10  inch  balloon,  1 inch  |ths. 

Air-balloons  are  divided  into  four  forts,  viz.  firft,  illuminated 
balloons ; fecond,  balloons  of  ferpents  ; third,  balloons  of  re- 
ports, marrons,  and  crackers;  and  fourth,  compound  balloons. 
The  number  and  quantities  of  each  article  for  the  different  (hells 
are  as  follow  : 

Coehorn  balhon  illuminated.  oz. 

Com  } P°wd"  { i 

Powder  for  the  mortar  - - ~ - a 
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Length  of  the  fuze  compofition,  |ths  of  an  inch  ; i oz.  drove 
or  rolled  liars,  as  many  as  will  nearly  fill  the  (hell. 

Coeborn  balloon  of  ferpents.  oz. 

S}p°»d«{  : 

Powder  for  the  mortar  ... 

Length  of  the  fuze  compofition  ^3ths  of  an  inch:  ha  f- 
ounce  cafes  drove  3 diameters,  and  bounced  3 diameters,  and 
hall-ounce  cafes  drove  2 diameters  and  bounced  4,  of  each  an 
equal  quantity,  and  as  many  of  them  as  will  fit  in  eafily  placed 
head  to  tail. 

Coeborn  balloons  of  crackers  and  reports.  oz. 

Meal  , f - - - * 

CornjP°wderl  - - o| 

Powder  for  the  mortar  - - - - 2 

Length  of  the  fuze  compofition  |ths  of  an  inch.  Reports  4, 
and  crackers  of  6 bounces  as  many  as  will  fill  the  Ihell. 

Compound  coeborn  balloons.  oz.  dr. 

Com  } r°wdtr  { - ' - ’ - ’ - oil 

Powder  for  the  mortar  - - - - 2 4 

Length  of  the  fuze  compofition  { | ths  of  an  inch  : half-ounce 
cafes  drove  3^  diameters  and  bounced  2,  iO  ; half-ounce  cales 
drove  4 diameters  and  not  bounced,  10  5 blue  ltrung  liars,  10 ; 
rolled  liars,  as  many  as  will  complete  the  balloon. 

Royal  balloons  'illuminated.  oz.  dr. 

Meal  Ijf  - - - -18 

Comj-P°w,J“{  - - - o 12 

Powder  for  the  mortar  - - - - 3 o 

Length  of  the  fuze  compofition  i^ths  of  an  inch;  2-ounce 
fining  liars,  34  ; rolled  liars,  as  many  as  the  Ihell  will  contain, 
allowing  room  for  the  fuze. 

Royal  balloons  of  ferpents.  oz.  dr. 

Meal  I , ( - - - -10 

Corn  J P°wder  J - - - .-18 

Powder  for  the  mortar  - - .--38 

Length  of  the  fuze  compofition  i-inch  : 1 -ounce  cafes  drove 
and  4 diameters,  and  bounced  of  each  an  equal  quantity, 
lufficient  to  load  the  fhell. 

Royal  balloons  with  crackers  and  marrons.  oz.  dr. 

Meal  l.C  - - - .18 

Corn|Powder{  - - - - 1 4 

Powder  for  firing  the1  mortar  - - 3 0 

Length  of  the  fuze  compofition  i fths  of  an  inch  ; reports 
12,  and  completed  with  crackers  of  8 bounces.- 

Compound  royal  balloons.  oz.  dr. 

Meal  l.f  - - - -15 

Corn  fP°wderj 16 

Powder  for  the  mortar  - - 3 12 

Length  of  the  fuze  compofition  1 inch  : half-ounce  cafes 
drove  and  bounced  2 diameters,  8 ; 2-ounce  cafes  filled  |ths  of  an 
inch  with  liar  compofition,  and  bounced  2 diameters,  8;  lilver 
rain-falls,  10 ; 2 ounce  tailed  liars,  16;  rolled  brilliant  liars, 
30.  If  this  Ihould  not  be  fulficient  to  load  the  Ihell,  you  may 
complete  it  with  gold  rain-falls. 

Eight-inch  balloons  illuminated.  oz.  dr. 

Meal  1,5  - - - -28 

Corn  jP 0wdert  - - - -x4 

Powder  for  the  mortar  - - 9 o 

Length  of  the  fuze  compofition  1 inch  Jth  : 2-ounce  drove 
liars,  48  ; 2-ounce  cafes  drove  with  liar  compofition  |ths  of  an 
inch,  and  bounced  3 diameters,  12  y and  the  balloon  completed 
with  2 ounce  drove  brilliant  Hare. 

Eight-inch  balloons  of  ferpents.  oz.  dr. 

Meal  - * - - 20 

Corn  J’  PowJer  { . - - - 1 o 

Powder  for  the  mortar  - - -.-98 
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Length  of  the  fuze  compofition  1 inch  ,J5ths  : 2-ounce  cafes 
drove  1 -z  diameter  and  bounced  2,  and  1 ounce  cafes  drove  2 di- 
ameters and  bounced  of  each  an  equal  quantity  fufficient 
for  the  Ihell. 

AT.  R.  The  liar  compofition  drove  in  bounced  cafes  mull  be 
managed  thus  : Firlt,  the  cale6  mult  be  pinched  clofe  at  one  end, 
then  the  corn-powder  put  iri  for  a report,  and  the  cafe  pinched 
again  clofe  to  the  powder,  only  leaving  a I’mall  vent  for  the  (tar 
compofition,  which  is  drove  at  top,  to  communicate  to  the: 
powder  at  the  bounce  end. 

Compound  eight-inch  balloons.  oz.  dr.. 

Meal  ? , 1 - - - - 28- 

Com{P°wderl 

Powder  for  the  mortar  - - - 9 4 

Length  of  the  fuze  compofition  J-th  : 4 ounce  cafes  drove  with 
liar  compofition  |ths  of  an  inch,  and  bounced  3 diameters^ 
16  ; 2-ounce  tailed  liars,  16  ; 2-ounce  drove  briliant  liars,  12  j. 
filver  rain-falls,  20  ; i-ounce  drove  blue  liars,  20  ; and  1 -ounce 
cafes  drove  and  bounced  2 diameters,  as  many  as  will  fill  the 
fhell. 

Another  of  eight  inches.  oz.  dr.  < 

Meal  lif  - - - *28 

Corn  J Powder  f 

Powder  for  the  mortar  ••  - - 9 4' 

Length  of  the  fuze  compofition  1 inch  £th  : crackers  of  6 
reports,  10;  gold  rains,  14;  2-ounce  cafes  drove  with  (tar 
compofition  | ths  of  an  inch,  and  bounced  2 diameters,  16  ; 2- 
ounce  tailed  liars,  \6  ; 2-ounce  drove  brilliant  liars,  J2  ; filver 
rains,  10  ; 1 -ounce  drove  bluellar,  20  ; and  1 -ounce  cafes  drove 
with  a brilliant  charge  2 diameters  and  bounced  3,  as  many  as 
the  Ihell  will  hold. 

A compound  ten-inch  balloon.  oz.  dr. 

Meal  - - - - 24. 

C„rn/P°wderi  - - . . i » 

Powder  for  the  mortar  - - - J2 

Length  of  the  fuze  compofition  of  an  inch  : r-ounce 

cafes  drove  and  bounced  3 diameters  16.  Crackers  of  8 reports, 

1 2 ; 4-ounce  cafes  drove  k inch  with  lthr  compofition,  and; 
bounced  2 diameters,  14  2-ounce  cafes  drove  with  brilliant  fire 
i\  diameter,  and  bounced  2.  diameters,  1 6:  2-ounce  drove  bri l - 
liars,  30  : 2-ounce  drove  blue  ffcars,  3 ; gold  rains,  20 ; filver 
rains,  20.  After  all  thefe  aie  put  in,  fill  the  remainder  of  the 
cafe  with  tailed  and  rolled  liars. 

Ten-inch  balloons  of  three  charges.  oz.  dr. 

Corn  }p°wder{  - . .'  I 3 ft 

Powder  fur  the  mortar  - - - 13  o; 

Length  of  the  fuze  compofition  1 inch..  The  (hell  mull  be 
loaded  with  2-ounce  cafes,  drove  with  tlar  compofition  ;Hh  of 
an  inch,  and  on  that  1 diameter  of  gold  firef'then  bounced  3 
diameters  ; or  with  2-ounce  cafes  firft  filled  1 diameter  with 
gold  fire,  then  ph  of  an  inch  with  ’ftaf'  compofition,  and  on 
that  iRh  diameter  of  brilliant  fire.  Thefe  cafes  mull  be  well 
fecured  at  top  of  the  charge,  letl  they  fhoukl  take  fire  at  both 
ends  : but  their  necks  mufti  be  larger  than  the  common  pro- 
portion. 

57.  To  make  Balloon  Fusses. 

Fuze  a for  air-balloons  are  fometimes  turned  out  of  dry  beech, 
with  a cup  at  top  to  hold  the  quick-match,  as  you  fee  in  fig.  5.. 
but  if  made  with  palled  paper,  they  will  do  as  well  : the  dia- 
meter of  the  former  for  fuzes  for  eoehorn  balloons  mull  be  I an 
inch  ; for  a royal  fuze,  ^ ths  -of'  an  inch  ; for  an  8-inch  fuze, 
|ths  of  an  inch  ; and  for  a 10-inch  fuze,  ^ths  of  an  inch. 
Having  rolled  your  cafes,  pinch  and  lie  them  alirmf!  clofe  at 
‘ one  end  ; then  drive  them  dow.n,  and  let  them  dry.  Before 
you  begin  to  till  them,  mark  on  the  out  tide  of  the  cafe  the  length; 
of  the  charge  required,  allowirtg  for  the  thicknels  of  the  bot- 
3 C 
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<o;ti  ; and  when  you  have  rammed  in  the  compofition,  take  two 
pieces,  of  quick-match  about  6 incheslong,  and  lay  one  end  of 
each  on  the  charge,  and  then  a little  meal-powder,  which  mm 
down  hard  ; the  loofe  ends  of  the  match  double  up  into  the 
top  of  the  fuze,  and  cover  it  with  a paper  cap  to  keep  it  dry. 
When  you  put  the  (hells  in  the  mortars;  uncap  the  fuzes,  and 
pull  out  the  loofe  ends  of  the  match,  and  let  them  hang  on  the 
ikies  of  the  balloons/  The  ufe  of  the  match  is,  to  receive  the 
fire  from  the  powder  in  the  chamber  of  the  mortar,  in  order 
to  light  the  fuze  : the  fhell  being  put  in  the  mortar  with  the 
fuze  uppermolt,  and  exaftly  in  the  centre,  fprinkle  over  it  a 
little  meal-powder,  and  it  will  be  ready  to  be  fired.  Fuzes 
made  of  wood  mud  be  longer  than  thofeof  paper,  and  not  bored 
quite  through,  but  left  folid  about  half  an  inch  at  bottom  ; and 
when  you  ufe  them,  law  them  off  to  a proper  length,  meafuring 
the  charge  from  the  cup  at  top. 

58.  Tourlillons. 

Having  filled  fome  cafes  within  about  ly  diameter,  drive  in  a 
ladleful  of  clay  ; then  pinch  their  ends  dole,  and  drive  them 
down  with  a mallet.  When  done,  find  the  centre  of  gravity  of 
each  cafe  ; where  you  nail  and  tie  a dick,  which  fiiould  he  half 
an  inch  broad  at  the  middle,  and  run  a little  narrower  to  the 
ends  : thefe  fticks  mull  have  their  ends  turned  upwards,  fo  that 
the  cafes  may  turn  horizontally  on  their  centres  : at  the  oppofite 
fides  of  the  cafes,  at  each  end,  bore  a hole  clofe  to  the  clay 
with  a gimlet,  the  fize  of  the  neck  of  a common  cafe  of  the 
fame  nature  ; from  thefe  holes  draw  a fine  round  the  cafe,  and 
at  the  under  part  of  the  cafe  bore  a hole  with  the  fame  gimlet, 
within  one-half  diameter  of  each  line  towards  the  centre  ; then 
from  one  hole  to  the  other  draw  a right  line.  This  fine  divide 
into  three  equal  parts ; and  at  X and  Y (fig.  6.)  bore  a hole; 
then  from  thefe  holes  to  the  other  two  lead  a quick-match,  ever 
which  pafte  a thin  paper.-  Fig.  7.  reprefents  a tourbillon  as  it 
fnould  lie  to  be  fired,  with  a leader  from  one  fide-hole  A to  the 
other  B.  When  you  fire  tourbillons,  lay  them  on  a fmooth 
table,  with  their  fticks  downwards,  and  burn  the  leader  through 
the  middle  with  a port-fire.  They  fhould  fpin  three  or  four 
feconds  on  the  table  before  they  rife,  which  is  about  the  time 
the  compofition  will  be  burning  from  the  fide-holes  to  thofe  at 
bottom. 

To  tourbillons  may  be  fixed  reports  in  this  manner:  in  the 
centre  of  the  cafe  at  top  make  a fmall  hole,  and  in  the  middle 
of  the  report  make  another;  then  place  them  together,  and  tie 
on  the  report,  and  with  a fingle  paper  fecure  it  from  fire  : this 
dope,  your  tourbillon  is  completed.  By  this  method  you  may 
fix  on  tourbillons  fmall  cones  of  ftars,  rains,  &rc.  but  be  careful 
not  to  load  them  too  much.  One  eighth  of  an  inch  will  be 
enough  for  the  thicknefs  of  the  fticks,  and  their  length  equal 
to  that  of  the  cafes. 

ncj.  To  make  Mortem  to  throw  Aigrettes,  and  to  load  and  fire 
. ot.ll!  them. 

Mortars  to  throw  aigrettes,  are  generally  made  of  pafleboard, 
of  the  fame  thicknefs  as'bajloon  mortars,  and  diameters 
long  in  the  infide  from  the  top  of  the  foot  : the  foot  muftbe 
made  of  elm  without  a chamber,  but  flat  at  top,  and  in  the 
fame  proportion  as  thofe  for  balloon  mortars  ; thefe  mortars 
muft  alfo  he  hound  round  with  a cord  as  before  mentioned  : 
fometimes  8 or  9 of  thefe  mortars,  of  about  three  or  four  inches 
diameter,  are  bound  all  together,  fo  as  to  appear  but  one  ; but 
when  they  are  made  for  this  purpole,  the  bottom  of  the  foot  muft 
be  of  the  fame  diameter  as  the.  mortars,  and  only  f diameter 
high.  Your  mortars  being  bound  well  together,  fix  them  on  a 
heavy  folid  block  of  wood.  To  load  thefe  mortars,  firft  put  on 
the  infide  bottom  of  each  a piece  of  paper,  and  on  it  fpread 
j(oz.  of  meal  and  corn-powder  mixed  ; then  tie  your  ferpents 
up  in  parcels  with  quick-match,  and  put  them  in  the  mortar 
with  their  mouths  downwards;  but  take  care  the  parcels  do 
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not  fit  too  tight  in  the  mortars,  and  that  all  the  ferpents  have  been 
well  primed  with  powder  wetted  with  fpirit  of  wine.  On  the 
tup  of  the  ferpents  in  each  mortar  lay  fome  paper  or  tow  ; then 
carry  a leader  from  one  mortar  to  the  other  all  round,  and  then 
from  all  the  outfide  mortars  into  that  in  the  middle:  thefe 
leaders  muft  be  put  between  the  cafes  and  the  fides  of  the  mor- 
tar, down  to  the  powder  at  bottom  : in  the  centre  of  the  mid- 
dle mortar  fix  a fire-pump,  or  brilliant  fountain,  which  muft  be 
open  at  bottom,  and  long  enough  to  projeft  out  of  the  mouth 
of  the  mortar  ; then  pafte  paper  on  the  tops  of  all  the 
mortars. 

Mortars  thus  prepared  are  called  a nefl  of  ferpents,  as  repre- 
fented  by  fig.  8.  When  you  would  fire  thefe  mortars,  light  the 
fire  pump  C,  which  when  confirmed  will  communicate  to  all  the 
mortars  at  once  by  means  of  the  leaders.  For  mortars  of  6,  8, 
or  10  inches  diameter,  the  ferpents  fliuuld  be  made  in  1 and 
2-ounce  cafes  6 or  7 inches  long,  and  fired  by  a leader  brought 
out  of  the  mouth  of  the  mortar,  and  turned  down  the  outfide, 
and  the  end  of  it  covered  with  paper  to  prevent  the  fparks  of 
the  other  works  from  letting  it  on  fire.  Tor  a fix  inch  mortar, 
let  the  quantity  of  powder  for  firing  be  2 oz.  for  an  8-inch  2’oz. 
and  for  a 10-inch,  3:,oz.  Care  muft  be  taken  in  thefe,  as  well 
as  fmall  mortars,  not  to  put  the  ferpents  in  too  tight,  for  fear 
of  burfiing  the  mortars.  Thefe  mortars  may  be  loaded  with 
ftars,  crackers,  &c. 

If  the  mortars,  when  loaded,  are  fent  to  any  diftance,  or  lia- 
ble to  be  much  moved,  the  firing  powder  ftioulc}  be  fecured  from 
getting  amongft  the  ferpents,  which  would  endanger  the  mor- 
tars, as  well  as  hurt  their  performance.  To  prevent  which,, 
load  your  mortars  thus  : Firft  put  in  the  firing  powder,  and 

fpread  it  equally  about  ; then  cut  a round  piece  of  blue  touch- 
paper,  equal  to  the  exterior  diameter  of  the  mortar,  and  draw 
on  it  a circle  equal  to  the  interior  diameter  of  the  mortar,  and 
notch  it  all  round  as  far  as  that  circle  ; then  pafte  that  part 
which  is  notched,  and  put  it  down  the  mortar  clofe  to  the  pow- 
der, and  ftick  the  '.palled  edge  to  the  mortar  : this  will  keep  the 
powder  always  fmooth  at  bottom,  fo  that  it  may  be  moved  or 
carried  anywhere  without  receiving  damage.  The  large  fingle 
mortars  are  called  pots  des  agriettes. 

60.  Making,  loading,  and  fring,  of  Pots  des  Brins. 

Thefe  are  formed  of  pafleboard,  and  muft  be  rolled  pretty 
thick.  They  are  ufiially  made  3 or  4 inches  in  diameter,  and  4 
diameters  long ; and  pinched  with  a neck  atone  end,  like  com- 
mon cafes.  A number  of  thefe  are  placed  on  a plank  thus  : 
Having  fixed  on  a plank  two  rows  of  wooden  pegs,  cut  in  the 
bottom  of  the  plank  a groove  the  whole  length  under  each  row 
of  pegs;  then,  through  the  centre  of  each  peg,  bore  a hole 
down  to  the  groove  at  bottom,  anti  on  every  peg  fix  and  glue  a 
pot,  whofe  mouth  muft  fit  tight  on  the  peg  : through  all 
the  h^Jes  run  a quick-match,  one  end  of  which  muft  go  into  the 
pot,  and  the  other  into  the  groove,  which  muft  have  a match  laid 
in  it  from  end  to  end,  and  covered  with  paper,  fo  (hat  when  light- 
ed at  one  end  it  may  difeharge  the  whole  almoft  inftantaneouily  ; 
in  all  the  pots  put  about  1 oz.  of  meal  and  corn-powder  ; then 
in  fome  put  ftars,  and  in  others  rains,  Inakes,  ferpents,  crackers, 
&c.  ; when  they  are  all  loaded,  pafte  paper  over  their  mouths. 
Two  or  three  hundred  of  thefe  pots  being  fired  together  make  a 
very  pretty  fhow,  by  affording  fo  great  a variety  of  fires.  Fig.  p. 
is  a range  of  pots  des  brins,  with  a leader  A,  by  which  they 
are  fired. 

6 1.  Pots  des  Saueijfons. 

Are  generally  fired  out  of  large  mortars  without  chambers, 
the  fame  as  thofe  for  aigrettes,  only  fomewhat  llronger.  Sau- 
ciffons  are  made  of  1 and  2 ounce  cafes.  5 or  6 inches  long 
and  choaked  in  the  fame  manner  as  ferpents.  Half  the  number 
which  the  mortar  contains  muft  be  dcove  1 £ diameter  with  com- . 
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pofitlon,  and  the  other  half  two  diameters,  fo  that  when  fired 
they  may  give  two  volleys  of  reports.  Bnt  if  the  mortars  are 
very  tlrong,  and  will  bear  a fufficient  charge  to  throw  the  faucif- 
f>ns  very  high,  you  may  make  three  volleysof  reports,  by  dividing 
the  number  of  cafes  into  three  parts,  and  making  a difference 
in  the  height  of  the  charge.  After  they  are  filled,  pinch  and 
tie  them  at  top  of  the  charge  almoft  clofe  ; only  leaving  a fmall 
vent  to  communicate  the  fire  to  the  upper  part  of  the  cafe, 
which  mull  be  filled  with  corn-powder  very  near  the  top  ; then 
pinch  the  end  quite  clofe,  and  tie  it  : after  this  is  done,  bind 
the  cate  very  tight  with  waxed  packthread,  from  the  choak  at 
top  of  the  compofition  to  the  end  of  the  cafe  ; this  will  make 
the  cate  very  Itrong  in  that  part,  and  caule  the  report  to  be  very 
loud.  Sauciifons  fhould  be  rolled  a little  thicker  of  paper  than 
the  common  proportion.  When  they  are  to  be  put  in  the  mor- 
tar, they  mutt  be  primed  in  their  mouths,  and  tired  by  a cafe  of 
brilliant  fire  fixed  in  their  centre. 

The  charge  of  thefe  mortars  fhould  be  'th  or  {th  more  than 
for  pets  des  aigrettes  of  the  fame  diameter. 

Sect.  IV.  Different  kinds  of  Rockets,  with  tbeir  Appendages 
and  Combinations. 

6 2.  To  fx  one  Rocket  on  tbc  lop  of  another. 

When  fky-rockets  are  thus  managed,  they  are  called  towering 
rockets,  on  account  of  their  mounting  fo  very  high.  Towering 
rockets  are  made  after  this  manner : Fix  on  a pound  rocket  a 
head  without  a collar  ; then  take  a four-ounce  rocket,  which 
may  be  headed  or  bounced,  and  rub  the  mouth  of  it  with  meal- 
powder  wetted  with  fpirit  of  w'ine  : when  done,  put  it  in  the 
head  of  the  large  rocket  with  its  mouth  downwards  ; but  before 
you  put  it  in,  ftick  a bit  of  quick-match  in  the  hole  of  the  clay 
of  the  pound-rocket,  which  match  fhould  be  long  enough  to  go 
a little  way  up  the  bore  of  the  fmall  rocket,  to  fire  it  when  the 
large  is  burnt  out,  the  4-ounce  rocket  being  too  fmall  to  fill 
the  head  of  the  other,  roll  round  it  as  much  tow  as  will  make  it 
ftand  upright  in  the  centre  of  the  head  : the  rocket  being  thus 
fixed,  pafte  a fingle  paper  round  the  opening  of  the  top  of  the 
head  of  the  large  rocket.  The  large  rocket  mutt  have  only  half 
a diameter  of  charge  rammed  above  the  piercer  ; for,  if  filled 
to  the  ufual  height,  it  would  turn  before  the  fmall  one  takes  fire, 
and  entirely  deltroy  the  intended  efte£l : when  one  rocket  is 

headed  with  another,  there  will  be  no  occafion  for  any  blowing 
powder  ; for  the  force  with  which  it  fets  off  will  be  fufficient 
to  difengage  it  from  the  head  of  the  firft  fired  rocket.  The 
tticks  for  thefe  rockets  mutt  be  a little  longer  than  for  thofe 
headed  with  ftar3,  rains,  &c. 

63.  Caduceus  Rockets. 

In  rifing,  form  two  fpiral  lines,  or  double  worm,  by  reafon  of 
their  being  placed  obliquely,  one  oppofite  the  other;  and  their 
counterpoife  in  their  centre,  which  caufes  them  to  rife  in  a verti- 
cal dire£lion.  Rockets  for  this  purpofe  mutt  have  their  ends 
choakcd  clofe,  without  either  head  or  bounce,  for  a weight  at 
top  would  be  a great  obftruflion  to  tbeir  mounting ; though  I 
have  known  them  fometimes  to  be  bounced,  but  then  they  did 
not  rife  fo  high  as  thofe  that  were  not ; nor  do  any  caduceus 
rockets  attend  fo  high  as  fingle,  becaufe  of  their  ferpentine 
motion,  and  likewife  the  refillance  of  air,  which  is  much 
greater  than  two  rockets  of  the  fame  fize  would  meet  with  if 
fired  fingly. 

By  fig.  19-  you  fee  the  method  of  fixing  thefe  rockets  : the 
flicks  for  this  purpofe  mutt  have  all  their  tides  alike,  which  Tides 
fhould  be  equal  to  the  breadth  of  a fiick  proper  for  a fky-rocket  of 
the  lame  weight  as  thole  you  intend  to  ufe,  and  to  taper  down- 
wards as  ut  ual,  long  enough  to  balance  them,  one  length  of  a rocket 
from  the  crofs  flick  ; which  mutt  be  placed  from  the  large  fiick 
6 diameters  of  one  of  the  rockets,  and  its  length  7 diameters ; 
fo  that  each  rocket,  when  tied  on,  may  form  with  the-  large 
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ftick  an  angle  of  60  degrees.  In  tying  on  the  rockets,  place 
their  heads  on  the  oppofite  fries  of  the  crofs  ftick,  and  their 
ends  on  the  oppofite  fides  of  the  long  ftick  ; then  carry  a leader 
from  the  mouth  of  one  into  that  of  the.  other.  When  thefe 
rockets  are  to  be  fired,  fufpend  them  between  two  hooks  or  nails, 
then  burn  the  leader  through  the  middle,  and  both  will  take  fire 
at  the  fame  time.  Rockets  of  1 lb.  are  a good  fize  for  this 
ufe. 

64.  Honorary  Rockets , 

Are  the  fame  as  fky  rockets,  except  that  they  carry  no  head 
nor  report,  but  are  clofed  at  top,  on  which  is  fixed  a cone; 
then  on  the  cafe,  clofe  to  the  top  of  the  flick,  you  tie  a c- 
ounce  cafe,  about  5 or  6 inches  long,  filled  with  a ftrong  charge, 
and  pinched  clofe  at  both  ends ; then  in  the  reverie  tides,  at 
each  end,  bore  a hole  in  the  fame  manner  as  in  tourbillons  ; from 
each  hole  carry  a leader  into  the  top  of  the  rocket.  When  the 
rocket  is  fired,  and  arrived  to  its  proper  height,  it  will  give 
fire  to  the  cafe  at  top ; which  will  caufe  both  rocket  and  ftick 
to  fpin  very  fad  in  their  return,  and  reprefent  a worm  of  fiie 
defeending  to  the  ground. 

There  is  another  method  of  placing  the  fmall  cafe,  which  is 
by  letting  the  ftick  rife  a little  above  the  top  of  the  rocket,  and 
tying  the  cafe  to  it,  fo  as  to  reft  on  the  rocket  : thefe  rockets 
have  no  cones. 

There  is  alfo  a third  method  by  which  they  are  managed, 
which  is  thus:  In  the  top  of  a rocket  fix  a piece  of  wood,  in 
which  drive  a fmall  iron  fpindle  ; then  make  a hole  in  the  middle 
of  the  fmall  cafe,  through  which  put  the  fpindle:  then  fix  on  the 
top  of  it  a nut,  to  keep  the  cafe  from  falling  off ; when  this  iV 
done,  the  cafe  will  turn  very  fall  without  the  rocket : but  this 
method  does  not  anfwer  fo  well  as  either  of  the  former. 

Fig.  10.  is  the  honorary  rocket  complete.  The  beft  fized 
rockets  for  this  purpofe  are  thofe  of  1 lb. 

65.  To  divide  the  tail  of  a Sky-rocket  fo  as  to  form  an  Arch  when 

afeending. 

Having  fome  rockets  made,  and  headed  according  to  fancy, 
and  tied  on  their  flicks;  get  fome  fheet  tin„>nd  cut  it  into 
round  pieces  about  3 or  4 inches  diameter  ; then  on  the  flick 
of  each  rocket,  under  the  mouth  of  the  cafe,  fix  one  of  thefe 
pieces  of  tin  16  inches  from  the  rocket’s  neck,  and  fupport  it 
by  a wooden  bracket,  as  ftrong  as  polfible : the  ufe  of  this  is, 
that  when  the  rocket  is  afeending  the  fire  will  play  with  great 
force  on  the  tin,  which  will  divide  the  tail  in  fuch  a manner  that 
it  will  form  an  arch  as  it  mounts,  and  will  have  a very  good  effeitl 
when  well  managed  : if  there  is  a fhort  piece  of  port-fire,  of 
a ftrong  charge,  tied  to  the  end  of  the  ftick,  it  will  make  a 
great  addition  ; but  this  mull  be  lighted  before  you  fire  the 
rocket. 

66.  To  make  fever al  Sky-rockets  rife  in  the  fame  dire  8 ion,  and 

equally  di/lant  from  each  other. 

Take  fix,  or  any  number  of  fky-rockets,  of  what  fize  you 
pleafe,  then  cut  fome  ftrong  packthread  into  pieces  of  3 or 
or  4 yards  long,  and  tie  each  end  of  thefe  pieces  to  a rocket  in 
this  manner : Having  tied  one  end  of  your  packthread  round  the 
body  of  one  rocket,  and  the  other  end  to  another,  take  a fecoud 
piece  of  packthread  and  make  one  end  of  it  faft  to  one  of  the 
rockets  already  tied,  and  the  other  end  to  a third  rocket,  fo 
that  all  the  rockets,  except  the  two  outfide,  will  be  failened  to 
two  pieces  of  packthread  : the  length  of  thread  from  one  rocket 
to  the  other  may  be  what  the  maker  pleafes ; hut  the  rockets 
muft  be  all  of  a fize,  and  their  heads  filled  with  the  fame  weight 
of  liars,  rains,  &:c. 

Having  thus  done,  fix  in  the  mouth  of  each  rocket  a lender 
of  the  fame  length;  and  when  you  are  going  to  fire  them, 
hang  them  almoft  clofe;  then  tie  the  ends  of  the  leaders  together, 
and  ptime  them:  this  prime  being  fired,  all  the  rockets  will 
mount  at  the  fame  time,  and  divide  as  far  as  the  filings  will 
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allow;  wlu'cli  dlvlfio'n  they  will  keep,  provided  they  are  all 
lammed  alike,  and  well  made.  They  are  called  by  fome  chained, 
redds. 

67.  S'gnal  Sky-rochets 

Are  made  of  feveral  kinds,  according  to  the  different  fi£- 
nals  intended  to  be  given;  but  in  artificial  fireworks,  two  forts 
are  only  ufed,  which  are  one  with  reports  and  the  other  with- 
out ; but  thofe  for  the  ufe  of  the  navy  and  army  are  beaded 
with  (lars,  ferpents,  See. — Rockets  which  are  to  be  bounced 
muft  have  their  cafes  made  if  or  2 diameters  longer  than  the 
common  proportion  ; and  after  they  are  filled,  drive  in  a double 
quantity  of  clay,  then  bounce  and  pinch  them  after  the  ufual 
manner  and  fix  on  each  a cap. 

Signal  fky-rockets  without  bounces,  are  only  lky-rockets 
clofed  and  capped  : thefc  are  very  light,  therefore  do  not  re- 
quire fuch  heavy  flicks  as  thofe  with  loaded  heads ; for  which 
reafon  you  may  cut  one  length  of  the  rocket  off  the  Hick,  or 
elfe  make  them  thinner. 

Signal  rockets  with  reports  are  fired  in  fmall  flights  ; and 
often  both  thefe,  and  thofe  without  reports,  are  ufed  for  a 
fignal  to  begin  firing  a collection  of  works. 

68.  1 To  fix  a S ly-i  ocket  with  its  Stick  on  the  top  of  another. 

Rockets  thus  managed  make  a pretty  appeal ance,  by  reafon 
of  a frefh  tail  being  feen  when  the  fecond  rocket  takes  fire, 
which  will  mount  to  a great  height.  The  method  of  preparing 
thefe  rockets  is  thus  : Having  filled  a two-pounder,  which  muft 
be  filled  only  half  a diameter  above  the  piercer,  and  its  head 
r.ot  more  than  10  or  12  liars  ; the  flick  of  this  rocket  muft  be 
made  a little  thicker  than  common  ; and  when  made,  cut  it  in 
half  the  flat  way,  and  in  each  half  make  a groove,  fo  that  when 
the  two  -halves  are  joined,  the  hollow  made  by  the  grooves  may 
be  large  enough  to  hold  the  flick  of  a half-pound  rocket ; 
which  rocket  make  and  head  as  ufual : put  the  flick  of  this 
rocket  into  the  hollow  of  the  large  one,  fo  far  that  the  mouth 
of  the  rocket  may  reft  on  the  head  of  the  two-pounder ; from 
whofe  head  carry^a  leader  into  the  mouth  of  the  fmal!  rocket; 
which  being  doiie,  your  rockets  will  be  ready  for  firing. 

?d  68.  To  fix  two  or  more  Shy-rochets  on  one  Slich. 

Two,  three,  or  fix  fky-rockets,  fixed  on  one  flick,  and 
fired  together,  make  a grand  and  beautiful  appearance;  for 
the  tails  of  all  will  feem  but  as  one  of  an  immenfe  lize,  and  the 
breaking  of  fo  many  heads  at  once  will  refemble  the  buriling  of 
ah  air-balloon.  The  management  of  this  device  requires  a 
lkilful  hand  ; but  if  the  following  inftruhh’ons  be  well  obferved, 
even  by  thofe  who  have  not  made  a great  progrefs  in  this 
art,  there  will  be  no  doubt  of  the  rockets  having  the  defired 

effea.  N ' 

Rockets  for  this  purpofe  muft  be  made  with  . the  greateft 
exaanefs,  all  rammed  by  the  fame  hand,  in  the  fame  mould, 
and  out  of  the  fame  proportion  of  compofRion  ; and  after  they 
are  filled  and  headed,  muft  all  be  of  the  fame  weight.  The 
flick  muft  alfo  be  well  made  (and  proportioned)  to  the  following 
direaions:  firft,fuppofing  your  rockets  to  be  j-  pounders, whofe 
fticks  are  6 feet  6 inches  long,  then  if  2,  3,  or  6 of  thefe  are  to 
be  fixed  on  1 Hick,  let  the  length  of  it  he  9 feet  9 inches;  then 
cut  the  top  of  it  into  as  many  lides  as  there  are  rockets,  and  let 
the  length  of  each  fide  be  equal  to  the  length  of  1 of  the  rock- 
ets without  its  head  ; and  in  each  fide  cut  a groove  (as  ufual); 
then  from  the  grooves  plane  it  round,  dow;i  to  the  bottom, 
where  its  thicknefs  muft  be  ccpial  to  half  the  top  of  the  round 
part.  As  their  thicknefs  cannot  be  exactly  afdertained,  we 
niall  give  a rule  which  generally  anfwers  for  any  number  of 
rockets  above  tv/o  : the  rule  is  this;  that  the  (lick  at  top  muft 
be  thick  enough,  when  the  grooves  are  cut,  for  all  the  rockets 
U)  lie,  without  prilling  eaclrother,  though  as  near  as  pofliblc. 

When  only  2 rockets  are  to  be  fixed  on  one  flick,  let  the 
length  of  the  Hick  be  the  laft  given  proportion,  but  fliaped  after 


the  common  method,  and  the  breadth  and  thicknefs  double  the 
ufual  dimenfions.  The  point  of  poife  muft  be  in  the  ufual 
place  (let  the  number  of  rockets  be  what  they  will) : if  Hicks 
made  by  the  above  directions  (liould  be  too  heavy,  plane  them 
thinner  ; and  if  too  light,  make  them  thicker ; but  always  make 
them  of  the  fame  length. 

When  more  than  two  rockets  are  tied  on  one  (lick,  there 
will  be  fome  danger  of  their  flying  up  without  the  (tick,  unlefs 
the  following  precaution  is  taken  ; For  cafes  being  placed  on 
all  fules,  there  can  be  no  notches  for  the  cord  which  ties  on  the 
rockeis  to  lie  in  ; therefore,  inltead  of  notches,  drive  a fmall 
nail  in  each  fide  of  the  Hick,  between  the  necks  of  the  cafes  ; 
and  let  the  cord,  which  goes  round  their  necks,  be  brought  clofe 
under  the  nails;  by  this  means  the  rockets  will  be  as  fecure  as 
when  tied  on  fingly.  Your  rockets  being  thus  fixed,  carry  a 
quick  match,  without  a pipe,  from  the  mouth  of  one  rocket  to 
the  other;  this  match  being  lighted  will  give  fire  to  all  at  once. 

Though  the  directions  already  given  may  be  fufficient  for 
thefe  rockets,  we  fhall  here  add  an  improvement  on  a very 
tflential  part  of  this  device,  which  is,  that  of  hanging  the 
rockets  to  be  bred  ; for  before  the  following  method  was  hit 
upon,  many  eflays  proved  unfuccefsful.  Inftead,  therefore,  of 
the  old  and  common  manner  of  hanging  them  on  nails  or  hooks, 
make  ufe  of  this  contrivance  : Have  a ring  made  of  ftrong  iron 
wire,  large  enough  for  the  Hick  to  go  in  as  far  as  the  mouths  of 
the  rockets  ; then  let  this  ring  be  fupported  by  a fmal]  iron, 
at  fome  dillance  from  the  poll  or  Hand  to  which  it  is  fixed  ; 
then  have  another  ring,  fit  to  receive  and  guide  the  fmall  end 
of  the  flick.  Rockets  thus  fufpended  will  have  nothing  to  ob- 
ftruhl  their  fire  ; but  when  they  are  hung  on  nails  or  hooks, 
in  fuch  a manner  that  fome  of  their  mouths  are  againft  or  upon 
a rail,  there  can  be  no  certainty  of  their  rifing  in  a vertical 
direction. 

69.  To  fire  Shy-rochets  without  S ticks. 

You  muft  have  a ftand,  of  a block  of  wood,  a foot  diameter, 
and  make  the  bottom  flat,  fo  that  it  may  Hand  fteady  : in  the 
centre  of  the  top  of  this  block  draw  a circle  2 ~ inches  diameter, 
and  divide  the  circumference  of  it  into  three  equal  parts  ; then 
take  3 pieces  of  thick  iron  wire,  each  about  3 feet  long,  and 
drive  them  into  the  block,  I at  each  point  made  on  the  circle  ; 
when  thefe  wires  are  driven  in  deep  enough  to  hold  them  fall 
and  upright,  fo  that  the  diftance  from  one  to  the  other  is  the 
fame  at  top  as  at  bottom,  the  ftand  is  complete. 

The  ftand  being  thus  made,  prepare  your  rockets  thus  1 
Take  fome  common  fky-rockets,  of  any  fize,  and  head  them 
is  you  pleafe  ; then  get  fome  balls  of  lead,  and  tie  to  each  a 
fmall  wire  2 or  2 feet  long,  and  the  other  end  of  each  wire 
tie  to  the  neck  of  a rocket.  Thefe  balls  anfwer  the  purpofe 
of  flicks  when  made  of  a proper  weight,  which  is  about  2-3ds 
the  weight  of  the  rocket ; but  when  they  are  of  a proper  fize, 
they  will  balance  the  rockst  in  the  fame  manner  as  a llick,.  at 
the  ufual  point  of  poife.  To  fire  thefe,  hang  them,  one  at  a 
time,  between  the  tops  6f  the  wires,  letting  their  heads  reft  on 
the  point  of  the  wires,  and  the  balls  hang  down  between  them  r 
if  the  wires  fhould  be  too  wide  for  the  rockets,  prefs  them 
together  till  they  fit ; and  if  too  clofe,  force  them  open  ; the 
wires  for  this  purpofe  muft  be  foftened,  fo  as  not  to  have  any 
fpring,  or  they  will  not  keep  their  pofition  when  prefled  clofe 
or  opened.. 

70.  Iiain-falls  ami  Stars  for  Shy-nckcts , D ruble  and  Single. 

Gold  and  iilver  rain  compofitions  are  driven  in  cafes  that  are- 
pinched  quite  clofe  at  one  end  : if  you  roll  them  dry,  4 or  3. 
rounds  of  paper  will  be  ftrong  enough  ; but. if  they  are  palled,. 
3 lounds  will  do  ; and  the  thin  fort  of  cartridge-paper  is  beft 
for  thofe  fmall  cafes,  in  rolling  which  you  muft  not  turn  down 
the  infide  edge  as  in  other  cafes,  for  a double  edge  would  be 
too  thick  for  fo  fmall  a bore.  The  moulds  for  rain-falls  fhould: 


be  made  of  brafs,  and  turned  very  fmooth  in  the  infide  ; or  the 
cafes,  which  arc  fo  very  thm,  would  tear  in  coming  out  ; for  the 
charge  mull  be  drove  in  tight;  and  the  better  the  cafe  fits  the 
mould,  the  more  driving  it  will  bear.  Thefe  moulds  have  no 
nipple,  but  in  (lead  thereof  they  are  made  flat.  As  it  would  be 
'very  tedious  and  tronblefome  to  fhake  the  compofition  out  of 
fuch  fmall  ladles  as  are  ufed  for  thefe  cafes,  it  will  be  necefiaty 
to  have  a funnel  made  cf  thin  tin,  to  fit  on  the  top  of  the  cale, 
by  the  help  of  which  you  may  fill  them  very  fait.  For  tingle 
rain-falls  for  4 oz.  rockets,  let  the  diameter  of  the  turmer  be 
2-i6ths  of  an  inch,  and  the  length  of  the  cafe  2 inches;  for  8 
oz.  rockets,  4-i6ths  and  2 diameters  of  the  rocket  long;  for 

1 lb.  rockets,  ^-ifiths,  and  2 diameters  of  the  rocket  long  ; for 

2 lb.  rockets,  5-1 5ths,  and  inches  long;  for  4 lb.  rockets, 
6-l6ths,  and  4!  inches  long;  and  for  6-pounders,  7*i6ths 
diameter,  and  5 inches  long. 

Of  double  rain-falls  there  are  two  forts.  For  example,  fome 
appear  firft  like  a {tar,  and  then  as  rain  ; and  fome  appear  firlt 
as  rain,  and  then  like  a ftar.  When  you  would  have  ilars 
firft,  you  mull  fill  the  cafes,  within  -i  inch  of  the  top,  with 
rain-compofition,  and  the  remainder  with  ftar-compofition  ; 
but  when  you  intend  the  rain  ihould  be  firft,  drive  the  cafe  i 
an  inch  with  ftar-compofition,  and  the  reft  with  rain.  By  this 
method  may  be  made  many  changes  of  fire  ; for  in  large  rockets 
you  may  make  them  firft  burn  as  ilars,  then  rain,  and  again 
as  ftars ; or  they  may  firft  thow  rain,  then  ilars,  and  finifh 
with  a report ; but  when  they  are  thus  managed,  cut  open  the 
firft  rammed  end,  after  they  are  filled  and  bounced,  at  which 
place  prime  them.  The  ftar-compofition  for  this  purpofe  mull 
be  a little  ftronger  than  for  rolled  ftars. 

Strung  Jars.  Firft  take  fome  thin  paper,  and  cut  it  into 
pieces  of  ii  inch  fquare,  or  thereabouts  ; then  on  each  piece 
lay  as  much  dry  ftar-compofition  as  you  think  the  paper  will 
eafily  contain ; then  twift  up  the  paper  as  tight  as  you  can ; 
when  done,  rub  fome  pafte  on  your  hands,  and  roll  the  ftars 
between  them  ; then  fet  them  to  dry  : your  ilars  being  thus 
made,  get  fome  ftax  or  fine  tow,  and  roll  a little  of  it  over  each 
ftar  ; then  pafte  your  hands  and  roll  the  ftars  as  before,  and 
fet  them  again  to  dry;  when  they  are  quite  dry,  with  a piercer 
make  a hole  through  the  middle  of  each,  into  which  run  a 
cotton  quick- match,  long-enough  to  hold  10  or  12  ftars  at  3 
or  4 inches  diftance  : hue  any  number  of  ftars  may  be  fining 
together  by  joining  the  match. 

bailed  Jlars.  Thefe  are  called  tailed  Jlars,  becaufe  there 
area  great  number  of  fpatks  iffue  from  them,  which  reprei'ent 
a tail  like  that  of  a comet.  Of  thefe  there  are  two  forts  ; 
which  are  rolled  and  drove  : when  rolled,  they  mult  be  moift- 
cned  with  a liquor  made  of  half  a pint  of  fpirit  of  wine  and  half 
a gill  of  thin  fize,  of  this  as  much  as  will  wet  the  compofition 
enough  to  make  it  roll  eafy  ; when  they  are  rolled,  fift  meal- 
powder  over  them,  and  fet  them  to  dry. 

When  tailed  ftars  are  drove,  the  compofition  mult  be 
moiftened  with  fpirit  of  wine  only,  and  not  made  fo  wet  as  for 
rolling  : 1 and  2 oz.  cafes,  rolled  dry,  arebeft  for  tin’s  purpofe; 
and  when  they  are  filled,  unroll  the  cafe  within  3 or  4 rounds 
of  the  charge,  and  all  that  you  unroll  cut  off;  then  pafte  down 
the  loofe  edge:  2 or  3 days  after  the  cafes  are  filled,  cut  them 
in  pieces  5 or  6-8ths  of  an  inch  in  length  : then  melt  fome  wax, 
and  dip  one  end  of  each  piece  into  it,  fo  as  to  cover  the  com- 
pofition : the  other  end  mud  be  rubbed  with  meal-powder 
welted  with  fpirit  of  wine. 

Drove  Jlars.  Cafes  for  drove  ftars  are  rolled  with  pafte,  hut 
are  made  very  thin  of  paper.  Before  you  begin  to  fill  them, 
damp  the  compofition  with  fpirit  of  wine  that  has  had  fome 
camphor  diffolved  in  it  : you  may  ram  them  indifferently  hard, 
fo  that  you  do  not  break  or  fack  the  cafe  ; to  prevent  which, 
they  ihould  fit  tight  in  the  mould.  They  are  drove  in  cafes  of 
Vol.  VIII. 


feveral  fizes,  from  8 drarrts  to  4 oz.  When  they  are  filled  in 
-I-02.  cafes,  cut  them  in  pieces  of  \ of  an  inch  long  ; if  i-oz. 
cafes,  cut  them  in  pieces  of  1 inch ; if  2~oz.  cafes,  cut  them  in 
pieces  of  1 \ inch  long  ; and  if  4.0Z.  cafes,  cut  them  in  pieces 
of  i§  inch  iong  : having  cut  your  ftars  of  a proper  fize,  prime 
both  ends  with  wet  meal-powder.  Thefe  ftars  arc  fcldom  put 
in  rockets,  they  being  chiefly  intended  for  air-balloons,  and 
drove  in  cafes,  to  prevent  the  compofition  from  being  broke  by 
the  force  of  the  blowing  powder  in  the  fhell. 

Rolling  ftars  are  commonly  made  about  the  fize  of  a mufket- 
ball  ; though  they  are  rolled  of  feveral  fizes,  from  the  bignefs 
of  a piftol-ball  to  1 inch  diameter;  and  fonietimes  very  final!, but 
are  then  called  /parks.  Great  care  mufit  be  taken  in  making  ilars, 
firlt,  that  the  feveral  ingredients  are  r'edueed  to  a fine  powder ; 
fecondly,  that  the  compofition  is  well  worked  and  mixed.  Be- 
fore you  begin  to  roll,  take  about  a pound  of  compofition,  and 
wet  it  with  the  following  liquid,  enough  to  make  it  ftick  togetiier 
and  roll  eafy  : Spirit  of  wine  1 quart,  in  which  diflblve  c.  0f  an 
ounce  of  ilinglafs.  If  a great  quantity  of  compofition  be  wet- 
ted at  once,  the  fpirit  will  evapoiate,  and  leave  it  dry,  before 
you  can  roll  it  into  ftars;  having  rolled  up  one  proportion,  lhake 
the  ftars  in  meal  powder,  and  fet  them  to  dry,  which  they  will 
do  in  3 or  4days ; but  if  you  ihould  want  them  for  immediate 
.life,  dry  them  in  an  earthe.rn  pan  over  a flow  heat,  or  in  an 
oven.  It  is  very  difficult  to  make  the  liars  all  of  an  equal  fize 
when  the  compofition  is  taken  up  promifeuoufly  with  the 
fingers;  but  by  the  following  method  they  may  be  made  very 
exatft. : When  the  mixture  is  moiftened  properly,  roll  it  on  "a 
flat  fmooth  Hone,  and  cut  it  into  fquare  pieces,  making  each 
fquare  large  enough  for  the  ftars  you  intend.  There  is  another 
method  ufed  by  fome  to  make  liars,  which  is  by  rolling  the 
compofition  in  long  pieces,  and  then  cutting  off  the  ftar,  fo 
that  each  ftar  will  be  of  a cylindrical  form  : hut  this  method  is 
not  fo  good  as  the  former  ; for,  to  make  the  compofition  roll 
this  way,  it  muft  be  made  very  wet,  which  makes  the  ftars 
heavy,  as  well  as  weakens  them.  All  ftars  mult  be  kept  as 
much  from  air  as  polfible,  otherwife  they  will  grow  weak  and 
bud. 

7 1 .  Scrolls  for  Sky-rockets. 

Cafes  for  fcrolls  ihould  be  made  4 or  5 inches  in  length,  and 
their  interior  diameter  ^-Sths  of  an  inch  : one  end  of  thefe  cafes 
nuift  be  pinched  quite  dole,  before  you  begin  to  fill  ; and  when 
filled,  clofe  the  other  end  : then  in  the  oppofite  iides  make 
a fmall  hole  at  each  end,  to  the  compofition,  in  the  fame  manner 
as  in  tourbillons  ; and  prime  them  with  wet  meal-powder.  You 
may  put  in  the  head  of  a rocket  as  many  of  thefe  calcs  as  it 
will  contain  : being  fired  they  turn  very  quick  in  the  air,  and 
form  a fcroll  or  ipiral  line.  They  are  generally  filled  with  a 
ftrong  charge,  as  that  of  ferpents  or  brilliant  fire. 

72.  Szvar  mers,  or  fmall  Rockets. 

Rockets  that  go  under  the  denomination  of  fzvar mers,  are 
thofe  from  2 oz.  downwards.  Thefe  rockets  are  fired  fonie- 
times in  flights,  and  in  large  water -works,  &c.  Swarmevs  of  1 
and  2 oz.  are  bored,  and  made  in  the  fame  manner  as  large 
rockets,  except  that,  when  headed,  their  heads  muft  be  put  on 
without  a collar  : the  number  of  ltrokes  for  driving  1 oz.  mull 
be  8,  and  for  2 oz.  1 1. 

All  rockets  under  1 oz.  are  not  bored,  hut  muft  he  filled  to 
the  ufual  height  with  compofition,  which  generally  confifts  of 
fine  meal-powder  4 oz.  and  charcoal  or  fteel-duft  2 drams: 
the  number  of  llrokes  for  ramming  thefe  fmall  fwarmets  is  not 
material,  provided  they  are  rammed  true,  and  moderately  hard. 
The  necks  of  unbored  rockets  muft  be  in  the  fame  proportion 
as  in  common  cafes. 

73.  Stands  for  Sky  rockets. 

Care  muft  be  taken,  in  placing  the  rockets  when  they  are 
to  he  fired,  to  give  than  a vertical  di;c£tion  at  their  firft  fet- 
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ting  out-;  which  may  he  managed  thus.  Have  two  rails  of 
wood,  ot.any  length,  fupported  at  each  end  by  a perpendicular 
leg,  to  that  the  rails  be  horizontal,  and  let  the  diltance  from 
one  to  the  other  be  aim  oil  equal  to  the  length  of  the  Hicks  of 
the  rockets  intended  to  beiftved  ; then  in  the  front  of  the  top 
rail  d live  fquare  hooks  at  8-  inches -diftance,  with  their  points 
turning  fidewife,  fo  that  when  the  rockets  .are  hung  on  them, 
the  points  will  be  before  the  Hicks. and  keep  them  ftom  falling 
or  being  blown  off  by  the  wind  : in  the  front  of  the  rail  at 
bottom  mull  be  (laples,  drove  perpendicular  under  the  hooks  at 
top;  through  thefe  (laples  put  the  fmall  ends  of  the  rocket- 
ilieks.  Rockets  are  lired  by  applying  a lighted  port-fire  to 
their  mouths. 

N.  B.  When  Iky- rocket s are  made  to  perfection,  and  fired, 
they  will  (land  2 or  3 feconds  on  the  hook  before  they  rife,  and 
then  mount  up  briikly,  with  a fteady  motion,  carrying  a large 
tail  from  the  ground  all  the  way  up,  ar.d  jult  as  they  turn  break 
and  dilperfe  the  (tars. 

74.  Girandole  Chejls  for  Flights  of  rockets. 

Thefe  are  generally  compofed  of  four  fides,  of  equal  dimen- 
fious ; but  may  be  made  of  any  diameter,  according  to  the  num- 
munber  of  rockets  defigned  to  be  fired  ; its  height  mull  be  in 
proportion  to  the  rockets,  but  mult  always  be  a little  higher 
than  the  rockets  with  their  (ticks*  When  the  fides  are  joined, 
fix  in  the  top,  as  far  down  the  chert  as  the  length  of  one  of  the 
rockets  with  its  cap  on.  In  this  top,  make  as  many  fquare  or 
round  holes  to  receive  the  rocket-fticks,  as  you  intend  to 
have  rockets;  but  let  the  diltance  between  them  be  fufficient 
for  the  rockets  to  (land  without  touching  one  another  ; then 
from  one  hole  to  another  cut  a groove  large  enough  for  aquick- 
match  to  lie  in  : the  top  being  thus  fixed,  put  in  the  bottom, 
at  about  1 1-  foot  diltance  from  the  bottom  of  the  chert  ; in  this 
bottom  muft  be  as  many  holts  as  in  the  top,  and  all  to  corre- 
fpond  ; but  thefe  holes  need  not  be  fo  large  as  thofe  in  the  top. 

To  prepare  your  chtit,  you  muft  lay  a quick-match,  in  all 
the  grooves,  from  hole  to  hole  ; then  take  fome  (ky-rockcts,  and 
rub  them  in  the  mouth  with  wet  meal-powder,  and  put  a bit  of 
match  up  the  cavity  of  each  ; which  match  muft  be  {long 
enough  to  hang  a little  below  the  mouth  of  the  rocket.  Your 
rockets  and  cheft  being  prepared  according  to  the  above  direc- 
tions, put  the  (licks  of  the  rockets  through  the  holes  in  the  top 
and  bottom  of  the  cheft,  fo  that  their  mouths  may  reft  on  the 
quick  match  in  the  grooves  : by  which  all  the  rockets  will  be 
fired  at  once  ; for  by  giving  fire  to  any  part  of  the  match,  it 
will  com  unicate  to  all  the  rockets  in  an  inftant.  As  it  would 
be  rather  troublefome  to  direft  the  (ticks  from  the  top  to  the 
proper  holts  in  the  bottom,  it  will  be  neceflary  to  have  a fmall 
door  in  one  of  the  fides,  which  when  opened,  you  may''  fee  how 
to  place  the  (licks.  Flights  of  rockets  being  feldom  fet  off  at 
the  beginning  of  any  fire-works,  they  are  in  danger  of  being 
fired  from  the  fparks  from  wheels,  &c.  therefore,  to  preferve 
them,  a cover  (hould  be  made  to  fit  on  the  chert,  and  the  door  in 
the  fide  kept  (hut 

75.  Serpents  or  Snakes  for  Pots  of  Aigrettes,  fmall  Mortars,  Sky- 
rockets, & c. 

Serpents  for  this  life  are  made  from  2\  inches  to  7 inches 
long,  and  their  formers  from  3- 1 6ths  to  j-Sths  of  an  inch  dia- 
meter; but  the  diameter  of  the  cafe3  muft  always  be  equal  to 
2 diameters  of  the  former.  They  are  rolled  and  choaked  like 
other  cafes,  and  filled  with  compofition  from  3 8ths  of  an  inch 
to  1 ~ inch  high,  according  to  the  (ize  of  the  mortars  or  rockets 
they  are  defigned  for  ; and  the  remainder  of  the  cafes  bounced 
with  corn  .powder,  and  afterwards  their  etids  pinched  and  tied 
clofe:  before  they  are  ufed  their  mouths  mull  be  primed  with  wet 
meal-powder. 

76.  Lenders,  or  Pipes  of  CommunicHinn. 

The  bed  paper  for  leaders  is  elephant;  which  you  cut  into 
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long  flips  2 or  3 inches  broad,  fo  that  they  may  go  3 or  4 times 
round  the  former,  hut  not  more  : when  they  are  very  thick,* 
they  are  too  ftrong  for  the  paper  which  fallens  them  to  tlie 
works,  and  will  fometimqs  fly  off  without  leading  the  fire.  The 
formers  for  thefe  leaders  are  made  from  2 to  6-i6ths  of  an  inch 
diameter;  but  4-i6ths  is  the  (ize  generally  made  ufe  of.  Tlve 
fo  rrners  are  made  of  fmooth  brafs  wire  : when  you  ufe  them, 
rub  them  over  with  greafe,  or  keep  them  wet  with  pa  He,  to 
prevent  their  (licking  to  the  paper,  which  muft  be  parted  all 
over.  In  rolling  of  pipes,  make  ufe  of  a rolling-board,  but  ufe 
ic  lightly  : having  rolled  a pipe,  draw  out  the- former  with  one 
hand,  holding  the  pipe  as  light  as  poflible  with  the  other.;  fqr 
if  it  prefs  again  It  the  former,  it  will  flick  and  tear  the  paper. 

N . B . Make  your  leaders  of  different  lengths,  or  in  cloathiitg 
of  works  you  will  cut  a great  many  to  wafte.  Leaders  for  mar- 
ron  batteries  mud  be  made  of  ltrong  cartridge  paper. 

77.  Crackers. 

Cut  fome  cartridge  paper  into  pieces  3 * inches  broad,  and 
one  foot  long  ; one  edge  of  each  fold  down  lengthwife  about^ 
of  an.  inch  broad  ; then  fold  the  double  edge  down  ^ of  an  inch, 
and  turn  the  (Ingle  edge  back  half  over  the  double  fold  ; then 
open  it,  and  lay  all  along  the  channel,  which  is  formed  by  the 
folding  of  the  paper,  (ome  meal  powder;  then  fold  it  over  and  over 
till  all  the  paper  is  doubled  up,  rubbing  it  down  every  turn; 
this  done,  bend  it  backwards  and  forwards,  2^  inches,  or  there- 
abouts, at  a time,  as  oft  as  the  paper  will  allow  ; then  holdall 
thefe  folds  flat  and  clofe,  and  with  a fmall  pinching  cord  give 
one  turn  round  the  middle  of  the  cracker,  and  pinch  it  clofe  ; 
then  bind  it  with  a packthread  as  tight  as  you  can  ; then,  in  the 
place  where  it  was  pinched,  prime  one  end  of  it,  and  cap  it 
with  touch  paper.  When  thefe  crackers  aie  fired,  they  will 
give  a report  at  every  turn  of  the  paper:  if  you  would  have  a 
great  number  of  bounces,  you  mult  cut  the  paper  longer,  or 
join  them  after  they  are  made  ; but  if  they  are  made  very  long 
before  they  are  pinched,  you  mull  have  a piece  of  wood  with  a 
groove  in  it,  deep  enough  to  let  in  half  the  ctacker  ; this  will 
hold  it  ftraight  while  it  is  pinching.  Fig.  12.  reprefents  a 
cracker  complete. 

78.  Single  Reports. 

Cafes  for  reports  are  generally  rolled  on  one  and  two-oz. 
formers,  and  feldom  made  larger  but  on  particular  occafions ; 
they  are  made  from  two  to  four  inches  long,  and  very  thick  of 
paper.  Having  rolled  a cafe,  pinch  one  end  quite  clofe,  and 
drive  it  dow-n  : then  fi'l  the  cafe  with  corn-powder,  only  leaving 
room  to  pinch  it  at  top  ; but  before  you  pinch  it,  put  in  a piece 
of  paper  at  top  of  the  powder.  Reports  are  fired  by  a vent, 
bored  in  the  middle,,  or  at  one  end,  juft  as  required. 

79.  Marions. 

Formers  for  macrons  are  from  | of  an  inch  to  / \ diameter.* 
Cut  the  paper  for  the  cafes  twice  the  diameter  of  the  former 
broad,  and  long  enough  to  go  three  times  round  : when  you 
have  1 oiled  a cafe,  parte  down  the" edge  and  tie  one  end  clofe  ; 
then  with  the  former  drive  it  down  to  take  away  the  wrinkles, 
and  make  it  flat  at  bottom  ; then  fill  the  cafe  with  corn-powder 
one  diameter  and  £ high,  and  fold  down  the  reft  of  the  cafe 
tight  on  the  powder.  The  marron  being  thus  made,  wax  fome 
llrong  packthread  with  fhoemakers  wax  ; this  thread  wind  up 
in  a ball,  then  unwind  two  or  three  yaids  of  it,  and  that  part 
which  is  near  the  ball  make  fall  to  a hook  ; then  take  a marron, 
and  (land  as  far  from  the  hook  as  the  packthread  will  reach, 
and  wind  it  lengthwife  round  the  marron  as  clofe  as  you  can, 
till  it  will  hold  no  more  that  way  ; then  turn  it,  and  wind  the 
packthread  on  a (hort  way,  then  lengthwife  again,  and  lb  on 
till  the  paper  is  all  covered  ; then  make  faft  the  end  of  the  pack- 
thread, and  beat  down  both  ends  of  the  marron  to  bring  it  in 
fliape.  The  method  of  firing  marrons  is  by  making  a hole  at 
one  end  with  an  awl,  and  putting  in  apiece  of  quick-match;  then 
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tgike.a.piece  of  firing  paper,  In  which  wrap  up  the  marron  with 
two  leaders,  which  mud  he  put  down  to  the  vent,  and  the  paper 
tied  tight  round  them  with  fmall  twine  : thefe  leaders  are  bent 
op  each  fide,  and  their  loofe  ends  tied  to  other  marrons,  and 
are  nailed  in  the  middle  to  the  rail  of  the  ftand,  as  in  fig.  15.. 
The  ufe  of  winding  the  packthread  in  a ball  is,  that  you  may 
let  it  out  as  you  want  it,  according  to  the  quantity  the  marron 
may  require ; and  that  it  may  not  be  tied  in  knots,  which 
would  fppil  the  marron. 

bo.  Marron  Ball trios. 

If  well  managed,  will  keep  time  to  a march,  or  a flow  piece 
of  mufic.  Marron  batteries  are  made  of  feveral  Hands,  with  a 
number  of  crofs  rails  for  the  marrons  ; which  are  regulated  by 
leaders,  by  cutting  them  of  different  lengths,  and  nailing  them 
tight,  or  loofe,  according  to  the  time  of  the  mufic.  In  marron 
batteries  you  mult  life  the  large  and  fmall  marrons,  and  the 
nails  for  the  pipes  mull  have  flat  heads. 

81.  Line  Rockets, 

Are.  made  and  drove  as  the  fky-rockets,  but  have  no  heads, 
and  the  cafes  muft  be  cut  clofe  to  the  clay  : they  are  fometimes 
made  with  fix  or  feven  changes,  but  in  general  not  more  than 
four  or  five.  The  method  of  managing  thofe  rockets  is  thus  : 
Firft:,  have  a piece  of  light  wood,  the  length  of  one  of  the 
rockets,  turned  round  about  z\  inches  diameter,  with  a hole 
•through  the  middle  lengthwife,  large  enough  for  the  line  to 
go  ealily  through  : if  you  defign  fourtj/:hanges,  have  four 
grooves  cut  in  the  fwivel,  one  oppofite, the  other,  to  lay  the 
rockets  in. 

The  mouths  of  the  rockets  being  rubbed  with  wet  meal- 
powder,  lay  them  in  the  grooves  head  to  tail,  and  tie  them  fall; 
from  the  tail  of  the  firll  rocket  carry  a leader  to  the  mouth  of 
the  fecond,  and  from  the  fecond  to  the  third,-  and  fo  on  to  as 
many  as  there  are  on  the  fwivel,  making  every  leader  very  fecure; 
but  in  the  fixing  thefe  pipes,  take  care  that  the  quick-match 
does  not  enter  the  bores  of  the  rockets  : the  rockets  being  fixed 
on  the  fwivel,  and  ready  to  be  fired,  have  a line  100  yards  long, 
flretched  and  fixed  up  tight,  at  any  height  from  the  ground  ; 
but  be  fur.e  to  place  it  horizontally  : this  length  of  line  will  do 
for  i lb.  rockets  ; but  if  larger,  the  line  muft  be  longer. 
Before  you  put  up  the  Hue,  put  one  end  of  it  through  the 
the  fwivel  ; and  when  you  fire  the  line  rocket,  let  the  mouth 
of  that  rocket  which  you  fire  firft  face  that  end  of  the  line 
where  you  ftand  ; then  the  firft  rocket  will  carry  the  reft  to 
the  other  end  of  the  line,  and  the  fecond  will  bring  them  back  ; 
and  fo  they  will  run  out  and  in  according  to  the  number  of 
rockets  : at  each  end  of  the  line  there  muft  be  a piece  of  flat 
w.ood  for  the  rocket  to  ftrike  again!!,  or  its  force  will  cut  the 
line.  Let  the  line  be  well  foaped,  and  the  hole  in  the  fwivel 
very  fmooth. 

82.  Different  Decorations  for  Line  RocLts. 

To  Lire  rockets  may  be  fixed  great  variety  of  figures,  fuch  as 
flying  dragons,  Mercuries,  fliips,  Sec.  Or  they  may  be  made 
to  run  on  the  line,  like  a wheel ; which  is  done  in  this  manner. 
Hav,f  a flat  fwivel  made  very  cxadl,  and  on  it  tie  two  rockets 
obliquely,  one  on  each  fide,  which  will  make  it  turn  round 
all  the  way  it  goes,  and  form  a circle  of  fire  ; the  charge  for 
thefe  rockets  ihould  be  a little  \yeaker  than  common.  If  you 
would  fliow  two  dragons  fighting,  get.  two  fwivcls  made  fquare, 
and  on  each  tie  three  rockets  together  on  the  under  fide ; then 
have  two  flying  dragons  made  of  tin,  and  fix  one  of  them  on 
the  top  of  each  fwivel,  fo  as  to  ftand  upright  ; in  the  mouth  of 
each  di  agon  put  a fmall  cafe  of  common  fire,  and' another  at 
the  end  of  the  tail ; you  may  put  two  or  three  port-fires,  of  a 
flrong  charge,  on  one  fide  of  their  bodies,  to  flvow  them. 
This  done,  put  them  on  the  line,  one  at  each  end  ; but  let 
there  be  a fwivel  in  the  middle  of  the  line  to  keep  the  dragons 
from  ill  iking  together : before  vou  lire  the  rockets,  light  the 


cafes  on  the  dragons,-  and  If  care  be  taken  in  firing  both  at 
the  fame  time,  they  will  meet  in  the  middle  of  the  line,  and 
feemto  fight.  Then  they  will  run  back  and  return  with  great 
•violence which  will  have  a very  pleafing  effc£L  The  line  for 
thefe  rockets  muft  be  very  long,  or. they  will  ftrike  too.  hard 
together. 

83.  Cbinefe  Flyers. 

Cafes  for  flyers  may  be  madeof  different  fizes, from  one  to  eight 
ounces : they  muft  be  made  thick  of  paper,  and  eight  interior 
diameters  long  ; they  are  rolled  in  the  fame  mapper  as  tour- 
billons,  with  a ftraigiit  pafted  edge,  and  pinched  clofe  at  one 
end.  The  method  of  filling  them  is,  the  cafe  being,  put  in  a 
mould,  whofe  cylinder,  or  foot,  muft  be  flat  at  top  without  a 
nipple,  fill  it  within  ~ a diameter  of  the  middle  ; then  ram  in 
t a diameter  of  clay,  on  that  as  much  compofition  as  before, 
on  which  drive  \ a diameter  of  day  ; then  pinch  the  cafe  clofe, 
and  drive  it  down  flat : after  this  is  done,  bore  a hole  exatflly 
through  the  centre  of  the  clay  in  the  middle ; then  ip  the 
oppofite  Tides,  at  both  ends,  make  a vent;  and  in  that  fide  yon 
intend  to  fire  firft  make  a fmall  hole  to  the  compofition  near 
the  clay  in  the  middle,  from  which  carry  a quick-match,  covered 
with  a Tingle  paper,  to  the  vent  at  the  other  end  5 then,  when 
the  charge  is  burnt  on  one  fide,  it  will  by  means  of  the  quick- 
match,  communicate  to  the  charge  on  the  other  (which  may 
be  of  a different  fort).  Then  flyers  being  thus  made,  put  an 
iron  pin,  that  muft  be  fixed  in  the  work  on  which  they  are  to 
be  fired,  and  on  which  they  are  to  run,  through  the  hole  in 
the  middle  ; on  the  end  of  this  pin  muft  be  a nut  to  keep  the 
flyer  from  running  off.  If  you  would  have  them  turn  back 
again  after  they  are  burnt,  make  both  the  vents  at  the  ends  on 
the  fame  fide,  which  will  alter  itscourfe  the  contrary  way. 

84.  Table  Rockets 

Are  defigned  merely  to  fliow  the  truth  of  driving,  and  the 
judgment  of  a fire  woiker,  they  having  no  other  effedft,  when 
tired, than  fpinninground  in  thcfameplace  where  they  begin,  till 
they  are  burnt  out,  and  fliowing  nothing  more  than  a horizon- 
tal circle  of  fire.  , 

The  method  of  making  thefe  rockets  is — Have  a cone 
turned  out  of  hard  wood  z \ inches  diameter,  and  as  much  high ; 
round  the  bafe  of  it  draw  a line  ; on  this  line  fix  four  (pokes, 
two  inches  long  each,  fo  as  to  ftand  one  oppofite  the  other  ; 
then  fill  four  nine-inch  1 lb  cafes  with  any  llrong  compofition, 
within  two  inches  of  the  top  : thefe  cafes  are  made  like  tour- 
billons,  and  muft  be  rammed  with  the  greateft  exadtnefs. 

Your  rockets  being  filled,  fix  their  open  ends  on  the  fhort 
fpokes  ; then  in  the  fide  of  each  cafe  bore  a hole  near  the 
clay;  all  thefe  holes,  or  vents,  muft  be  fo  made  that  the  fire 
of  each  cafe  may  a£I  the  fame  way;  from  thefe  vents  cat  ry 
leaders  to  the  top  of  the  cone,  and  tie  them  together.  When 
you  would  fire  the  rockets,  fet  them  on  a fmooth  table,  and 
light  the  leaders  in  the  middle,  and  all  the  cafes  will  lire 
together  (fee  pi.  34.  fig.  14.)  and  (pin  on  the  point  of  the  cone. 

Thefe  rockets  may  be  made  to  lifelike  tourbillons,  by  making 
the  cafes  fhorter,  and  boring  four  holes  in  the  under  fide  of  each 
at  equal  diftanccs  : this  being  done  they  are  called  double  lour~ 
billons . 

Note , All  the  vents  in  the  under  fide  of  the  cafes  muft  be 
lighted  at  once;  and  the  fharp  point  of  the  cone  cut  off,  at 
which  place  make  it  fphcrica!. 

Sect.  V.  Of  Wheels  and  other  JForls. 

83.  Sin  ft  For  lie  a l Wheels. 

There  are  different  forts  of  vertical  wheels;  forac  having 
their  fells  of  a circular  form,  others  of  a hexagon,  06! agon, 
or  decagon  form,  or  any  number  of  fides,  according  to  the 
length  of  the  calcs  you  defign  for  the  wheel  : your  fpokes  being 
fixed  in  the  nave,  nail  flips  of  tin,  with  their  edges  turned  up, 
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fo  as  to  form  grooves  for  the  cafes  to  lie  in,  from  the  end  of  one 
fpoke  to  another ; then  tie  your  cafes  in  the  grooves  head  to 
tad,  in  the  fame  tnannei*  as  thofe  on  the  horizontal  water- 
shed* lo  that  the  cafes  fuccefiively  taking  lire  from  one 
another,  will  keep  the  wheel  in  an  e’qual  -rotation.  Two  of 
thefe  wheels  are  very  oft  fired  together,  one  on  each  fide  of  a 
building ; and  both  lighted  at  the  fame  time  and  all  the  cafes 
filled  alike,  to  make  them  keep  time  together  ; which  they 
will  do  if  made  by  the  following  directions.  In  all  the  cafes 
of  both  wheels,  except  the  firll,  on  each  wheel  drive  two  or 
three  latlFefuls  of  flow  fire,  in  any  part  of  the  cafes  ; but  be 
careftd  to  ram  the  fame  quantity  in  each  cafe,  and  in  the  end 
of  otre  of  the  cafes,  on  each  wheel,  you  may  ram  one  ladleful 
of  dead-fire  compofition,  which  muff  be  very  lightly  drove  ; 
you  may  alfo  make  may  changes  -of  fire  by  this  method. 

Let  the  hole  in  the  nave  of  the  wheel  be  lined  with  brafs, 
and  made  to  turn  on  a frnooth  iron  fpindle.  On  the  end  of 
this  fpindle  let  there  be  a nut  to  ferevv  off  and  on  ; when  you 
Itave  put  the  wheel  on  the  fpindle,  ferew  on  the  nut,  which  will 
keep  the  wheel  from  flying  off.  Let  the  mouth  of  the  firft 
cafe  be  a little  railed.  See  fig.  15.  Vertical  wheels  are  made 
from  10  inches  to  3 feet  diameter,  and  the  fize  of  the  cafes  muff 
differ  accordingly  ; 4 oz.  cafes  will  do  for  wheels  of  14  or  16 
inches  diameter,  which  is  the  proportion  generally  ufed.  The 
beft  wood  for  wheels  of  all  forts  is  a light  and  dry  beech. 

86.  Hor'vz/mtal  Wheels, 

Are  beff  when  their  fells  are  made  circular ; in  the  middle 
of  the  top  of  the  nave  muff  a be  pintle,  turned  out  of  the  fame 
piece  as  the  nave,  two  inches  long,  and  equal  in  diameter  to 
the  bore  of  one  of  the  cafes  of  the  wheel : there  muff  be  a 
hole  bored  up  the  centre  of  the  nave,  within  half  an  inch  of  the 
top  of  the  pintle.  The  wheel  being  made,  nail  at  the  end  of 
each  fpoke  (of  which  there  fhould  be  fix  or  eight)  a piece  of 
wood,  with  a groove  cut  in  it  to  receive  the  cafe.  Fix  thefe 
pieces  in  fuch  a manner  that  half  the  cafes  may  incline  upwards 
and  half  downwards,  and  that,  when  they  are  tied  on,  their 
heads  and  tails  may  come  very  near  together;  from  the  tail  of 
one  cafe  to  the  mouth  of  the  other  carry  a leader,  which  fecure 
with  pafted  paper.  Befides  thefe  pipes,  it  will  be  neeeffary  to 
put  a little  meal-powder  infide  the  palled  paper,  to  blow  off 
the  pipe,  that  there  may  be  no  obllru&ion  to  the  fire  from 
ihe  cafes.  By  means  of  thefe  pipes  the  cafe  will  fuccefiively 
"take  fire,  burning  one  upwards  and  the  other  downwards.  On 
the  pintle  fix  a cafe  of  the  fame  fort  as  thofe  on  the  wheel  ; 
this  cafe  muff  be  fired  by  a leader  from  the  mouth  of  the  Jail 
cafe  on  the  wheel,  which  cafe  muff  play  downwards  : inftead 
of  a common  cafe  in  the  middle,  you  may  put  a cafe  of  Chinefe 
fire,  long  enough  to  burn  as  long  as  two  or  three  of  the  cafes  on 
the  wheel. 

Horizontal  wheels  are  oft  fired  two  at  a time,  and  made  to 
keep  time  like  vertical  wheels  only  they  are  made  without  any 
flow  or  dead  fire;  10  or  12  inches  will  be  enough  for  the 
diameter  of  wheels  with  fix  fpokes.  Fig.  16.  reprefents  a wheel 
on  fire,  with  the  firft  cafe  burning. 

87.  Spiral  IV heels. 

Are  only  double  horizontal  wheels,  and  made  thus:  The 
nave  muff  be  about  6 inches  long,  and  fomewhat  thicker  than 
the  frngle  fort  ; inftead  of  the  pintle  at  top,  make  a hole  for 
the  cafe  to  be  fixed  in,  and  two  fets  of  fpokes,  one  fet  near  the 
top  of  the  nave,  and  the  other  near  the  bottom.  At  the  end 
of  each  fprike  cut  a groove  wherein  you  tie  the  cafes,  there 
being  no  fell;  the  fpokes  fhould  not  be  more  than  3^  inches 
long  ftom  the  nave,  fo  that  the  wheel  may  not  be  more  than 
8 or  9 inches  diameter  ; the  cafes  are  placed  in  fuch  a manner, 
that  thofe  at  top  play  down,  and  thofe  at  bottom  play  up, 
but  let  the  third  or  fourth  cafe  play  horizontally.  The  cafe  in 
the  middle  may  begin  with  any  of  the  others  you  piealc.  6 
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fpokes  will  be  enough  for  each  fet,  fo  that  the  wheel  may  con- 
fift  of  12  cafes,  befides  that  on  the  top  : the  cafes  C inches  each 

88.  Plural  Wheels, 

Are  made  to  turn  horizontally,  and  to  confift  of  three  fets  of 
fpokes,  placed  6 at  top,  6 at  bottom,  and  4 in  the  middle,  which 
muft  be  a little  thorter  than  the  reft:  let  the  diameter  of  the 
wheel  be  10  inches  ; the  cafes  muft  he  tied  on  the  ends  of  the 
fpokes  in  groves  cut  on  purpofe,  or  in  pieces  of  wood  nailed  on 
the  ends  of  the  fpokes,  with  grooves  cut  in  them  as  ufual  : in 
clothing  thefe  wheels,  make  the  upper  fet  of  cafes  play  obliquely 
downwards,  the  bottom  fet  obliquely  upwards,  and  the  middle 
fet  horizontally.  In  placing  the  leaders,  you  muft  order  it  fa  that 
the  cafes  may  burn  thus,  viz.  firft  up,  then  down,  then  horizontal, 
and  lo  on  with  the  reft.  But  another  change  may  be  made,  by 
driving  in  the  end  of  the  8th  cafe  two  or  three  ladlefuls  of  flow 
fire,  to  burn  till  the  wheel  has  flopped  its  courfe ; then  let  the 
other  cafes  be  fixed  the  contrary  way,  which  will  make  the  wheel 
run  hack  again : for  the  cafe  at  top  you  may  put  a fmall  gerbe; 
and  let  the  cafes  on  the  fpokes  be  fliort,  and  tilled  with  a ftrono 
brilliant  charge. 

89.  Illuminated  Spiral  Wheel. 

Firft  have  a circular  horizontal  wheel  made  two  feet  diameter, 
with  a hole  quite  through  the  nave  ; then  take  three  thin  pieces  of 
deal,  three  feet  long  each,  and  of  an  inch  broad  each  : one  end 
of  each  of  thefe  pieces  nail  to  the  fell  of  the  wheel,  at  an  equal  di- 
fiance  from  one  another,  and  the  other  end  nail  to  a block  with 
a hole  in  its  bottom,  which  muft  be  perpendicular  with  that  in 
the  block  of  the  wheel,  but  not  fo  large.  The  wheel  being  thus 
made,  have  a hoop  planed  down  very  thin  and  flat;  then  nail 
one  end  of  it  to  the  fell  of  the  wheel,  and  wind  it  round  the  three 
flicks  in  a fpiral  line  from  the  wheel  to  the  block  at  top  : on  the 
top  of  this  block  fix  a cafe  of  Chinefe  fire  ; on  the  wheel  you  may 
place  any  number  of  cafes,  which  muft  incline  downwards,  and 
burn  two  at  a time.  If  the  wheel  fliould  confift  of  10  cafes,  you 
may  let  the  illuminations  and  Chinefe  fire  begin  with  the  fecond 
cafes.  The  fpindle  for  this  wheel  muft  be  a little  longer  than 
the  cone,  and  made  very  frnooth  at  top,  on  which  the  upper 
block  is  to  torn,  and  the  whole  weight  of  the  wheel  to  reft.  See 
fig.  17. 

90.  Doulde  Spiral  Wheel. 

For  this  wheel  the  block,  or  nave,  muft  be  as  long  as  the 
height  of  the  worms,  or  fpiral  lines,  but  muft  be  made  very  thin, 
and  as  light  as  poflible.  In  this  block  muft  be  fixed  feveral 
fpokes,  which  muft  diminifli  in  length,  from  the  wheel  to  the 
top,  fo  as  not  to  exceed  the  furface  of  a cone  of  the  fame  height. 
To  the  ends  of  thefe  fpokes  nail  the  worms,  which  muft  crofs 
each  other  feveral  times  : thefe  worms  clothe  with  illuminations, 
the  fame  as  thofe  on  the  fingle  wheels  ; but  the  horizontal 
wheel  you  may  clothe  as  you  like.  At  top  of  the  worm  place 
a cafe  of  fpur-fire,  or  an  amber  light.  See  fig.  18.  This 
figure  is  Ihown  without  leaders  to  prevent  a confulion  of  lines. 

91.  Balloon  Wheels, 

Are  made  to  turn  horizontally:  they  muft  be  made  2 feet 
diameter,  without  any  fpokes ; very  ftrong,  with  any  number 
of  fides.  On  the  top  of  a wheel  range  and  fix  in  pots,  3 inches 
diameter  and  7 inches  high  each,  as  many  of  thefe  as  there 
are  cafes  on  the  wheel  : near  the  bottom  of  each  pot  make  a 
fmall  vent ; into  each  of  thefe  vents  carry  a leader  from  the  tail 
of  each  cafe  ; fome  of  the  pots  load  with  ftars,  and  fome  with 
ferpents,  crackers,  &c.  As  the  wheels  turn,  the  pots  will 
fuccefiively  be  fired,  and  throw  into  the  air  a great  variety  of 
fires. 

92.  Fruiloni  Wheels. 

Firft  have  a nave  made  9 inches  long  and  3 in  diameter  j 
near  the  bottom  of  this  nave  fix  8 fpokes,  with  a hole  in  the 
end  of  each,  large  enough  to  receive  a 2-  or  4-ounce  cafe : 
each  of  theie  fpoites  may  be  14  inches  long  from  the  block. 
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Near  the  top  of  this  block  fix  8 more  of  the  fame  fpokes,  ex- 
actly over  the  others,  but  not  fo  long  by  2 inches.  As  this 
wheel  is  to  run  horizontally,  all  the  cales  in  the  fpokes  mull 
play  obliquely  upwards,  and  all  thole  in  the  fpokes  at  bottom 
obliquely  downwards.  This  being  done,  have  a Imall  horizontal 
wheel  made  with  8 fpokes,  each  3 inches  long  from  the  block  : 
On  the  top  of  this  wheel  place  a cafe  of  brilliant  fire  : all  the 
cafes  on  this  wheel  muft  play  in  an  oblique  direction  downwards, 
and  burn  2 at  a time,  and  thole  on  the  large  wheel  4 at  a time  ; 
that  is,  2 of  thofe  in  the  top  fet  of  fpokes,  and  2 of  thofe  in 
the  bottom  fet  of  fpokes. 

The  4 firft  cafes  on  the  large  wheel,  and  the  2 firft  on  the 
fmall,  muft  be  fired  at  the  fame  time,  and  the  brilliant  fire  at 
top  at  the  beginning  of  the  iaft  cafes.  The  cafes  of  the  wheels 
may  be  filled  with  a gray  charge.  When  thefe  wheels  are 
completed,  you'muft  have  a ftrong  iron  fpindle,  made  4 feet  6 
inches  long,  and  fixed  perpendicularly  on  the  top  of  a ftand  : on 
this  put  the  large  wheel,  whofe  nave  muft  have  a hole  quite 
through  from  the  bottom  to  the  top.  This  hole  muft  be  large 
enough  totum  eafy  round  the  bottom  of  the  fpindle,  at  which 
place  there  muft  be  a Ihoulder,  to  keep  the  wheel  from  touching 
the  ftand:  at  the  top  of  the  fpindle  put  the  fmall  wheel,  and 
join  it  to  a large  one  with  a leader,  in  order  that  they  may  be 
bred  both  together. 

93.  Caf cades  of  Fire 

Are  made  of  any  fize  ; but  one  made  according  to  the  di- 
menlions  of  that  ftiown  in  pi.  35.  fig.  1.  will  be  large  enough 
for  8-oz.  cafes.  Let  the  diftance  from  A to  B be  3 feet  ; from 
J3  to  C 2 feet  6 inches;  and  from  CD  2 feet ; and  let  the  crofs 
piece  at  A he  4 feet  long:  then  from  each  end  of  this  piece 
draw  a line  to  D ; then  make  the  other  crofs  pieces  fo  long  a9 
to  come  within  thofe  lines.  The  top  piece  D may  be  of  any 
length,  lo  as  to  hold  the  cafes,  at  a little  diftance  from  each 
other;  all  the  crofs  pieces  are  fixed  horizontally,  and  fupported 
by  brackets  ; the  bottom  crofs  piece  fhould  be  about  I foot  6 
inches  broad  in  the  middle,  the  lecontl  1 foot,  the  third  9 in- 
ches, and  the  top  piece  4 inches:  the  cafes  may  be  made  of 
any  length,  but  muft  be  filltd  with  a brilliant  charge.  On  the 
edges  of  the  crofs  pieces  muft  be  nailed  bits  of  wood,  with  a 
groove  cut  in  each  piece,  large  enough  for  a cafe  to  lie  in. 
Thefe  bits  of  wood  are  fixed  fo  as  to  incline  downwards,  and 
that  the  fire  from  one  tier  of  cafes  may  play  over  the  other. 
All  the  cales  being  tied  faft  on,  carry  leaders  from  one  to  the 
other ; and  let  there  be  a pipe  hung  from  the  mouth  of  one  of 
the  cafes,  covered  at  the  end  with  a fingle  paper,  which  you 
burn  to  fire  the  cafeade. 

94.  The  Fire-Tree. 

To  make  a fire-tree,  as  fhown  by  fig.  2.  you  muft  firft  have 
a piece  of  wood  6 feet  long,  and  3 inches  fquare  ; then  at  E,  9 
inches  from  the  top,  make  a hole  in  the  front,  and  in  each  fide; 
or,  inftead  of  holes,  you  may  fix  fhort  pegs,  to  fit  the  infide  of 
the  cafes.  At  F,  9 inches  from  E,  fix  3 more  pegs  ; at  G,  I 
foot  9 inches  from  F,  fix  3 pegs  ; at  H,  9 inches  from  G,  fix  3 
pegs  ; at  1,  9 inches  from  H,  fix  3 pegs,  inclining  downwards; 
but  all  the  other  pegs  muft  incline  upwards,  that  the  cafes  may 
have  the  fame  inclination  as  you  fee  in  the  figure  : then  at  top 
place  a 4-inch  mortar, loaded  with  liars, rains,  or  crackers.  In  the 
middle  of  this  mortar  place  a cafe  filled  with  any  fort  of  charge, 
but  let  it  be  fired  with  the  other  cafes  : a brilliant  charge  will 
do  for  all  the  cafes  ; but  the  mortar  may  be  made  of  any  diame- 
ter, and  the  tree  of  any  ftze  ; and  on  it  any  number  of  cafes, 
provided  they  are  placed  in  the  manner  delcribed. 

95  Chinefe  Fountains. 

To  make  a Chinefe  fountain,  you  muft  have  a perpendicular 
piece  of  wood  7 feet  long  and  2 1 inches  Iquare.  Sixteen  inches 
from  the  top,  fix  on  the  front  a crofs  piece  1 inch  thick,  and  2 1 
broad,  with  the  broad  fide  up  : below  this,  fix  3 mote  pieces  of 
Vol.  VIII. 
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(he  fame  width  and  thicknefs,  at  16  inches  from  each  other: 
let  the  bottom  rail  be  $ feet  long,  and  the  others  of  fach  a 
length  as  to  allow  the  fire-pumps  to  ftand  in  the  middle  of  the. 
intervals  of  each  other.  The  pyramid  being  thus  made,  fix  in 
the  holes  made  in  the  bottom  rail  5 fire-pumps,  at  equal  distances f 
on  the  2d  rail,  place  4 pumps  ; on  the  3d,  3 ; on  the  4th, 
2 ; and  on  the  top  of  the  poll,  t ; but  place  them  all  to  incline 
a little  forwards,  that,  when  they  throw  out  the  liars,  they 
may  not  ftrike  againft  the  crofs  rails.  Having  fixed  your  fire- 
pumps,  clothe  them  with  leaders,  fo  that  they  may  all  be  fired 
together.  See  fig.  3. 

96.  Of  illuminated  Globes  with  horizontal  Wheels. 

The  hoops  for  thefe  globes  may  be  made  of  wood,  tin,  or 
iron  wire,  about  2 feet  diameter.  For  a fingle  globe  take  two 
hoops,  and  tic  them  together,  one  within  the  other,  at  right 
angles ; then  have  a horizontal  wheel  made,  whole  diameter 
muft  be  a little  wider  than  the  globe,  and  its  nave6  inchfes  long; 
on  the  top  of  which  the  globe  is  fixed,  fo  as  to  ftand  3 or  4 
inches  from  the  wheel : on  this  wheel  you  may  put  any  number 
of  cafes,  filled  with  what  charge  you  like;  but  let  two  of  them' 
burn  at  a time  : they  may  be  placed  horizontally,  or  to  ‘incline! 
downwards,  juft  as  you  choofe.  Now  when  the  wheel  i3 
clothed,  fix  on  the  hoops  as  many  illuminations  as  will  Hand 
within  2tinches  of  each  other:  thefe  you  fallen  on  the  hoops  with 
fmall  iron  binding  wire;  and  when  they  are  all  on,  put  on  your 
pipes  of  communication,  which  mull  be  fo  managed  as  to  light' 
them  all  with  the  2d  or  3d  cafe  on  the  wheel.  The  fpindle  ori 
which  the  globe  is  to  run  muft  go  through  the  block  of  the 
wheel,  up  to  the  infide  of  the  top  of  the  globe  ; where  muft:  be' 
fixed  a bit  of  brafs,  or  iron,  with  a hole  in  it  to  receive  the 
point  of  the  fpindle,  on  which  the  whole  weight  of  the  wheel 
is  to  bear,  as  in  fig.  4.  which  reprefents  a globe  on  its  fpindle. 
By  this  method  may  be  made  a crown,  which  is  done  by 
having  the  hoops  bent  in  the  form  of  a crown.  Sometimes 
globes  and  crowns  are  ordered  fo  as  to  ftand  flill,  and  the 
wheel  only  to  turn  round  ; but  when  you  would  have  the  globe 
or  crown  to  ftand  ftill,  and  the  wheel  to  run  by  itfelf,  the  block 
of  the  wheel  muft  not  be  fo  long,  nor  the  fpindle  any  longer 
than  juft  to  raife  the  globe  a little  above  the  wheel;  and  the 
wheel  cales  and  illumination  muft  begin  together. 

97.  Dodecaedron, 

So  called  becaufe  it  nearly  repj-efents  a twelve-tided  figure, 
is  made  thus.  Firft  have  a ball  turned  out  of  tome  hard  wood, 
14  inches  diameter  : when  done  divide  its  furface  into  14  equal 
parts,  from  which  bore  holes  if  inch  diameter,  perpendicular 
to  the  centre,  fo  that  they  may  all  meet  in  the  middle : then  let 
there  be  turned  in  the  infide  of  each  hole  a female  ferew;  and* 
to  all  the  holes  but  one,  muft  be  made  a round  fpolce  5 feet 
long,  with  4 inches  of  the  ferew  at  one  end  to  fit  the  holes; 
then  in  the  ferew-end  of  all  the  fpokes  bore  a hole,  5 inches  up, 
which  muft  be  bored  flanting,  fo  as  to  come  out  at  onefide,  alittle 
above  the  (crew;  from  which  cut  a fmall  groove  along  the  fpolce, 
within  6 inches  of  the  other  end,  where  yon  make  another  hole 
through  to  the  other  fide  of  the  fpolce.  In  this  end  fix  a fpin- 
dle, on  which  put  a fmall  wheel  of  3 or  4 Tides,  each  fide  6 or  7 
inches  long:  thefe  Tides  muft  have  grooves  cut  inthem,  large 
enough  to  receive  a 2 or  4-oz.  cafe.  When  thefe  wheels  are 
clothed,  put  them  on  the  fpindles,  and  af  the  end  of  each  fpin- 
dle put  a nut  to  keep  the  wheel  from  falling  oft’.  The  wheels 
being  thus  fixed,  carry  a pipe  from  the  mouth  of  the  firft  cafe  on 
each  wheel,  through  the  hole  in  the  fide  of  the  fpolce,  and  from 
thence  along  the  grove,  and  through  the  other  hole,  fo  as  to 
hang  out  at  the  ferew-end  about  an  inch.  The  fpokes  being 
all  prepared  in  this  manner,  you  muft  have  a port,  on  which 
you  intend  to  fire  the  work,  with  an  iron  ferew  in  the  top  of  it, 
to  fit  one  of  the  holes  in  the  ball ; on  the  ferew  fix  the  ball ; then 
in  the-top-holeof  the  ball  put  a little  meal-po\Vder,  and  forrfrT 
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loofe  quick-match  : then  (crew  in  all  the  fpokes;  and  in  one  fide 
o!  the  ball  bore  a hole,  in  which  put  a leader,  and  l'ecure  it  at 
the  end  ; and  your  work  will  be  ready  to  be  tired.  By  this 
leader  the  powder  and  match  in  the  centre  is  fired,  which 
will  light  the  match  at  the  ends  of  the  fpokes  all  at  once,  whereby 
all  the  wheels  will  be  lighted  at  once.  There  may  be  an 
addition  to  this  piece,  by  fixing  a fmall  globe  on  each  wheel, 
or  one  on  the  top  wheel  only.  A gray  charge  will  be  proper  for 
the  wheel-cafes. 

yS.  7 be  Yew-Tree  of  briU'nnt  Fire 

Is  reprefented  by  fig.  3.  as  it  appears  when  burning.  Firft, 
let  A be  an  upright  piece  of  wood,  4 feet  long,  2 inches  broad, 
and  1 thick  : at  top  of  this  piece  on  the  flat  fide,  fix  a hoop  14 
inches  diameter  ; and  round  its  edge  and  front  place  illuminations, 
and  in  the  centre  a 5-pointed  ftar;  then  at  E,  which  is  iv  foot 
from  the  edge  of  the  hoop,  place  2 cafes  of  brilliant  fire,  one  on 
each  fide  ; thefe  cafes  fhould  be  1 foot  long  each  : below  thefe 
fix  2 more  cafes  of  the  fame  fize,  and  at  fuch  a diftance,  that 
their  mouths  may  almoft  meet  them  at  top  : then  clofe  to  the 
ends  of  thefe  cafes  fix  2 more  of  the  fame  caies  ; they  mutt  (land 
parallel  to  them  at  E.  The  cafes  being  thus  fixed,  clothe  them 
with  leaders;  fo  that  they,  with  the  illuminations  and  liars  at 
top,  may  all  take  fire  together. 

99.  Stars  with  Points  for  regulated  Pieces , &c. 

Thefe  ftars  are  made  of  different  fizes,  according  to  the  work 
for  which  they  are  intended  : they  are  made  with  cafes  from 
1 oz.  to  1 lb.  but  in  general  with  4-oz.  cafes,  4 or  5 inches 
long  : the  cafes  mull  be  rolled  with  pafte,  and  twice  as  thick  of 
paper  as  a rocket  of  the  fame  bore.  Having  rolled  a cafe, 
pinch  one  end  of  it  quite  clofe:  then  drive  in  ^ a diameter  of 
clay;  and  when  the  cale  is  dry,  fill  it  with  compofition,  2 or  3 
inches  to  the  length  of  the  cafes  with  which  it  is  to  burn  : at 
top  of  the  charge  drive  fome  clay  ; as  the  ends  of  thefe  cafes  are 
feldom  pinched,  they  would  be  liable  to  take  fire.  Having 
filled  a cafe,  divide  the  circumference  of  it  at  the  pinched  end 
clofe  to  the  clay  into  3 equal  parts;  then  bore  jj  holes  with  a 
gimlet  about  the  fize  of  the  nerlc  of  a common  4-oz.  cafe, 
into  the  compofition  : from  one  hole  to  the  other  carry  a quick- 
match,  and  fecure  it  with  paper  : this  paper  muff  be  put  on  in 
the  manner  of  that  on  the  ends  of  wheel-cafes,  fo  that  the 
hollow  part,  which  projects  from  the  end  of  t'ne  cafe,  may  ferve 
to  receive  a leader  from  any  other  work,  to  give  fire  to  the 
points  of  the  ftars.  Thefe  ftars  may  be  made  with  any  number 
of  points. 

100.  Fixed  Sun  with  a tranfp  rent  Face. 

To  make  a fun  of  the  bed  fort,  there  fliould  be  two  rows  of 
cafes,  as  in  fig.  6.  which  will  (how  a double  glory,  and  make 
the  rays  ftrong  and  full.  The  frame,  or  fun  wheel,  muft  be 
made  thus  : Have  a circular  flat  nave  made  very  ftrong,  1 2 

inches  diameter : to  this  fix  6 ftrong  flat  fpokes,  A,  B,  C,  D,  E, 
F.  On  the  front  of  thefe  fix  a circular  fell,  5 feet  diameter  ; 
within  which  fix  another  fell,  the  length  ot  one  of  the  fun  cafes 
lefs  in  diameter;  within  this  fix  a 3d  fell,  whole  diameter  muft 
be  lefs  than  the  2d  by  the  length  of  one  cafe  and  Jd.  The  wheel 
being  made,  divide  the  fells  into  fo  many  equal  parts  as  you 
would  have  cafes  (which  may  be  done  from  24  to  44)  : at  each 
divilion  fix  a flat  iron  fiapie  ; thefe  llaples  muft  be  made  to  fit 
the  cafes,  to  hold  them  faft  on  the  wheel  ; let  the  llaples  be  lo 
placed,  that  one  row  of  cafes  may  lie  in  the  middle  of  the  inter- 
vals of  the  other. 

In  the  centre  of  the  block  of  the  fun  drive  a fpindle,  on  which 
put  a fmall  hexagon  wheel,  whole  cafes  muft  be  filled  with  the 
fame  charge  as  the  cafes  of  the  fun  : two  cafes  of  this  wheel  mult 
burn  at  a time,  and  begin  with  them  on  the  fells.  Having  fixed 
on  all  the  cafes,  carry  pipes  of  communication  from  one  to  the 
other,  as  you  (ee  in  the  figure,  and  from  one  fide  of  the  fun  to 
the  wheel  in  the  middle,  and  from  thence  to  the  other  fide  of 
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the  fun.  1 hefe  leaders  will  hold  the  wheel  fteady  while  the  fun 
is  fixing  up,  and  will  alfo  be  a fure  method  of  lighting  both 
Cafes  of  the  wheel  together.  A fun  thus  made  is  called  a brilliant 
fun,  becaufe  the  wood  work  is  entirely  covered  with  fire  from  the 
wheel  in  the  middle,  to  that  there  appears  nothing  but  fparks 
of  brilliant  fire  : but  if  you  would  have  a tranlparent  face  in  the 
centre,  you  muft  have  one  made  of  pafleboard  ofany  fize.  The 
method  of  making  a face  is,  by  cutting  out  the  eyes  nofe,  and 
mouth,  lor  the  fparks  of  the  wheel  to  appear  through  ; but 
inftead  of  this  face,  you  may  have  one  painted  on  oiled  paper, 
or  Perfian  filk,  drained  tight  on  a hoop ; which  hoop  muft  be 
fupported  by  3 or  4 pieces  of  wire  at  6 inches  diflanre  from 
the  wheel  in  the  centre,  fo  that  the  light  of  it  may  illuminate 
the  face.  By  this  method  you  may  have,  in  the  front  of  a fun, 
V 1 vat  Rex,  cut  in  pafteboard,  orApollo  painted  on  filk;  but, for 
a fmall  collection,  a fun  with  a fingle  glory,  and  a wheel  in  front, 
will  be  molt  datable.  Half-pound  cafes,  filled  10  inches  with 
compofition,  will  be  a good  fize  for  a fun  5 feet  diameter;  but, 
if  larger,  the  cafes  muft  be  greater  in  proportion. 

1 ox.  Three  Vertical  Wheels  illuminated,  which  turn  on  tbeir  own 
Naves  upon  a horizontal  Table. 

A plan  of  this  is  (hown  by  tig.  7.  Let  D be  a deal  table  3 
feet  in  diameter  : this  table  muft  be  fixed  horizontally  on  the  top 
of  a poll ; on  this  poll  muft  be  a perpendicular  iron  fpindle, 
which  muft  come  through  the  centre  of  the  table  : then  let 
A,  B,  C,  be  3 fpokes  joined  to  a triangular  fiat  piece  of  wood, 
in  the  middle  of  which  make  a hole  to  fit  eafily  over  the  fpindle : 
let  E,  F,  G,  be  pieces  of  wood,  4 or  5 inches  long  each,  and  2 
inches  fquare,  fixed  on  the  under  fides  of  the  fpokes;  in  thefe 
pieces  make  holes  lerigthwife  to  receive  the  thin  part  of  the  blocks 
of  the  wheels,  which,  when  in,  are  prevented  from  coming  out 
by  a fmall  iron  pin  being  run  through  the  end  of  each.  K,  L, 
M,  are  3 vertical  octagon  wheels,  18  inches  diameter  each  : the 
blocks  of  thefe  wheels  muft  be  long  enough  for  3 or  4 inches  to 
reft  on  the  table  ; round  which  part  drive  a number  of  (harp 
points  of  wire,  which  muft  not  project  out  of  the  blocks  more 
than  i-x6th  of  an  inch  : the  ufe  of  thefe  points  is,  that,  when- 
the  blocks  run  round,  they  will  ftick  in  the  table,  and  help  the 
wheels  forward  : if  the  naves  are  made  of  ftrong  wood,  one 
inch  will  be  enough  for  the  diameter  of  the  thin  part,  which 
fhould  be  made  to  turn  eafy  in  the  holes  in  the  pieces  E,  F,  G. 
On  the  front  of  the  wheels  make  4 or  5 circles  of  ftrong  wire, 
or  flat  hoops,  and  tie  on  them  as  many  illuminations  as  they  will 
hold  at  2 inches  from  each  other  : inftead  of  circles,  you  may 
make  fpiral  lines,  clothed  with  illuminations,  at  the  fame  dit- 
tance  from  each  other  as  thofc  on  the  hoops.  When  illumi- 
nations are  fixed  on  a fpiral  line  in  the  front  of  a wheel,  they 
muft  be  placed  a little  on  the  llant,  the  contrary  way  that  ths 
wheel  runs  : the  cafes  for  thefe  wheels  may  be  filled  with  any 
coloured  charge,  but  muft  burn  only  one  at  a time. 

The  wheels  being  thus  prepared,  you  muft  have  a globe, 
crown,  or  fpiral  wheel,  to  put  on  the  fpindle  in  the  middle  of 
the  table  : this  fpindle  fliould  be  juft  long  enough  to  raile  the 
weed  of  the  globe,  crown,  or  fpiral  wheel,  fo  high  that  its  fire 
may  play  over  the  3 vertical  wheels:  by  this  means  their  fires 
will  not  be  confuted,  nor  will  the  wheels  receive  any  damage 
from  the  fire  of  each  other.  In  clothing  this  work,  let  th« 
leaders  be  fo  managed,  that  all  the  wheels  may  light  together, 
and  the  illuminations  after  2 cafes  of  each  wheel  are  burned.. 

102.  Illuminated  Chandelier. 

Illuminated  works  arc  much  admired  by  the  Italians,  and  in  - 
deed are  a great  addition  to  a collection  of  works  : in  a grand 
exhibition  an  illuoiinated  piece  fhould  he  fired  after  every  two  or 
three  wheels,  or  fixed  pieces  of  common  and  brilliant  fins  ; and 
likewife  illuminated  works  may  be  made  cheap,  quirk,  .and  eafy. 

To  make  an  illuminated  chandelier,  you  muft  rirlt  have  one 
made  of  thin  wood  (Ice  fig.  8.)  The  chandelier  being  made. 
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bore  in  the  front  of  the  branches,  and  in  the  body,  and  alfo  in 
the  crown  at  top,  as  many  holes  for  illuminations  as  they  will 
contain  at  3 inches  diftance  from  each  other : in  thefe  holes  put 
illuminations  filled  with  white,  blue,  or  brilliant  charge.  Hav- 
ing fixed  in  the  port -fires,  clothe  them  with  leaders,  to  that  the 
chandelier  and  crown  may  light  together.  The  Imall  circles  on 
this  figure  reprefent  the  months  of  the  illuminations,  which 
mult  project  liraight  from  the  front. 

103.  Illuminated  Yew  Tree. 

Firft  have  a tree  made  of  wood,  Inch  as  is  fliown  by  fig.  9. 
The  middle  piece, or  Item,  on  which  the  branches  are  fixed,  mutt 
be  8 feet  6 inches  high  : at  the  bottom  of  this  piece  draw  a line, 
at  right  angles,  2 feet  6 inches  long  at  each  fide  ; then  from  L, 
which  is  1 foot  6 inches  from  the  bottom,  draw  a line  on  each 
fide  to  C and  D : thefe  lines  will  give  the  length  of  the  two  firft 
branches.  Then  put  on  the  two  top  branches  parallel  to  them 
at  bottom  : let  the  length  of  each  of  thefe  branches  be  1 foot 
from  the  Item  : from  the  ends  of  thefe  two  branches  draw  a line 
to  C and  D:  then  fix  on  5 more  branches  at  an  equal  diftance 
from  each  other,  and  their  length  will  be  determined  by  the  lines 
AC  and  ED.  When  the  branches  are  fixed,  place  illuminating 
port-fires  on  the  top  of  each,  as  many  as  you  choofe : behind 
the  top  of  the  Item  fatten  a gerbe  or  wh'te  fountain,  which 
mult  be  fired  at  the  beginning  of  the  illuminations  on  the  tree. 

1 04  Flaming  Stars  with  brilliant  JFbeels. 

To  make  a flaming  ltar,  you  mult  firft  have  made  a circular 
piece  of  ftrong  wood  about  1 inch  thick  and  2 feet  diameter: 
round  this  block  fix  8 points,  2 feet  6 inches  long  each  ; 4 
of  thefe  points  mutt  be  liraight  and  4 flaming  : thefe  points 
being  joined  on  very  ftrong,  and  even  with  the  furface  of  the 
block,  nail  tin  or  pafteboard  on  their  edges,  from  the  block  to 
the  end  of  each,  where  they  mutt  be  joined:  this  tin  mult 

project  in  front  8 inches,  and  be  joined  where  they  meet  at 
the  block  ; round  the  front  of  the  block  fix  4 pieces  of  thick 
iron  wire,  8 inches  long  each,  equally  ditlant  from  each  other: 
this  being  done,  cut  a piece  of  pafteboard  round,  2 feet  dia- 
meter, and  draw  on  it  a (tar,  as  may  be  leen  in  fig.  io.  Cut 
out  this  ftar,  and  on  the  back  of  it  pafte  oiled  paper;  then 
paint  each  point  half  red  and  half  yellow,  lengthwife  ; but  the 
body  of  the  ftar  mult  be  left  open,  wherein  muft  run  a brilliant 
wheel,  made  thus  : Have  a light  block  turned  nine  inches  long  : 
at  each  end  of  ' it  fix  6 fpokes  ; at  the  end  of  each  fpoke  put  a 
2-ounce  cafe  of  brilliant  fire  : the  length  of  thefe  cafes  mult  be 
in  proportion  to  the  wheel,  and  the  diameter  of  the  wheel  when 
the  cates  are  on  muft  be  a little  lefs  than  the  diameter  of  the 
body  of  the  fmall  ftar : the  cafes  on  the  fpokes  in  front  muft 
have  their  mouths  incline  outwards,  and  thofe  on  the  infide 
fpokes  muft  be  placed  fo  as  to  form  a vertical  circle  of  fire. 
When  you  place  your  leaders,  carry  the  firft  pipe  from  the  tail 
of  1 of  the  cates  in  tront  to  the  mouth  of  1 of  the  infide  cafes, 
and  from  the  tail  of  that  to  another  in  front,  and  fo  on  to  all 
the  cafes.  Your  wheel  being  made,  put  it  on  a fpindle,  in  the 
centre  of  ihe  ftar;  this  fpindle  muft  have  a fliouider  at  bottom, 
to  keep  the  wheel  at  a little  diftance  from  the  block.  This  wheel 
muft  be  kept  on  the  fpindle  hy  a nut  at  the  end  ; having  fixed 
on  the  wheel,  fallen  the  tranfparcnt  ftar  to  the  4 pieces  of  wire  : 
when  you  fire  it,  you  will  only  fee  a common  horizontal  wheel ; 
but  when  the  firft  cafe  is  burnt  out,  it  will  fire  one  of  the  veriical 
cafes,  which  will  fliow  the  tranfparent  liar,  and  fill  the  large 
flames  and  points  with  fire  ; tueii  it  will  again  appear  like  a 
common  wheel,  and  (o  on  for  J2  changes. 

105.  Frojctkd  regulated  Fiece  of  nine  Mutation s. 

A regulated  piece,  it  well  executed,  is  as  curious  as  any  in 
fire-works : it  con  fills  of  fixed  and  moveable  pieces  on  one  fpindle, 
reprefenting  various  figures,  which  take  fire  fuccdlively  one  from 
another,  without  any  aflillancc  after  lighting  the  firft  mutation, 
bee  tig.  II. 
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I.  Names  of  the  mutations,  with  the  colour  of  fire  and  fize 
of  the  cafe  belonging  to  each. 

Firjl  mutation  is  a hexagon  vertical  wheel,  illuminated  in  front 
with  fmall  port- fires  tied  on  the  fpokes;  this  wheel  mull  be 
clothed  with  2-ounce  cafes,  filled  with  black  charge;  the  length 
of  thefe  cafes  is  determined  by  the  fize  of  the  wheel,  but  muft 
bum  fingly. 

Second  mutation  is  a fixed  piece,  called  a golden  glory , by 
re-afon  of  the  cafes  being  filled  with  fpur  fire.  The  cafes  muft 
(land  perpendicular  to  ihe  block  on  which  they  are  fixed,  to  that, 
when  burning,  they  may  reprefent  a glory  of  fire.  This  muta- 
tion is  generally  compofed  of  5 or  7 two-ounce  cafes. 

Third  mutation  is  moveable  ; and  is  only  an  otlagon  vertical 
wheel,  clothed  with  4-ounce  cafes,  filled  with  brilliant  charge  : 
2 of  thefe  cafes  muft  burn  at  a time.  In  this  wheel  you  may 
make  changes  of  fire. 

Fourth  mutation  is  a fixed  fun  of  brilliant  fire,  confiding  of  12 
four-ounce  cafes  : the  necks  of  thefe  cafes  muft  be  a little  larger 
than  thofe  of  4-ounce  wheel-cafes.  In  this  mutation  may  be 
made  a change  of.  fire,  by  filling  the  cafes  half  with  brilliant 
charge,  and  half  with  gray. 

Fifth  mutation  is  a fixed  piece,  called  the  porcupine's  quills . 
This  piece  confifts  of  12  fpokes.  Handing  perpendicular  to  the 
block  in  which  they  are  fixed  ; on  each  of  thefe  fpokes,  near 
the  end,  muft  be  placed  a 4-ounce  cafe  of  brilliant  fire.  All 
thefe  cafes  muft  incline  either  to  the  right  or  left,  fo  that  they 
may  all  play  one  way. 

Sixth  mutation  is  a Handing  piece,  called  the  crofsfre.  This 
mutation  confifts  of  8 fpokes  fixed  in  a block  ; near  the  end  of 
each  of  thofe  fpokes  muft  be  tied  two  4-ounce  cafes  of  white 
charge,  one  acrofs  the  other,  fo  that  the  fires  from  the  cafes  on 
one  (poke  may  interfeft  the  fire  from  the  cafes  on  the  other. 

Seventh  mutation  is  a fixed  wheel,  with  2 circular  fells,  on 
which  are  placed  x6  eight-ounce  cafes  of  brilliant  fire,  in  the 
form  of  a ftar.  This  piece  is  called  a fixed  Jiar  of  wild  fire. 

Eighth  mutation.  This  is  a beautirul  piece,  called  a brilliant 
Jiar-piece.  It  confifts  of  6 fpokes,  which  are  ftrengthened  by  7. 
fells  of  a hexagon  form,  at  fome  diftance  from  each,  other : at 
the  end  of  each  fpoke,  in  the  front,  is  fixed  a brilliant  ftar  of 
points  ; and  on  each  fide  of  every  ftar  is  placed  a 4-ounce  cafe 
of  black  or  gray  charge  ; thefe  cafes  muft  be  placed  with  their 
mouths  fidewile,  fo  that  their  fires  may  crofs  each  other. 

Ninth  mutation  is  a wheel-piece.  This  is  Compofed  of  6 long 
fpokes,  with  a hexagon  vertical  wheel  at  the  end  of  each;  thefe 
wheels  run  on  fpindles  in  the  front  of  the  fpokes;  at!  the  wheels 
are  lighted  together : 2-ounce.cafes  will  do  for  thefe  wheels,  and 
may  be  filled  with  any  coloured  charge. 

II.  Proportions  of  the  mutations,  with  the  method  of  con- 
veying the  fire  from  one  to  the  other,  and  the  diftance  they 
Hand  one  from  the  other  on  the  fpindle. 

Fuji  mutation  muft  be  a hexagon  vertical  wheel,  14  inches 
diameter;  on  one  fide  of  the  block,  vvhofe  diameter  is  2]  inches, 
is  fixed  a tin  barrel  A (fee  fig  11.  n°  1.)  This  barrel  muft  be 
a little  lefs  in  diameter  than  the  nave  ; let  the  length  of  the  barrel 
and  block  be  6 inches.  Having  fixed  the  cafes  on  the  wheel, 
carry  a leader  from  the  tail  of  the  laft  cafe  into  the  tin  barrel 
through  a hole  made  on  purpofe,  2 inches  from  the  block  ; at 
the  end  of  this  leader  let  there  be  about  1 or  2 inches  of  lool'e 
match;  but  take  care  to  lecure  well  the  hole  wherein  the  pipe 
is  put,  to  prevent  any  fparks  falling  in,  which  would  light  the 
fecond  mutation  before  its  time,  and  confufe  the  whole. 

Second  mutation  is  thus  made.  Have  a nave  turned  2}  inches 
diameter,  and  3 long  ; then  let  j an  inch  of  that  end  which 
faces  the  firft  wheel  be  turned  fo  as  to  fit  eafy  into  the  tin  barrel 
of  the  firft  mutation,  which  mull  turn  round  it  without  touching. 
On  the  other  end  of  the  block  fix  a tin  barrel  Ef,  n°  2.  This 
barrel  muft  be  0 inches  long,  and  only  half  an.  inch  of  it  to  fit 
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on  the  block.  Round  the  nave  fix. '5  (pokes,  1 £ inch  long  each  -, 
the  diameter  of  the  fpokes  mull  be  equal  to  a 2 -ox  former.  On 
thefe  fpokes  put  five  7-inch  z-oz.  cafes  of  fpur-fire,  and  carry 
leaders  from  the  mouth  of  one  to  the  other,  that  they  may  all 
light  together.  Then  from  the  mouth  of  one  of  the  cafes  carry  a 
leader  through  a hole  bored  flantwife  in  the  nave,  from  between 
the  fpokes,  to  the  front  of  the  block  near  the  fpindle  hole: 
the  end  of  this  leader  muft  projeft  out  of  the  hole  into  the  barrel 
of  the  firft  mutation,  fo  that  when  the  pipe  which  comes  from 
the  end  of  the  1 alt  cafe  on  the  firft  wheel  flafhes,  it  may  take  fire, 
and  light  the  id  mutation.  To  comriiunicaie  the  fire  to  the  3d 
mutation,  bore  a hole  near  the  bottom  of  one  of  the  5 cafes  to 
the  compofition,  and  from  thence  carry  a leader  into  a hole  made 
in  the  middle  of  the  barrel  B : this  hole  muft  be  covered  with 
patted  paper. 

Third  imitation  may  be  either  an  0 flagon  or  hexagon  wheel,  20 
inches  diameter;  let  the  nave  be  3^  inches  diameter,  and  j-j in 
length  ; ij;  inch  of  the  front  of  the  haVfe  muft  be  made  to  fit  irt 
the  barrel  B.  On  the  other  end  of  the  block  fix  a tin  barrel  C, 
n°  3.  This  barrel  muft  be  6^  inches  in  length,  one  inch  of 
which  mull  fit  over  the  block.  The  cafes  of  this  wheel  muft 
burn  2 at  a time;  and  from  the  mouths  of  the  2 firft  cafes  carry 
a leader,  through  holes  in  the  nave,  into  the  barrel  of  the  fecond 
mutation,  after  the  ufual  manner:  but  befides  thefe  leaders  let 
a pipe  go  acrofs  the  wheel  from  one  firft  cafe  to  the  other  ; then 
from  the  tail  of  one  of  the  1 aft  cafes  carry  a pipe  into  a hole  in 
the  middle  of  the  barrel  C : at  the  end  of  this  pipe  let  there  be 
fome  loofe  quick-match. 

Fourth  and  f.ftb  mutations.  Thefe  may  be  defcribed  under  one1 
head,  as  their  naves  are  made  of  one  piece,  which  from  E to  F 
is  14  inches;  E,  a block  4 inches  diameter,  with  10 -or  12 
fhort  fpokes,  on  which  are  fixed  it -inch  8-oz.  cafes:  let  the 
front  of  this  block  be  made  to  fit  eafy  in  the  barrel  C,  and  clothe 
the  cafes  fo  that  they  may  all  light  together;  and  let  a pipe 
be  carried  through  a hole  in  the  block  into  the  barrel  C,  in 
order  to  receive  the  fire  from  the  leader  brought  from  the  laft 
cafe  on  the  wheel.  G.  is  the  nave  of  the  fifth  mutation,  whofe 
diameter  muft  be  4^  inches  : in  this  nave  fix  10  or  12  fpokes, 
i ‘ foot  in  length  each  ; thefe  fpokes  muft  ftand  7 inches  dif- 
t?.nt  from  the  fpokes  of  the  4th  mutation  ; and  at  the  end  of 
each  fpoke  tie  a 4-oz.  cafe,  as  nc  5.  All  thefe  cafes  are  to  be 
lighted  together,  by  a leader  brought  from  the  end  of  one  of 
the  cafes  on  n1  4.  Let  F and  H be  of  the  fame  piece  of  wood 
as  E and  G,  but  as  much  thinner  as  poftible,  to  make  the 
work  light. 

Sixth  and feventh  mutations.  The  blocks  of  thefe  2 muta- 
tions are  turned  out  of  one  piece  of  wood,  whofe  length  from  F 
to  P is  15  inches.  L,  a block  5 inches  diameter,  in  which  are 
fixed  8 fpokes,  each  2 feet  4 inches  long  ; at  the  end  of  each 
f,  ke  tic  2 4-oz  cafes,  as  n°  6.  All  thefe  cafes  muft  be  fired  at  the 
fame  time,  by  a pipe  brought  from  the  end  of  one  of  the  cafes 
On  the  5th  mutation.  Let  the  diflance  between  the  fpokes  at  L, 
and  thofe 'in  the  5th  mutation,  be  7 inches.  M,  the  nave  of 
the '7th  mutation,  whofe  diameter  muft  he  inches:  in  this 
riave  fix  8 fpokes,  and  on  the  front  of  them  2 circular  fells, 
one  of  4 feet  8 inches  diameter,  and  one  of  3 feet  1 1 diameter; 
on  thefe  fells  tie  16  8-cz.  orpound  cafes,  as  in  n°  7.  and  carry 
leaders  from  one  to  the  other,  fo  that  they  may  be  all  fired 
together.  This  mutation  muft  be  fired  by  a leader  brought 
from  the  tail  of  one  of  the  cafes  on  the  6th  mutation. 

Eighth  and  nin  b mutations.  The  blocks  of  thefe  may  be 
tyrneu  out  of  one  piece,  whole  length  from  P to  D inuft  be  12 
inches.  O,  the  block  of  the  8th  mutation,  which  muft  be  6 
inches  diameter ; and  in  it  muft  he  fixed  6 fpokes  each  3 feet  in 
length,  ftreiigtbemd  by  an  hexagon  fell  within  3 or  4 inches  of 
the  ends  of  the  fpokejf:  clofe  to  the  end  of  each  fpoke,  in  the 
ff&nt,  lix’a  five-pointed  brilliant  (far;  then  7 inches  below  each 
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(tar  tie  two  io-inch  8-oz.  cafes,  fo  that  the  upper  encL  of  the 
cafes  may  reft  on  the  fells,  and  their  ends  on  the  fpokes.  Each 
of  thefe  cafes  muft  he  placed  parallel  to  the  oppofite  fell  (fee 
11°  8.)  NNN,  &-C.  are  the  cafes,  and  kkk,  8re.  the  ftars. 

_ The  9th  mutation  is  thus  made.  Let  D be  a block  7 inches 
diameter.  In  this  block  muft  be  ferewed  fe  fpokes,  6 fed  long 
each,  with  holes  and  grooves  for  leaders,  as  thole  in  the  dode- 
caedron ; at  the  end  of  each  fpoke,  in  the  front,  fix  a fpindle 
for  a hexagon  vertical  wheel,  10  inches  diameter,  as  in  n°  9. 
When  thefe  wheels  are  on,  carry  a leader  from  each  into  the 
block,  fo  that  they  may  all  meet;  then  lead  a pipe  from  the  end 
of  one  of  the  cafes  of  the- "8th  mutation,  through  a hide  bored 
in  the  block  D,  to  meet  the  leaders  from  the  vertical  wheels,  fo 
that  they  may  all  be  fired  together. 

The  fpindles  for  larger  pieces  are  required  to  be  made  very 
ftrong,  and  as  exaft  as  poftible:  fora  piece  of  9 mutations,  let 
the  fpindle  be  at  the  large  end  1 inch  diameter,  and  continue 
that  t hick n els  as  far  as  the  7th  mutation  ; and  thence  to  the  rib* 
let  its  diameter  be  | of  an  inch  5 from  the  5th  to  the  4th,  f of 
an  inch;' from  the  4th  to  the  2d.  1 inch  ; ‘andfrom  the  2d  to 
the  end,-  \ of  an  inch.  At  the  Imall  end  muft  be  a' nut  to  keep 
on  the  firft  wheel,  and  at  the  thick  end  muft  be  a large  nut,  as 
fhown  by  the  figure  ; fo  that  the  threw  part  of  the  fpindle  hein* 
put  through  apoft,  and  a nut  ferewed  on  tight,the  fpindle  will  be 
held  fall  and  lleady : but  you  are  to  oblerve,  that  that  part  of  the 
fpindle  on  which  the  moveable  pieces  are  to  run,  be  made  long 
enough  fof  the  wheels  to  run  eaty  without  flicking;  the  fixed  piece* 
being  made  on  different  blocks,  the  leaders  mull  be  joined,  after 
they  are  fixed  on  the  fpindle.  The  heft  method  of  preventing 
the  fixed  mutations  from  moving  on  the  fpindle,  is  to  make 
that  part  of  the  fpindle  which  goes  through  them  fquare  ; but  as 
it  would  be  difficult  to  make  fquare  holes  through  I'uch  long 
blocks  as  are  lometitnes  required,  it  will  be  bell  to  make  them 
thus  : Bore  a hole  a little  larger  than  the  diameter  of  the  fpindle’; 
and  at  each  end  of  the  block,  over  the  hole,  fallen  a piece  of 
brals  with  a fquare  hole  in  it  to  fit  the  fpindle. 

106.  To  make  an  horizontal  IVbeel  change  to  a Vertical  IVbeel 
with  a Sun  in  front. 

The  fudden  change  of  this  piece  is  very  pleafing;  and  gives 
great  furprife  to  thofe  who  are  not  acquainted  with  the  contri- 
vance. A wheel  for  this  purpofe  Ihould  be  about  three  feet  dia- 
meter, and  its  fell  circular;  on  which  tie  16  half-pound  cafes 
filled  with  brilliant  charge:  two  of  thefe  cafes  muft  burn  at  a 
time;  and  on  each  end  of  the  nave  muft  be  a tin  barrel  of  the 
fame  couftruhtion  as  thofe  on  the  regulated  piece.  The  wheel 
being  completed,  prepare  the  pod  or  Hand  thus  : Firft  have  a 
ftand  made  of  any  height,  about  three  or  four  inches  fquare;  then 
fav»  off  from  the  top  a piece  two  feet  long;  this  piece  join  again 
at  the  place  where  it  was  cut,  with  a hinge  on  one  fide,  fo  that 
it  may  lift  up  and  down  in  the  front  of  the  ftand;  then  fix  on 
the  top  of  the  bottom  part  of  the  Hand,  on  each  fide,  a bracket ; 
which  brackets  muft  projeiSt  at  right  angles  with  the  ftand,  one 
foot  from  the  front,  for  the  thort  piece  to  reft  on.  Thele 
brackets  muft  be  placed  a little  above  the  joint  of  the  poft,  fo 
that  when  the  upper  Hand  falls,  it  may  lie  between  them  at 
right  angles  with  the  bottom  ftand  ; which  may  be  dune  by 
fixing  a piece  of  wood,  one  foot  lung,  between  the  brackets, 
and  even  with  the  top  of  the  bottom  ftand;  then,  as  the 
brackets  rile  above  the  bottom  ftand,  they  will  form  a channel 
for  the  ffiort  poft  to  lie  in,  and  keep  it  Heady  without  (training 
the  hinge.  On  the  fide  of  the  ffiort  poft,  oppofite  the  hinge; 
nail  a piece  of  wood,  of  fuch  a length,  that,  when  the  poft  is 
perpendicular,  it  may  reach  about  feet  down  the  long  poft; 
to  which  being  tied,  it  will  hold  the  ffiort  ftand  upright;  The 
ftand  being  thus  prepared,  in  the  top  of  it  fix  a fpindle  10  inches 
long  : on  this  fpindle  put  the  wheel : then  fix  on  a brilliant  fun 
with  a fingle  glory;  the  diameter  of  this  fun  mutt  be -6  inches 
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1-fs  than  that  of  the  wheel.  When  you  fire  this  piece,  light  the 
wheel  firft,  and  let  it  run  horizontally  till  four  cafes  are  con- 
lumed  : then  from  the  end  of  the  fourth  cafe  carry  a leader  into 
the  tin' barrel  that  turns  over  the  end  of  the  ftand  : this  leader 
mull  be  met  by  another  brought  through  the  top  of  the  poft, 
from  a cafe  filled  with  a ftrong  port-fire  charge,  and  tied  to  the 
bottom  poll,  with  its  mouth  facing  the  packthread  which  holds 
up  the  ttand  ; fo  that  when  this  cafe  is  lighted,  it  will  hurn  the 
packthread,  and  let  the  wheel  fall  forward,  by  which  means 
it  will  become  vertical  : then  from  the  latt  cafe  of  the  wheel, 
carry  a leader  into  the  barrel  next  the  fun,  which  will  begin  as 
loon  as  the  wheel  is  burnt  out. 

107.  Grand  Folate  illuminated  with  a projected  Wheel  in  front. 

Firfl  have  two  hoops  made  of  ftrong  iron  wire,  one  of  6 feet 
diameter,  and  one  of  4 feet  2 inches;  thefe  hoops  muff  be  joined 
to  fcrolls  A,  A,  A,  &c.  as  in  pi.  36.  fig.  1.  Thefe  fcrolls  mull 
be  made  of  the  fame  fort  of  wire  as  the  hoops  ; on  thefe  fcrolls 
tie  with  iron-binding  wire,  as  many  illuminating  port-fires  as 
they  will  hold,  at  two  inches  diftance ; clothe  thefe  port- fires 
with  leaders,  fo  that  they  may  all  take  fire  together.  Then  let 
C be  a circular  wheel  of  four  fpokes,  t feet  6 inches  diameter  ; 
and  on  its  fell  tie  as  many  40Z.  cafes,  head  to  tail,  as  will 
complete  the  circle,  only  allowing  a fufficient  diftance  between 
the  cafes,  that  the  fire  may  pafs  tree;  which  may  be  done  by 
cutting  the  upper  part  of  the  end  of  each  cafe  a little  fhelving: 
on  each  Ipoketix  a g^oz.  cafe,  about  three  inches  from  the  fell  of 
the  wheel : thefe  cafes  are  to  burn  one  at  a time,  and  the  firfl  of 
them  to  begin  with  thofe  on  the  fell,  of  which  four  are  to  burn 
at  a time  3 lo  that  the  wheel  will  laft  no  lohger  than  i of  the 
cafes  on  the  fell,  which  in  number  fhould  be  16  or  20.  On  the 
front  of  the  wheel  form  a fpiral  line  with  ftrong  wire,  on  which 
tie  port  fires,  placing  them  on  a llant,  with  their  mouths  to  face 
the  fame  wav  as  the  cafes  on  the  wheel ; all  thefe  port  fires  mult 
be  fired  with  the  fecond  cafes  of  the  wheel.  Let  D,  D,  D,  Sec.  be 
fpokes  of  wood,  all  made  to  ferew  into  a block  in  the  centre  ; 
each  of  thefe  fpokes  may  be  in  length  about  4 feet  6 inches ; in 
the  top  of  each  fix  a fpindle,  and  on  each  fpindle  put  a fpiral 
wheel  of  8 fpokes,  fuch  as  L,  E,  E,  Sec.  The  blocks  of  thefe 
wheels  mull  have  a hole  at  top  for  the  centre  cafes,  and  the  fpindle 
mult  have  nuts  ferewed  on  their  ends;  which  nuts  fhould  fit  in 
the  holes  at  top  of  the  blocks,  fo  that  all  the  wheels  muft  be  put 
on  before  you  fix  in  the  centre  cafes;  as  fome  of  thefe  wheels,  by 
reafon  of  their  fituatiori,  will  not  bear  on  the  nut,  it  will  be  ne- 
ceffary  to  have  fmooth  (boulders  made  on  the  (pindles  for  the 
blocks  to  run  on.  The  cales  of  thefe  wheels  are  to  burn  double; 
and  the  method  of  firing  them  is  by  carrying  a leader  from  each 
down  the  fpokes  into  the  block  in  the  centre,  as  in  the  dodecae- 
dron,  but  the  centre  cafe  of  each  wheel  mud  begin  with  the  two 
laft  cafes  as  ufual.  It  is  to  beobferved,  that  the  large  circular 
wheel  in  front  mull  have  a tin  barrel  on  its  block,  into  which  a 
pipe  rnuft  be  carried  from  one  of  the  fecond  cafes  on  the  wheel; 
this  pipe  being  met  by  another  from  the  large  block,  in  which 
the  S fpokes  are  ferewed,  will  fire  all  the  fpiral  wheels  and  the 
illuminating  port  fires  at  the  fame  time.  The  cafes  of  the  pro- 
jedted  wheel  may  he  filled  with  a white  charge,  and  thofe  of  the 
lpiral  wheels  with  a gray. 

ic8.  A loon  and  Seven  Stars. 

Let  fig.  2.  be  a fmooth  circular  board  6 feet  diameter : out 
of  the  middle  of  it  cut  a circular  piece  12  or  14  inches  diameter; 
and  over  the  vacancy  put  white  Perfian  filk,  on  which  paint  a 
moon's  face:  then  let  1,  I,  I,  &c.  be  (tars,  each  4 or  <5  inches 
diameter,  cut  out  with  five  points,  and  covered  with  oiled  filk: 
on  the  front  of  the  large  circular  board  draw  a 7-pointed  flar, 
as  large  as  the  circle  will  allow  ; then  on  the  lines  which  form  this 
(tar,  bore  holes,  wherein  fix  pointed  liars.  When  this  cafe  is  to 
Le  fired;  it  mult  be  fixed  upon  the  front  ot  a poft,  on.  a fpindle, 
with  a wheel  of  brilliant  fire  behind  the  face  of  the  moon;  lo  that, 
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while  the  wheel  burns,  the  moon  and  liars  will  appear  tranfparent ; 
and  when  the  wheel  h as  burnt  out,  they  will  dil'appear,  and  the 
large  liar  in  front,  which  is  formed  of  pointed  liars,  willb-gin. 
being  lighted  by  a pipe  of  communication  from  the  lull  calc  of 
the  vertical  wheel,  behind  the  moon  ; this  pipe  mutt  be  managed 
in'  the  fame  manner  as  thofe  in  regulated  pieces. 

109.  Double  Cone- lid' eel  illuminated. 

This  piece  is  reprefented  by  fig.  3.  Let  A be  a ftrong  decagon 
wheel,  2 feet  6 inches  diameter;  then  on  each  fide  of  it  fix  a 
cone  B and  C : thefe  cones  are  to  confift  of  a number  of  hoops, 
fupported  by  3 or  4 pieces  of  wood,  in  the  manner  of  the  fpiral 
wheels.  Let  the  height  of  each  cone  be  3 feet  6 inches  ; and 
on  all  the  hoops  tie  port-fires  horizontally,  with  their  mouths 
outwards,  and  clothe  the  wheel  with  8-oz.  cafes,  all  to  play  ho- 
rizontally, two  at  a time  : the  cones  may  be  fired  with  the  firft 
or  lecond  cafes.  The  fpindle  for  this  piece  mull  go  through  both 
the  cones,  and  rife  three  feet  above  the  point  of  the  cone  at  top  ; 
fo  that  its  length  will  be  10  feet  4 inches  from  the  top  of  the  poft 
H,  in  which  it  is  fixed,  allowing  four  inches  for  the  thicknefs  of 
the  block  of  the  wheel.  The  whole  weight  of  the  wheel  and  cone^ 
mull  bear  on  a Ihoulder  in  the  fpindle,  on  which  the  block  of 
the  wheel  mull  turn. — Near  the  top  of  the. fpindle  muft  be  a 
hole  in  the  front,  into  which  ferew  a (mail  fpindle,  after  theconea 
are  on  : then  on  this  fmall  fpindle  fix  a fun  I),  campofed.  of 
fixteen  9-inch  4 oz.  cafes  of  brilliant  fire  ; which  cales  nyylt  not 
he  placed  on  a fell,  but  only  (luck  into  a block  of  6 inches  , (fia- 
meter:  then  iri  the  front  of  this  fun  muft.be  a circular  .vertical- 
wheel,  16  inches  diameter;  on  the  front  of  this  wheel  form, 
with  iron  wire  a fpiral  line,  and  clothe  it  with  illuminations  after 
the  ul'ual  method.  As  this  wheel  is  not  to  be  fired  till  the  cones 
are  burnt  out,  the  method  of  firing  it  is  thus  : Let  the  hole  in 
the  block,  at  the  top  of  the  uppermoft  cone,  be  a little  larger 
than  the  fpindle  which  paffes  through  it.  Then,  from  the  firlt 
cafe  of  the  vertical  wheel  before  the  funK  carry  a leader  down  the 
fide  of  the  fpindle  to  the  top  of  the  block  of  the  Horizontal  wheel, 
on  which  muft  be  a tin  barrel : then  this  leader  being  met  bv 
another  brought  from  the  end  of  the  laft  cafe  of  the  horizohtal 
wheel,  will  give  fire  to  the  vertical  wheel  fo  foon  as  .the  cones  are 
extinguifhed  : but  the  fun  D muft  not  be  fired  till  the  vertical 
wheel  is  quite  burnt  out. 

1 1 o.  Fire-pumps. 

Cafes  for  fire-pumps  are  made  as  thofe  for  tourbillons  ; only 
they  are  palled,  inltead  of  being  rolled  dry.  Having  rolled  and 
dried  your  cales,  fill  them  : firft  put  in  a little  meal-powder, 
and  then  a (far ; on  which  ram  lightly  a ladle  or  two  of  com- 
polition,  then  a little  meal-powder,  and  on  that  a liar,  then 
again  compofition  ; and  fo  on  till  you  have  filled  the  cafe.  Stars 
for  fire-pumps  lliould  not  be  round  ; but  muft  be  made  either 
l'quare,  or  Hat  and  circular,  with  a hole  through  the  middle:  the 
quantity  of  powder  for  throwing  the  Itars  muft  increafe  as  you 
come  near  the  top  of  the  cafe;  for,  if  much  powder  be  put  at 
the  bottom,  it  wall  burll  the  cafe.  The  liars  muft  differ  in  lize 
in  this  manner  : Let  the  liar  which  you  put  in  firft  be  about 
lefs  than  the  bore  of  the  cafe  ; but  let  the  next  liar  be  a little 
larger,  and  the  third  (lar  a little  larger  than  the  lecond,  and  fo 
on  : let  them  increafe  in  diameter  till  within  two  of  the  top  of 
the  cafe,  which  two  muft  lit  in  tight.  As  the  loading  of  lire- 
purnps  is  lomewhat  difficult,  it  will  he  neceftary  to  make  two  or 
three  trials  before  you  depeud  on  their  performance  :.  when  you 
fill  a number  of  pumps,  lake  care  not  to  put  in  each  an  equal 
quantity  of  charge  between  the  liars,  fo  that  when  they  are 
fired,  they  may  not  throw  up  too  many  liars  together.  Cafes 
for  fire-pumps  lliould  be  made  very  ftrong,  and  roiled  on  4 or  8 
oz.  formers,  xo  or  12  inches  long  each. 

t t 1 . V eriical  Scroll  JFhcel. 

This  wheel  may  be  made  of  any  diameter,  Lut  muft  be  con- 
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Unified  as  in  plate  36.  fig.  4,  to  do  which  proceed  thus  : Have 
a block  made  of  a moderate  fize,  in  which  fix  four  flat  (pokes, 
and  on  them  fix  a fiat  circular  fell  of  wood  ; round  the  front 
of  this  fell  place  port-fires 3 then  bn  the  front  of  the  fpokes 
form  a fcroll,  either  with  a hoop  or  firong  iron  wire  ; on  this 
fcroll  tie  cafes  of  brilliant  fire,  in  proportion  to  the  wheel, 
head  to  tail,  as  in  the  figure.  When  you  fire  this  wheel,  light 
thefirll  cafe  near  the  fell  ; then,  as  the  cafes  fire  tuccellively, 
you  will  fee  the  citcle  of  fire  gradually  uiminifh  : but  whether 
the  illuminations  on  the  fell  begin  with  the  fcroll  or  not,  is  im- 
material, that  being  left  entirely  to  the  maker. 

iV.  B,  This  wheel  may  be  put  in  the  front  of  a regulated 
piece,  or  fired  by  itfelf  occafionally. 

xi  2.  Pin- IFhicls. 

Firft  roll  fome  paper  pipes,  about  14  inches  long  each  ; thefe 
pipes  mud  not  be  made  thick  of  paper,  two  or  three  rounds  of 
elephant  paper  being  lufficient.  When  your  pipes  are  tho- 
roughly dried,  you  mull  have  a tin  tube  12  inches  long,  to  fit 
ealy  into  the  pipes  ; at  one  end  of  this  tube  fix  a (mail  conical 
cup,  which  -cone  is  called  a -funnel ; then  bend  one  end  of  one 
of  the  pipes,  and  put  the  funnel  in  at  the  other  as  far  as  it  will 
reach,  and  fill  the  cup  with  compofition  : then  draw  out  the 
funnel  by  a little  at  a time,  fhaking  it  up  and  down,  and  it  will 
fill  the  pipe  as  it  comes  out.  Having  filled  fome  pipes,  have 
fome  finall  blocks  made  about  one  inch  diameter  and  half  an 
inch  thick  : round  one  of  thefe  blocks  wind  and  pafte  a pipe, 
and  to  the  end  of  this  pipe  join  another  3 which  muft  be  done 
by  twilling  the  end  of  one  pipe  to  a point,  and  putting  it  into 
the  end  of  the  other  with  a little  palle  : in  this  manner  join 
ftmr  or  five  pipes,  winding  them  one  upon  the  other  fo  as  to 
form  a fpiral  line.  Having  wound  on  your  pipes,  pafte  two 
flips  of  paper  acrofs  them  to  hold  them  together  : befides  thefe 
flips  of  paper,  the  pipes  mull  be  palled  together. 

There  is  another  method  of  making  thefe  wheels,  viz.  by 
winding  on  the  pipes  without  pafte,  and  flicking  them  together 
with  fealing-wax  at  every  half  turn  5 fo  that  when  they  are 
fired,  the  end  will  fall  loofe  every  time  the  fire  paflfes  the  wax, 
by  which  means  the  circle  of  fire  will  be  considerably  increafed. 
The  formers  for  thefe  pipes  are  made  from  1 \ to  q-idihs  of  an 
inch  diameter  ; and  the  compofition  for  them  is  as  follows: 
Meal-powder  8oz.  faltpetre  2 oz.  and  fulphur  1 : among  thefe 
ingredients  may  be  mixed  a little  fteel-filings  or  the  dull  of  call 
iron:  this  compofition  ftiould  be  very  dry,  and  not  made  too 
fine,  or  it  will  ftick  in  the  funnel.  Thefe  wheels  may  be  fired 
on  a large  pin,  and  held  in  the  hand  with  fafety. 

1 13.  Fire-globes. 

There  are  two  forts  of  fire-globes;  one  with  projected  cafes; 
the  other  with  the  cafes  concealed,  thus  : Have  a globe  made 
of  wood,  of  any  diameter  you  choofe,  and  divide  the  furface 
of  it  into  14  equal  parts,  and  at  each  divifion  bore  a hole  per- 
pendicular to  the  centre  : thefe  holes  mull  be  in  proportion  to 
the  cafes  intended  to  be  nfed  : in  every  hole  except  one,  put  a 
cafe  filled  with  brilliant,  or  any  other  charge,  and  let  the  mouths 
of  the  cafes  be  even  with  the  furface  of  the  globe  3 then  cut  in 
the  globe  a groove,  from  the  mouth  of  one  cafe  to  the  other, 
for  leaders,  which  muft  be  carried  from  cafe  to  cafe,  fo  that 
they  may  all  be  fired  together  ; this  done,  cover  the  globe  with 
a fingle  paper,  and  paint  it.  Thefe  globes  may  be  ufed  to  orna- 
ment a building. 

Fire  globes  with  projefled  cafes  are  made  thus  : Your  globe 
being  made  with  14  holes  bored  in  it  as  ufual,  fix  in  every  hole 
except  one,  a cate,  and  let  each  cafe  projefl  from  the  globe  two- 
thirds  of  its  length;  then  clothe  all  the  cafes  with  leaders,  fo 
that  they  may  all  take  fire  at  the  fame  time.  Fire-globes  are 
fupported  by  a pintle,  made  to  fit  the  hole  in  which  there  is  no 
cafe. 


113.  To  thread  and  join  Leaders,  and  place  them  on  different 

Works. 

Joining  and  placing  leaders  is  a very  efiential  part  of  fire- 
works, as  it  is  on  the  leaders  that  the  performance  of  all  com- 
plex works  depends  ; for  which  reafon  the  method  of  conduct- 
ing pipes  of  communication  (hall  be  here  explained  in  as  plain 
a manner  as  poftible.  Your  works  being  ready  to  be  clothed, 
proceed  thus  : Cut  your  pipes  of  a fufficient  length  to  reach 
from  one  cafe  to  the  other  ; then  put  in  the  quick-match,  which 
muft  always  be  made  to  go  in  very  eafy  : when  the  match  is 
in,  cut  it  oft'  within  about  an  inch  of  the  end  of  the  pipe,  and 
let  it  projeft  as  much  at  the  other  end  ; then  fallen  the  pipe  to 
the  mouth  of  each  cafe  with  a pin,  and  put  the  loofe  ends  of 
the  match  into  the  mouths  of  the  cafes,  with  a little  meal- 
powder  : this  done  to  all  the  cafes,  pafte  over  the  mouth  of  each 
two  or  three  bits  of  paper.  The  preceding  method  is  ufed  for 
large  cafes,  and  the  following  for  (mall,  and  for  illuminations  : 
Firft  thread  a long  pipe ; then  lay  it  on  the  tops  of  the  cafes, 
and  cut  a bit  of  the  under  fide,  over  the  mouth  of  each  cafe, 
fo  that  the  match  may  appear : then  pin  the  pipe  to  every  other 
cafe  ; but  before  you  put  on  the  pipes,  put  a little  meal-powder 
in  the  mouth  of  each  cafe.  If  the  cafes  thus  clothed  are  port- 
fires on  illuminated  works,  cover  the  mouth  of  each  cafe  with 
a fingle  paper  ; hut  if  they  are  choaked  cafes,  fituated  fo  that 
a number  of  (parks  from  other  works  may  fall  on  them  before 
they  arc  fired,  fecure  them  with  three  or  (our  papers,  which 
muft  be  pafted  on  very  fmooth,  that  there  may  be  no  creafes 
for  the  fparks  to  lodge  in,  which  often  let  fire  to  the  works  be- 
fore their  time.  Avoid  as  much  as  poftible  placing  the  leaders 
too  near,  or  one  acrofs  the  other  lo  as  to  touch,  as  it  may  hap- 
pen that  the  fla(h  of  one  will  fire  the  other  ; therefore  if  your 
works  ftiould  be  fo  formed  that  the  leaders  mud  crofs  or  touch, 
be  fure  to  make  them  very  ftrong,  and  fecure  at  the  joints,  and 
at  every  opening. 

When  a great  length  of  pipe  is  required,  it  muft  he  made  by 
joining  l’everal  pipes  in  this  manner  : Having  put  on  one  length 
of  match  as  many  pipes  as  it  will  hold,  palle  paper  over  every 
joint ; but,  if  a (lift  greater  length  is  required,  more  pipes  muft 
be  joined,  by  cutting  about  an  inch  off  one  fide  of  each  pipe 
near  the  end,  and  laying  the  quick-match  together,  and  tying 
them  fall  with  (mall  twine;  after  which  cover  the  joining  with 
pafted  paper. 

1 1-3.  Placing  Fire  works  to  he  exhibited. 

Nothing  adds  more  to  the  appearance  of  fire-works  than  the 
placing  them  properly ; though  the  manner  of  placing  them 
chieHy  depends  on  the  judgment  of  the  maker.  The  following 
are  the  rules  generally  obferved,  whether  the  works  are  to  be 
fired  on  a building  or  on  (lands  : if  they  are  a double  fet, 
place  one  wheel  of  a fort  on  each  fide  of  the  building ; and 
next  to  each  of  them,  towards  the  centre,  place  a fixed  piece, 
then  wheels,  and  fo  on  ; leaving  a fuflicient  dillance  between 
them  for  the  fire  to  play  from  one  without  burning  the  other. 
Having  fixed  fome  of  your  works  thus  in  front,  place  the  reft 
behind  them,  in  the  centre  of  their  intervals:  the  larged  piece, 
which  is  generally  a regulated  or  tranfparent  piece,  muft  be 
placed  in  the  centre  of  the  building,  and  behind  it  a fun,  which 
muft  always  (land  above  all  the  other  works  : a little  before  the 
building,  or  Hands,  place  your  large  gerbes;  and  at  the  back 
of  the  works  fix  your  marron  batteries,  pots  des  aigrettes,  pots 
des  brins,pots  dcsjaucijfons,  air-balloons,  and  flights  of  rockets: 
the  rocket-llands  may  be  fixed  behind,  or  anywhere  elfe,  fo  as 
not  to  be  in  the  way  of  the  works. 

Single  cohesions  are  fired  on  (lands ; which  (lands  are  made 
in  the  fame  manner  as  theodolite  (lands,  only  the  top  part  muft 
he  long  or  (liort  occafionally  ; thefe  (lands  may  be  fixed  up  very 
foon  without  much  trouble. 
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j.  Two  fignal 
2.  Six  fky 
j.  Two  honorary 
4.  Four  caduceus 

5 

6 

7 
8. 


r 1 6 . Order  of  Firing. 


} 


rockets 


! }two  { fpiraial  } wheeIs  illuminatfed 
. J Ltranfparent  ftars 

A line  rocket  of  five  changes 


9- 

10. 

11. 

12. 

13- 

14- 

J5- 

16. 

1 7- 

18. 

19. 

C2.0. 

21. 

22. 

23- 

24. 

-3- 

26. 

27. 

28. 

29. 

30 • 

3’»- 

32. 

33- 

34- 


j 


Four  tourbiilons 

/"horizontal  wheels 
I air  balloons  illuminated 
>Two<  Chinefe  fountains 

I regulating  pieces  of  four  mutations  each 
Lpots  des  aigrettes 
Three  large  gerbes 
A flight  of  rockets 

j balloon  wheels 
w°  / cafcades  of  brilliant  fire 
Twelve  fky-rockets 

illuminated  yew  trees 


| Two  | 


air-balloons  of  ferpents,  and  2 compound 
Four  tourbiilons 

}T\vo  I Fru’l°n‘  wheels 

u { illumina'-ed  globes  with  horizontal  wheels 
One  pot  des  faucilfons 
Two  plural  wheels 
Marron  battery 
Two  chandeliers  illuminated 
Range  of  pots  des  brins 
Twelve  (ky-rockets 
Two  yew-trees  of  fir® 

Kelt  of  ferpents 

Two  double  cones  illuminated 

Regulating  piece  of  feven  mutations,  viz. 


1. 

2. 

3- 

4- 

5- 

6. 


Vertical  wheel  illuminated 
Golden  glory 
OCtagon  vertical  wheel 
’Porcupine’s  quills 
Crofs  fires 

Star-piece  with  brilliant  rays 
7.  Six  vertical  wheels 
55.  Brilliant  fun 
36.  Large  flight  of  rockets. 

When  water  works  are  to  be  exhibited,  divide  them  into  fe- 
veral  fets,  and  fire  one  fet  after  every  fifth  or  fixth  change  of 
land  and  air-works.  Obferve  this  rule  in  firing  a double  fet  of 
works : Always  begin  with  fky  rockets,  then  two  moveable 
pieces,  then  two  fixed  pieces,  and  fo  on  ; ending  with  a large 
flight  of  rockets,  or  a marron  battery  : if  a tingle  collection, 
fire  a fixed  piece  after  every  wheel  or  two,  and  now  and  then 
tome  air  and  water-works. 

ir7.  Fountain  of  Shy-rockets. 

Fig.  5.  in  plate  36.  reprefents  a fountain  of  30  rockets.  Let 
A be  a perpendicular  poft,  16  feet  high  from  the  ground,  and 
4 inches  fquare.  Let  the  rail,  or  crofs  piece  C,  be  1 foot  6 
inches  long,  3 inches  broad,  and  1 thick.  The  rail  D,  at  bot- 
tom, rauft  be  6 feet  long,  1 foot  broad,  and  1 inch  thick.  F 
and  G are  the  two  Tides  which  ferve  to  fupply  the  rails 
.1),  E,  H,  I,  C : thefe  Tides  are  1 foot  broad  at  bottom,  and  cut 
in  the  front  with- a regular  Hope,  to  three  inches  at  top  ; but 
their  back  edges  mud  be  parallel  with  the  front  of  the  pots  A. 
The  breadth  of  the  rails  E,  H,  I,  will  be  determined  by  the 
breadth  of  the  fidesn  all  the  rails  muft  be  fixed  at  2 feet  ditlance 
from  each  other,  and  at  right  angles  with  the  pots.  Having 
placed  the  rails  thus,  bare  in  the  bottom  rail  10  holes,  at  equal 
diltances,  large  enough  to  receive  the  ftick  of  a onc-pound  rocket : 
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in  the  back  edge  of  this  rail  cut  a groove  fpom  one  end  to  the 
other,  fit  to  contain  a quick-match  ; then  cut  a groove  in  the 
top  of  the  rail,  from  the  edge  of  each  hole,  into  the  groove  in 
the  back  : in  the  fame  manner  cut  in  the  fecond  rail,  E,  8 holes 
and  grooves  ; in  the  third  rail,  H,  6 holes  and  grooves;  in  the 
fourth  rail,  I,  4 holes  and  grooves  : and  in  the  top  rail,  2 holes 
and  grooves.  B,  a rail  with  holes  in  it  to  guide  the  ends  of  the 
rocket-flicks  : this  rail  muft  he  fixed  6 feet  from  the  rail  D. 
The  fountain  frame  being  thus  made,  prepare  your  rockets  thus  : 
Tie  round  the  mouth  of  each  a piece  of  thin  paper,  large  enough 
to  go  twice  round,  and  to  projeCt  about  ii  inch  from  the  rnoutti 
of  the  rocket,  which  muft  be  rubbed  with  wet  meal-powder  ; 
in  the  mouth  of  each  rocket  put  a leader,  which  fecure  well 
with  the  paper  that  projects  from  the  mouth  of  the  cafe:  thels 
leaders  muft  be  carried  into  the  grooves  in  the  back  of  the  rails, 
in  which  lay  a quick-match  from  one  end  to  the  other,  and  cover 
it  with  parted  paper  : holes  muft  be  made  in  the  rail  D,  to  receive 
the  enls  of  the  Kicks  of  the  rockets  in  the  rail  E,  and  fo  on  to 
the  fourth  rail;  fo  that  the  (ticks  of  the  rockets  at  top  will  go 
through  all  the  rails.  The  rockets  being  fo  prepared,  fix  a gerbe, 
or  white  flower- pot,  on  each  rail,  before  the  poft,  with  their 
mouths  inclining  a little  forwards  : thefe  gerbes  muft  be  lighted 
ail  at  once.  Behind  or  before  each  gerbe,  fix  a cafe  of  brilliant 
or  flow  fire  : thefe  cales  muft  be  filled  fo  that  they  may  burn  out 
one  after  the  other,  to  regulate  the  fountain  ; which  may  be 
done  by  carrying  a leader  from  the  end  of  each  flow  or  brilliant 
fire,  into  the  groove  in  the  back  of  each  rail.  D.fterent  fixed 
rockets  may  be  ufed  in  thefe  fountains  : but  it  will  be  beft  to 
fill  the  heads  of  the  rockets  on  each  rail  with  different  forts  of 
things,  in  this  manner  ; thofe  at  top  with  crackers,  the  next 
with  rains,  the  third  with  ferpents,  the  fourth  with  tailed  ftars, 
and  the  laft  flight  with  common  or  brilliant  ftars. 

1 1 8.  Palm  Tree. 

Thispiece,  though  made  of  common  fires,  and  of  a Ample  con- 
firmation, has  a very  pleafing  effect;  owing  to  the  fires  interleCtino- 
fo  often  that  they  refemble  the  branches  of  trees.  Let  A (pi.  46. 
fig  6 ) he  a perpendicular  poft,  of  any  thicknefs,  fo  that  it  is  luifi. 
ciently  ftrong  to  hold  the  cafes  ; let  the  difiance  from  B to  C be  3. 
feet  6 inches,  and  C to  D 2 feet  6 inches,  and  let  the  length  of  each 
crofs  piece  he  2 feet;  on  each  end^of  each  fix  a five  pointed  (tar : 
then  fix,  on  pegs  made  on  purpof'e,  12-inch  half  pound  cafes  of 
brilliant  fire,  as  in  the  figure.  All  the  cafes  and  ftars  muft  be' 
fired  at  once.  This  piece  thould  be  fixed  high,  from  the  ground. 
119.  Illuminated  Pyramid,  with  Archlmcdlan  Screws,  a Globe- 
and  vertical  Sun, 

May  be  of  any  fize.  One  made  according  to  the  dimenfions 
of  tig.  7.  will  be  a good  proportion,  whofc  height  is  21  feet; 
from  C to  D,  6 feet;  from  E to  F,  9 feet:  the  (pace  between 
the  rails  mult  be  6 inches,  and  the- rails  as  thin  as  poflible : in 
all  the  rails  (tick  port-fires  at  lour  inches  diftant.  The  Archi- 
median  ferevvs,  G,  K,  are  nothing  more  than  double,  fpiral  wheel?, 
with  the  cales  placed  on  their  wheels  horizontally  inftead  of  ob- 
liquely. The  vertical  fun,  1,  need  not  confift  of  more  that  12 
rays,  to  form  a (ingle  glory.  The  globe  at  top  mult  be  made  in 
proportion  to  the  pyramid  ; which  being  prepared  according  to 
the  preceding  directions,  place  your  leaders  fo  that  all  the  illu- 
minating port-fires,  (crews, globe,  and  fun,  may  take  fire  together. 
The  pyramid  mult  be  fupportetl  by  the  two  (ides,  and  by  a 
fup port  brought  from  a pole,  which  mull  be  placed  two  feet  from 
the  back  of  the  pyramid,  that  the  wheels  may  run  free, 
i 20.  lhfe  piece  and  Sun. 

A rofe- piece  may  be  ufed  for  a mutation -of  a regulated  piece, 
or  fired  by  Itfelf:  it  makes  the  belt  appearance  when  made  large, 
if  its  exterior  diameter  he  6 feet,  it  will  be  a good  lize.  Fig"  8. 
(hows  the  manner  it  appears  in  before  it  is  fired.  Let  the  ex- 
terior fell  be  made  of  wood,  and  fupported  by  4.  wooden  fpokes  ; 
all  the  other  .parts,  on  which  the  illuminations  arc  fir.rd,  mult  bo 
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made  of  ft  rang  iron  wire:  on  the  exterior  fell  place  as  many 
halt-pound  cafes  of  brilliant  charge  as  you  think  proper,  but  the 
more  the  better;  for  the  nearer  the  cafes  are  placed,  the  (fro tiger 
will  be  the  rays  of  the  fun:  the  illuminations'  (hould  be  placed 
within  3 inches  ot  each  other;  they  mutt  all  be  fired  together, 
ami  burn  fome  time  before  the  fan* is  lighted,  which  may  be  done 
by  carrying  a leader  from  the  middleof  one  of  the  illuminations 
to  tile  mouth  of  one  of  the  fun  cafes. 

i : t . Tranfparent  Shirs  with  illuminated  Rays. 

Fig.  9.  reprefetus  an  illuminated  liar.  Let  the  diameter  from 
A to  B be  2 feet,  and  from  C to  D 7 feet.  Fir  It  make  a ftrong 
circular  back  or  bddv  of  the  ltar,  2 feet  diameter,  to  which  you 
fix  the  illuminated  rays:  in  the  center  of  the  front  of  the  body 
fix  a fpindle,  on  which  put  a double  triangular  wheel  6 inches 
diameter,  clothed  with  2-ditnce  ca(es  of  brilliant  charge:  the 
cates  on  th:s  wheel  mutt  burn  but  one  at  a time.  Round  the 
edge  of  the  body  nail  a hoop  made  of  thin  wood  or  tin  : this  hoop 
mu  ft  project  in  front  6 or  7 inches':  in  this  hoojl  cut  3 or  4 holes 
to  let  out  the  (moke  from  the  wheel.  The  ftar  and  garter  may 
be  cut  out  of  ltrcng  palteboard  or  tin,  made  in  this  manner: 
Cut  a round  piece  of  palteboard  or  tin,  2 feet  diameter,  on  which 
draw  a (tar,  and  cut  it  out  ; then  over  the  vacancy  pafte  Per  ft  an 
(:1k  ; paint  the  letters  yellow  ; 4 of  the  rays  yellow,  and  4 red; 
the  crofs  in  the  middle  maybe  painted  half  red  and  half  yellow, 
oryellow  and  blue.  This  transparent  ftar  mult  be  fattened  to  ' 
the  wooden  hoop  by  a Screw,  to  take  off  and  on  ; the  illuminated 
rays  are  made  of  thin  wood,  with  tin  fockets  fixed  olr  their  tides 
within  4 inches  of  each  other;  in  thefe  fockets  flick  illuminating 
port-fires  ; behind  the  point  of  each  ray  fix  a half  pound  cafe  of 
gray,  black,  or  Chinele  fire. 

iV.  B.  The  illuminated  rays  to  be  lighted  at  the  fame  time 
as  the  triangular  wheel,  or  after  it  is  burnt  out  ; which  may  be 
done  by  a tin  barrel  being  fixed  to  the  wheel,  after  the  manner 
oi  thole  in  the  regulated  pieces.  Into  this  barrel  carry  a leader 
from  the  illuminated  rays,  through  the  back  of  the  liar:  which 
leader  mull  be  met  by  another,  brought  from  the  tail  of  the  lad 
cafe  on  the  wheel. 

122.  Tratif patent  Table  Star  illuminated. 

Fig.  r.  in  pi.  37.  reprefents  a table  fear,  whole  diameter, 
from  £ to  F,  is  1 2 feet ; and  from  E to  I,  4 feet.  This  pro- 
portion, olilerved  on  each  fide,  will  make  the  center  frame  4 
feet  bjuare  : in  this  Square  fix  a tranfparent  liar,  as  in  the  figure. 

This  ftar  may  be  painted  blue,  and  its  rays  made  as  thofe  of 
the  flaming  liars  deicribed  before.  The  wheel  for  this  ftar  may 
be  composed  of  different  coloured  fires,  with  a charge  or  two  of 
(1  ,w  fire;  the  wheels  a,  a,  a , a , may  be  clothed  with  any 
number-  of  cafes,  fo  that  the  (lar  wheel  confifl  of  the  fame  : the 
illuminating  port-fires,  whic  h mult  be  placed  very  near  each 
other  on  the  frames,  mud  be  fo  managed  as  to  burn  as  long  as 
the* .wheel,  and  lighted  at  the  lame  time. 

123.  .'I  be  regulated  illuminated  Spiral  Piece,  with  a projected 
Star  wheel  illuminated. 

This  piece  is  represented  by  fig.  2.  and  is  thus  made.  Have 
a block  made  8 inches  diameter;  in  this  block  ferew  6 iron  (pokes, 
which  mud  ferve  for  lpindles  for  the  fpiral  wheels  : thefe  wheels 
arc  made  as  nfual,  each  t j foot  diameter,  and  3 feet  in  height: 
the  Ipinciles  mull  be  long  enough  to  keep  the  w heels  4 or  5 inches 
from  one  another:  at  the  end  of  each  fp  indie  mult  he  a drew-nut, 
on  which  the  wheels  that  hang  downwards  will  run  ; and  on  the 
1]  indies  which  ftand  upwards  mud  be  a thoulder,  for  the  blocks 
of  the  wheels  to  run  on. 

The  projcdled  liar -wheel  mud  turn  on  the  fame  fpindlc  on 
which  the  large  block  is  fixed  ; this  fpindle  mud  be  long  enough 
to  adow  the  dar  wheel  to  project  a little  before  the  fpiral  wheels: 
the  exterior  diameter  of  the  liar  wheel  mull  be  3 feet  5.  On 
this  wheel  fix  ,3  circles  of  iron  wire,  and  on  them  port  fires; 
on  the  block  place  a tranfparent  ftar,  or  a large  ^-pointed  bril- 
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liant  ftar.  The  cafes  on  this  wheel  may  burn  4 at  once,  as  it  will 
contain  near  twice  thenumber  of  one  of  the  fpiral  wheels:  the 
cafes  on  the  fpiral  wheels  mud  be  placed  parallel  to  their  fells, 
and  burn  two  at  a time. 

^-4  A figure-piece  illuminated  with  Jive •-feinted  Stars. 

The  conftrudtion  of  this  piece  is  very  ealy,  as  lhown  in  pi  . 3 7. 
by  fig.  .3.  whofe  diameter  from  B to  C is  8 feet,  and  from  D to 
Ft  feet:  the  vertical  wheel  in  the-ccnter  mull  be  1 foot  dia- 
meter, and  eonfift  of  6 four-ounce  cafes  of  different-coloured 
charge,  which  cafes  mud  burn  double  : on  the  frames  fix  5- 
pointed  brilliant  or  blue  ftars,  rammed  4 inches  with  compe- 
tition: let  the  fpace  between  each  liar  be  8 inches  ; at  each  point 
fix  a gerbe,  or  cafe  of  Chiriefe  fire.  When  to  be  fired,  let  the 
gerbe,  liars,  and  wheel,  be  lighted  at  the  fame  time. 

T25.  The  Star-wheel  illuminated. 

This  beautiful  piece  is  diown  by  fig.  4.  Its  exterior  fell  is 
made  of  wood,  3 feet  6,  or  4 feet  diameter;  within  this  fell 
form  with  iron  wire  3 circles,  one  lefs  than  the  other,  fo  that  the 
diameter  of  the  lead  may  be  about  10  inches  : place  the  port-fires 
on  thefe  fells  with  their  mouths  inclining  outwards,  and  the 
port-fires  on  the  points  of  the  ftar  with  their  mouths  projecting 
in  front:,  let  the  exterior  fell  be  clothed  with  4- ounce  cafes  of 
gray  chattel  thefe  cafes  mud  burn  4 at  a time,  and  be  lighted 
at  the  fame  time  as  the  illuminations. 

. 126.  Pyramid  of  Flower-p'jts 

Fig.  j ' rtfprefents  this  curious  piece,  which  mud  be  made 
thus.  Let  the  diliance  from  A to  B be  G feet  ; and  from  one  rail 
to  the  other,  2 : on  the  bottom  rail  fix  5 paper  mortars,  each3§ 
inches  diameter ; thefe  mortars  load  with  ferpen-ts,  crackers, 
liars,  See. 

In  the  centre  of  each  mortar  fix  a cafe  of  fpur  fire  ; on  the 
fecond  rail  fix  4 mortars,  fo  as  to  ftand  exa&ly  in  the  middle  of 
the  intervals  of  them  on  the  bottom  rail ; on  the  third  rail  place  3 
mortars  ; on  the  fourth,  2 ; and  on  the  top  of  the  pods,  1 : the 
bottom  rail  mud  be  6 feet  long  : all  the  mortars  mud  incline  a 
little  forwards,  that  they  may  eafily  difeharge  ; and  the  fpur-fires 
rammed  exaClly  alike,  that  the  mortars  may  all  be  fired  at  the 
lame  time.  Having  prepared  your  pyramid  according  to  the 
preceding  dire&ions,  carry  pipes  of  communication  from  one 
ipur-fire  to  the  other. 

127.  The  i humiliated  Regulating  Piece. 

Fig.  6.  reprefents  one  half  of  this  piece.  A,  A,  A,  A,  are 
fiat  wooden  (pokes,  each  5 feet  long  : at  the  end  of  each  place  a 
vertical  wheel,  10  inches  diameter,  clo’.hed  with  6 four-ounce 
cafes  of  brilliant  fire:  thefe  cafes  mud  burn  but  one  at  a lime; 
on  two  of  the  1 'pokes  of  each  wheel  place  2 port-fires,  which 
muft  be  lighted  with  the  fird  cafe  of  the  wheel;  on  each  fpoke 
A,  A,  & c.  behind  the  wheels,  place  6 calls  of  the  fame  fize 
with  thofe  on  the  wheels  : thele  cafes  mud  be  tiedacrols  the  fpokes 
with  their  mouths  all  one  way,  and  be  made  to  take  fire  fuccef- 
fively  one  after  the  other,  fo  that  they  may  aflid  the  whole  pieces 
to  turn  round. 

The  diameter  of  the  large  wheel  muft  be  2 j feet;  and  its 
fell  made  of  .wood,  which  mud  be  fixed  to  the  large  fpokes:  on 
this  wheel  place  24  cafes  of  the  lame  fott  with  thole  on  the  fmall 
wheels;  thele  calls  mud  burn  4 at  a time:  in  this  wheel  make 3 
circles  with  iron  wire,  and  on  them  place  illuminating  port  fires 
as  in  the  figure:  the  liar-points  on  the  large  (pokes  may  be  made 
of  thin  afli-hoops:  the  diameter  of  thefe  points  clofc  to  the  centre- 
wheel  muft  be  1 1 inches:  on  thefe  points  place  pent-fires,  at  35 
inches  didance  one  from  the  other. 

Fig.  7.  reprefents  the  blocks  of  this  piece.  The  diameters 
of  thele  blocks,  at  A and  B,  mud  be  L inches  ; and  C and  1),  4v 
inches  : the  length  of  each  of  1 hefc  blocks  mull  1<  6 inches:  at 
the  fmall  ends  of  thefe  blocks  fix  an  iron  wheel  5 i , chcs  diame- 
ter, which  wheels  mull  have  teeth,  to  turn  the  wheel  E : this 
wheel  is  fixed  on  a fmall  fpindle  ferewed  into  the  large 
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fpindle,  which  goes  through  the  two  blocks,  and  on  which  they 

run. 

SuppofiDg  fig.  6.  to  be  on  the  block  A,  in  fig.  7.  and  to  turn 
to  the  right,  and  another  piece  of  the  fame  conftruiflion  on  the 
block  B,  with  its  fires  placed  fo  as  to  turn  it  to  the  left;  you 
will  find  them  move  very  true  and  faft,  by  the  help  of  the  3 iron 
wheels,  which  l'erve  to  regulate  their  motions,  as  well  as  to  ailift 
them  in  turning;  let  the  iron  circles  in  the  front  of  the  great 
wheels  be  of  different  cltatheters,  i'o  that  when  fired  there  may 
appear  6 circles.  When  this  piece  is  fired,  all  the  wheels  and 
illuminations  mull  be  lighted  at  one  time. 

Sect.  VI.  Jlqu'atic  Fire-works. 

Works  that  fport  in  the  water  are  much  efteemed  by  mod 
admirers  of  fire-works,  particularly  water-rockets ; and,  as  they 
leem  of  a very  extraordinary  nature  to  thofe  who  are  unac- 
quainted with  this  art,  they  merit  a particular  explanation- 
128.  I Fa  ter  rockets 

May  be  made  from  4-oz.  to  2 lb.  If  larger  they  are  too 
heavy;  fo  that  it  will  be  difficult  to  make  them  keep  above 
water  without  a cork  float,  vyhich  muft  be  tied  to  the  neck  of 
the  cafe ; but  the  rockets  will  not  dive  fo  well  with  as  without 
floats. 

Cafes  for  thefe  are  made  in  the  fame  manner  and  proportion 
as  fky-rockets,  only  a little  thicker  of  paper.  When  you  fill 
thofe  which  are  driven  folid,  put  in  firft  1 ladleful  of  flow  fire,  then 
2 of  the  proper  charge,  and  on  that  ; or  2 ladles  of  linking  charge, 
then  the  proper  charge,  then  the  finking  charge  again,  and  fo 
on,  till  you  have  filled  the  cafe  within  3 diameters  3 then  drive 
on  the  compofition  1 ladleful  of  clay;  through,  which  make  a 
fmall  hole  to  the  charge  ; then  fill  the  cafe,  within  ~ a diameter, 
with  corn -powder,  on  which  turn  down  2 or  3 rounds  of  the 
cafe  in  the  iufide;  then  pinch  and  tie  the  end  very  tight:  having 
filled  your  rockets  (according  to  the  above  directions),  dip  their 
ends  in  melted  rofin  or  fealing  wax,  or  elfe  fecure  therp 
well  with  greafe.  When  you  fire  thofe  rockets,  throw  in  & or  8 
at  a time;  but,  if  you  would  have  them  all  fink,  or  fwim,  at  the 
Tame  time,  you  muft  drive  them  with  an  equal  quantity  of  com- 
pofition, and  fire  them  all  together. 

1-29.  To  make  Pipes  of  Communication,  which  may  le  ufed  under 

IVater. 

Pipes  for  this  purpofe  muft  be  a little  thicker  of  paper  than 
thofe  for  land.  Having  rolled  a fufticient  number  of  pipes, 
and  kept  them  till  dry,  waffi  them  over  with  drying  oil,  and 
fet  them  to  dry  ; but  when  you  oil  them,  leave  about  1 £ inch  at 
each  end  dry,  for  joints:  if  they  were  oiled  all  over,  when  you 
come  to  join  them,  the  pafte  would  not  flick  where  the  paper 
js  greafy:  after  the  leaders  are  joined,  and  the  pafte  dry,  oil  the 
joints.  Thefe  pipes  will  lie  many  hours  under  water,  without 
receiving  any  damage. 

130  Horizontal  Wheels  for  the  Water. 

Firft  get  a large  wooden  bowl  without  a handle ; then  have 
an  oClagen  wheel  made  of  a flat  bpard  18  inches  in  diameter,  lo 
that  the  length  of  each  fide  will  be  near  7 inches  : in  all  the  fides 
cut  a groove  for  the  cafes  to  lie  in.  This  wheel  being  made,  nail 
it  on  the  top  of  the  bowl  ; then  take  4 eight-oz.  cafes,  filled  with 
a proper  charge,  each  about  6 inches  in  length.  Now,  to  clothe 
the  wheel  with  thefe  cafes,  get  fome  whitifli-brown  paper,  and 
cut  it  into  flips  4 or  5 inches  broad  and  7 or  8 long ; thefe  flips 
being  pafted  all  over  on  one  fide,  take  one  of  the  cafes,  and  roll 
one  of  the  flips  of  paper  about  xi  inch  on  its  end,  fo  that  there 
will  remain  about  %\  inches  of  the  paper  hollow  from  the  end  of 
the  cafe  : this  cafe  tie  on  one  of  the  fidcs  of  the  wheel,  near  tlve 
corners  of  which  muft  be  holes  bored,  through  which  you  pu,t 
the  packthread  to  tie  the  cafes  : having  tied  on  the  firft  cafe  af 
the  neck  and  end,  put  a little  meal-powder  imthe  hollow  paper  ; 
then  pafte  a flip  of  paper  on  the  end  of  another  qafe,  the  head  of 
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which  put  into  the  hollow  paper  on  the  firft,  allowing  a Efficient 
diftance  from  the  tail  of  one  to  the  head  of  the  other  for  the 
pafted  paper  to  bend  without  tearing  : the  fecond  cafe  tie  on  as 
you  did  the  firft  : and  fo  on  with  the  reft;  except  the  laft,  which 
muft  be  clofed  at  the  end,  unlefe  it  is- to  communicate  to  any 
thing  on  the  top  of  the  wheel,  fuch  as  fire  pumps  or  brilliant 
fires,  fixed  in  holes  cut  in  the  wheel, and  fired  by  the  laftor  fecond 
cafe,  as  the  fancy  direfts  : 6,  8,  or  any  number,  may  be  placed 
on  the  top  of  the  wheel,  provided  they  be  not  too  heavy  for  the 
bowl. 

Before  you  tie  on  the  cafes,  cut  the  upper  part  of  all  their 
ends,  except  the  laft,  a little  (helving,  that  the  fine  from  one  may- 
play  over  the  other,  without  being  obftruiled  by  the,  cafe. 
Wheel-cafes  have  no  clay  drove  in  their  ends,  nor  pinched,  but 
are  always  left  opo-;,  only  the  laft,  or  thofe  which  are  not  to  lead 
fire,  which  muft  be  well  fecured. 

1 3 1 . IV ater  Alines. 

For  thefe  mines  you  muft  have  a bowl  with  a wheel  on  it, 
made  in  the  fame  manner  as  the  water-wheel ; only  in  its  middle 
there  muft  be  a hole,  of  the  fame  diameter  you  defign  to  have 
the  mine.  Thefe  mines  are  tin  pots,  with  ftrong  bottoms,'  and 
a little  more  than  2 diameters  in  length  : your  mine  muft  be 
fixed  in  the  hole  in  the  wheel,  with  its  bottom  retting  on  the 
bowl ; then  loaded  with  ferpents,  crackers,  liars,  fmall  water- 
rockets,  &c.  in  the  fame  manner  as  pots  of  aigrettes;  but  in 
their  centre  fix  a cafe  of  Chinefe  fire,  or  a fmall  gerbe,  which- 
muft  be  lighted  at  the  beginning  of  the  laft  cafe  on  the  wheel. 
Thefe  wheels  are  to  be  clothed  as  ufual. 

132.  Fire-globes  for  the  Water. 

Bowls  for  water-globes  muft  be  very  large,  and  the  wheels  on 
them  of  a decagonal  form  : on  each  fide  of  which  nail  a. piece  of 
wood  4 inches  long;  and  on  the  outfide  of  each  piece  cut  a groove 
wide  enough  to  receive  about  of  the  thick  net's  of  a 4-031  cafe  : 
thefe  pieces  of  wood  muft  be  nailed  in  the  middle  of  each  face  of 
the  wheel,  and  fixed  in  an  oblique  direction,  fo  that  the  fine 
from  the  cafes  may  incline  upwards ; the  wheel  being,  thus  pre- 
pared, tie  in  each  groove  a 4-oz.  cafe,  filled  with  a gray  charge; 
then  carry  a leader  from  the  tail  of  one  qffe  to  the  mouth  of  the 
other. 

Globes  for  thefe  wheels  are  made  of  2 tin  hoops#  with  their 
edges  outwards,  fixed  one  within  the  other,  at  right  angles.  The 
diameter  of  thefe  hoops  muft  be  lomewhat  lefs  than  that  of  the 
wheel.  Having  made  a globe,  drive  in  the  centre  of  a wheel  an 
iron  fpindle  which  muft  Hand  perpendicular,  and  its  length  4 or  6 
inches  more  than  the  diameter  of  the  globe. 

This  fpindle  lerves  for  an  axis,  on  which-tbe  globe  is  fixed, 
which,  when  done,  muft  (land  4 or  6 inches  from  the  wheel: 
round  one  fide  of  each  hoop  mull  be  foldered  little  bitsof  tin,  2^ 
inches  diftant  from  each  other  ; which  pieces  muft  be  2 inches 
in  length,  each,  and  only  (aliened  at  one  end,  the  other  ends 
being  left  loofe,  to  turn  round  the  fmall  port- fires,  and  hold 
them  on:  thele  port-fires  muft  be  made  of  fuch  a length  as  will 
laft  out  the  cafes  on  the  wheel.  You  are  to  obferve,  that  there 
.need  not  be  any  port-fires  at  th.e  bottom  of  th.e  globe  within  4 
inches  of  the  fpindle  ; for,  if.  there  were,  they  would  have  no 
effect,  but  only  burn  the  wheel;  all  the  port-fires  mult  be  placed 
perpendicular  from  the  centre  of  the  globe,  with  their  mouths 
outwards  ; and  muft  all  be  clothed  with  leaders,  fo  as  all  to 
take  fire  with  the  fecond  cafe  of  the  wheel;  which  cafes  muft 
burn  two  at  a time,  one  oppofite  the  other.  When  two  cafes 
of  a wheel  begin  together,  two  will  end  together  ; therefore  the 
two  oppofite  end  cafes  nvuft  have  their  ends  pinched  and  fecured 
fl-Qm  fire.  The  method  of  tiring  luch  wheels  is,  by  carrying  a 
leader  from  the  mouth  of  one  of  the  firft  cale.s  to  that  of  the  other; 
which  leader  being,  burnt  through  tfi*  middle*  will  give  fire  t* 
both,  at  the  farqe  time, 
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^3,3.  Odcrrfcrrvs  77  dter  BaJlceiis. 

Thefe  balloons  are  made  in  the  fame  manner  as  air-balloons, 
but  very  thin  of  paper,  and  in  diameter  1 1 iVt'ch,  with  a vent  of  J- 
inch  diameter.  Trie  (hells  being  made,  and  quite  dry,  fill  them 
with  any  of  the  following  competitions,  which  muft  be  rammed 
in  tight  : thefe  balloons  muft  be  fired  at  the  vent,  and  put  into 
a bowl  of  water.  Odoriferous  works  are  generally  fired  in  rooms. 

Compofition  1 . Saltpetre  i oz.  Hour  of  fulphur  i 07..  camphor 
■\  oz.  yellow  amber  1 oz.  charcoal- dull  ^ oz.  Hour  of  benjamin 
or  afla  odorata  ^ oz.  all  powdered  very  tine  and  well  mixed. 

II.  Saltpetre  i : oi.  mea!  powder  j oz.  frankincenfe  i oz. 
myrrh  f oz.  camphor  £ oz.  charcoal  j oz.  all  moiftened  with 
the  oil  of  fpike. 

HI.  Saltpetre  i oz.  fulphur  £ oz.  antimony  { oz.  amber  Joz. 
cedar  rafpings  £ at.  all  mixed  with  the  oil  of  rotes  and  a few 
drops  of  bergamot. 

IV.  Saltpetreq  oz.  fulphur  i oz.  faw-duft  of  juniper  oz.  faw- 
duft  of  cyprefs  i oz.  camphor  4 oz.  myrih  z drams,  dried  ro(e- 
mary  £ oz.  cortex  elaterii  £ oz.  all  moiftened  a little  with  the  oil 
of  rofes.  . ; 

-JV.  B.  Water  rockets  may  be  made  with  any  of  the  above 
competitions,  with  a little  alteration,  to  make  them  weaker  or 
tlronger,  according  to  the  fize  of  the  cafes. 

134.  Water  Balloons. 

Having  made  fome  thin  paper  (hells,  of  what  diameter  you 
pleafe,  till  fome  with  the  compofition  for  water  balloons,  and 
fome  after  this  manner : Having  made  the  vent  of  the  (hells  pretty 
large,  till  them  almoft  full  with  water  rockets,  marrons,  (quibs, 
See.  Then  put  in  (brr.e  blowing  powder,  lufficient  to  burft  the 
fliells ; and  afterwards  fix  in  the  vent  a water  rocket,  long 
enough  to  reach  the  bottom  of  the  (hell,  and  its  neck1  to  project 
a little  out  of  the  vent;  this  rocket  muft  be  open  at  the  end,  to 
tire  the  powder  in  the  (hell,  which  will  burft  the  (hell,  and  dif- 
perfe  the  ("mail  rockets,  &c.  in  the  water.  When  you  have 
well  feeured  the  large  rocket  in  the  vent  of  the  (hen,  take.ai  cork 
float  with  a ‘hole  in  its  middle,  which  fit  over  the  head  of  the 
rocket,  ar.d  fatten  it  to  the  (hell : this  float  inuft  be  large  enough 
to  keep  the  balloon  above  water. 

135.  Water  Squibs. 

.Are  generally  made  of  i-oz.  ferpent  cafes  feven  or  eight  inches 
long,  filled  two  thirds  with  charge,  and  the  remainder  bounced. 
The  common  method  of  tiring  them  is-  thus  : Take  a water- 
wheel, with  a tin  mortar  in  its  centre,  which  load  with  (quibs 
after  the -ufual  method  ; but  the  powder  in  the  mortar  muft  be 
no  more  than  will  juft  throw  the  fquibs  out  eafilyinto  the  water; 
you  may  place  the  cafes  on  the  wheel  either  obliquely  or  horizon- 
tally: and  on  the  top  of  the  wheel,  round  the  mortar,  fix  fix  cafes 
of  brilliant  fire  perpendicular  to  the  wheel  : thefe  cafes  muft  be 
fired  at  the  beginning  of  the  laft  cafe  of  the  wheel,  and  the  mor- 
tar at  the  conclufion  of  the  fame. 

156.  A Sea-fight  with  f/nall  Ships,  and  to  prepare  a Firc-Jbip 

for  it. 

Having  procured  four  or  five  fmall  {hips,'  of  two  or  three  feet 
in  length,  (or  as  many  as  you  defign  to  fight),  make  a number 
of  fmall  reports,  which  arc  to  ferve  for  guns.  Of  thefe  range 
as  many  as  you  pleafe  on  each  fide  of  the  upper  decks  ; then  at 
■the  head  and  (tern  ofeadrfhip  fix  a two-ounce  cafe,  eight  inches 
long,  filled  with  a flow  port  fire  receipt  ; but  take  care  to  place 
it  in  fuch  a manner  that  the  fire  may  fall  in  the  water,  and  not 
burn  the  rigging:'  in  thefe  cafes  bore  holes  at  unequal  difianees 
from  one  another,  but  make  as  many  in  each  cafe  as  half  the 
number  of  reports,  fo  that  one  cafe  may  fire  the  guns  on  one 
fide,  and  the  other  thofe  on  the  oppofite.  The  method  of  firing 
the  guns  is,  by  carrying  a leader  from  the  holes  in  the  cafes  to 
the  reports  on  the  decks  ; you  muft  make  thefe  leaders  very  fmall, 
•and  be  careful  in  calculating  the  burning  of  the  flow-fire  in  the 
regulating  cafes,  that  more  than  two  guns  be  not  fired  at  a time. 


When  you  would  have  a broadfide  given,  let  a leader  be  carried 
to  a cracker,  placed  on  the  ojitlide  of  the  ftiip;  which  cracker 
niuft  be  tied  loofe,  or  the  reports  will  be  too  flow  : in  all  the 
{hips  put  artificial  guns  at  the  port-holes. 

Having  filled  and  bored  holes  in  two  port  fires  for  regulating 
the  guns  in  one  ftiip,  make  all  the  reft  exaftly  the  fame;  then, 
when  you  begin  the  engagement,  light  one  ftiip  (iilt,  and  let  it 
a failing,  and  fo  on  with  the  reft,  finding  them  out  (ingly, 
which  will  make  them  fire  regularly,  at  different  times,  without 
confufion  ; for  the  time  between  the  firing  of  each  gun  will  he 
equal  to  that  of  lighting  the  (low  fires. 

The  fire  ftiip  may  be  of  any  fize;  and  need  not  he  very  good,  for 
it  is  always  loft  in  the  a&ion.  To  prepare  a (hip  for  this  pur- 
pofe,  make  a port- fire  equal  in  fize  with  thofe  in  the  other  (hips, 
and  place  it  at  the  ftern  ; in  every  port  place  a large  port-fire,  filled 
with  a very  ltrong  compofition,  and  painted  in  imitation  of  a gun, 
and  let  them  all  be  fired  at  once  by  a leader  from  the  flow  fire, 
within  2 or  3 diameters  of  its  bottom;  all  along  both  fides,  on  the 
top  of  the  upper  deck,  lay  flat  compofition  about  half  an  inch 
thick  and  one  broad,  which  muft' be  wetted  with  thin  fize,  then 
primed  with  meal-powder,  and  Secured  from  fire  by  pafting  paper 
over  it ; in  the  place  where  you  lay  this  compofition,  drive  fome 
little  tacks  with  flat  heads,  to  hold  it  fart  to  the  deck  : this  muft 
be  fired  juft  after  the  fttam  guns,  and  when  burning  will  (how  a 
flame  all  round  the  (hip  : at  the  head  take  up  the  decks,  and  put 
in  a tin  mortar  loaded  with  crackers,  which  mortar  muft  he. 
fired  by  a pipe  from  the  end  of  the  (low  fire  ; the  firing  of  this 
mortar  will  (ink  the  (hip)  and  make  a pretty'  conclufion.  The 
regulating  port-fire  of  this  fhip  muft  be  lighted  at  the  fame  timfc 
with  the  firft  fighting  ftiip. 

Having  prepared  all  the  fliips  for  fighting,  we  ftiall  next  pro- 
ceed with  the  management  of  them  when  on  the  water.  At  one 
end  of  the  pond,  juft  under  the  furface  of  the  water,  fix  two 
running  blocks,  at  what  diftance  you  choofe  the  ftiips  fhould 
fight;  and  at  the  other  end  of  the  pond,  oppofite  to  each  of 
tliefe  blocks  under  the  water,  fix  a double  block  : then  ori  the 
land,  by  each  of  the  double  blocks,  place  two  fmall  windlafles  ; 
round  one  of  them  turn  one  end  of  a fmall  cord,  and  the  other 
end  put  through  one  of  the  blocks  ; then  carry  it  through  the 
fingle  one  at  the  oppofite  end  of  the  pond,  and  bring  it  back 
through  the  double  block  again,  and  round  the  other  windlafs-: 
to  this  cord,  near  the  double  block,  tie  as  many  (mail  firings 
as  half  the  number  of  the  ftiips,  at  what  diftance  you  think 
proper  ; but  thdfe  firings  muft  not  be  more  than  two  feet  each  : 
make  fait  the  loofe  end  of  each  to  a (hip,  juft  under  her  bow- 
lprit  ; but  if  tied  to  the  keel,  or  too  near  the  water,  it  will 
overfet  the  fhip.  Half  the  lhips  being  thus  prepared,  near  the 
other  double  block  fix  two  more  windlafles,  'to  which  faften  a 
cord,  and  to  it  tie  the  other  half  of  the  lhips  as  before  : when 
you  fire  the  ftiips,  pull  in  the  cord  with  one  of  the  windlafles, 
to  get  all  the  lhips  together  ; and  when  you  have  fet  fire  to  the 
firft,  turn  that  windlafs  which  draws  them  out,  and  fo  on  with 
the  reft,  till  they  are  all  out  in  the  middle  of  the  pond;  then, 
by  turning  the  other  windlafs,  you  will  draw  them  back  again  ; 
by  which  method  you  may  make  them  change  fides,  and  tack 
about  backwards  and  forwards  at  pleafure.  For  the  fire- 
fhip,  fix  the  blocks  and  windlafles  between  the  others;  (o  that 
when  file  (ails  out,  (he  will  be  between  the  other  Ihfps  : you 
muft  not  let  this  lliip  advance  till  the  guns  at  her  ports  take 
fire.  ‘ ■ 

137.  To  fire  Sky-rockets  under  Water 

Yon  muft  have  Hands  made  as  ufual,  only  the  rails  muft  be 
placed  flat  in  (lead  of  edge  wife,  and  have  holes  in  them  for  the 
rocket-flicks  to  go  through;  lor  if  they  were  hung  upon  hooks 
the  motion  of  the  water  would  throw  them  oft  : the  (lands  being 
made,  if  the  pond  is  deep  enough,  fink  them  at  the  (ides  fodeep, 
that,  when  the  rockets  are  in,  their  heads  may  juft  appear  above 
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t-he  An  face  of  the  water ; to  the  mouth  of  each  rocket  fix  a 
leader,  which  put  through  the  hole  with  the  flick  : then  a little 
above  the  water  mull  be  a board,  fupported  by  the  Hand,  and 
placed  along  one  tide  of  the  rockets  ; then  the  ends  of  the  leaders 
are  turned  up  through  holes  made  in  this  board,  exactly  op- 
pofite  the  rockets.  13y  this  means  you  may  fire  them  fingly  or 
all  at  once.  Rockets  may  be  fired  by  this  method  in  the  middle 
of  a pond,  by  a Neptune,  a fwan,  a water-wheel,  or  any  thing 
eli'e  you  choole. 

j 3 8-  To  re.prcfent  Neptune  in  bis  Chariot. 

To  do  this  to  perfection,  you  mutt  have  a Neptune  (made  of 
wood,  or  balket  work)  as  big  as  life,  fixed  on  a float  large  enough 
to  bear  his  weight ; on  which  mutt  be  two  horfes  heads  and  necks, 
fo  as  to  teem  lwimming,  as  fhowri  by  fig.  i r.  For  the  wheels 
of  the  chariot,  there  mutt  be  two  vertical  wheels  of  biack  fire, 
and  on  Neptune’s  head  a horizontal  wheel  of  brilliant  fire,  with 
all  its  cafes,  to  play  upwards.  When  this  wheel  is  made,  cover 
it  with  paper  or  patleboard,  cut  and  painted  like  Neptune’s 
coronet ; then  let  the  trident  be  made  without  prongs,  but  inftead 
of  them,  fix  three  cafes  of  a weak  gray  charge,  and  on  each 
horlc’s  head  put  an  eight-ounce  cafe  of  brilliant  fire,  and  on  the 
mouth  of  each  fix  a fhort  cafe,  of  the  fame  diameter,  filled  with 
the  white-flame  receipt,  enough  to  lalt  out  all  the  cafes  on  the 
wheels  : thefe  fhort  cafes  mull  be  open  at  bottom,  that  they  may 
light  the  brilliant  fires  ; for  the  horfes  eyes  put  fmall  port  fires, 
and  in  each  nollril  put  a fmall  cafe  filled  half  with  gray  charge, 
and  the  relt  with  port- fire  compofition. 

If  Neptune  is  to  give  fire  to  any  building  on  the  water;  at 
his  firll  letting  out,  the  wheels  of  the  chariot,  and  that  on  his 
head,  with  the  white  Hames  on  the  horfes  heads,  and  the  port-fires 
in  their  eyes  and  noltrils,  mull  all  be  lighted  at  once  : then  from 
the  bottom  of  the  white  (lames  carry  a leader  to  the  trident. 
As  Neptune  is  to  advance  by  the  help  of  a block  and  cord,  you 
mull  manage  it  fo  as  not  to  let  him  turn  about,  till  the  brilliant 
fires  on  the  horfes  and  the  trident  begin  ; for  it  is  by  tb  . fire 
from  the  horfes  (which  plays  aim  oil  upright)  that  the  building, 
or  work,  is  lighted  ; which  mull  be  tho  pared.  From  the 
mouth  of  the  calc  which  is  to  be  firti  med,  hang  fome  loofe 
quick-match  to  receive  the  fire  from  the  horfes.  When  Neptune 
is  only  to  be  fiiown  by  himfelf,  without  letting  fire  to  any  other 
works,  let  the  white  flames  on  the  horles  be  very  fhort,  and 
not  to  lalt  longer  than  one  cafe  of  each  wheel,  and  let  two  cafes 
x/f  each  wheel  burn  at  a time. 

139.  Swans  and  Ducks  in  Water . 

If  you  would  have  the  fwans  or  ducks  difeharge  rockets  into 
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the  water,  they  mud  b.e  made  hollow,  and  of  paper,  and  filled 
with  fmall  water  rockets,  with  fome  blowing  powder  to  throw 
them  out  : but  if  this  is  not  done,  they  may  be  made  of  wood, 
which  will  lalt  many  times.  Having  made  and  painted  fome 
fwans,  fix  them  on  floats  : then  in  the  places  where  their  eye* 
fltould  be,  bore  holes  two  inches  deep,  inclining  downwards, 
and  wide  enough  to  receive  a fmall  port-fire  ; the  port-fire  cafes 
for  this  purpole  mufl  be  made  of  'brafs,  two  inches  long,  and 
filled  with  a flow  blight  charge.  Jn  the  middle  of  one  of  thefe 
cafes  make  a little  hole  ; then  put  the  port  fire  in  the  eye-hole  of 
the  lwan,  leaving  about  half  an  inch  to  project  out  ; and  in  the 
other  eye  put  another  port-fire,  with  a hole  made  in  it  : then 
in  the  neck  of  the  lwan,  within  two  inches  of  one  of  the  eyes, 
bore  a hole  flantwife,  to  meet  that  in  the  port-fire;  in  this  hole 
put  a leader,  and  carry  it  to  a water-rocket,  that  mufl  be  fixed 
under  the  tail  with  its  mouth  upwards.  On  the  top  of  the  head 
place  two  i-oz.  cafes,  four  inches  long  each,  driven  with  brilliant 
fire;  one  of  thefe  cafes  mufl  incline  forwards,  and  the  other 
backwards  : the'e  mull  be  lighted  at  the  fame  time  as  the  water- 
rocket;  to  do  which,  bore  a hole  between  them  in  the  top  of 
the  Iwan’s  head,  down  to  the  hole  in  the  port-fire,  to  which  carry 
a leader:  if  the  fwan  is  filled  with  rockets,  they  mufl  be  fired 
by  a pipe  from  the  end  of  the  water-rocket  under  the  tail. 
When  you  let  the  fwan  a fwimming,  light  the  tv/o  eyes; 

140.  Wafer  Fire-fountains. 

To  make  a fire  fountain,  you  mull  firfl  have  a float  made  of 
wood,  three  feet  diameter;  then  in  the  middle  fix  a round  per- 
pendicular poll,  four  feet  high,  and  two  inches  diameter ; round 
this  poft  fix  three  circular  wheels  made  of  thin  wood,  without 
any  fpokes.  The  larged  of  thele  wheels  mud  be  placed  within 
two  or  three  inches  of  the  float,  and  mud  be  nearly  of  the  fame 
diameter.  The  lecond  wheel  mud  be  2 feet  2 inches  in  diameter, 
and  fixed  at  two  feet  dillance  from  the  fird.  The  third  wheel 
mull  be  1 foot 4 inches  in  diameter,  and  fixed  within  fix  inches  of 
the  top  of  the  poll : the  wheels  being  fixed,  take  18  four  or 
eight-oz.  cafes  of  brilliant  fire,  and  place  them  round  the  firfl 
wheel  with  their  mouths  outwards,  and  inclining  downwards  ; 
on  the  lecond  wheel  place  13  cafes  of  the  fame,  and  in  the  lame 
manner  as  thofe  on  the  fird  ; on  the  third,  place  8 more  of  thefe 
cales,  in  the  lame  manner  as  before,  and  on  the  top  of  the  pod 
fix  a gerbe  ; then  clothe  all  the  cafes  with  leaders,  fo  that  both 
they  and  the  gerhe  may  take  fire  at  the  fame  time.  Before  you 
fire  this  work,  try  it  in  the  water  to  fee  if  the  float  is  properly 
made,  fo  as  to  keep  the  fountain  upright. 
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PYROTICS,  in  medicine,  caullics,  cr  remedies  either  a&ually 
or  potentially  hot;  and  which  accordingly  will  burn  the  flcfli, 
and  raife  an  elchar.  See  Causticity. 

PYRRHICHA,  in  antiquity,  a kind  of  exercife  on  horfeback, 
or  a feigned  combat,  for  the  exercife  of  the  cavalry.  It  was 
thus  called  from  its  inventor  Pyrrhichus,  or  Pyrrhus  of  Cydonia, 
who  fird  taught  the  Cretans  to  march  in  meafnre  and  cadence 
to  battle,  and  to  obferve  the  pace  of  the  Pyrrhic  foot. — Others 
derive  the  name  from  Pyrrhus  the  fon  of  Achilles,  who  indituted 
this  exercife  at  the  ©bfequies  of  his  father. — Ariltotle  lays,  that 
•it  was  Achilles  himfelf  who  invented  it.  The  Romans  alfo  called 
it  Indus  'Li  ej amis,  “the  Trojan  game;”  and  Aulus  Gellius, 
dccuijus  — It  is  doubtlefs  this  exercife  that  wc  fee  reprefented  on 
medals  by  two  cavaliers  in  front  running  with  lancets,  and  the 
word  decurjio  in  the  exergum. 

PYRBHICH1US,  in  the  Greek  and  Latin  poetry,  a foot 
confiding  of  two  fyllablcs,  both  fhort ; — as,  Deus. — Among  the 
ancients  this  foot  is  alfo  called  pWiambus ; by  others  bcgempiia-. 
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PYRRHO,  a Greek  philolopher,  born  at  Elis  in  Peloponnefus, 
flouridied  about  300  B.  C.  He  was  thedifciple  of  Anaxarchus, 
whom  he  accompanied  as  far  as  India,  where  he  converfed  with 
the  Brachmans  and  Gymnofophills.  Fie  had  made  painting 
hi-j  profdfion  before  he  devoted  himfelf  to  the  dudy  of  philo- 
fophy.  He  ellabliflied  a fe£l  whole  fundamental  principle 
was.  That  there  is  nothing  trueorfalfe,  right  or  wrong,  honed 
or  difhonell,  jull  or  unjull  : or  that  there  is  no  dandatd  of  any 
thing  beyond  law  orcuflom,  and  that  uncertainty  or  doubt  be- 
long to  everything.  From  this  continual  Peeking  after  truth 
and  never  finding  it,  the  fe6l  obtained  the  name  of  Sceptics  dr 
/Tyrrhenians  from  the  founder,  who  is  faid  to  have  acted  upon 
his  own  principles,  and  to  have  carried  his  fcepticifm  to  fuch  a 
ridiculous  extreme,  that  his  friends  were  obliged  to  accompany 
him  wherever  he  went,  that  he  might  not  be  run  over  by  car- 
riages, or  fall  down  precipices.  If  this  was  true,  it  was  not 
without  reafon  that  he  was  ranked  among  thole  whole  intellect’s 
were  dilturbed  by  intenfe  dudy.  Put  it  is  treated  by  i modem 
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writer  as  a mere  calumny  invented  by  the  dogmatifts  ; and  we 
are  ftrongly  inclined  to  be  of  his  opinion  (fee  Sceptics). — 
Pyrrho  died  about  the  90th  year  of  his  age,  when  his  memory 
was  honoured  with  a flatue  at  Athens,  and  a monument  ere£ted 
to  him  in  his  own  country. 

PYRRHUS,  the  name  of  two  kings  of  Epirus. 

I'YRU',  the  pear-tres:  A genus  of  the  pentagynia  or- 
der, belohging  to  the  icofandria  clal's  of  plants  ; and  in  the 
natural  method  ranking  under  the  36th  order,  Pomacect.  The 
calyx  is  quinquefid  ; there  are  five  petals  ; the  fruit  is  an  apple, 
inferior,  quinquelorular,  and  polyfpermous.  To  this  genus 
.Linnaeus  has  joined  the  apple  and  quince  ; but,  on  account  of 
the  remarkable  difference  between  the  fruits,  the  lift  is  treated 
under  the  article  Cydonia.  The  other  fpecies  are, 

1.  The  communis , or  common  pear-tree,  riles  with  an  up- 
right large  trunk,  branching  30  or  40  feet  high,  in  fome  widely 
around,  in  others  more  ereelly,  and  forming  a conical  head; 
oval,  lanceolated,  ferrated  leaves,  and  corymbous  clufiers  of 
white  flowers  from  the  tides  of  the  branches,  fucceeded  by  large 
fruit  extended  at  the  bale.  Under  this  fpecies  are  compre- 
hended atm  oil  endlefs  varieties,  all  bearing  the  above  delcrip- 
tion.  They  bear  their  flowers  and  fruit  upon  l'purs,  arifing 
from  the  Tides  of  the  branches  from  two  or  three  years  old  and 
upwards;  the  fame  branches  and  fpurs  continuing  fruitful  for 
a great  number  of  years.  The  different  varieties  furnifh  fruit 
for  ufe  from  the  beginning  of  July  till  the  months  of  May  and 
June,  next  year ; which,  according  to  their  times  of  ripening 
may  be  divided  into  three  clatfes,  fummer-pears,  autumn  pears, 
and  winter  pears.  The  fummer-pears  ripen  in  different  forts 
from  the  beginning  of  July  until  the  middle  or  end  of  September, 
and  are  generally  fit  to  eat  from  the  tree,  or  at  leaft  do  not  keep 
a week  or  two  before  they  rot.  The  autumn  pears  come  to  their 
perfection  in  October,  November,  and  December  ; fome  ripen- 
ing nearly  on  the  tree  in  October  and  the  beginning  of  November, 
others  requiring  to  lie  fome  time  in  the  fruitery,  while  tome 
will  keep  two  months : but  all  the  winter-pears,  though  they 
attain  their  full  growth  on  the  tree  by  the  end  of  Odtober  and  in 
November,  yet  they  do  not  acquire  perfection  for  eating  till 
from  the  end  of  November  to  April  and  May.  Thofe  of 
each  clafs  have  different  properties  ; fome  being  melting,  others 
breaking,  fome  mealy,  and  fome  hard  and  auflere,  fit  only  for 
kitchen  ufes.  As  many  of  the  finefl  fons  were  firft  obtained  from 
France,  they  are  ftill  continued  in  mod  catalogues  by  French 
names. 

2.  The  malus,  or  common  apple-tree,  grows  20  or  30  feet  high, 
having  oval  ferrated  leaves, and  feflile  umbels  of  whitilh  red  flow- 
ers, fucceeded  by  large,  roundifli,  and  oblong  fruit,  concave  at  the 
bafe.  Theapple  is  compofedof  four  diftinCl  parts,  viz.  the  pill , the 
parenchyma,  the  branchery,  and  the  core.  The  pill  or  fkin  is 
only  a dilatation  of  the  outermoft  fkin  or  rind  of  the  bark  of  the 
branch  on  which  it  grew.  The  parenchyma  or  pulp,  as  tender 
and  delicious  as  it  is  found,  is  only  a dilatation,  or,  as  Dr.  Grew 
calls  it,  a fweltb  or  fuperbience  of  the  inner  part  of  the  bark  of 
the  branch.  This  appears  not  only  from  the  vilible  continuation 
of  the  bark  from  the  one  through  the  pedicle  or  (talk  to  the 
other,  but  alfo  from  the  ftruClure  common  to  both.  The  branch- 
ery or  vetfels  are  only  ramifications  of  the  woody  part  of  the 
branch,  fent  throughout  all  the  parts  of  the  parenchyma,  the 
greater  branches  being  made  to  communicate  with  each  other  by 
inofculations  of  the  lefs.  The  apple  core  is  originally  from  the 
pith  of  the  branch;  the  fap  of  which  finding  room  enough  in  the 
parenchyma  through  which  to  difiufe  itfelf,  quits  the  pith, 
which  by  this  means  hardens  into  core.  The  varieties  of  this 
fpecies  are  amazingly  great  with  refpeft  to  the  differences  of  the 
fruit.  The  botanitts  contend,  that  the  wilding,  or  crab-apple 
of  the  woods  and  hedges  is  the  original  kind,  and  from  the  feeds 
•f  which  the  cultivated  apple  was  firft  obtained.  The  varieties 
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of  this  laft  no  doubt  are  multiplied  to  fome  hundreds  in  diff.-rent 
places,  having  been  all  firft  accidentally  obtained  from  the  feed 
or  kernels  of  the  fruit,  and  the  approved  forts  continued  and 
increafed  by  grafting  upon  crabs  or  any  kind  of  apple  flocks  ; 
but  although  the  number  of  varieties  is  very  confi  Jerable,  there 
are  not  above  40  or  30  forts  retained  in  the  nurfervmen's  cata- 
logue. Thefe  varieties  arrive  at  full  growth  in  fuecelfive  order 
from  July  to  the  end  of  OCAober,  improve  in  perfection  after 
being  gathered  ; and  leveral  of  the  winter  kinds,  in  particular, 
keep  gord  for  many  months,  even  till  the  arrival  of  apples  next 
fummer. 

Among  thefe  various  kinds  of  apples  fome  are  ufed  for  the 
defi'ert,  fome  for  the  kitchen,  and  fome  for  cyder- making. 
Thofe  ufed  for  the  deflect  are  the  following,  placed  as  they  fuc- 
celfively  ripen  after  one  another  : The  white  juncating,  the  mar- 
garet  apple,  the  fummer  pearmain,  the  fummer  queening,  the 
embroidered  apple,  the  golden  rennet,  the  fumrr«er  white  calville, 
the  lummer  red  calville,  the  filver  pippen,  the  aromatic  pippen, 
la  reineUe  grife,  la  haute  bonte,  the  royal  rufletting,  Wheeler’s- 
ruflet,  Sarp’s  rufiet,  the  fpine  apple,  the  golden  pippen,  the  non- 
pareil, the  I'api  or  pomme  d'api.  Thofe  for  the  kitchen  ufe,  in 
the  order  of  their  ripening,  are  thefe:  The  codlin,  the  fummer- 
m ary  gold,  the  fummer  red  pearmain,  the  Holland  pippen,  th,e 
Kentifh  pippen,  the  courpendu.  Loan’s  pearmain,  the  French- 
rennet,  the  French  pippen,  the  royal  ruffet,  the  mouftrous  rennet, 
the  winter  pearmain,  the  pome  violette,  Spencer’s  pippen,  the 
ftone  pippen,  and  the  oaken  pippen.  Thofe  mofl  efteemed  for 
cyder  are,  the  Devonfhire  royal  wilding,  the  redftreak  apple,  the 
whit  four,  the  Herefordfhhire  under-leaf,  and  the  John  apple, 
or  deux  ammy  everlafling  hanger,  and  gennet  moyle. 

The  juice  of  apples  is  a menitruum  for  iron.  A folution  of 
iron  in  the  juice  of  the  apples  called  golden  renmts,  evaporated 
to  a thick  confidence,  proves  an  elegant  chalybeate,  which 
keeps  well. 

The  belt  method  of  preferving  apples  for  winter  ufe,  i3  to 
let  them  hang  upon  the  trees  until  there  is  danger  pf  frolt,  to 
gather  them  in  dry  weather,  and  then  to  lay  them  in  large  heaps 
to  fweat  for  a mouth  or  fix  weeks.  They  ought  then  to  be 
carefully  looked  over,  all  which  have  the  leaft  appearance  of 
decay  taken  out,  the  found  fruit  wiped  dry,  and  packed  up 
in  large  oil  jars,  which  have  been  thoroughly  fealded  and  dry, 
and  then  flopped  clofe  to  exclude  the  air.  If  this  plan  is  duly 
obferved,  the  fruit  will  keep  a long  time  found,  and  their  flelh 
remain  plump;  whereas,  when  expofed  to  the  air,  their  tkins 
will  thrive],  and  their  pulp  foften. 

3.  The  coronaria,  or  fweet-feented  crab  of  Virginia,  grow* 
12  or  15  feet  high,  having  angular,  ferrated  leaves,  peduncu- 
lated umbels  of  whitifh-red,  fweet-feented  flowers,  fucceeded 
by  fmall  round  crabs,  remarkably  four  and  auftere.  There  is 
one  variety  called  the  ever-grecn  Virginian  crab-tree. 

All  the  varieties  of  the  pear-tree  are  hardy,  and  will  fucceed 
in  any  common  foil  of  a garden  or  orchard.  They  are  propa- 
gated by  grafting  and  budding  upon  any  kind  of  pear-flocks  ; 
alfo  occafionally  upon  quince-flocks,  and  fometimes  upon  white- 
thorn flocks  ; but  pear-ftocks  are  generally  preferable  to  all 
others  for  general  ufe. — All  kinds  of  apples  are  propagated  in 
the  fame  manner;  nling  apple-ftocks  inftead  of  pear-ftocks,. 
They  will  fucceed  in  any  common  foil  of  a garden  or  orchard, 
and  in  any  free  fituation,  except  in  a low  and  very  moiit  foil, 
in  which  they  are  apt  to  canker,  and  very  foon  go  off.  In  a 
friable  loam  they  are  generally  very  fuccefsful. 

PYTHAGORAS,  a celebrated  philofophcr  of  antiquity, 
refpe&ing  the  time  and  plac*e  of  whofe  birth  the  learned  arc 
much  divided.  Erato Ithenes  afferts  that  in  the  48th  Olympiad, 
when  he  was  very  young,  he  was  a viftor  at  the  Olympic 
games.  Hence  Dr.  Bentley  determines  the  date  of  his  birth 
to  be  the  4th  year  of  the  43d  Olympiad ; whilft  Lloyd,  who 
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denies  that  the  Olympic  viflor  was  the  fame  pevfon  with  the 
p'h/lofopher,  places  it  about  the  3d  year  of  the  48th  Olympiad. 
Mr.  Dodwell  differs  from  both,  and  wilhes  to  fix  the  birth 
of  Pythagoras  in  the  4th  year  of  the  5 2d  Olympiad.  Of  the 
arguments  of  theie  learned  writers,  Le  Glerc  lias  given  a fum- 
mary  in  the  BibViothtque  Cho'tfte , tom.  x.  p.  81.  See.  and  from  a 
review  of  the  whole,  it  would  appear  that  he  was  not  born 
earlier  than  the  4th  year  of  the  43d  Olympiad,  nor  later  than 
the  4th  year  of  the  52d  ; but  in  what  particular  year  of  that 
period  his  birth  took  place,  cannot  with  any  degree  of  certainty 
be  afeertained.  It  is  generally  believed  that  he  was  born  in 
the  ifiand  of  Samos,  and  that  he  flourifiied  about  500  years 
before  Chrift,  in  the  time  of  Tarquin  the  laft  king ’of  Rome. 
(Tufc.  QjLieft.  lib.  iv.  cap.  1.)  His  father  Mnefarchus,  who  is 
thought  by  fome  to  have  been  a lapidary,  and  by  others  a 
merchant  of  Tyre,  appears  to  have  been  a man  of  fome  dif- 
timflion,  and  to  have  bellowed  upon  his  fon  the  belt  education. 

Jamblicus  (Vit.  Pythag.  n.  6.)  relates  a number  of  wonder- 
ful ftories  refpedling  Pythagoras’s  defeent  from  Jupiter,  his 
birth,  and  early  life  ; and  reprefents  him  even  in  his  youth  as 
a prodigy  of  wifdom  and  manly  ferioufnefis.  But  molt  of  thefe 
idle  tales  confute  themfelves,  afford  nothing  of  importance  to 
be  depended  upon,  and  only  prove  the  credulity,  carelcffnefs, 
and  prejudice  of  their  author.  Of  his  childhood  and  early 
education  we  know  nothing,  except  that  he  was  hill  in- 
llrufted  in  his  own  country  by  Creophilus,  and  afterwards  in 
Seyms  by  Pherecydes  (fee  Pherecydes).  According  to  the 
culiom  of  the  times  he  was  made  acquainted  with  poetry  and 
tmilic;  eloquence  and  affronomy  became  his  private  fludies, 
and  in  gytnnaftic  exercifes  he  often  bore  the  palm  for  ftrength 
and  dexterity.  He  firfl  diilinguifiied  himfelf  in  Greece  at  the 
Olympic  games,  where,  befides  gaining  the  prize,  he  is  laid  to 
have  excited  the  higheft.  admiration  by  the  elegance  and  dig- 
nity of  his  perfon,  and  the  brilliancy  of  his  undcrllanding. 

Soon  after  his  appearance  at  thefe  games  Pythagoras  com- 
menced his  travels  in  quell  of  knowledge.  He  iirft  vifited 
Egypt,  where,  through  the  interefl  of  Polycrates,  tyrant  of 
Samos,  lie  obtained  the  patronage  of  Anrafis  king  <if  Egypt, 
by  whofe  influence,  combined  with  his  own  affiduity,  pa- 
tience, and  perfeverar.ee,  he  at  length  gained  the  confidence 
of  the  priells;  from  whom  he  learned  their  (acred  my  ft  erics, 
theology,  and  the  whole  fyltem  of  fymbolic.il  learning.  In 
Egypt,  too,  lie  became  acquainted  with  geometry  and  the 
true  folar  fyflem  ; and,  before  he  left  that  country,  made  him- 
felf mafler  of  all  the  learning  for  which  it  was  fo  famed  among 
the  nations  of  antiquity. 

He  afterwards  vifited  Perfia  and  Chaldea,  where  from  the 
Magi  he  learnt  divination,  the  interpreting  of  dreams,  and 
ailronomy.  He  is  likewife  faid  to  have  travelled  into  India, 
to  have  converfed  with  the  Gymnofophills,  and  to  have  ac- 
quired from  them  a knowledge  of  tha  philofophy  and  litera- 
ture of  the  Eaft;  and  fuch  was  his  ardour  in  the  purfuit  of 
fcience,  that  in  quefl  of  it,  we  are  told  by  Cicero,  (De  Fi- 
nibus,  lib.  iv.  § 29.)  he  eroded  many  feas,  and  travelled  on 
foot  through  many  barbarous  nations. 

After  Pythagoras  had  (pent  many  years  in  gathering  in- 
formation on  every  fubjeCl,  tfpecially  refpecling  the  nature  of 
the  gods,  the  rites  of  religion,  and  the  immortality  of  the 
human  foul,  he  returned  to  his  native  iflahd,  and  attempted  to 
make  his  knowledge  ufeful  by  fnfiituting  a fchool  for  the  in- 
ilru&ion  of  his  countrymen,  l ading  of  fuccefs  in  this  laud- 
able undertaking,  he  repaired  to  Delos,  where  he  pretended  to 
receive  moral  dogmas  from  the  prieilefs  of  Apollo.  He  alio 
vilited  Crete,  where  he  was  initiated  into  the  moll  facred 
mylleries  of  Greece.  He  went  likewife  to  Sparta  and  Elis, 
and  again  aflifted  *t  the  Olympic  games;  where  in  the  public 
aficmblv  he  was  faluted  with  the  title  of  foph'fl  or  wife  man, 
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which  he  declined  for  one  more  humble.  See  Philology 
and  Philosophy. 

Pie  returned  to  Samos  enriched  with  mythological  learning 
and  mytlerious  rites,  and  again  inllituted  a fchool.  His  myl- 
tcrious  fymbols  and  oracular  precepts  made  this  attempt  more 
fuccefsful  than  the  former  had  been  ; but  meeting  with  fome 
oppofition,  or  being  detected  in  fome  pious  frauds,  he  fud- 
denly  left  Samos,  retired  to  Magna  Grecia,  and  fettled  at 
Crotona. 

Here  he  founded  the  Italic  feci  (fee  Philosophy ) ; and 
his  mental  and  perfonal  'accomplifhments,  the  fame  of  his 
diilant  travels,  and  his  Olympic  crown,  foon  procured  Him 
ftumerous  pupils.  His  bold  and  manly  eloquence  and  graceful 
delivery  attracted  the  moll  diffolute,  and  produced  a remark- 
able change  in  the  morals  of  the  people  of  Crotona.  His  in- 
fluence was  incr'eafed  by  the  regularity  of  his  own  example, 
and  its  conformity  to  his  precepts.  He  punctually  attended 
the  temples  of  the  gods,  and  paid  his  devotions  at  an  early 
hour : he  lived  upon  the  puretl  and  mod  innocent  food,  clothed 
himfelt  like  the  priells  of  Egvpt,  and  by  his  continual  puri- 
fications and  regular  offerings  appeared  to  be  fuperior  in  ianc- 
tity  to  the  rtll  of  mankind.  He  endeavoured  to  affuage  the 
palfions  of  his  fcholars  with  verfes  and  numbers,  and  made  a 
practice  of  compofing  his  own  mind  every  morning,  by  play- 
ing on  his  harp,  and  linging  along  with  it  the  pserns  cf  f hales. 
To  avoid  the  temptations  of  eaie  and  the  feduftions  of  idle- 
nefs,  bodily  exercifes  alfo  made  a conliderable  part  of  liis  dif- 
cipline. 

At  Crotona  he  had  a public  fchool  for  the  general  benefit 
of  the  people,  in  which  lie  taught  them  their  duty,  praifing 
virtue  and  condemning  vice  ; and  particularly  inllructing  them 
in  the  duties  of  focial  life.  Befide  this,  lie  had  a college  in 
his  own  houfe,  which  he  denominated  xoivoSiov,  in  which  there 
were  two  clafl'es  of  iludents,  viz.  s^uj-rsoixoi  (who  were  alfo 
called  aufeukantes)  and  eTwreoiKii.  The  former  of  thefe  were 
probationers,  and  were  kept  under  a long  examen.  A filence 
of  five  years  was  impofed  upon  them;  which  Apuleius  thinks 
was  intended  to  teach  them  nrodefty  and  attention ; but  Cle- 
mens Alexandrinus  thinks  it  was  for  the  purpofe  of  abflradling 
their  minds  from  lenfible  objects,  and  inuring  them  to  the  pure 
contemplation  of  the  Deity.  The  latter  clafs  of  fcholars  were 
called  genuini,  perfeBi,  mathematics , and,  by  way  of  eminence, 
Pythagoreans,  They  alone  were  admitted  to  the  knowledge 
of  the  arcana  and  depths  of  Pythagoric  difeipline,  and  were 
taught  the  ufe  of  ciphers  and  hieroglyphic  writings. 

Clemens  obferves,  that  thefe  orders  correfponded  very  ex- 
actly to  thofe  among  the  Hebrews : for  in  the  fchools  of  the 
prophets  there  were  two  claffes,  viz.  the  foils  of  the  prophets, 
who  were  the  fcholars,  and  the  doctors  or  mailers,  who  were 
alfo  called  psrfeBi ; and  among  the  Levites,  the  novices  or 
tyros,  who  had  their  quinquennial  exercifes,  by  way  of  pre- 
paration. Laffly,  even  among  the  profelytes  there  were  two 
orders  ; exoterici , or  profelytes  of  the  gate  ; and  inti  infeci  or 
perfeBi,  profelytes  of  the  covenant.  He  adds,  It  is  1 ighly 
probable,  that  Pythagoras  himfelf  had  been  a profelyte  of  the 
gate,  if  not  of  the  covenant.  Gale  endeavours  to  prove  that 
Pythagoras  borrowed  his  philofophy  from  that  of  the  Jtws ; 
to  this  end  producing  the  authorities  of  many  of  the  lathers 
and  ancient  authors,  and  even  pointing  out  the  tracks  and 
iootlleps  of  Moles  in  leveral  parts  of  Pythagoras's  doftrhie. 
But  we  believe  the  learned  author  was  milled  by  the  ChWftian 
Flatonilis. 

The  authority  of  Pythagoras  among  his  pupils  was  fo  great, 
that  it  was  even  deemed  a crime  to  difpute  his  Word;  and 
their  arguments  were  confidered  as  infallibly  convincing,  ii 
they  could  enforce  them  by  .adding,  that  “ the  mailer  laid  fo;” 
an  expieflion  which  after  waids  became  pioverbial  in  jurare  in 
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verba  magi/lri,  This  influence  over  his  fcliool  was  foon  ex- 
tended to  the-  wdrld,  and  even  liis  pupils  themfclves  divided 
the  applaufe  and  approbation  of  the  pec. pie  with  their  matter  ; 
and  the  rulers  and  legiflatots  of  all  the  principal  towns  of 
Greece,  Sicily,  and  Italy,  boalled  of  being  the  dilciplcs  of 
Pythagoras.  To  give  more  weight  to  his  exhortations,  as 
fome  writers  mention,  Pythagotas  retired  into  a fubterraueous 
cave,  where  his  mother  fent  him  intelligence  of  every  thing 
which  happened  during  his  abfence.  Alter  a certain  number 
of  months  he  again  re-appeared  on  the  earth  with  a grim  and 
ghattly  .countenance,  and  declared  in  the  aflembly  of  the 
people  that  he  was  returned  from  hell.  From  fimilar  exagge- 
rations it  has  been  aflerted  that  he  appeared  at  the  Olympic 
games  with  a golden  thigh,  and  that  he  could  write  in  letters 
of  blood  whatever  he  pleafed  on  a looking-glafs ; and  that  by 
fetting  it  oppofite  to  the  moon,  when  full,  all  the  charadlers 
which  were  on  the  glafs  became  legible  on  the  moon’s  dife. 
They  alfo  relate,  that  by  fome  magical  words  he  tamed  a 
bear,  Hopped  the  flight  of  an  eagle,  and  appeared  on  the 
fame  day  and  at  the  fame  inftant  in  the  cities  of  Crotona  and 
Metapontum,  &rc. 

At  length  his  Angular  doflrincs,  and  perhaps  his  ftrenuouily 
afferting  the  rights  of  the  people  againll  their  tyrannical  go- 
vernors, excited  a fpirjt  of  jealouly,  and  raifed  a powerful 
party  againft  him  ; which  foon  became  fo  outrageous  as  to  ob- 
lige him  to  fly  for  his  life.  Pit's  friends  fled  to  Rhegium;  and 
he  himfelf,  after  being  refufed  protection  by  the  Locrians, 
fled  to  Metapontum,  where  he  was  obliged  to  take  refuge  in 
the  temple  of  the  mufes,  and  where  it  is  faid  he  died  of  hun- 
ger about  497  years  before  Chrift.  Refpecting  the  time, 
place,  and  manner  of  his  death,  however,  there  are  various 
opinions,  and  many  think  it  uncertain  when,  where,  or  in 
what  manner,  he  ended  his  days.  After  his  death  his  fol- 
lowers paid  the  fame  refpe£t  to  him  as  was  paid  to  the  im- 
mortal gods;  they  erected  ftatues  in  honour  of  him,  con- 
verted his  houfe  at  Crotona  into  a temple  of  Ceres,  appealed 
to  him  as  a deity,  and  fwore  by  his  name. 

Pythagoras  married  Tlieano  of  Crotona,  or,  according  to 
others,  of  Crete,  by  whom  he  had  two  fons,  Telauges  and 
Mnefarchus,  who,  after  his  death,  took  caie  of  his  fcliool. 
He  is  faid  alfo  to  have  had  a daughter  called  Damo. 

Whether  he  left  any  writings  behind  him  is  difputed.  It 
Ceems  prpbable,  however,  that  he  left  none,  and  that  fucli 
as  went  under  his  name  were  written  by  fome  of  his  followers. 
The  golden  verfes  which  Hierocles  illullrated  with  a commen- 
tary, have  been  aferibed  to  Epicharmus  or  Empedocles,  and 
contain  a brief  fummary  of  his  popular  doftrines.  From  this 
eircumftance,  and  from  the  mytterious  fecrecy  with  which  he 
taught,  our  information  concerning  his  doftrine  and  philofo- 
phv  is  very  uncertain,  and  cannot  always  be  depended  on. 

The  purpofe  of  philofophy,  according  to  the  fyftcm  of  Py- 
thagoras, is  to  free  the  mind  from  incumbrance,  and  to  raife 
it  to  the  contemplation  of  immutable  truth  and  the  knowledge 
of  divine  and  fpiritual  objetts.  To  bring  the  mind  to  this 
flatc  of  perfection  is  a work  of  fome  difficulty,  and  requires 
a variety  of  intermediate  fleps.  Mathematical  fcience  was 
with  him  the  full  ftep  to  wifdom,  becaufe  it  inures  the  mind 
to  contemplation,  and  takes  a middle  courfe  between  corpo- 
real and  incorporeal  beings.  Tiie  whole  fcience  he  divided 
into  two  parts,  numbers  and  magnitude ; and  each  of  thefe  he 
fubdivided  into  two  others,  the  former  into  arithmetic  and 
nutfic,  and  the  latter  into  magnitude  at  rejl  and  in  motion  ; 
the  former  of  which  comprehends  geometry , and  the  latter 
ajlronomy.  Arithmetic  he  confidcrcd  as  the  noblcft  fcience, 
and  an  acquaintance  with  numbers  as  the  higheft  good.  He 
confidered  numbers  as  the  principles  of  every  thing ; and  di- 
vided them  into  Scientific  and  intelligible.  Scientific  number 


is  the  produftion  of  the  powers  involved  in  unity,  and  its  re- 
turn to  the  fame;  number  is  not  infinite,  but  is  the  fource  of 
that  infinite  diviiibility  into  equal  parts  which  is  the  property 
of  all  bodies.  Intelligible  numbers  are  thofe  which  exillcd 
in  the  divine  mind  before  all  things.  They  are  the  model  or 
archetype  of -the  world,  and  the  caufe  of  the  efience  of  be- 
ings. Of  the  Monad,  Duad,  Triad,  Tetrad,  and  Decad, 
various  explanations  have  been  given  by  various  authors  ; hut 
nothing  certain  or  important  is  known  of  them.  In  aH  pro- 
bability, numbers  were  ufed  by  Pythagoras  as  fymbolical  re- 
prefentations  of  the  liril  principles  and  forms  of  nature,  and 
e lpecia.ll y of  thofe  eternal  and  immutable  efTences  which  Plato, 
denominated  ideas;  and  in  this  cafe  the  Monad  was  the 
fimple  root  from  which  he  conceived  numbers  to  proceed, 
and,  as  fuch,  analogous  to  the  fimple  eflence  of  dejty;  from 
whence,  according  to  his  fyftem,  the  various  properties  of 
nature  proceed. 

Mufic  followed  numbers,  and  was  ufeful  in  railing  the  mine! 
above  the  dominion  of  the  palfions.  Pythagoras  confidered 
it  as  a fcience  to  be  reduced  to  mathematical  principles  and' 
proportions,  and  is  faid  to  have  difeovered  the  mufical  chords 
from  the  circumltance  of  feveral  men  fucceflivdy  ftriking  with 
hammers  a piece  of  heated  iron  upon  an  anvil.  This  ftory 
Dr.  Burney  (Hiftory  of  Mufic,  vol.  i.  p.  441.)  diferedits  ; but 
allows,  from  the  uniform  tefiimony  of  writers  ancient  and 
modern,  that  he  invented  the  harmonica/  canon  or  monochord, 
(fee  Monochord.)  The  mufic  of  the  fpheres,  of  which, 
every  one  lias  heard,  was  a mod  fanciful  doftrine  of  Pytha- 
goras. It  was  produced,  he  imagined,  by  the  planets  ftriking 
on  the  ether,  through  which  in  their  motion  they  pafled;  and 
he  confidered  their  mufical  proportions  as  txafl,  and  their 
harmony  perfect. 

Pythagoras,  as  we  have  already  feen,  learned  geometry  in 
Egypt ; but  by  inveftigating  many  new  theorems,  and  by  di- 
gefting  its  principles,  he  reduced  it  to  a more  regular  fcience. 
A geometrical  point,  which  he  defines  to  be  a monad,  or 
unity  with  pofition,  he  fays,  correfponds  to  unity  in  arith- 
metic, a line  to  two,  a fuperficies  to  three,  and  a folid  to  four. 
He  difeovered  feveral  of  the  propofitions  of  Euclid;  and  on 
difeovering  the  47th  of  book  ill,  he  is  faid  to  have  offered  a. 
hecatomb  to  the  gods;  but  as  he  was  averfe  to  animal  facrN 
fices,  this  affertion  is  furdy  falfe.  His  great  progrefs  in  aftro- 
nomical  fcience  has  been  mentioned  under  Astronomy  and 
Philosophy. 

Wifdom,  according  to  Pythagoras,  is  converfant  with  thofe 
objedls  which  are  naturally  immutable,  eternal,  and  incorrup-  . 
tible  : and  its  end  is  to  affimilate  the  human  mind  to  the  divine, 
and  to  qualify  us  to  join  the  aflembly  of  the  gods.  A&ive 
and  moral  philofophy  preferibes  rules  and  precepts  for  the 
conduit  of  life,  and  leads  us  to  the  practice  of  public  and 
private  virtue. — On  thefe  heads  many  of  his  precepts  were 
excellent,  nnd  fome  of  them  were  whimfical  and  ufelefs. 
Theoretical  philofophy  treats  of  nature  and  its  origin,  and  is, 
according  to  Pythagoras,  the  higheft  objedt  of  ftudy.  It  in- 
cluded all  the  profound  myfteries  which  he  taught,  of  which 
but  little  is  now  known.  God  he  confiders  as  the  univerfal 
mind,  diffiifed  through  all  things,  and  the  felf-moving  prin- 
ciple of  all  things  (oivi'o[j.a.7'ivpos  foev  orarrwv),  and  of  whom 
every  human  foul  is  a portion.  It  is  very  probable,  that  he 
conceived  of  the  Deity  as  a fubtle  lire,  eternal,  ailive,  ar.d 
intelligent;  which  is  not  inconfillent  with  the  idea  of  incor- 
poreality, as  the  ancients  underflood  that  term.  This  Deity' 
was  primarily  combined  with  the  chaotic  mafs  of  paflive  mat- 
ter, but  he  had  the  power  of  feparating  himfelf,  and  fince  the 
reparation  lie  has  remained  dillindl.  The  learned  Cud  worth 
contends,  that  Pythagoras  maintained  a trinity  of  hypollafcj 
in  the  divine  nature,  fimilar  to  the  Platonic  triad  (fee  Pla- 
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tonisSi).  We  cannot  fay  that  his  arguments  appear  to  have 
much  force}  but  we  think  the  conclufion  which  he  withes  to 
cffablidi  extremely  probable,  as  Plaro  certainly  drew  his  doa- 
tiine  from  fome  of  the  countries  which  Pythagoras  had  vifited 
before  him. 

Subordinate  to  the  Deity  there  were  in  the  Pythagorean 
creed  three  orders  of  intelligences,  gods,  demon0,  and  heroes, 
ef  different  degrees  of  excellence  and  dignity.  Thefe,  to- 
gether with  the  human  foul,  were  conflicted  as  emanations 
from  the  Deity,  the  particles  of  fubtle  ether  a (fuming  a 
groffer  clothing  the  further  they  receded  from  the  fountain. 
Hierocles  defines  a hero  to  be  a rational  mind  united  with  a 
ktminous  body.  God  himfelf  was  reprefented  under  the  no- 
tion of  monad,  and  the  fubordinate  intelligences  as  numbers 
derived  from  and  included  in  unity.  Man  is  confidered  as 
confitling  of  an  elementary  nature  and  a divine  or  rational 
foul.  His  foul,  a fclf-moving  principle,  is  compofed  of  two 
parts;  the  rational,  fcated  in  the  brain;  and  the  irrational, 
including  the  paffions,  in  the  heart.  In  both  thefe  re- 
fpects  he  participates  with  the  brutes,  whom  the  temperament 
of  their  body,  &c.  allows  not  to  aft  rationally.  The  fenfi- 
tive  foul  perifhes;  the  other  affumes  an  ethereal  vehicle,  and 
paffes  to  the  regions  of  the  dead,  till  fent  back  to  the  eatth 
to  inhabit  fome  other  body,  brutal  or  human.  See  Metemp- 
sychosis. It  was  unqueltionably  this  notion  which  led  Py- 
thagoras and  his  followers  to  deny  themfelves  the  ufe  of  flefh, 
and  to  be  fo  peculiarly  merciful  to  animals  of  every  deferip- 
tion.  Some  authors,  however,  fay,  that  flefh  and  beans,  the 
ufe  of  which  he  alfo  forbad,  were  prohibited,  becaufe  he  fup- 
pofed  them  to  have  been  produced  from  the  fame  putrified 
matter,  from  which,  at  the  creation  of  the  world,  man  was 
formed. 

Of  the  fyntbols  of  Pythagoras  little  is  known.  They  have 
been  religioufly  concealed ; and  though  they  have  awakened 
much  curiofity,  and  occafioned  many  ingenious  conjeftures, 
they  If  ill  appear  to  us  dark  and  trifling.  As  a fpecimen  we 
give  the  following  : “ Adore  the  found  of  the  whifpering  wind. 
Stir  not  the  fire  with  a fword.  Turn  afide  from  an  edged 
tool.  Pafs  not  over  a balance.  Setting  out  on  a journey,  turn 
not  back,  for  the  furies  will  return  with  you.  Breed  nothing 
that  hath  crooked  talons.  Receive  not  a fwallow  into  your 
houfe.  Look  not  in  a mirror  by  the  light  of  a candle.  At 
a facrifice  pare  not  your  nails.  Eat  not  the  heart  or  brain. 
Tafte  not  that  which-hath  fallen  from  the  table.  Break  not 
bread.  Sleep  not  at  noon.  When  it  thunders  touch  the  earth. 
Pluck  not  a crown.  Roaft  not  that  which  has  been  boiled. 
Sail  not  on  the  ground.  Plant  not  a palm.  Breed  a cock, 
but  do  not  facrifice  it,  for  it  is  facred  to  the  fun  and  moon. 
Plant  mallows  in  thy  garden,  but  eat  them  not.  Abftain  from 
beans.” 

The  following  precepts  are  more  important : “ Difcourfe 
not  of  Pythagorean  doftrinds  without  light.  Above  all  things, 
govern  your  tongue.  Engrave  not  the  image  of  God  in  a ring. 
Cluit  not  your  flation  without  the  command  of  your  general. 
Remember  that  the  paths  of  virtue  and  of  vice  refemble  the 
letter  Y.  To  this  fymbol  l’erfius  refers,  when  he  fays. 
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Et  tibi  qua  Samios  diduxit  lit  era  ramos, 

Surgentem  dextro  monjlravit  limit e collcm. 

There  has  the  Samian  Y’s  inftruftive  make 
Pointed  the  road  thy  doubtful  foot  Ihould  take  ; 

There  warn’d  thy  raw  and  yet  unpraftis’d  youth, 

To  tread  the  rifing  right-hand  path  of  truth. 

The  fcantinefs  and  uncertainty  of  our  information  refpeftino- 
Pythagoras,  renders  a regular  and  complete  account  of  his  life 
and  doftrines  impollible.  A modern  author  of  profound  eru- 
dition, pronounces  him  to  have  been  unquejlionably  the  wifeft 
man  that  ever  lived,  if  his  mafters,  the  Egyptian' prielis,  mult 
not  be  excepted.  This  is  faying  a great  deal  too  much;  but 
that  he  was  one  of  the  mod  diftinguifhed  philofophers  of  anti- 
quity, or,  as  Cicero  exprelTes  it,  vir  prajlanti  fapicnlia,  appears 
very  evident ; and  his  moral  character  has  never  been  im* 
peached.  The  myfterious  air  which  he  threw  over  his  doc- 
trines, and  the  apparent  inanity  of  fome  of  his  fymbols,  have 
indeed  fubjefted  him  to  the  charge  of  impofture  and  perhaps 
the  charge  is  not  wholly  groundlefs  : but  when  we  confider  the 
age  in  which  he  lived,  and  the  nature  of  the  people  with  whom 
he  had  to  deal,  who  would  in  all  probability  have  refilled  more 
open  innovations,  even  this  will  not  appear  fo  blameable  as  at 
firft  fight  we  are  apt  to  think  it ; and  it  is  worthy  of  notice, 
that  the  word  dories  of  this  kind  have  come  down'to  us  in  a 
very  queftionable  fhape,  and  with  much  probability  appear  to  - 
be  falfe. 

PYTHAGOREANS,  a feft  of  ancient  philofophers,  fo 
called  from  being  the  followers  of  Pythagoras.  See  the  pre- 
ceding article. 

PYTHIA,  the  priedefs  of  Apollo  at  Delphi  by  whom  he  de- 
livered oracles.  She  was  fo  called  from  Pythius,  a name  of  that 
god,  which  is  faid  to  have  been  given  him  on  account  of  his 
viftory  over  the  ferpent  Python.  The  Pythia  was  at  fird  required 
to  be  a young  girl,  but  in  later  times  die  was  a woman  of  50 
years  of  age.  The  fird  and  mod  famous  Pythia  was  Phemo- 
n;Je.  Oracles  were  at  fird  delivered  by  her  in  hexameter  verfe. 
All  the  Pythias  were  to  be  pure  virgins,  and  all  of  them  deli- 
vered their  oracles  with  great  enthufiafm  and  violent  agitations. 
See  Oracle  and  Delphi. 

PY  PHI  AN  games,  in  Grecian  antiquity*  fports  inftituted  - 
near  Delphos  in  honour  of  Apollo,  on  account  of  his  flaying- 
the  ferpent  Python.  See  Apollo. — Thefe  games,  at  their 
fird  inditution,  were  celebrated  only  once  in  nine  years  ; but 
afterwards  every  fifth  year,  from  the  number  of  the  Parnalfian 
nymphs  who  came  to  congratulate  Apollo,  and  to  make  him 
prefents  on  his  viftory.  The  viftor  was  crowned  with  gar- 
lands. 

PYTPION,  in  fabulous  hidory,  a mondrous  ferpent,  pro- 
duced by  the  earth  after  Deucalion's  deluge.  Juno  being  ex- 
afperated  at  Latona,  who  was  beloved  by  Jupiter,  commanded 
this  ferpent  to  dedroy  her  ; but  flying  from  the  purluit  of  the 
monfler,  flie  efcaped  to  Delos,  where  file  was  delivered  of  Diana 
and  Apollo  ; the  latter  of  whom  at  length  dellroyed  Python 
with. his  arrows;  in  memory  of  which  viftory  thePythian  games 
were  indituted.  Sec  Apollo. 


Q. 

Q,  or  q,  the  if>th  letter  and  r 2 th  confonant  of  our  alpha-  found,  the  cheeks  are  contrafted,  and  the  lips,  particularly  the 
bet ; but  is  not  to  be  found  either  in  the  Greek,  old  Latin,  under  one,  are  put  into  a canular  form,  for  the  pafiage  of  the 
or  baxon  alphabets;  and  indeed  fome  would  entirely  exclude  breath. 

it,  pretending  that  k ought  to  be  ufed  wherever  this  occurs.  The  q is  never  founded  alone,  but  in  conjunftion  with  n,  as 
However,  as  it  is  formed  in  the  voice  in  a different  manner,  in  quality , quejlicn,  quite,  quote,  ike,  ajid  never  ends  any  Eng- 
it  is  undoubtedly  a diflinft  letter:  for,  in  expreffing  this  Hfh  woid. 
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As  a numeral,  Q^ftar.ds  f»r  _5o3  j and  with  a dafh  over  it, 
thus,  Q,  for  ^00, coo. 

Ufed  as  an  abbreviature,  q fignifies  quantity,  quantum.  Thus, 
among  phyficians,  q.  pi.  is  quantum  placet,  1.  e.  “ as  much  as 
you  pleafe”  of  a thing;  and  q.  J.  is  quantum  fuficit,  i.  e. 
“ as  much  as  is  neceflary."  Q.  E.  D.  among  mathematicians,  is 
quod  crai  dcmonjtrahdum , i.  e.  “ which  was  to  be  demoiiftrated  ; 
and  Q.  E.  F.  is  quod  erat  faciendum,  i.  e.  “ which  was  to  be 
dyne."  Q.  D.  among  grammarians,  is  quaji  didtum , i.e.  “ as  if 
it.  were  laid;’’  or,  “ as  who  ffiould  fay.”  in  the  notes  of  the 
ancients,  Cl  Hands  for  Quintus,  or  Qumtius  ; Q.  B.  V.  fur  quod 
bene  v.r.tat ; Q.  S.  S.  S,  for  qua; fupra  feripta  fuvt ; Q.  M.  for 
Quintus ■ Mutius,  or  quomodo ; Quint,  for  Quintilius ; and 
Quad . fpr  qu  aft  or. 

QUAB,  in  ichthyology,  the  name  of  a Ruffian  fiffi,  which  is 
laid  to  be  firft  a tadpole,  then  a frog,  artd  1 a It  a filh.  Dr.  Mounfey, 
who  made  many  inquiries  concerning  thefe  pretended  changes, 
considers  them  all  as  fabulous.  He  had  opportunity  of  feeing 
the  filh  jtlelf,  and  found  that  they  fpawned  like  other  lilhes, 
and  grew  in  fize,  without  any  appearances  to  juftify  the  report. 
He  adds,  that  they  delight  in  very  clear  water,  in  rivers  with 
iandy  or  ftony  bottoms,  and  are  never  found  in  Handing  lakes, 
or  in  rivers  paffing  through  martliy  or  molly  grounds,  where  frogs 
chool'e  molt  to  be. 

QU  ABES,  are  a free  people  of  Africa,  inhabiting  the  fouthern 
banks  ol  (lie  river  Seftos,  and  between  that  and  Sierra  Leona. 
They  are  under  the  protection  of  the  emperor  ofManow. 

QUA.CHA,  or  Quagga.  See  Barb. 

QUA(pHI,LTO,  in  ornithology,  is  the  name  of  a very  beau- 
tiful brafilian  bird,  called  alfo  yacazintli,  and  porphyrin  Ameri- 
cans.. It  is  of  a fine  blackiffi  purple  colour,  variegated  with  white; 
its  beak  is  white  while  young,  but  becomes  red  as  it  grows  older, 
and  has  a naked  fpace  at  its  bafts,  relembling  in  fome  lort  the  coot; 
its  legs  are  of  a yellowiffi  green  ; it  lives  about  the  waters,  anil 
feeds  on  filh,  yet  is  a very  well  tailed  bird.  It  imitates  the  crow- 
ing of  a common  cock,and  makes  its  mufic  early  in  the  morning. 

QUACK,  among  phyficians,  the  fame  with  empiric.  See 
the  article  Empiric. 

QUAD  I,  (Tacitus),  a people  of  Germany,  fituated  to  the  fouth- 
eatt  of  the  mountains  of  Bohemia,  on  the  banks  of  the  Danube, 
and  extending  as  far  as  the  river  Marus,  or  March,  running  by 
Moravia,  whjch  country  they  occupied. 

QUA.DRAGESiM A,  a denomination  given  to  Lent,  from 
its. gpn lifting  of  4c  days.  See  Lent. 

QUADRANGLE,  in  geometry,  the  fame  with  a quadri- 
lateral figure,  or  one  confiding  of  four  fides  and  four  angles. 

QUADRANS,  the  quarter  or  fourth  part  of  any  thing,  par- 
ticularly the  as,  or  pound. 

Quadkaks,  in  Engliffi  money,  the  fourth  part  of  a penny. 
Before  the  reign  of  Edward  I.  tne  fmallell  coin  was  njlerlin^, 
or  penny,  marked  with  a crofs ; by  the  guidance  of  which  a 
penny  migfyt  be  cut  into  halves  fora  halfpenny,  or  into  quarters 
or  four  parts  for  farthings;  till,  to  avoid  the  fraud  of  unequal 
cuttipgs,  that  king  coined  halfpence  and  farthings  in  diftindl 
round  pieces. 

QUADRANT,  in  geometry,  the  arch  of  a circle,  contain- 
ing 90°,  or  the  fourth  part  of  the  entire  periphery.  Sometimes 
alio  the  fpace  or  area,  included  between  this  arch  and  two  radii 
drawn  from  the  centre  to  each  extremity  thereof,  is  called  a qua- 
drant, or,  more  properly,  a quadrantal fpace,  as  being  a quarter  of 
an  entire  circle. 

Qu  adr.au  r alfo  denotes  a mathematical  inftrument  of  great 
ufe  inaftronomy  and  navigation,  for  taking  the  altitudes  of  the 
fun  and  ftars,  as  alfo  for  taking  angles  in  furveying,  ike.  This 
inftrument  is  varioufly  contrived,  and  furniffied  with  different 
apparatus,  according  to  the  various  ufes  it  is  intended  for;  but 
they  all  have  this  in  common,  that  they  confiltof  a quarter  of  a 
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circle,  whofe  limb  is  divided  into  90°.  Some  have  a plummet 
fufpended  from  the  centre,  and  are  furniffied  with  fights  to  look 
through.  The  principal  and  moft  ul'eful  quadrants  are  the  com- 
mon furveying  quadrant,  aftronomical  quadrant,  Adams’s  qua- 
drant, Cole’s  quadrant,  Gunter’s  quadrant,  Hadley’s  quadrant, 
horodiCtical  quadrant,  Sutton’s  or  CQlins’s  quadrant,  and  the 
finical  quadrant,  &c.  Of  each  of  which  in  order. 

1.  The  com m on  furveying  quadrant  is  made  of  brafs,  wood,  or 
any  other  folid  fubftance  ; the  limb  of  which  is  divided  into  c o°, 
and  each  of  thefe  further  divided  into  as  many  equal  parts  as  the 
fpace  will  allow,  either  diagonally  or  otherwise.  On  one  of  the 
femidiameters  are  fitted  two  moveable  fights;  and  to  the  centre 
is  fometimes  alfo  fixed  a label  or  moveable  index,  Raring  two 
other  fights;  but  in  lieu  of  thefe  lad  fights  there  is  fometimes 
fitted  a telefcope:  alfo  from  the  centre  there  is  hung  a thread  with 
a plummet;  anil  on  the  under  fide  or  face  of  the  inftrument  is 
fitted  a ball  and  locket,  by  means  of  which  it  may  be  put  into 
any  polition.  The  general  ufe  of  it  is  for  taking  angles  in  a ver- 
tical plane,  comprehended  under  right  lines  going  from  the 
centre  of  the  inftrument,  one  of  which  is  horizontal,  and  the  other 
is  directed  to  fome  vifible  point.  But  befides  the  parts  already 
delcribed,  there  is  frequently  added  on  the  face,  near  the  centre, 
a kind  of  compartment,  called  the  quadrat,  or  geometrica' fquare. 
See  Quadrat.  This  quadrant  may  be  ufed  in  diti’erem  fitu- 
ations  : for  obferving  heights  or  depths,  its  plane  muft  be  dif- 
pofed  perpendicularly  to  the  horizon  ; but  to  take  horizontal 
diftances,  its  plane  is  difpofed  parallel  thereto.  Again,  heights 
and  diftances  may  betaken  two  ways,  viz.  by  means  of  the  fixed 
fights  and  plummet,  or  by  the  label  : as  to  which,  and  the  manner 
of  meafuring  angles,  fee  Geometry. 

2.  The  qjlronomical  quadrant  is  a large  one,  ufually  made  of 
brafs,  or  wooden  bars  faced  with  iron  plates  ; having  its  limb 
nicely  divided,  either  diagonally  or  otherwife,  into  degrees,’ 
minutes,  and  feconds ; and  furniftted  with  two  telefcopes,  one 
fixed  on  the  fide  of  the.  quadrant,  and  the  other  moveable  about 
the  centre,  by  means  of  the  ferew.  There  are  alfo  dented  whetfe 
which  l’erve  to  direct  the  inftrument  to  any  object  or  pheno- 
menon.— The  ufe  of  this  curious  inftrument,  in  taking  ob/er- 
vations  of  the  fun,  planets,  and  fixed  ftars,  is  obvious ; for,  being 
turned  horizontally  upon  its  axis,  by  means  of  the  telelcope,  till 
the  object  is  feen  through  the  moveable  telefcope,  then  the 
degrees,  &c.  cut  by  the  index  give  the  altitude  required.  See 
Astronomy. 

3.  Cole's  quadrant  is  a very  ufeful  inftrument  invented  by  Mr. 
Benjamin  Cole.  It  confifts  of  6 parts,  viz.  the  ftafF AB  (pi.  3S. 
fig.  1.)  ; the  quadrantal  arch  DE  ; three  vanes  A.  B,  C ; and 
the  vernier  FG.  The  ftaff  is  a bar  of  wood  about  two  feet  long, 
an  inch  and  a quarter  broad,  and  of  a fufficient  thicknefs  to 
prevent  it  from  bending  or  warping.  The  quadrantal  arch  is 
alfo  of  wood;  and  is  divided  into  degrees,  and  third-parts  of 
a degree,  to  a radius  of  about  nine  inches  ; to  its  extremities  are 
fitted  two  radii,  which  meet  in  the  centre  of  the  quadrant  by  a 
pin,  round  which  it  eafily  moves.  The  fight-vane  A is  a thin 
piece  of  brafs,  almolt  two  Inches  in  height  and  one  broad,  placed 
perpendicularly  on  the  end  of  the  ftaft’  A,  by  the  help  of  two 
lcrews  palling  through  its  foot.  Through  the  middle  of  this 
vane  is  drilled  a fmall  hole,  through  which  the  coincidence  or 
meeting  of  the  horizon  and  folar  fpot  is  to  be  viewed.  The 
horizon  vane  B is  about  an  inch  broad,  and  two  inches  and  a 
half  high,  having  a Hit  cut  through  it  of  near  an  inch  long  and 
a quarter  of  an  inch  broad  ; this  vane  is  fixed  in  the  centre  pin 
of  the  inftrument,  in  a perpendicular  polition,  by  the  help  of 
two  (crews  palling  through  its  foot,  whereby  its  pofition  with 
refpeft  to  the  fight-vane  is  always  the  fame,  their  angles  of  in- 
clination being  equal  to  43  degrees.  The  ftiade-vane  C is  com- 
pofed  of  two  brafs  plates.  The  one,  which  ferves  as  an  arm, 
is  about  four  inches  and  a half  long,  and  three  quarters  of  an 
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Inch  broad,  being  pinned  at  one  end  to  the  upper  limb  of  the 
quadrant  by  a fcrew,  about  which  it  has  a fmall  motion;  the 
other  end  lies  in  the  arch;  and  the  lower  edge  of  the  arm  is  di- 
rected to  the  middle  of  the  centre-pin  ; the  other  plate,  which 
is  property  the  vane,  is  about  two  inches  long,  being  fixed 
perpendicularly  to  the  other  plate,  at  about  half  an  inch  dittance 
from  that  end  next  the  arch  ; this  vane  may  be  ufed  either  by 
its  fhade  or  by  the  folar  fpot  ca'l  by  a convex  lens  placed  there- 
in. And,  becaufe  the  wood-work  is  often  apt  to  warp  or  twill, 
therefore  this  vane  may  be  rectified  by  the  help  of  a fcrew,  fo 
that  the  warping  of  the  inllrument  may  occafion  no  error  in  the 
obfervation,  which  is  performed  in  the  following  manner  : Set 
the  line  G on  the  vernier  again  ft  a degree  on  the  upper  limb  of 
the  quadrant,  and  turn  the  fcrew  on  the  backfide  of  the  limb 
forward  or  backward,  till  the  hole  in  the  fight-vane,  the  centre 
of  the  glafs,  and  the  funk  fpot  in  the  horizon-vane,  lie  in  a 
right  line. 

To  find  the  fun’s  altitude  by  this  inllrument:  Turn  your 
back  to  the  fun.  holding  the  inftrnment  by  the  ftaff  with  your 
right  hand,  fo  that  it  be  in  a vertical  plane  paffing  through  the 
fun  ; apply  your  eye  to  the  fight-vane,  looking  through  that  and 
the  horizon-vane  till  you  fee  the  horizon  ; with  the  left  hand  Aide 
the  quadrantal  arch  upwards,  until  the  folar  fpot  or  {hade,  call 
by  the  ftiade-vane,  fall  direCly  on  the  fpot  or  Hit  in  the  horizon- 
vane  ; then  will  that  part  of  the  quadrantal  arch  which  is  raifed 
above  G or  S (according  as  the  obfervation  refpe&ed  either*  the 
folar  fpot  or  fhade)  {how  the  altitude  of  the  fun  at  that  time. 
Eut  if  the  meridian  altitude  be  required,  the  obfervation  mult  be 
continued  ; and  as  the  fun  approaches  the  meridian,  the  fea  will 
appear  through  the  horizon-vane,  and  then  is  the  obfervation 
finifhed ; and  the  degrees  and  minutes,  counted  as  before,  will 
give  the  fun’s  meridian  altitude  : or  the  degrees  counted  from  the 
lower  limb  upwards  will  give  the  zenith-diftance. 

4 .Adams's  quadrant  differs  from  Cole’s  quadrant  only  in  having 
an  horizontal  vane,  with  the  upper  part  of  the  limb  lengthened; 
fo  that  the  glafs,  which  calls  the  folar  fpot  on  the  horizon-vane, 
is  at  the  fame  diftance  from  the  horizon  vane  as  the  light-vane 
at  the  end  of  the  index. 

4 Gunter's  quadrant , fo  called  from  its  inventor  Edmund 
Gunter,  befides  the  ufual  apparatus  of  olher  quadrants,  has  a 
ltereographical  projeClion  of  the  I'phere  on  the  plane  of  the  equi- 
noCtial.  It  has  alio  a kalendar  or  the  months,  next  to  the  divi- 
lions  of  the  limb.  It  is  ufed  in  the  following  way  : — I.  To 
find  the  fun’s  meridian  altitude  for  any  given  day,  or  the  day  of 
the  month  for  any  given  meridian  altitude.  Lay  the  thread  to 
the  day  of  the  month  in  the  fcale  next  the  limb  ; and  the  degree 
it  cuts  in  the  limb  is  the  fun’s  meridian  altitude.  Thus,  the 
thread  being  laid  on  the  15th  of  May,  cuts  590  30',  the  altitude 
fought ; and,  contrarily,  the  thread,  being  let  to  the  meridian 
altitude,  (hows  the  day  of  the  month.  2.  To  find  the  hour  of 
the  day.  Having  put  the  bead,  which  fiides  on  the  thread,  to 
the  fun’s  place  in  the  ecliptic,  obferve  the  fun’s  altitude  by  the 
quadrant  ; then,  if  the  thread  be  laid  over  the  fameiii  the  limb,  the 
bead  wiil  fill  upon  the  hour  required.  Thus,  fnppofe  on  the  10th 
of  April,  the  fun  being  then  in  the  beginning  of  Taurus,  I obferve 
the  fun’s  altitude  by  the  quadrant  to  be  36°;  I place  the  bead  to 
the  beginning  of  Taurus  in  the  ecliptic,  and  lay  the  thread  over 
-26°  of  the  limb ; and  find  the  bead  to  fall  on  the  hour-line  mark- 
ed  3 and  9 ; accordingly  the  hour  is  either  9 in  the  morning  or  3 
in  the  afternoon.  Again,  laying  the  bead  on  the  hour  given, 
having  rirft  re&ified  or  put  it  to  the  fun’s  place,  the  degree  cut  by 
the  thread  on  the  limb  gives  the  altitude.  Note,  the  bead  may 
be  rectified  otherwile,  by  bringing  the  thread  to  the  day  of  the 
month,  and  the  bead  to  the  hour  line  of  12.  3.  To  find  the  fun’s 

declination  from  his  place  given,  and  conlrariwife.  Set  the  bead 
to  the  fun’s  place  in  the  ecliptic,  move  the  thread  to  the  line  of 
declination,  and  the  bead  will  cut  the  degree  of  declination  re- 
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quired.  Contrarily,  the  bead  being  adjufletl  to  a given  declina- 
tion, and  the  thread  moved  to  the  ecliptic,  the  bead  will  cut  the 
fun’s  place.  4.  The  fun’s  place  being  given,  to  find  his  rL lit 
afeenfion,  or  contrarily.  Lav  the  thread  on  the  fun’s  place  in  the 
ecliptic,  and  the  degree  it  cuts  on  the  limb  is  the  right  afeenfion 
fought.  Contrarily,  laying  the  thread  on  the  right  afeenfion,  it 
cuts  the  fun’s  place  in  the  ecliptic.  5.  The  fun’s  altitude  being 
given,  to  find  his  azimuth,  and  contrariwife.  ReCtifv  the  bead 
for  the  time,  as  in  the  fecund  article,  and  obferve  the  fun’s  altitude: 
bring  the  thread  to  the  complement  of  that  altitude;  thus  the 
bead  will  give  the  azimuth  fought  among  the  azimuth  lines. 
6.  To  find  the  hour  of  the  night  from  fome  of  the  five  liars  laid 
down  on  the  quadrant.  ( 1 .)  Put  the  bead  to  the  liar  you  would 
obferve,  and  find  how  many  hours  it  is  off  the  meridian,  by 
article  2.  (2.)  Then  from  the  right  afeenfion  of  the  fiar,  fub- 

traCl  the  fun’s  right  afeenfion  converted  into  hours,  and  mark 
the  difference;  which  difference,  added  to  the  obferved  hour  of 
the  ftar  from  the  meridian,  ftiows  how  many  hours  the  fun  is 
gone  from  the  meridian,  which  is  the  hour  of  the  night.  Suppofe 
on  the  15th  of  May  the  fun  is  in  the  41b  degree  of  Gemini,  I fet 
the  bead  to  ArCturus  ; and,  obferving  his  altitude,  find  him  to  be 
in  the  weft  about  520  high,  and  the  bead  to  fall  on  the  hour-line 
of  2 in  the  afternoon  ; then  will  the  hour  be  1 1 hours  50  minutes 
paft  noon,  or  10  minutes  lhort  of  midnight  ; for  62",  the  fun’s 
right  afeenfion,  converted  into  time,  makes  4 hours  ft  minutes; 
which,  lubtraCted  from  13  hours  58  minutes,  the  right  afeenfion 
of  ArClurus,  the  remainder  will  be  9 hours  50  minutes;  which 
added  to  2 hours,  the  obferved  diftance  of  ArClurus  from 
the  meridian,  ftiows  the  hour  of  the  night  to  be  1 1 hours  50  mi- 
nutes. 

The  mural  quadrant  has  already  been  deferibed  under  the 
article  Astronomy,  p.  414.  It  is  a moll  important  inftrnment, 
and  has  of  late  been  much  improved  by  Mr.  Ramfden,  who  has 
diftinguifhed  himfelf  by  the  accuracy  of  his  divifior.s,  and  by 
the  manner  in  which  he  finifhes  the  planes  by  working  them  in 
a vertical  pofition.  He  places  the  plumb-line  behind  the  infiru- 
ment,  that  there  may  be  no  neceftity  for  removing  it  when  we 
take  an  obfervation  near  the  zenith.  His  manner  of  fufpending 
the  glafs,  and  that  of  throwing  light  on  the  objeCt-glafs  and  on 
the  divifions  at  the  lame  time,  are  new,  and  improvements  that 
deferve  to  be  noticed.  Thofe  of  eight  feet,  which  he  has  made 
for  the  obfervatories  of  Padua  and  Vilna,  have  been  examined 
by  Dr.  Malkelyne  ; and  the  greateft  error  does  not  exceed  two 
feconds  and  a half.  That  of  the  fame  fize  for  the  obfervatory 
of  Milan  is  in  a very  advanced  Hate.  The  mural  quadrant  of 
fix  feet,  at  Blenheim,  is  a moll  admirable  inllrument.  It  is 
fixed  to  four  pillars,  which  turn  on  two  pivots,  lo  that  it  may 
be  put  to  the  north  and  to  the  fouth  in  one  minute.  It  was  for 
this  inllrument  Mr.  llamlden  invented  a method  of  rectifying 
the  arc  of  90  degrees,  on  which  an  able  aftronomer  had  ftarted 
fome  difficulties;  but  by  means  of  an  horizontal  line  and  plumb- 
line,  forming  a kind  of  crofs,  without  touching  the  circle,  he 
ftiowed  him  that  there  was  not  an  error  of  a fingle  fecond  in 
the  qodegrees;  and  that  the  difference  was  occafioned  by  a mural 
quadrant  of  Bird,  in  which  the  arc  of  90  degrees  was  too  great 
by  feveral  feconds,  and  which  had  never  been  rectified  by  fo  nice 
a method  as  that  of  Mr.  Ramfden. 

But  the  quadrant  is  not  the  inllrument  which  ftands  higheft 
in  Mr.  Ramfden’s  opinion  ; it  is  the  complete  circle:  and  he  has 
demonllratcd  to  M.  de  la  Lande,  that  the  former  mull  be  laid 
afide,  if  we  would  arrive  at  the  utmoft  exaClnefs  of  which  ?tn  obfer- 
vation is  capable.  His  principal  reafons  are:  l.Thc  lead  variation 
inthecentre  is  perceived  by  the  two  diametrically  opposite  points. 
2.  The  circle  being  worked  on  the  turn,  the  furfaee  is  always  of 
the  greatell  accuracy,  which  it  is  impoffible  to  obtain  in  the  qua 
drant.  3.  We  may  always  have  two  meafures  of  the  fame  arc, 
which  will  lerve  for  the  verification  of  each  other.  4.  The  firlf 
S I 
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point  of  the  divifion  may  be  verified  every  day  with  the  utmoft 
facility.  The  dilatation  of  the  metal  Ts  uniform,  and  cannot 
produce  any  error.  6.  This  inftrument  is  a meridian  glals  at 
the  fame  time.  7.  it  alfo  becomes  a moveable  azimuth  circle  by 
adding  an  horizontal  circle  beneath  its  axis,  and  then  gives  the 
rer’ra&Iions  independent  of  the  menfuration  of  time. 

6.  Hade/s  uadrant  is  an  inftrument  of  vatt  utility  both  in 
navigation  and  practical  aftronomy.  i t derives  its  name  from 
Mr.  Hadley,  who  tirtl  publifhed  an  account  of  it,  though  the 
firft  the  ght  originated  with  the  celebrated  Dr.  Hooke,  and  was 
completed  by  Sir  llaac  Newton  (fee  Astronomy).  The 
utility  of  this  quadrant  arifes  fom  the  accuracy  and  precision 
with  which  it  enables  us  to  determine  the  latitude  and  longitude  ; 
and  to  it  is  navigation  much  indebted  for  the  very  great  and 
rapid  advances  it  has  made  of  late  years.  It  is  eafy  to  manage, 
and  of  extenfive  nte,  requiring  no  peculiar  fteadinefs  of  hand, 
nor  any  lu,h  fixed  balls  as  is  nccell'ary  to  other  atlronomical 
inftruments.  It  is  ufed  as  an  inftrument  for  taking  angles  in 
maritime  furveying,  and  with  equal  facility  at  the  malt-head  as 
upon  the  deck,  bv  which  its  fphere  of  obfervation  is  much  ex- 
tended: for,  fuppofing  many  iflands  to  be  vifible  from  the  maft- 
head,  and  only  one  from  deck,  no  ufeful  obfervation  can  be 
made  by  any  other  inftrument.  But  by  this,  angles  may  be 
taken  at  the  maft-head  from  the  one  vifible  objedl  with  great 
exadlnefs;  and  further,  taking  angles  from  heights,  as  hills,  or 
a (flip’s  maft  head,  is  almoft  the  only  way  of  exactly  deferibing 
the  figure  and  extent  of  fhoals. 

It  has  been  objected  to  the  ufe  of  this  inftrument  for  furveying, 
that  it  does  not  meafure  the  horizontal  angles,  by  which  alone 
a plan  can  be  laid  down.  This  objedtion,  however  true  in  theory, 
may  be  reduced  in  pradlice  by  a little  caution;  and  Mr.  Adams 
has  given  very  good  diredlions  fur  doing  l'o. 

Notwithftanding,  however,  the  manifeft  fuperiority  of  this 
inftrument  over  thofe  that  were  in  ufe  at  the  time  of  its  publi- 
cation, it  was  many  years  before  the  Tailors  could  be  perfuaded 
to  adopt  it,  and  lay  afide  their  imperfedt  and  inaccurate  inftru- 
ments; fo  great  is  the  difficulty  to  remove  prejudice,  and  eman- 
cipate the  mind  from  the  ilavery  of  opinion.  No  inftrument 
has  undergone,  fince  the  original  invention,  more  changes  than 
the  quadrant  of  Hadley;  of  the  various  alterations,  many  had 
no  bitter  foetid ition  than  the  caprice  of  the  makers,  who  by 
thefe  attempts  have  often  rendered  the  inftrument  more  compli- 
cated in  conltrudlion,  and  more  difficult  in  ule,  than  it  was  in 
its  original  ftate 

It  is  an  ellential  property  of  this  inftrument,  derived  from  the 
laws  of  reflection,  that  halt  degrees  on  the  arch  anfwer  to  whole 
ones  in  angles  meafured:  hence  an  oftant,  or  the  eighth  part 
of  a circle,  or  45  degrees  on  the  arch.ferves  to  meafure  90  degrees; 
and  fexlants  will  meafure  an  angular  diftance  ot  120  degrees, 
though  the  arch  of  the  inftrument  is  no  more  than  60  degrees.  It 
is  from  this  property  that  foreigners  term  that  inftrument  an 
oddiit,  which  we  ufualty  call  a q uadrant , and  which  in  effect  it 
is.  This  property  reduces  indeed  confiderably  the  bulk  of  the 
inftrument:  but  at  the  fame  time  it  calls  for  the  utinoft  accuracy 
in  the  divisions,  as  every  error  on  the  arch  is  doubled  in  the 
obfervation. 

Another  eifential,  and  indeed  an  invaluable,  property  of  this 
iuftrumem,  whereby  it  is  rendered  peculiarly  advantageous  in 
marine  obfervations,  is,  that  it  is  not  liable  to  be  difturbed  by 
the  ffii p’s  motion;  for,  provided  the  mariner  can  fee  diftinCtly 
the  two' objeCis  in  ihe  field  of  his  inftrument,  no  motion  nor 
vacillation  of  the  fhip  will  injure  his  obfervation. 

Thirdly,  the  errors  to  which  it  is  liable  are  eafily  difeovered 
and  readily  rectified,  while  the  application  and  ule  of  it  is  tacile 
and  plain. 

To  find  whether  the  two  furfaces  of  any  one  of  the  reflecting 
glafiee  be  parallel,  apply  your  eye  at  one  end  ot  it,  andoblerve  the 


image  of  fome  objeCt  reflected  very  obliquely  from  it;  if  that 
image  appears  Angle,  and  well  defined  about  the  edges,  it  is  a 
proof  that  the  furfaces  are  parallel:  on  the  contrary,  if  the  edge 
of  the  reflected  images  appear  milted,  as  if  it  threw,  a fhadow 
from  it,  or  feparated  like  two  edges,  it  is  a proof  that  the  two 
furfaces  of  the  glafs  are  inclined  to  each  other:  if  the  image  in 
the  fpeculum,  particularly  if  that  image  be  the  fun,  be  viewed 
through  a (mail  telefcope,  the  examination  will  be  more  perfeCt. 

To  find  whether  the  lurface  ot  a reflecting  glals  he  plane. 
C-hoofe  two  diftant  objeCts,  nearly  on  a level  with  each  other; 
hold  the  inftrument  in  an  horizontal  polition,  view  the  left 
hand  object  direCtly  through  the  tranfparent  part  of  the  horizon- 
glafs,  and  move  the  index  till  the  reflected  image  of  the  other 
is  feen  below  it  in  the  lilvered  part ; make  the  two  images 
unite  juft  at  the  line  of  leparation,  then  turn  the  inftrument 
round  flowly  on  its  own  plane,  fo  as  to  make  the  united  images 
move  along  the  line  of  reparation  of  the  horizon-glals.  If 
the  images  continue  united  without  receding  from  each  other, 
or  varying  their  rerpedive  polition,  the  reflecting  furface  is  a 
good  plane. 

To  find  if  the  two  furfaces  of  a red  or  darkening  glafs  are 
parallel  and  perfectly  plane.  This  mult  be  done  by  means  of 
the  lun  when  it  is  near  the  meridian,  in  the  following  manner: 
Hold  the  1'extant  vertically,  and  direCt  the  fight  to  fome  objeCt 
in  the  horizon,  or  between  you  and  the  (ky,  under  the  fun  ; turn 
down  the  red  glafs  and  move  the  index  till  the  refleCted  image 
of  the  lun  is  in  contaCt  with  the  objeCt  feen  direCtly  : fix  then 
the  index,  and  turn  the  red  glafs  round  in  its  lquare  frame  ; 
view  the  fun’s  image  and  objeCt  immediately,  and  if  the  fun’s 
image  is  neither  railed  nor  deprefl'ed,  but  continues  in  contaCt 
with  the  objeCt  below,  as  before,  then  the  furfaces  of  the  darken- 
ing glafs  are  true. 

For  a more  particular  defeription  of  Hadley’s  quadrant,  and 
the  mode  of  uling  it,  fee  Navigation',  p.  710. 

This  inftrument  has  undergone  feveral  improvements  fince  its 
firft  invention,  and  among  thefe  improvers  mult  be  ranked  Mr. 
Ramfden.  He  found  that  the  eifential  parts  of  the  quadrant 
had  not  a fufficient  degree  of  folidity  ; the  friction  at  the  centra 
was  too  great,  and  in  general  the  alidada  might  be  moved  feveral 
minutes  without  any  change  in  the  pofition  of  the  mirror ; the 
divifions  were  commonly  very  inaccurate,  and  Mr.  Ramfden  found, 
that  Abbe  de  la  Caille  did  not  exceed  the  truth  in  eliimating  at 
five  minutes  the  error  to  which  an  obferver  was  liable  in  taking 
the  diftance  between  the  moon  and  a ftar ; an  error  capable  of 
producing  a miflake  of  50  leagues  in  the  longitude.  On  this 
account  Mr.  Ramfden  changed  the  principle  of  conftfuCtion  of 
the  centre,  and  made  the  inftrument  in  luch  a manner  as  never 
to  give  an  error  of  more  than  half  a minute  ; and  he  has  now 
brought  them  to  fuch  a degree  of  perfedion  as  to  warrant  it  not 
more  than  fix  leconds  in  a quadrant  of  fifteen  inches.  Since  the 
time  of  having  improved  them,  Mr.  Ramfden  has  conllruCIed 
an  iminenfe  number  ; and  in  feveral  which  have  been  carried  fo 
the  Ealt  Indies  and  America,  the  deficiency  has  been  found  no 
greater  at  their  return  than  it  had  been  determined  by  exami- 
nations before  their  being  taken  out.  Air.  Ramlden  has  made 
them  from  15  inches  to  an  inch  and  a half,  in  the  latter  of 
which  the  minutes  are  eafily  diflingnifhable  ;.  but  he  prefers  lor 
general  ufe  thofe  of  10  inches,  as  being  more  eafily  handled  than 
the  greater,  and  at  the  fame  tirne  capable  of  equal  accuracy. 
See  Sextant. 

A great  improvement  was  alfo  made  in  the  conftrudlion  of 
this  quadrant  by  Mr.  Peter  Dollond,  famous  for  his  invention 
of  achromatic  telcfcopes.  The  glaftes  of  the  quadrants  fltould 
he  perfect  planes,  and  have  their  furfaces  perfectly  parallel  to 
one  another.  By  a practice  of  feveral  years,  Mr.  Dollond 
found  out  methods  of  grinding  them  of  this  form  to  great 
cxa&nefa ; but  the  advantage  which  tlioukl  have  arilen  from- 
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the  goodnefs  of  the  glades  was  often  defeated  by  the  index- 
glats  being  bent  by  the  frame  which  contains  it.  To  prevent 
this,  Mr.  Dollond  contrived  the  frame  fo  that  the  glafs  lies  on 
three  points,  and  the  part  that  prcfles  on  the  front  of  the 
glafs  has  all'o  three  points  oppofite  to  the  former.  Thefe  points 
are  made  to  confine  the  glafs  by  three  fcrews  at  the  back,  acting 
direttly  oppolite  to  the  points  between  which  the  glafs  is 
placed.  The  principal  improvements,  however,  are  in  the 
methods  of  adjufting  the  glatfes,  particularly  for  the  back-ob- 
fervation.  The  method  formerly  pra&i'ed  for  adjulling  that 
part  of  the  inlirument  by  means  of  the  oppofite  horizons  at 
lea,  was  attended  with  fo  many  difficulties  that  it  was  lcarce 
ever  ufed  : tor,  fo  little  dependence  could  be  placed  on  the  ob- 
fervations taken  this  way,  that  the  bed  Hadley’s  fextants  made 
for  the  purpofe  of  obferving  the  difiances  of  the  moon  from  the 
fun  or  fixed  liars,  have  been  always  made  without  the  horizon- 
glafs  for  the  back-obfervation  ; for  want  of  which,  many  valu- 
able obfervations  of  the  lun  and  moon  have  been  loft  when 
their  diftance  exceeded  120  degrees.  To  make  the  adjuftment 
of  the  back-oblervation  eafy  and  exadl,  he  applied  an  index  to 
the  back  horizon-glals,  by  which  it  may  be  moved  in  a parallel 
pofition  to  the  index-glafs,  in  order  to  give  it  the  two  adjuft- 
ments  in  the  fame  manner  as  the  fore-horizon-glals  is  adjnfted. 
Then,  by  movihg  the  index  to  which  the  back  horizon  glafs  is 
fixed  exatlly  go  degrees  (which  is  known  by  the  divifions  made 
for  that  purpofe),  the  glals  will  thereby  be  fet  at  right  angles 
to  the  index-glals,  and  will  be  properly  adjulied  for  ufe  ; and 
the  obfervations  may  be  made  with  the  fame  accuracy  by  this 
as  by  the  fore-obfervation.  To  adjuft  the  horizon- glaftes  in  the 
perpendicular  pofition  to  the  plane  of  the  inftrument,  he  con- 
trived to  move  each  of  them  by  a fingle  fcrew,  which  goes 
through  the  frame  of  the  quadrant,  and  is  turned  by  means  of 
a milled  head  at  the  back  ; which  may  be  done  by  the  obferver 
while  he  is  looking  at  the  objedf.  To  thele  improvements  alfo 
he  added  a method  invented  by  Mr.  Malkelyne,  of  placing  dark- 
ening glafles  behind  the  horizon-glaftes.  Thefe,  which  ferve 
for  darkening  the  objedt  leen  by  diredl  vilion,  in  adjufting  the  in- 
ftrument by  the  fun  or  moon,  he  placed  in  fuch  a manner  as  to  be 
turned  behind  the  fore  hoi  izon-glafs,  or  behind  the  back  horizon- 
glals:  there  are  three  of  thefe  glaftes  of  different  degrees  of  dark- 
nefs. 

We  haVe  been  the  more  particular  in  our  defeription  and  ufe 
of  Hadley’s  quadrant,  as  it  is  undoubtedly  the  belt  hitherto  in- 
vented. 

. Horodiffical  quadrant,  a pretty  commodious  inftrument, 
fo  called  from  its  uie  in  telling  the  hour  of  the  day.  — Jts  con- 
ftrudlion  is  this:  From  the  centre  of  the  quadrant,  C,  pi.  38. 
fig.  3.  whole  limb  AB  is  divided  into  yo°,  deferibe  feven  con- 
centric circles  at  intervals  at  pleafure ; and  to  thefe  add  the  figns 
of  the  zodiac,  in  the  order  reprefented  in  the  figure.  Then  ap- 
plying a ruler  to  the  centre  C and  the  limb  AB,  mark  upon  the 
ieveral  parallels  the  degrees  correfponding  to  the  altitude  of  the 
fun  when  therein,  for  the  given  hours  ; connedf  the  points  be- 
longing to  the  fame  hour  with  a curve  line,  to  which  add  the 
number  of  the  hour.  To  the  radius  C A fit  a couple  of  lights, 
and  to  the  centre  of  the  quadrant  C tie  a thread  with  a plummet, 
and  upon  the  thread  a bead  to  flu  e.  If  now  the  thread  be  brought 
to  the  parallel  wherein  the  fun  is,  and  the  quadrant  directed  to 
the  fun,  till  a vifual  ray  pafs  through  the  fights,  the  bead  will 
Ihow  the  hour;  lor  the  plummet,  in  this  fituation,  cuts  all  the 
parallels  iu  the  degrees  correfponding  to  the  fun’s  altitude.  Since 
the  bead  is  in  the  parallel  which  the  fun  deferibes,  and  through 
the  degrees  of  altitude  to  which  the  fun  is  elevated  every  hour 
there  pals  hour  lines  the  bead  mull  (how  the  prefent  hour.  Some 
reprefent  the  hour-lines  by  arches  of  circles,  or  even  by  ftraight 
lines,  ai  d that  without  any  fen fi hie  error. 

8,  Sutton's  or  Collins's  quadrant  (fig.  4.)  is  a ftercogrnphic 
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projeftion  of  one  quarter  of  the  fpherc  between  the  tropics, 
upon  the  plane  ot  the  ecliptic,  the  eye  being  in  its  north  pole: 
it  is  fired  to  the  latitude  ol  London.  The  lines  running  from 
the  right  hand  to  the  left  are  parallels  of  aliisude  ; ami  thole 
crofting  them  are  azimuths.  The  leftfer  of  the  two  circles, 
bounding  the  projection,  is  one-fourth  of  the  tropic  of  Capri- 
corn ; the  greater  is  one  fourth  of  that  of  Cancer.  The  two 
ecliptics  are  drawn  from  a point  on  the  left  edge  of  thequa- 
dram,  with  the  charadters  of  the  figns  upon  them  ; and  the 
two  horizons  are  drawn  from  the  fame  point.  The  limb  is  di- 
vided both  into  degrees  and  time  ; and,  by  having  the  fun’s  al- 
titude, the  hour  of  the  day  may  be  found  here  to  a minute. 
The  quadrantal  arches  next  the  centre  contain  the  kalendar  of 
months  : and  under  them,  in  another  arch,  is  the  fun’s  decli- 
nation. On  the  projection  are  placed  Ieveral  of  the  molt  noted 
fixed  liars  between  the  tropics  ; aud  the  next  below  the  pro- 
jection is  the  quadrant  and  line  of  ftiadows. — To  find  the  time 
of  the  fun’s  riling  or  fetting,  his  amplitude,  his  azimuth,  hour 
of  the  day,  See.  by  this  quadrant : lay  the  thread  over  the  day 
and  the  month,  and  bring  the  bead  to  the  proper  ecliptic,  ei- 
ther of  fummer  or  winter,  according  to  the  leafon,  which  is 
called  reftifylng  : then,  moving  the  thread,  bring  the  bead  to 
the  horizon,  in  which  cafe  the  thread  will  cut  the  limb  in  the 
time  of  the  fun’s  rifing  or  fetting  before  or  after  fix  ; and  at  the 
lame  time  the  bead  will  cut  the  horizon  in  the  degrees  of  the 
lun’s  amplitude. — Again,  obferving  the  fun’s  altitude  with  the 
quadrant,  and  luppofing  it  found  450  on  the  $th  of  May,  lay, 
the  thread  over  the  5th  of  May,  bring  the  bead  to  the  fummer 
ecliptic,  and  carry  it  to  the  parallel  of  altitude  450  ; in  which 
cafe  the  thread  will  cut  the  limb  at  550  15',  and  the  hour  will 
be  leen  among  the  hour-lines  to  be  either  41'  palt  nine  in  the 
morning,  or  ig'paft  two  in  the  afternoon.  Laftly,  the  bead 
among  the  azimuths  Ihows  the  fun’s  diftance  from  the  fouth 
50°  41  . But  note,  that  it  the  lun’s  altitude  be  lefs  than  what 
it  is  at  fix  o’clock,  the  operation  muft  be  performed  among  thole 
parallels  above  the  upper  horizon  ; the  bead  being  redtified  te> 
the  winter  ecliptic. 

9.  Sinical  quadrant  (fig.  jj.)  con  fi  fits  of  Ieveral  concentric 
quadrantal  arches,  divided  into  eight  equal  parts  by  radii,  with 
parallel  right  lines  crofting  each  other  at  right  angles.  Now 
any  one  of  the  arches,  as  BC,  may  reprefent  a quadrant  of  any 
great  circle  of  the  lphere,  but  is  chiefly  ufed  for  the  horizon  or 
meridian.  If  then  13C  be  taken  for  a quadrant  of  the  horizon, 
either  ot  the  fides,  as  AB,  may  reprefent  the  meridian  ; and 
the  other  fide,  AC,  will  reprefent  a parallel,  or  line  of  eaft  and 
weft  : and  all  the  other  lines  parallel,  to  AB  will  be  alfo  me- 
ridians ; and  ail  thole  parallel  to  AC,  eaft  and  welt  lines,  or 
parallels.  Again,  the  eight  (paces  into  which  the  arches  are 
divided  by  the  radii,  reprelsnt  the  eight  points  of  the  cotnpafs 
in  a quarter  of  the  horizon;  each  containing  n°  19'.  The 
arch  BC  is  likewile  divided  into  9;°  and  each  degree  fob* 
divided  into  12',  diagonal-wife.  To  the  centre  is  fixed  a thread, 
which  being  laid  over  any  degree  of  the  quadrant,  lerves  to  di- 
vide the  horizon. 

if  the  finical  quadrant  be  taken  fora  fourth  part  of  the  me- 
ridian, one  tide  thereof,  AB,  may  be  taken  for  the  common 
radius  of  the  meridian  and  equator  ; and  then  the  other,  AC, 
will  he  half  the  axis  ot  the  world.  The  degrees  of  the  circum- 
ference, BC,  will  reprefent  degrees  of  latitude  : and  the  parallels 
to  the  fide  AB,  alfumed  from  every  point  of  latitude  to  the  axis 
AC,  will  he  radii  ot  the  parallels  ot  latitude,  as  likewile  the 
fine  complement  of  thole  latitudes. 

Suppole,  then,  it  be  required  to  find  the  degrees  of  longi- 
tude contained  in  83  of  the  leller  leagues  in  the  parallel  of 
48°  ; lay  the  thread  over  4S0  ot  latitude  on  the  circumference, 
and  count  thence  the. 8 3 leagues  on  A B,  beginning  at  A ; this 
will  terminate  in  I I,  allowing. every  fmall  interval  four  leagues. 
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Then  tracing  out  the  parallel  IIE,  from  the  point  H to  the 
thread  ; the  part  AE  of  the  thread  (hows  that  i2i‘  greater  or 
equinoctial  leagues  make  6°  15';  and  therefore  that  the  83 
leller  leagues  All,  which  make  the  difference  of  longitude  of 
the  courfe,  and  are  equal  to  the  radius  of  the  parallel  I iE,  make 
6'  id  of  the  faid  parallel. 

If  the  lhip  tails  an  oblique  courfe,  fuch  courfe,  betides  the 
north  and  fouth  greater  leagues,  gives  Idler  leagues  eafterly 
and  welterly,  to  he  reduced  to  degrees  of  longitude  of  the 
equator.  Eut  thefe  leagues  being  made  neither  on  the  parallel 
of  departure,  nor  on  that  of  arrival,  but  in  all  the  intermediate 
ones,  we  mull  find  a mean  proportional  parallel  between  them. 
To  find  this,  we  have  on  the  inftrument  a lca'e  of  crofs  lati- 
tudes. Suppofe  then  it  were  required  to  find  a mean  parallel 
between  the  parallels  of  40°  and  6 o°  ; with  your  .compalles 
take  the  middle  between  the  40th  and  60th  degree  on  this  (bale  : 
the  middle  point  will  terminate  againfl  the  51  ft  degree,  which 
is  the  mean  parallel  required. 

The  principal  ufe  of  the  finical  quadrant  is  to  form  triangles 
upon,  fimilar  to  thole  made  by  a (hip’s  way  with  the  meridians 
and  parallels  ; the  fi.les  of  which  triangles  are  mea'ured  by  the 
equal  intervals  between  the  concentric  quadrants  and  the  lines 
N and  S,  E and  W : and  every  fifth  line  and  arch  is  made 
deeper  than  the  reft.  Now,  fuppole  a (hip  to  have  failed  150 
leagues  north-eaft,  one-fourth  north,  which  is  the  third  point, 
and  makes  an  angle  of  330  44/  with  the  north  part  of  the  me- 
. Tinian  : here  ate  given  the  courfe  and  diftancc  failed,  by  which 
a triangle  may  be  formed  on  the  inftrument  fimilar  to  that 
made  by  the  {hip’s  courfe  ; and  hence  the  unknown  parts  of 
the  triangle  may  be  found.  Thus,  fuppofing  the  centre  A to 
reprefent  the  place  of  departure  ; count,  by  means  of  the  con- 
centric circles  along  the  point  the  (hip  failed  on,  viz.  AD,  150 
leagues  : then  in  the  triangle  AED,  fimilar  to  that  of  the  fhip’s 
courfe,  find  AE  difference  of  latitude,  and  DE  = difference 
of  longitude,  which  muff  be  reduced  according  to  the  parallel 
of  latitude  come  to. 

10.  Gunners  quadrant  (fig.  6),  fometimes  called  gunners 
fquare,  is  that  ufed  for  elevating  and  pointing  cannon,  mor- 
tars, &c.  and  confiffs  of  two  branches  either  of  brafs  or  wood, 
between  which  is  a quadrantal  arch  divided  into  90  degrees, 
beginning  from  the  fhorter  branch,  and  furnifhed  with  a thread 
and  plummet,  as  reprefented  in  the  figure.  The  ufe  of  the 
gunner’s  quadrant  is  extremely  eafy ; for,  if  the  longeff  branch 
be  placed  in  the  mouth  of  the  piece,  and  it  be  elevated  till  the 
plummet  cut  the  degree  neceflary  to  hit  a pre-pofed  objeCt,  the 
thing  is  done.  Sometimes  on  one  of  the  furlaces  of  the  long 
branch  are  noted  the  divifion  of  diameters  and  weights  of  iron 
bullets,  as  alfo  the  bores  of  pieces. 

Quadrant  of  Altitude,  is  an  appendage  of  the  artificial 
globe,  confiffing  of  a lamina,  or  flip  of  brafs,  the  length  of  a 
quadrant  of  one  of  the  great  circles  of  the  globe,  and  graduated. 
At  the  end,  where  the  divifion  terminates,  is  a nut  riveted  on, 
and  furnifhed  with  a ferew,  by  means  whereof  the  inflniment 
is  fitted  on  the  meridian,  and  moveable  round  upon  the  rivet  to 
all  points  of  the  horizon.  Its  ufe  is  toferve  as  a fcale  in  mea- 
furing  altitudes,  amplitudes,  azimuths,  &c.  See  Astronomy. 

QUADRaNTAL,  in  antiquity,  the  name  of  a veflel  in 
ufe  among  the  Romans  for  the  meafuring  of  liquids.  It  was  at 
firff  called  amphora  ; and  afterwards  quadrantal,  from  its  form, 
which  was  fquare  every  way  like  a die.  Its  capacity  was  80 
librae  or  pounds  ot  water,  which  made  48  fextaries,  two  urnae, 
or  eight  congii. 

QUADRAT,  a mathematical  inffrument,  called  alfo  a 
Geometrical  Square,  and  Line  of  Shadows:  it  is  frequently  an 
additional  member  on  the  face  of  the  common  quadrant,  as 
alfo  on  thofeof  Gunter’s  and  Sutton’s  quadrants.  See  Geo- 
metry, p.  754.  and  plate  42.  Vol.  III. 
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Quadrat,  in  printing,  a piece  of  metal  ufed  to  fill  up  tha 
void  I paces  between  words,  &c.  There  are  quadrats  of  different 
fizes  ; as  m-quadrats,  n-quadrats,  which  are  refpeCtively  of  the 
dimenfiuiis  of  thefe  letters,  only  lower,  that  they  m*y  not  re- 
ceive the  ink. 

QUADRAT  1C  equations,  in  algebra,  thofe  wherein  the 
unknown  quantity  is  of  two  dimenfions,  or  raifed  to  the  fecond 
power.  See  Algebra. 

QUADRA!  RIX,  in  geometry,  a mechanical  line,  by  means 
whereof  we  can  find  right  lines  equal  to  the  circumference  of 
circles,  or  other  curves,  and  their  leveral  parts. 

QUA  DR  TURE,  in  geometry,  denotes  the  fquaring,  or 
reducing  a figure  to  a fqnare.  Thus,  the  finding  of  a fquare, 
which  (hall  coutain  juft  as  much  furface  or  area  as  a circle,  an 
ellipfis,  a triangle,  &c.  is  the  quadrature  of  a circle,  ellipfis, 
&c.  The  quadrature,  efpecially  among  the  ancient  mathe- 
maticians, was  a great  poftulatuin.  The  quadrature  of  recti- 
lineal figures  is  eafily  found,  for  it  is  merely  the  finding  their 
areas  or  lurfaces,  i.  e.  their  iquares ; for  the  Iquares  of  equal 
areas  are  eafily  found  by  only  extracting  the  roots  of  the 
areas  thus  found.  See  Guometky.  The  quadrature  of  cur- 
vilinear (paces  is  ot  more  difficult  inveliigaiion;  and  in  this 
refpeCt  extremely  little  was  done  by  the  ancients,  except  the 
quadrature  of  the  parabola  by  Archimedes.  In  1657,  Sir  Pan! 
Neil,  Lord  Brouncker,  ar.d  Sir  Chriftopher  Wren,  geometrically 
demonltrated  the  equality  of  fomc  curvilinear  (paces  to  rectili- 
near (paces  ; and  (oon  after  the  like  was  proved  both  at  home 
and  abroad  of  other  curves,  and  it  was  atterwards  brought 
under  an  analytical  calculus  ; the  firff  lpecimen  of  which  was 
given  to  the  public  in  1688  by  Mercator,  in  a demonlir  .tion  of 
Lord  Brouncker’s  quadrature  of  the  hyperbola,  by  Dr.  Wallis’s 
reduCtion  of  a fraction  into  an  infinite  (eries  of  divifion.  Sir 
Ilaac  Newton,  however,  had  before  difeovered  a method  of  atn 
tainirg  the  quantity  of  all  quadruple  curves  analytically  by  his 
fluxions  before  1668.  It  is  difputcd  between  Sir  Chriltopher 
Wren  and  Mr.  Huygens  which  or  them  firff  difeovered  the 
quadrature  of  any  determinate  cycloidal  (pace.  Mr.  Leibnitz 
afterwards  found  that  of  another  (pace;  and  in  1 C 69'Hernoulli 
difeovered  the  quadrature  of  an  infinity  of  cycloidal  paces, 
both  legments  and  feClors,  &c.  See  Geometry  and  Flux- 
ions. 

Quadrature,  in  aftronomy,  that  afpeCt  of  the  moon  when 
fhe  is  900  dilfant  from  the  lun  ; or  when  lhe  is  in  a mid- 
dle point  of  her  orbit,  between  the  points  of  conjun&ion  and 
oppofition,  namely,  in  the  firft  and  third  quarters.  See 
Astronomy. 

QUADUATUS,  in  anatomy,  a name  given  to  feveral 
mulcles  on  account  of  their  fquare  figure.  See  Anatomy, 
Table  of  the  Mvfclcs. 

QUADREL,  in  building,  a kind  of  artificial  ftone,  fo 
called  from  its  being  perfectly  fquare.  The  quadrels  are  made 
of  a chalky  earth,  £ec.  and  dried  in  the  fliade  for  two  years. 
Thefe  were  formerly  in  great  requeff  among  the  Italian  ar- 
chitects. 

QUADRIGA,  in  antiquity,  a car  or  chariot  drawn  by  four 
horfes.  On  the  reveries  of  medals  we  frequently  fee  the  em- 
peror or  Victory  in  a quadriga,  holding  the  reins  of  the  horfes  ; 
whence  thefe  coins  are,  among  the  curious,  called  hummi  qua - 
drigati,  and  vidloriati. 

QUADRILATERAL,  in  geometry,  a figure  whofe  peri- 
meter confiffs  of  four  fides  and  four  angles;  whence  it  is  all’o 
called  a quadrangular fgure. 

QUADRILLE,  a little  troop  or  company  of  cavaliers, 
pompoufly  drelled  and  mounted  for  the  performance  of  carou- 
lals,  jefts,  tournaments,  runnings  at  the  ring,  and  other  gal- 
lant divertifements.' 

Quadrille,  a game  played  by  four  perfons,  with  40  cards; 
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which  are  the  remains  of  a pack,  after  , the  -four  ten?,  nines,  the  four  may  pafs  ; blit  he  that  .has  fpadiil,  after  having  fliown 
and  eights  are  difearded  ; thefe  are  dealt  three  and  three,  and  or  named  it,  is  obliged  to  play  by  calling  a king.  Wiether 
one  round  four,  to  thje  right  hand. . player  ; turd  the  trump  is  the  deal  is  played  in  this  manner,  or  that  one  of  the  players 
•made  by  him  that  plays  with  or.  without  calling,  by  naming  has  alked  leave,  nobody  chaofing  to  play  without  calling,  the 
fpades,  clubs,  diamonds,  or  hearts,  and  thejjiit  named  is  trumps,  elded  hand,  muff  begin  the  play,  firll  naming  his  Tint,'  an  1 the 


If  the  perfon  who  names,  the  ffuriip  fiiould’  mi-flake,  and  fay 
fpades  inftead  of  clubs,  or  if  he  name  two  fuits,  the  full-named 
is  the  trump.  • 

In  this  game  the  order  of  the  card?.,  according  to  their  natural 
value,  is  as  follows  : of  hearts  and  diamonds,  king,  queen , knave, 
ace,  deuce,  three,  four,  five,  fix,  [even  y in  all,  io  j.  of  fpades 
and  clubs,  king,  queen,  knave ,/ove.n,  fix,  five,  four,  three,  dene.  -, 
in  all  9.  The  reafon  why  the  ace  of  fpades  and  ace  of  clubs 
are  not  mentioned,  is,  becaufe  they  are  always  trumps,  in  what- 
ever luit  that  is  .played.  The  ace  of  fpades  being  always  th 


king  which  he  calls  ; he  who  wins  the  trick  plays  another  card, 
and  fo  of  the  reft  till  the  game  is  tini filed.  The  tricks  then 
are  counted  ; and  if  the  ombre,  that  is,  he  who  (lands  the 
game,  has,  together  with  him  who  is  the  king  called,  fix  tricks, 
they  have  won  and  are  paid  the  game,  the  confolation,  and  the 
matadores,  if  they,  have  them,  and  divide  what  is  upon  the 
game,  and  the  beads  if  there  are  any.  But  if  they  VnftK'f  only 
live  tricks,  it  is  a rernife,  and. they  are  beaded  what  goes  upon 
the  game,  paying  to  the  other  players  the  confolation  and  the 
matadores.  If  the  tricks  are  equally  divided  betwixt  them. 


the 


firfl,  and  the  ace  of  clubs  the  third  trump,  for  the  cards  ranked  they  are  likewife  beaded  ; and  if  they  make  only  four  tricks 

between  them,  itisia  remile  ; if  they  make  lefs  they  lofe  cpaill*, 
and  in  that  cafe  they  pay  to  their  adverfaries  \vhat  they  (liquid 
have  received  if  they  had  won  ; that  is,  the  game,  the  confola- 


following 

O 


according  to  their  value  when  trumps  (land  in 
order. 

Hearts  and  diamonds  stadilu,  or  the  ace  of  fpades ; 
masill,  the  feventh  of  the  two  reel  fuits  basto,  the  ace  of  > tion,  and  the  matadores,  if 
clubs  ; ponto,  the  ace  of  hearts  and  diamonds ; king,  queen,  what  is  upon  the  game', 
knave,  deuce , three,  four,  five,  fix  •,  in  . all  12,  Spades  and  . The  bealt,  and  every 
efubs,  spadill  the  ace  of  fpades,  manill  the  deuce  of  fpades,  betwixt  the  two.  lofers,;  on?  half  by  hijn  that  calls,  and'  the^ 
and  clubs,  basto  the  ace  of  clubs  ; king,  queen,  knave,  /even,  other  half  by  him  that  called,  as  well  in  cafe  of  cod  ill.  as.  a 
fix,  five, four,  three  ; in  all  it.  It  is  here  to  be  obfyrved,  that  rernife;  unlefs  tfye  o.mbre  dqes  pot  make  three  tricks,  in 
lhq,card  which  is  manill  and  the  fecond  trump,  is  always  the  which  cafe  he  that  is  calledds  not  only  exempted  ixQtijiaytf|g 
loweft .in  its  luit  when  .not  trumps  ; and  that  tjje  ace  of  "hearts  half  the  heaft,  but  alio  the  game,  the  confolation,  and  the  ma- 


es,  if  they  have  them,  and  are  bealled 
e' : they  who  win  codill  divide. the  flakes, 
thing  el fe  that  is  paid,  paid  equally  . 


or  diamonds,  which  when  trump  is  abqve  the  king, ,i$. below, 
the  knave  when.no^  trump. 

There  , three  .matadores  : fpadiil,  manill,  quid  rbafto 

the  priyikge  of  which  is;,  that  when  .tlje.  pJajffr  has  no.  other 


tadores  if  there  are 
alone  ; .and  as  well- 


any,-  which  the  , online  in  that  cafe,  pays.'.' 
in  (cafe  of  a codill  as  a rejnife,,  lifnsj  is“ 
done  in  order  to.  oblige  players  not  to.,  play  games  that  are  uij- 
reafonable.  There  is, . neverthelcfs,  one  cafe  in  iVjfieli,  ftt^e. 


trumps  b<  t them,  and  trumps  are  led,  he  is  .not  obliged  to  play  ombre  makes  only  one  trick,  he  is  not  beaded  alone, ;md  that  is, ' 
them,  but  may  play  what  card  he  thinks  proper,  provided,  when  not  having  a good  hand  he  paffeg,  and  al£  t Ije  „otb.?r.‘ 
however,  that  the  trump  led  is  of  an  inferior  rank  ; but  if  fpa-  players  have  palled  likewife;  he  having  fpadiil  ijis  obliged'  to 
dill  Ihou.d  be  led,  hp  that  has  manill  or  bafto  only,  is  obliged  play.  .Here  it  would  be. upjuff  to  ;obligp  him/to make  three  qc 
to  play  it  ; it  is  the  fame  of  manill  .bafto,  with  relpe£l  to  the  four  tricks  : in  this  cafe,  therefore,  he  that. is  callfici  pays', one 
fuperior  matadpte,  alyyays  forcing  the  inferior.  Though  there  half  of  the  Ipfings..  For  which  reafon  he  that  has  fpadiil 
are  properly  but  three  matadores,  neverthelefs,  all  thofe  a bad  hand,  Ihopld  pafg,  that,  if  he  is  afterwards  oblige^  to  play 
trumps  which  follow -th^  -.three  firft  without  interruption,  are  by  calling  a king  (which  is  called  forced  ftiadlU),  he  may  not  . 
likewife  called  matadores ; but  the  three  firli  only  enjoy  the  be  beaded  alone.  He  that  has  once  ppffed  cannot  be  ad-, 
privilege  above  mentioned.  mitted  to  play;  and  he  that  has  afked  leave  cannot  refute  to 

Each  perfon  is  to  play  as ,he  judges  mod  convenient  for  his  play,  unlefs  any  one  Ihopid  offer  to  play  witborvt^calljng,  . ..  , 

own  game.  He  is  not  tq  , encourage  his  friend  to  play;  but  He  that  has  four  kings  rriaycall  ,a  queen  one  df.jjiis 
each  perfon  ought  to  know  what  to  do  when  it  is  his  turn  to  kings,  except  that  which  is  trump.  He,  that  wants  one  . or 
play.  The  flakes  confiff  of  fe.ven  equal - mils  or  centrals,  as  more  kiqgs  may  callpne  of  thofe  kings-;  h.qt qn.^hat  cafe  he 


esuort 


es  , 
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thqy  arc  fometimes  called,  comprifing  the  ten  .counters Land  muft  make  fix  tricks  alqne*  and  confeqt^ntly.he  jvins  or  161 
fi^ies,  which  are  given  to  each  player.  A mil  is  equal  to  ten  alone.  The  king  of  that  luit  in  which  {ie.  pl^:  capnot ' be\ 

filh,  and  each  ififli  to  ten  counters  : the  value  of  the  filh  is  ac-  , called.  No  one  Ihould.  play  out  of  hi,s  turn,  aUhppgb  he  is  not 

cprding  to  the  players  agreement,  as  alio  the  number  of  tours,  beaded  lor  fo  doing.  If  he  who  is  npt  th'e.eldpfl  .hanej.^as.  the  , 
which  are  generally  fixed  at  ten,  and  marked  by  turning  the  king  called,  and  plays  fpadiil,  manill,  pi  ba(lp,  pr . even  , the. ^ 

corners  of  a card.  y.  . :,,,nr  king  called  in  order  to  fliuw,  that  jje  ip  the  friei\d,  havlpg  ^therT 

If  the  card?  (liouid  happen  not  to  be  dealt  right,  or  that  k logs  that  he  fears  the.  ombre  fiiould  trunrp,,  lie^i^.  nptr,tq  Jr V .. ‘ 
tljerc  Ihould  be  two  cards  ot  the  fame  fort,  as  two  deuqqs.of  alJowed  togo  fpr  th^  vole  ; hei>s.eye!i  ,bq;fljai,.  if  it ,appeq.rs  .tp  , 
fpades,  for  example,  there  muft  be  a new  deal  ; .provided  it  is  be  done  with  that  intent.  It  is  npt  permitted  f.offipw  a .hi^id. 
djfcoyered  before  the  cards  arc  all  played.  The  cards  muft  though  codjll  may  already  he, won  ; tii^t;  it  may  be  leen  wife-, 
likewile  be  dealt  over  again  in  cafe  a card  is  turned  in  dealing, 
as  it  might  be  of  prejudice  to  him  who  Ihould  have  it;.,  and 
of  courfe  if  there  Ihould  be  feveral  cards  turned.  There  i*  no 
penally  for  dealing  wrong,  he  who  does  fo  muft -only  deal 

agaip.|  :t  ■ c . :•  - , g.j  r .r.l  ::  qiav  r ,-  Jstji 

. When  each  player  has  got  his  ten  cards,  he  that  is  on  the 
right  hand  of  the  dealer,  after  examining  his  game,  and  find- 
ing his  hand  fit  to  play,  alks  if  they  play  ; or,  if  he  has  not  a 
good  hand,  he  palfes,  and  fo  the  fecond,  third,  and  fourth.  All 


ther  the  ombre  is  beaded  alone.  If  the  ombre  or  his  ffiquu 
(how  their  cards  before  they  .havp  made  fix  tricks,  thinking 
that  they  have  made  them,  and  there  tippeafs  ^poftibillty  pij, 
preventing  their  making  thym, . tlye  other  players 
them  to  play  their  cards  .as-th^y  tbipk  proper.  (/  / r 

A player, peed  only  name  .his  luit  vykenq hf ^play?,  y^i|l^>ut ^ 
calling  a king.  He  who  playf  .wuhoqt  .fjajjjug  ajqff,  ijx'., 
tricks  alone  to  win;  lor  all.  the  ptber  play'ers,  fk^e , 
againfl  him,  and  they  are  to  tio  who,!,  they  can  to  pr^veu,ln)dsi 


'*  Codill  is  when  thole  who  defend  the  pool  make  more  tricks  than  they  who  Hand  the,gaiqc  ; Which  is  CdUcd^f^n/n^yc 
cod'd!.  , a ‘ ’’  ' I 

vol.  vm.  e ic 


frfi, 


tid  lo 


ll  tb4 
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winning.  Tic  who  plays  without  calling',  i.<  admitted  toplay 
in  preference  to  him  who  would  play  with  calling ; however, 
it  he  that  n a s' allied  leave  will  play  without  calling,  he  ha?‘ 
the  preference  of  the  other  who  would'  force  him.  Thef'e 
are  the-two  inctlipds,  bf  play  without  calling  that  are  called 
forced. 

As  he  who  plays  without  calling  docs  not  divide  the  win- 
nings with  any  perfou,  he  confequeutiy,  when  he  lofes,  pays  all 
by  himfelf  j if  he  lofeS  by  remile  he  is  beafied,  and  pays  each 
of  the  other  players  the  coil  dilation,  the  fans.  appeller  (which 
is  comrrionly,  but  improperly,  called,  the  fans  prendre)',  and 
the  matadores  if  there  are  atiy  ; if  he  ioles  codill  he  is  likewife 
hearted,  and  pays  to  each  player  what  he  would  have  received 
from  each  if  he,  had  won.  They  who  win  codill  divide  what 
there  is  ; and  if  there  are  any  counters  remaining,  they  belong 
to  him  of  the  three  who  flvatl  have  fpadill  or  the  highert  trump 
the  next-deal.  It  is  thd  fame  with  regard  to  him  who  calls  one 
of  his  own'  kings  : he  wins  alone  or  Idles  alone  as  in  the  other 
c?.f*,  except-  the  tans  appeller,  which  he  does  not'  pay  if  he 
lo'les^qr  receive  if  he  wins,  although  he  plays  alone. 

If  he  plays  fans  appeller,  though  he  may  have  a fuiegame, 
he  Is  dbliged  tjO  frame  his  fviit  ; which  if  he  neglects  to  do,  and 
fkows  his  cards,  and  fays  “ I play  fans  appeller;”  in  that  cafe 
either  of  the  other  players  can  oblige  him  to  pi  lay  in  what  fuit 
he  pleafes,  although  he  rtiould  not  have  one  trump  in  that  fuit. 

He  who  has  ailed  leave  is  not  permitted  to  play  fans  appel- 
Jer  unlefs  he  is  forced  ; in  which  cafe,  as  Was  faid  before,  he  has 
the  preference  of  the  other  that  forces  him. 

A player  is  not  obliged  to  trump  When  he  has  none  of  the 
fuit  led,  nor  play  a higher  ckrd  in  that  fuit  if  he  has  it,  being 
at  his  option  although  he  is  the  laft  player,  and  the  trick  (hould 
belong  to  the  ombre  ; but  he  is  obliged  to  play  in  the  fuit  led 
if  he  Can,  otherwife  he  renounces.  If  he  feparates  a card 
from  his  game  and  fhows  it,  he  is  obliged  to  play  it,  if  by 
not  doing  it  the  gamC  mkyLbb  prejudiced,  hr  if  it  can  give 
any  inteifigepce  fo  his  friehtl ; but  cfpecial.ly  if  it  rtiould  be  a 
matadore. — He  that  plays  fans  appelfef,  or  by  calling  himfclf, 
is  not  fubjefl1  to  this  law.  He  may  turn  the  tricks  made  by 
the  other  players,  and  count  what  has  been  played  as  often  as 
it  his  turn  to  play,  but  not  otherwife.  If,  in  Head  of  turning  a 
player'll  tricks,  he.  turns  dnd  fees  his  game,  or  rtiows  it  to  the 
other  players,  he  is  beaded,  together  with  him  whole  cards 
he  turned  { and  each  of  them  moft  pay  one  half  of  the  heart. 

If  any  due  renoufrees,  hC  te  beafted  as  often  as  he  has  re- 
nounced and  it  is  detected  ; but  a Ybnounce  is  not  made  till 
the  trick  is  turned.  If  the'  reiidunce  is  difeovered  before  the 
deal  if  finillted,  -and  has  been  detrimental  to  the  game,  the 
cards  mutt  be  taken  up  agaih,  and  the  game  replayed  from  that 
trick  whfefe  the  renounce  was  made  ; but  if  the  cards  are  all 
played,  the  beart"is  ftill  mader  and  the  cards  muft  not  be  re- 
played, except  there  fhould  be  federal  renounces  in  the  fame 
desd  : theft  they  arb  to  be  played  again,  unlefs  the  cards  Ihould 
hi?  mi'yed.  IF  federal  hearts  are  made  in  the  fame  deal,  they 
all' go  together,  Unlefs- it  is  otherwife  agreed  at  the  beginning 
of  the  party;  and  when  there  are  feveral  hearts,  the  greateft 
always  goes  firtt. 

A great  advantage  accrues  from  being  eldeft  hand  at  qua- 
drille, Which  often  renders  it  very  difagreeable  to  the  reft  of  the 
pfrpjlW,  being  obliged  to  pafs  with  a good  haivi  unlefs  they 
choofe.  to  play  alone;  and  wdien  it  happens  that,  the  eldeft- 
hafrd'HaUng  aflfed  leave,  the  fecond  player  has  three  mata- 
dbfe?.  fcvtral  trumps  in  back,  and  all  final  1 cards,-  he  cannot 
inf.H'dkcn  ^\jy  aloite ; arid  having  no  chance  of  being  called,- 
he  trTcfft'pafs  with  this  good  hand.  On  account  of  which,  this 
method  fyas  been  thought  expedient  to  remedy  this  defeat  of  the 
game  each  player  Having  an  opportunity  of  availing  him  - 
lielf  of  the  gpodtiefs  of  his  game,  by  adding  to  the  urtul 


method  of  playing  the  game  that  of  the  mediateur  and  the 
favourite  fuit.  t 

The  firft  thing  to- Ire  obferved  is  that  of  drawing  fur  places, 
which  is  done  in  this  manner:  One  of  the  players  takes 

four  cards  ; a king,  a queen,  a knave,  and  an  aee ; each  player 
draws  one  of  t he fe  cards  ; anTcommonly  he  who  conies  in 
laft,  draws  firtt.  The  perfon  who  draws-  the  king  fits  where 
he  pleafes,  the  queen  at  his  right  hand,  the  knave  next  the 
queen,  and  the  ace  on  the  left  of  the  king.  The  king  draws 
the  favourite  fuit.  Tne  number  of  cards  and  perfons  is  the  fame 
at  this  gU!ne  as  the  other,  and  is  played  in  the  fame  manner.  • 

The  favourite  fuit  is  determined  by  drawing  a card  out  of 
the  pack,  and  is;uf  the  fame  fuit,  during  the  whole  party,  of 
the  card  fo  drawn. 

A kin  g is  the  mediateur,  which  is  demanded  of  the  others 
by  one  of  the  players  who  has  a hand  he  expects  to  make  five 
tricks  of ; and  through  the  alliltance  of  this  king  he  can  play- 
alone  and  make  fix  tricks. 

In  return  for  the  king  received,  he  gives  what  card  he 
thinks  proper  with  a fifh  ; but  mult  give  two  fifh  if  it'  is  in  the 
favourite  fuit.  He  who- ants  by  calling  in  the  favourite  Tuit, 
has  the  preference  to  him  who  afks  by  calling  in  any  other ; 
he  who  aiks  with  the’ mediateur,  has  the  preference  to  him  <who  ’ 
alks  by  calling  in  the  favourite  fuit,  and  by  playing  alone  -rs 
obliged  to  make  fix  tricks  to  win.  He  who  afks  with  the  me- 
diated in  the  favourite  fuit,  Has  the  preference  to  him  who  alks 
with  the  mediateur  in  any  other  fuit,  and  is  obliged  to  play 
alone,  and  to  make  fix  triclcsv. 

If  fans  prendre  is  played  in  any  other  fuit  than'  the  favourite, 
he  who  plays  it  has  the  preference  to  him  who  afks  only,  or 
with  the  mediateur,  or  even  he  who  plays  in- the  favourite  fuit 
with  the  mediateur  ; and  the  fans  prendre  in  the  favourite  fuit 
has  the  preference  to  all  other  players  whatever. 

The  only  difference  between  this  method  of  playing  the 
game  and  the  other  is,  that  when  one  of  the  players  demands 
the  mediateur  he  is  obliged  toplay  alone,  and  to  make  fix 
tricks,  as  if  be  played  fans  prendre.  In  this  cafe  he  rtiould 
judge  fi*om  the  ftrength  of  his  hand,  wbethbr  the  aid  of  the- 
kihg  will  enable  him  to  play  alone  or  not.  A 

•With  the  mediateur  and  without  the  favourite-  fuit  it  is 
played  in  this  manner  : The  game  is  marked  and  played  the  i 
lame  as  in  common,  except  that  a fifh  extraordinary  is  given 
to  him  who  plays  the  mediateur,  and  to  him  who  plays’  fans 
prendre  ; that  is,  he  who  wins  the  mediateur  receives  rg  coun- 
ters from  each  ; and  if  he  lofes  by  remife  he  pays  12  to  each  5 
and  1 3 if  by  codill . The  winner  of  fans  prendre  receives  .17 
counters  from  each  ; and  if  by  remife  he  lofes,  he  pays  16  to 
each,  and  17  if  by  codill. 

The  vole  with  the  mediateur  receives  one  fifh  only,  as  at 
common  quadrille.  The  hearts  are  alfo  the  fame  as  the  com- 
mon game.  The  laft  game  is  generally  played  double,  and  is  ’ 
called  paulans  ; but  for  thofe  who  choofe  to  play  a higher  game, 
they  may  play  the  double  colour,  which  is  called  the  Turk,  and 
is  double  of  thef  favourite  fuit.  There  is  alfo  a higher  game 
than  this  called  the  arlode,  which  is  paying  whatever  is  agreed 
to  him  who  happens  to  hold  the  two  aces  in  his  hand; 

We  have  omitted  many  things  refjieCling  the  mode  of  mark- 
ing the  game,  and  playing  the  vole,  becaule  thefe  are  different 
in  different  cafes,  and  are  to  be  learned  only  by  prablice.  The 
game  itfelf  is  a very  inferior  one;  but  he  who  willies  to  know.  • 
more  of  it,  may  confult  Hoyle’s  games  improved  by  James 
Bead  fort,  Efq.  from  which  we  have;  with  very  little  alteration, 
taken- this  article. 

QUADRUPEDS,  in  zoology;  thofe  animals  which  have- 
four  limbs  or  legs  proceeding  from  the  trunk  of  their  body. 
SeeZooLOflY;  in  which  article  notice  will  be  taken  of  the 
method  of  preferv’mg  fpecimcns  of  thefe  and  other  animals. 
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aTJ/ESTOR,  fee  Questor. 

QUAGGA,  or  Quacha.  See  Baku. 

QUAIL,  in  zoology.  SeeTETRAo. 

Quails  are  to  be  taken  by  means  of  the  call  during  their  whole 
wooing  time,  which  lafts  from  April  to  Auguft.  The  proper 
times  for  ufing  the  call  are  at  fun-riftng,  at  nine  o’clock  in  the 
morning,  at  three  in  the  afternoon,  and  at  fun-fet ; for  thefe 
are  the  natural  times  of  the  quail’s  calling.  The  notes  of  the 
cock  and  hen  quail  are  very  different;  and  the  fportfman  who 
expedls  to  fucceed  in  the  taking  them  mud  be  expert  in  both  : 
for,  when  the  cock  calls,  the  anfwer  is  to  be  made  in  the  hen’s 
note  ; and,  when  the  hen  calls,  the  anfwer  is  to  be  made  in  the 
cock’s,  -By  this  means  they  will  come  up  to  the  perf'on,  fo 
that  he  may,  with  great  eafe,  throw  the  net  over  them  and  take 
them.  If  a cock  quail  be  Tingle,  on  hearing  the  hen’s  note  he 
will  immediately  come  ; but  if  he  has  a hen  already  with  him, 
he  will  not  forfake  her.  Sometimes,  though  only  one  quail  an- 
fwers  to  the  call,  there  will  three  or  four  come  up  ; and  then 
it  is  beft  to  have  patience,  and  not  run  to  take  up  the  firft,  but 
flay  till  they  are  all  entangled,  as  they  will  foon  be. 

The  quail  is  a neat  cleanly  bird,  and  will  not  run  much  in- 
to  dirty  or  wet  places:  in  dewy  mornings,  they  will  often  fly 
inftead  of  running  to  the  call ; and  in  this  cafe,  it  is  beft  to  let 
them  go  over  the  net,  if  it  fo  happens  that  they  fly  higher 
than  its  top ; and  the  fportfman  then  changing  Tides,  and 
calling  again,  the  bird  will  come  back,  and  then  will  probably 
be  taken  in  the  net. 

The  calls  are  to  be  made  of  a fmaU  leather  purfe,  about 
two  fingers  wide,  and  four  fingers  long,  and  made  in  the  fhape 
of  a pear  ; this  is  to  be  Huffed  half  full  of  horfe-bair,  and  at 
the  end  of  it  is  to  be  placed  a final!  whittle,  made  of  the  bone 
of  a rabbit’s  leg,  or  fome  fuch  other  bone  : this  is  to  be  about 
two  inches  long,  and  the  end  lormed  like  a flageolet,  with  a 
little  foft  wax.  This  is  to  be  the  end  fattened  into  the  purfe  ; 
the  other  is  to  be  doled  up  with  the  fame  wax,  only  that  a hole 
is-  to  be  opened  with  a pin,  to  make  it  give  a diftind  and  clear 
found.  To  make  this  found,  it  is  to  be  held  full  in  the  palm 
of  the  hand,  with  one  of  the  fingers  placed  over  the  top  of  the 
wax  ; then  the  purfe  is-  to  be  prefl'ed,  and  the  finger  is  to  fluke 
over  the  middle-  of  it,  to  modulate  the  found  it  gives  into  a fort 
of  {hake.  This  is  the  moft  ufeful  call ; for  it  imitates  the 
note  of  the  hen-quail,  and  feldom  fails  to  bring  a cock  to  the 
net  if  there  be  one  near  the  place. 

The  call  that  imitates  the  note  of  the  cock,  and  is  ufed  to 
bring  the  hen  to  him,  is  to  be  about  four  inches  long,  and 
above  an  inch  thick  ; fit  is  to  be  made  of  a piece  of  wire  turn- 
ed round  and  curled,  and  covered  with  leather  ; and  one  end 
of  it  mult  be  clofed  up  with  a piece  of  flat  wood,  about  the 
middle  of  which  there  rauft  be  a fmall  thread  or  ftrap  of  leather, 
and  at  the  other  end  is  to  be  placed  the  fame  fort  of  pipe, 
made  of  bone,  as  is  ufed  in  the  other  call.  The  noife  is  made 
by  opening  and  doling  the  fpiral,  and  gives  the  fame  found 
that  the  cock  does  when  he  gives  the  hen  a fignal  that  he  is 
near  her. 

QUAKERS,  a religious  fnciety,  which  took  its  rife  in  Eng- 
land about  the  middle  of  the  1 alt  century,  and  rapidly  found 
its  way  into  other  countries  in  Europe,  and  into  the  Englilli 
fettlements in  North  America. — Their  founder,  George  Fox,  an 
illiterate  flioemaker,  made  his  firft  appearance  as  a preacher 
about  the  year  1648  The  nation  was  then  greatly  agitated 
by  religious  controverfies,  and  numerous  errors  arole  on  the 
demolition  of  the  ecdefiattica!  and  civil  conftitution.  The 
character  of  Fox  was  harmlels,  and  he  appears  to  have  been  an 
honeft  vifionary,  though  fome  writers  accufe  him  of  making 
himfelf  equal  with  Cnrift.  He  acquired  feveral  followers  ; and 
in  the  year  iQo,  being  brought  before  two  jutlices  in  Derby- 
ftire  for  oppofing  a minifter  in  the  exercife  of  his. duty,  one  of- 


the  magiftrates,  by  way  of  jeer,  gave  to  them  the'name  of 
tjuakers  ; an  appellation  which  ha9  ftuck  to  them  ever  firice 
though  they  themfelvcs  adopted,  and  ftill  retain,  the  term  of 
friends.  Robert  Barclay  and  William  Penn  are  the  °reateft 
names  which  this  Ibciety  can  boalf ; the  former  wrote  a matterl/ 
apology  for  the  quakers,  to  which  was  prefixed  a remarkable 
dedication  to  king  Charles  11.  Penn  wrote  feveral  books  in  an 
excellent  ltyle,  the  principal  of  which  is  that  entitled  No  Orofs, 

■no  Crorun.  Thefe  writers  were  men  of  confiderable  iearnincr 
and  abilities  It  mult  be  admitted,  however,  that  the  quakers*,  ' 
as  a body,  have  produced  few  learned  or  Icieilfifie  men  : and 
the  real'on  feems  to  be  this,  they  avoid  lending  their  children 
to  public  Ichools  ; they  profefs  to  (light  profane  learning  ; and 
being  principally  engaged  in  mechanical  employments,  or  com- 
mercial concerns,  they  rather  choofe  to  acquire  what  is  ufeful 
than  what  is  ornamental  in  education.  It  is  fomewhat  difficult 
to  give  an  accurate  view  of  their  tenets,  as  they  have  -no 
ftandard  confelfion,  and  rejed  with  abhorrence  all  creeds  and 
formularies.  Tney  have,  indeed,  publilhed  a “Summary 
View  of  their  Doctrines  and  Difcipline but  even  this  per- 
formance can  hardly  be  laid  to  give  a clear  idea  of  their  fenti- 
ments,  as  many  points  are  laolely  worded,  and  others  fo 
obfeurely  exp  rafted,  and  that  too  upon  dodrines  of  confiderable 
importance,  as  to  render  the  whole  very  unfatisfadfory  to  the 
inquirer.  ' - 

From  this  fummary  we  learn,  in  brief,  • that  the  Friends 
believe  in  one  eternal  God,  and  in  Jefus  Chrift,  his  fan,  the 
Melliah,  and  Mediator  of  the  new  covenant.  They  acknow- 
ledge the  divinity  of  Chrift,  who  is  the  wifdom  and  povVer  of 
God  unto  falvation.  To  Chrift  alone  they  give  the  title  bf  the  ’ 
H'ord  of  God,  and  not  to  the  feriptures.  They  reverence  the 
excellent  precepts  of  thegofpel;  and  believe  that,  to  enable- 
mankind  to  put  in  practice  thele  facred  precepts,  every  man  is 
endued  with  a meafure  of  the  light,  grace,  or  good  fpirit  of 
Chrift,  by  which  he  is  enabled  to  dittinguifti  good  from  evil, 
and  to  corred  the  diforderly  paflions  and  corrupt  propenfities 
of  his  nature,  which  mere  reeifm  is  infufficient  to  overcome.  • 
They  beiieve  that  the  intluence  of  the  fpirit  of  Chrift  is  ne-  - 
cella ry  to  enable  them  acceptably  to  worfhip  the  Father  of 
Light,  and  of  Spirits,  in  fpirit  and  in  truth ; and  are  of  opin  on 
that  to  wait  in  filence  is  moft  favourable  to  their  having  a true 
fight  of  their  condition  bellowed  upon  ihem. 

They  believe  that  all  true  minittry  is  derived  from  the  fame 
fourcc,  and  that  it  fpringsfrom  the  influence  of  the  holy  fpirit. 
They  rejedl  the  ceremonies  of  baptit'm  and  the  Lord's  flipper;  ‘ 
the  firft  as  belonging,  according  to  St.  John,  to  an  inferior  and 
decreafing  di-lpenl'ation,  it  being  merely  typical  of  true  Ipi- 
ritual  baptilm  ; the  latter  rite  they  do  not  confider  as  main- 
taining the  communion  between  Chrift  and  his  church,  which  • 
is  only  done  by  a real  participation  of  the  divine  nature 
through  faith;  one  is  the  fubftancej  the  other  the  ftiadow. 

Wi:h  refpedl  to  the  divinity  of  Chi  ill,  and  the  perfonality 
of  the  Holy  Ghoft,  the  Friends  feem  to  have  very  indillindV 
notions,  and  to  dillcr  much  among  themfelves.  Son  e of  them, 
if  not  indeed  a great  number,  maintain  that  the  names  of  ‘ 
Father,  Son,  ami  Holy  Ghoft,  defignate  the  lame  divine  hdnr 
under  different  relations  to  man,  as  the  creator,  is  ,,e  re- 
deemer, and  as  the- comforter  and  inifiudtor -of  the  human 
race.  This  is  evidently  Sahel liaiufni.  There  are  o'.hers  a^ain 
who  hold  a diliindion  or  perfon  between  the  i a tiler  and"  the  • 
Sou,  but  deny  .the- perlbnality  of  the  Hutv  Ghoft.  fir  that  the, - 
may  truly  be  called  Binarians.  The  fociety  at  large,  bowev  r 
do  not  cen lure  any  of  their  brethren  tor  taking  ip  e.iner  of 
thefe  explications,  or  for  adopting  any  other.  Perhaps  inar.v 
are  Ariatls,  and  it  may  he  that  fome  of  them  are  Soemians  in 
fadt,  though  not  in  name.  But  thefe  points  of  d Herence 
make  no  breach  in  their  lriendftnp,  provided  all  adopt  the  lead-  ■ 
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ii-g  features  of  the  feCl,  and  conform  themfelves  to  its  rules 
am)  peculiarities  ot  difeipline.  In  their  public  worlhip,  if 
wbrfljjp  it  may  be  called,  where  all  is  done  in  filence  except  any 
brother  or  tiller  is  moved  to  (peak  a mere  word  of  exhortation, 
the  congregation  ht  covered  without  ceremony.  Oftentimes 
•th.ey  break  up  the  meeting  without  any  thing  having  been  faid. 
ri  hel'e  are  properly;  called  fiier.t  meetings.  Their  marriages 
are  celebrated  in  the  meeting  in  the  manner  of  a civil  contrail  ; 
to  which  all  who  are  pred.nt  are.  defired  to  become  fubferibing 
witnetles.  Their  funerals  are  equally  plaiji ; but  fometimes 
one  of  the  attending  friends  feels  an  impulfe  to  (peak  upon  the 
occafion.  The  moral  fyllem  of  the  quakers  may  lie  reduced 
to  the  following  heads  : — 1 . 1 hat  it  is  not  lawful  to  give  to  men 
fuch  llattcring  titles  as  your  grace,  your  lordfliip,  your  honour, 
firv  Dec*  or  to  ufe  any  of  thofe  flattering  words  commonly 
called  compliments,  or  even  to  make  ufe  of  the  plural  you , 
inftead  of  the  dngul.tr  ibee.  2.  That  it  is  not  lawful  for 
chritlians  to  kneel  or  prollrate  themfelves  to  any  man,  or  to 
bow  the  body,  or  to  uncover  the  head  out  of  refpeCl  to  any 
perfons.  3,  That  it  is  not  lawful  for  a chrillian  to  ufe  fuch 
luperfluities  of  apparel  as  are  of  no  ufe  except  for  ornament 
and  vanity.  4.  That  it  .is  not  lawful  to  ufe  games,  fports,  or 
plays  among  ch.riliians,  under  the  notion  of  recreations,  which 
do  not  agree  with  c.hriftiaq  gravity  and  fobri.ety;  for  laugh- 
ing,  fporting,  gaming,  mocking,  jefting,  vain  talking,  &c.  are 
not  chriftiaxi  liberty,  nor  harmlefs  mirth,  5 . That  it  is  not 
lawful  for  chrillqmg  to  fwear  at  all  under  the  gofpel,  not  only 
vainly  and  jq,  t^eir .common  difeourfe,  wfiich.was  alfo  forbidden 
under  the.  .lawv-but  even  to  the.  truth  before  a magiiiratc. 
6-  Thftt  it  is  not  lawful  tor  chritlians  to  refill  evil,  or  to  war 
or.  to  tight  in  any  cafe  whatever.  The  fociety  alfo,  from  its  fir  ft 
appearance,  ha;  uniformly  difufed  thole  names  of  the  months 
and  days  which,  having  been  given  in  honour  of  the  heroes  or 
faife  gods  of  the  heathens,  originated  in  their  flattery  or  fuper- 
flition. 

In  many  refpeCls  this  fe£t  are  highly  commendable.  The 
fobjiety  of  their  drefs  is  well  contrafted  with  the  vain  frippery 
and  ever-varying  modes  of  a degenerate  age.  Their  guarded 
and  decent  language,  and  regularity  of  deportment,  however 
uncouth  and  formal  fo  light  and  fuperticial  minds,  cannot  but 
excite  the  admiration  of  the  liberal  and  intelligent  obferver. 
The  excellent  manner  in  which  they  govern  their  families,  and 
bring  , up  their  children  to  a cheerful  obedience  of,  and  ready 
^acquiefcence  to,  their  peculiar  cuftoms  and  reflraints,  may  be 
recommended  a$  highly  deferring  of  imitation.  The  quakers 
have  exerted  themfelves  with  unremitted  a&ivity  to  procure  an 
abojition  of  the  Have  trade;  and  though  they  are  adverfe  to 
war  and  blocdfhed,  yet  their  loyalty  has  never  been  called  in 
queftion.  Perhaps  the  extraordinary  aCts  of  indulgence  which 
they  have  experienced  from  the  legillature,  and  above  all  their 
commercial  fpirit  and  connections,  may  have  powerfully  con- 
tributed towards  . fixing  this  part  of  their  charadler.  It  is 
rather  lingular,  that  though  they  have,  during  the  prefent  con- 
tell>  dilmiljed  from  their  communion  fome  members  who  were 
engaged  in  the  manufadture  of  arms,  yet  a great  part  of  them 
do  not  temple  to  engage  in  contradls  and  loans,  which  are 
juftly  contidered  as  the  very  finews  of  war.  This  may  be 
called  Itraining  at  a gnat  and  fwallowinga  camel. 

It  is  no  want  of  charity  to  fay  » hit  an  attachment  to  worldly 
iv'.crcjl  is  a diltinguifhing  character iflic  of  this  ieCt.  Perhaps 
the  Jews  themfelves  have  not. lo  many  moneyed  men  among 
them,  a-  th<  quakers; 

A religious  Ipirit  can  hardly  be  exp  died  to  confort  with  this 
dif’pufition,  A concern  about  the  afiairsof  the  woild.,  • hen  car- 
riidout  to  a great  and  adtive  extent,  tends  naturally  to  ltilen  the 
influence  of  religious  opinion  and  l he  feeling  of  devotional  fenti- 
inyiit.  The  religion  of  the  quakers  apjitarsnow  to  be  different, 


at  leaft  in  its  effcdls,  from  that  which  diftinguiflied  their  fore- 
fathers. The  enthuflafm  of  the  primitive  quakers  agreed  well 
with  their  leading  principle,  of  being  a&uated  by° a divine 
afflatus  ; but  that  enthufiafm  is  n.ow  done  away.  Yet  the  pre- 
fent  quakers  pretend  to  the  .enjoyment  ofi  the  fame . heaymly. 
vi  libation,  and  the  eftufions  they  dtliyer  i 1 the  meeting  are  at- 
tribiued  to  the  operation  of  the  bp'y  fpirit'.-  This,  .however, 
is  evidently  the  etl'edl  of  mechanical  habit,  and  the  confequence 
of  education.  The  number  of  the  fociety  is  great  in. Britain, 
and  alfo  in  America.  The  care  which  they  take  of.  their  indi- 
gent, and  the  fupport  which  they  minitler  to  their  unfortunate 
brethren,  mutt  of  courfe  cement  the  fociety;  and  in, many 
places  occafion  its  increafe.  It  does  not,  however,  appear  that 
they  take  pains,  or  are  even  folicitou^  to  gain  proj.elytes. 

There  are  feven  yearly  meetings  among  them,  viz.  i. .lion-./ 
don,  to  which  come  reprefentatives  from  Ireland.  2.  New 
England.  3.  New  York.  4.  Pennfylvania-  and  New  Jerfey. 
5.  Maryland.  6.  Virginia.  7.  Caroiina  and  Georgia. 

At  thefe  meetings,  which  are  held  at  the  fcatt  of  pentecoft, 
or  Whitfuntide,  deputies  come  from  all  parts  convenient,  and 
the  genera!  butinefs  of  the  fociety  is  tranfa&ed.  The  reports 
of  country  members  are  received  ; accounts  of.  tufferings,  for 
fuch  they  account  poors’  rates  and  church  dues,  as  tithes,  &c* 
are  ftated,  and  the  aggrieved  brethren  redretled  from  the  fund  . 
of  the  fociety.  Contributions  are  alfo  made  for  the  popr.  At. 
the  clofe,  a circular  letter  is  drawn  up  addrefied  to  all  the 
Friends,  and  printed. 

The  quakers  have  a refpedlable  fchoal  at  Acklvorth'in  York- 
fliire,  to  which  Dr.  Fqihergill  left  conftderable  legacies,  and 
where  about  two  hundred  boys,  and  one  hundred  and  forty 
girls,  are  educated.  They  have  betides  charity  fchools  in  Lon- 
don and  fome  other  parts  of  the  kingdom. 

QUALITY  is  a word  which,  as  ufed  in  philofophical  dif- 
quifitions,  cannot  be  explained  by  any  periphrafis.  That 
which  is  exprefled  by  it  mull  be  brought  into  the.  immediate 
view  of  t lie  fenfes  or  intellect,  and  the  name  properly  applied, 
or  he  who  is  a tlranger  to  the  word  will  never  be  made  to 
comprehend  its  meaning.  Ariftqtle,  who  treated  it  as  a ge- 
neral conception  fecond  in  order  .among  the  ten  prede  aments 
or  categories  (fee  Category),  gives  feveral  characters  oF  it  ; 
but  though  they  are  all  in  fome  refpeCls  juft,  no  man  could 
from  them,  without  other  afliftance,  learn  what  quality  is. 
Thus  he  tells  us,  'Titaoyyi  Sc  ttavnorry  xala  ro  Kotov  : E kiSs- 
yzizt  Ss,  ro  [jma'aov  xai  ray jrh.v  ,ra  Kota.  And  again,  Quota 
Sz  ry  acoyoia  xala  [J.OVOLI  rap  Kotorfap  Xzyzlar  ounov  yap  flzpcv 
'zhpa  ovx  salt  xaT  aAAo  ovSev,  y yaO'  b,KOioy  zaltv. 

Whyn  a man  comprehends*  by  means  of  his  fenfes  and  in- 
tellect, what  it  is  which  the  word  quality  denotes,  he  will  in- 
deed perceive,  that  the  tuft  of  thefe  characters  is  applicable  to 
fome  qualities  and  not  to  others:  that  the  fecond  is  more  ap- 
plicable to  quantity  than  to  quality ; and  that  it  is  only  the 
third  which  can  with  propriety  be  contidered  as  the  general 
charaijteriftic  of  this  piedicament.  Thus,  when  we  have 
learned  by  our  fente  of  tight  that  ivhitenefs  is  a quality  of 
fnow,  and  blacknefs  of  coal;  and  by  means  of  observation  and 
refleClion,  that  avifdom  is  a qtiality  of  one  man  and  folly  of 
another — we  mu  ft  admit  that  the  fenfible  quality  of  the  fnow 
is  contrary  to  that  of  the  coal,  and  the  intellectual  quality  of 
wifdom  contrary  to  that  of  folly.  There  is,  however,  no 
contrariety  between  iviflom  and  ruhitenejs  or  blacknefs,  nor  be- 
tween hardnefs  or  foftmfs  and  any  particular  colour ; for  fen- 
ftble  and  intellectual  qualities  can  never  be  compared;  and  it 
is  not  eafy,  if  poflible,  to  make  a comparifon  between  qua- 
lities percep!  ible  only  by  difteient  fenfes:  Nay,  among  qua- 
lities perceptible  by  the  fame  fenfe,  we  often  meet  with  a dif- 
ference where  there  is  no  contrariety  ; for  though  the  fgure 
of  a cube  is  different  from  that  of  a fpherc,  and  the  figure  of  a 
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JqOare  frbrtti  that  of  a circle,  the  fpherc  is  not  'cbntr'aVy  to  the 
cube,  nor  the  circle  to  the  fquare. 

Hi-*  fecond  chrirafte'riftic  of  this  genu's  is  Rill  lefs  proper 
than  the  firfl.  It  is  indeed  true  that  fame  qualities  admit  of 
ihi'enjich  and  remifjidn  ; for  fnow  is  Whiter  thah  paper,-  and  one 
woman  is  handfofticr  than  another ; ‘but  of  the  fp’ecie's  of  qua- 
lity called  figure  we  cannot  predicate  either  more  or  lefs.  A 
fcr’own-pucfe  may  have  as  much  of  the  'cbratlcir  quality  in  it  as 
the  plane  of  the  equator,  and  a milker-bullet  as  much  of  the 
fpbcncdl  quality  as  the  orb  of  the  fan.  It  is  indeed  a property 
'of  all  qUhntily  to  admit  of  intcnfidn  and  'remjfion  ; and  therefore 
this  ought  to  have  been  given  as  the  chat  after  not  of  the  fe- 
cond but 'of  the  third  category.  See  (Quantity. 

That  it  is  o-ly  from  a domparifdn  ofi  their  qualities  that 
things  are  denominated  Vie  'dr  niilike,  or  that  due  thing  cannot 
reficin’d'e  dndiber  but  ill  fdnte  qv.'aVty,  is  indeed  a juft  obfarva- 
tion.  We  know  nothing  direftty  but  qualities  fenfible  and 
inlelleftual  (fee  Metaphysics)  ; and  as  thefe  have  no  refem- 
blance  tb  each  other,  st/e  conclude  that  'body  or  matter,  the 
fubjeft  of  the  former,  is  a being  unlike  mind,  the  fabjeft  o'f 
the  latter.  Even  of  bodies  themfelves  W6  can  fay,  that  one  is - 
like  or  unlike  another  only  by  virtde  of  their  qualities.  A 
ball  of  ivory  refemblfes  a ball  of  fnow  in  its  figure  and 
dolour,  but  not  in  its  coldnefs  or  'htirdhcfs ; a ball  ofT  lead 
may  re’fe  ruble  a ball  of  fnow  In  its  figure  and  coldnefs,  but 
not  in  its  cblo Ur  ; and  a cube  of  ivory  refembles  not  a ball 
of  lead  either  in  figt/rc,  ctiloilr,  or  cdldriefs.  The  Vni'nd  of  a 
brute  refembld's  that  o'f  a man  in  its  powers  of  fenfation  and 
perception,  b'fit  dobs  hot  refemble  it  in  the  powei  s of  vblitib'n 
and  reafoning;  or  at  leaft  the  refenibla’nie  in  this  latter  in- 
ftanefe  is  very  flight.  All  bodies  refemble  one  another  in 
being  falid  and  extended,  and  all  minds  in  being  mote  or  lefs 
active.  Likemfs  or  linlikeitcfis  therefore  fs  the  univerfal  charac- 
ter it  re  of  the  category  quality. 

AriRotle  has  other  {peculations  refpefting  quality,  Which 
are  Wotthy  of  notice.  H’e  di'ft  ingui'fhes  between  qualities 
which  arc  ?fi' ntial,  and  tho'fe  which  are  accidental ; between  qua- 
lities which  are  natural,  and  tho’fe  Which  ate  acquired ; and  he 
fpeaks  o’f  the  qualities  of  cdphct'y,  and  tho'fe  of  cmhpl'etioii.  Ex- 
hhfion  and  figure,  in  general,  arc  qualities  efleHtidl  to  all  bodies  ; 
hut  a pdrtictdar  '6xt'ch'fi'on>  fa'ch  Us  ah  inch  or  in  nil,  and  U pdf 
iiculhr  figure,  fuch  as  a cube  or  a fphdfe,  are  Qualities  accidental 
to  bodies.  Among  the  HbWCral  qualities  of  glafs  it  is  one  to 
tranfmit  objtfts  of  viiion  j but  to  enlarge  tbefe  objefts  is  ail 
ju&ehtititfus  OV  acquired  qualify.  Th'e  fame  qualify  ttihy  be 
natural  in  one  fabftance,  as  attfaftron  in  the  might* ; and 
acquired  in  aho'ther,  as’  the  fame  attraction  in  the  magnetic 
bar.  Docility  mhy  be  called  a quality  natural  to  the  mind  of 
man,  faience  an  acquired  one.  To  underhand  what  he  means 
by  qualities  of  capacity  and  Cotnplciion,  it  may  be  fuffitieht  to 
obfatve  that  every  piece  of  iron  has  the  qualities  of  a razor  in 
capacity,  hecaufe  it  may  be  converted  into  Reel,  and  forthfd 
into  a razor!  Wlien  it  is  fo  fanned,  it  has,  in  the  language  of 
this  fage,  thd  quality  of  a razor  in  ccviplelibn . AthoUg  the 
qualities  of  capacity  arid  colnptclioh,  th'e  rhoft  important,  and 
what  may  lead  to  ititrirellitlg  fpfec’ulatrotls;  is  the  reafatiitig  fa- 
culty of  man.  A capacity  of  reafohitig  is  eflential  to  the  hu- 
man ttiind  ; hut  the  Completion  of  this  capacity  or  tiihud  re  a fin- 
ing is  not,  otherwiie  itfiahfs  and  pel  fans  'aflcrp  would  be  ex- 
cluded from  the  human  fpvcics. 

M i . Locke  has  puzzled  iris  readers,  and  pei  haps  himftlf,  with 
n queftien  reTpcft  iug  th'e  fpecies  of  an  idiot  or  changeling,  Whoin 
he  pronounces  to  he  fomethiug  between  a man  and  a brute. 
It  is  not  Often  that  we  feel  cmvfelvc's  inclined  to  regret  Locke’s 
ignorance  of  AriRotle’ a dillihftioifs  : but  we  cknuot  help 
thinking,  tliat  b.idthe  Britifh  philofopher attended  to  the  St'agy- 
fite’s  account  of  "qualities  in  capacity  anti  qualities  in  cbuipkiiob, 
Vol.  VIII. 


this  perplekilfg^ifaflib'n  Would  never  have  been  ftarted.  It  is 
jidtly  obfarved  in  the  Effhy  on  llumah  Vnderfi adding,  that  of 
real  offences  we  know  nothing:  but  that  every  man  -fa) efts  a 
certain  number  o'f  qualities  which  he  has  always  perceived 
united  in  certain  beings  ; and  forming  thefe  info  one  coiriptek 
conception,  gives  to  this  conception  a Jpe'cific  name,  Which 
-he  applies  to  evey  bring  in  which  h‘e  'finds  thofe  qualities 
united-.  This  is  thl'dotibtCdly  the  prbeefs  of  the  min'd  in  form- 
ing  genera  and  fpecies;  and  as  tlleexcellerit  author  ref  ft  fits  the 
name  of  mail  to  the  changeling,  it  is  obvious  that  the  com- 
plex conception,  to  which  he  gives  that  name,  fin  ft  imply 
rationality  or  the  a&nal  exercife  of  reafoh.  But  this  limita- 
tion will  exclude  many  beings  from  the  fpecies  biah,  whom 
Mr.  Locke  certainly- confidtVed  as  men  and  women.  Not  to 
mention  infants- and  perfons  in  found  fleep,  how  {ball  we  clafa 
thofe-ivho,  after  having  lived  go  or  40  years  in  the  full  exer- 
cife  of  reafon,  have  been  fuddenly  or  b'y 'degrees  deprived  erf 
it  by' fame  difarder  in  the  brain  ? 

From  .Marlb’rough’s  eyes  the  ft  reams  of  dotage  flow  ^ 

And  Swift  expires  a driveller  and  a fhow. 

r JOHNSONT. 

But  Were  the  hero  and  tlie  wit  in  thofe  deplorable  ci'rcum- 
•ftattces  excluded  from  the  human  fpecies,  and  clafTed  between 
rrren  and  brutes  ? No  farely  j they  were  both  acknowledged 
to  be  men,  becati fe  th^y  were  known  fo  haVe  the  quality  of 
reafoh  in  what  AriRotle  would  have  called  capacity.  Their 
dotage  and  drivelling  originated  from  fame  difarder  in  theit 
bodies,  probably  in  the  region  of  the  brain  ; mid  Locke  him- 
falf  contends  that  no  defeft  in  body  is  fufficieirt  to  degrade  a 
perion  from  the  rank  of  manhood.  Again,  lunatics  have  tilt 
exercife  of  rcafon,  except  at  new  and  fall  moon.  Are  theft 
unhappy  beings  fometimes  men  and  fometimes  a fpecies  by 
themfelves  between  men  and  brutes  ? 

It  appears,  therefore,  that  not  the  a final  c.vcnifc  of  reafon^ 
but  reaiou  in  capacity , ought  to  be  included  in  the  complex 
conception  to  which  we  give  the  Ip.-cifie  name  of  mhtl,  as  fame 
of  the  greateR  men  that  ever  lived  have  been  during  parts  of  theft- 
lives  deprived  of  the  power  of  actual  reafoiiing.  This,  however, 
it  will  be  faid,  does  not  rertVove  the  difficulty;  for  the  ocea- 
•fional  e-xererfe  of  Veafan  in  lunatics,  and  the  .great  exertions  of 
it  in  fach  mert  as  Swift  arid  Marlborough,  fliow  that  they  had 
it  in  capacity  at  all  times;  w hcrehs  We  have  no  evidence  that, 
chaitgelmgs  have  eVen  a capUit/tp  of  reafoning  at  any  time, 
lince  they  never  do  a rational  aftion,  nor  ever  utter  a {entente 
to  the  purpofe.  That  \Ve  have  no  direct  and  pofitWe  evidence 
of  the  mind's  of  changelings  being  capable  of  reafoning,  were 
they  fnpplied  with  proper  Organs,  muff  he  granted  ; but  the 
probabilities  of  their  bei’tig  fo  are  many  and  great.  We 
know  by  experience  that  the  aftuai  exercife  of  reafoti  maybe 
interrupted  by  an  occafional  and  accidental  pteffure  on  the 
brain:  and  therefore  we  cannot  doubt  but  that- if  this  preffure 
were  tendered  permanent  by  any  wrong  configuration  of  the 
fkujl  given  to  it  in  the  wottlb,  or  in  the  aft  of  being  bom 
into  the  world,  an  infant,  with  a mind  capable  of  reafoning 
by  means  of  proper  organs,  would  by  this- accident  be  reiv- 
'deVftl,  through  the  whole  o'f  life,  an  idiot  or  changeling.  That 
idlotifm  is  ca tiled  by  fuch  accidents,  and  is  not  the  quality  of 
an  inferior  mind  occafio'nally  given  to  a human  body,  .will  at 
le-aR  faem  probable  from  the  following  confidoratiorisk 

It  does  not  appear  that  an  animal  hoelv  can  live  and  move  belt 
while  it  is  iiftriated  by  f'ome  mind.  Whence  then  does  the  un- 
born infant  derive  its  mind  '.  It  Until  he  either  immediately  from 
God,  or  ex  tr'adhca  from  its  parents  ; hut  if  the  mind  of  man 
be  immaterial,  it  cannot  bt  ex  traduce.  Now,  as  idiots  aft 
Very  few  in  nwimbeV  when  Competed  with  the  rational  part  of 
th’e  hitman  fpecies,  and  as  God  in  the  government  of  this 
world  afts  not  by  partial  but  by  general  laws;  we  mutt  oyn- 
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clu^c  chat  the  law  which  lie  has  eftnblifhcd  refpedlinp  the 
un ii  n of  npid  and  matter,  i%  that  human  bodies  flfall  be 
aumuted  will)  minds  endowed  with  a capacity  of  reafoning, 
?nd  that  thofc  who  never  exert  this  capacity  are  prevented 
„by  fame  fuch  accident  as  we  have  afiigtied.  bee  a further  ac- 
count of  qualities  under  Met  aphysics. 

; C''cmi ni  Qb  aw  rips,.  thofe-  qualities  principally  intro* 
duc.d  by  meads  of  chemical  experiments,  as  fumigation, 
.amalgamation,  copelhtipn,  volatilization,  precipitation,  &c. 

Qr  al  r ty,  is  al!'o  nfed  fora  kind  of  title  given  to  certain  per- 
fons  regard  of  their  territories,  figniori.es,  orother  pretenfions. 
. -.QUANGA.  See  Capra, 

, . .Q.UAN-Q  finc-fov,  a city  in  China,  is  fituated  in  the 
, northern  part  of  the  province  of  Pc-tcheli,  bt^wten  the  pro- 
.viiices.pf;  Chang-tong  and  Ho  nan,  and  has  nine  cities  of  the 
third  clars  dependent  on  it  ; .ill  its  plains  aie  well  water.d  by 
ujvers.  Among  its  temples  there  is  one  dedicated  to  thofe 
men  who,  as  the  Chinefe  pretend,  difeovered  the  feqret  of 
rendering  tbemfelves  immortal. 

QUA  NGM,  a' province  of  China,  bounded  on  the  north 
by  Kde-T.cheau  and  Hn-Quang;  on  the  ea-ft,  by’Yunari  and 
•Quahiong:  on  tlie  foutli,  by' the  fame  and  Tonquin  ; and  on 
,tite  weft,  by  Ytm-nnn.  It  produces  great  plenty  of  rice, 
being  watered  by  feveral  large  rivers.  The  fouthern  part  is  a 
flat  country.,  and  well  culthated;  but  • the  northern  is  full  ,pf 
mountains  covered  wiih  irecs.  It  contains  mints  of  all  forts  ; 
•and  there  is  a gold-mine  lately  opened.  The  capital  town  is 
■Quie-ling.  A very  lingular  tiee,  fays  Grofier,  grows  in  this 
province  ; inftead  of  pith,  it  contains  a foft  pulp,  which  yields 
a kind  of  flour:  the  bread  made  of  it  is  faid  to  be  exceed- 
ingly good.  Be  Tides  paroquets,  hedgehogs,  porcupines,  and 
-rhiiiccerofes,  a prodigious  number  of  wild  animals,,  curious 
bilds,  and  uncommon  infects,  are  found  hcie.  This  province 
contains  12  villages  of  the  firft  clafs,  and  8.0  of  the  fecond 
and  third. 

QUANG-tong,  a province  of  China,  bounded  on  the  eaft 
-by  K'ang-fi  and  Fokien  ; on  the  fouth,  by  the  ocean  ; and  on 
.the  weft,  by  Tonquin.  This  province  is  diverfified  by  valleys 
and  mountains ; and  yields  two  crops  of  corn  in  a year.  It 
abounds  in  gold,  jewels,  filk,  pearls,  tin,  quickfilver,  fugar, 
biafs,  iron,  fteel,  falt-petre,  ebony,  and. feveral  forts  of  odorife- 
rous wood  ; bcfidcs  fiuits  of  all  forts  proper  to  the  climate. 
They  ha\e  a prodigious  number  of  ducks,  whofe  eggs  they  batch 
in  ovens;  and  a tree,  whofe  wood  is  remarkably  hard  and 
•heavy,  and  thence  calkd  iron  wood.  The  mountains  are  covered 
•with  a fort  of  ofiers  which  creep  along  the  ground,  and  of 
which  they  make  ba fleets,  hurdlts,  matts,  and  ropes.  Al- 
though the  climate  of  this  province  is  warm,  the  air  is  pure, 
and  the  piopl.e  me  robuft  pnei  healthy.  They  are  very  induf- 
triou-  ; and  it  muft  be  allowed  that  they  poffcfs  in  an  eminent 
degree  the  talent  of  imitation  ; if  they,  are  only  fhowti  any  of 
our  European  works,  tliey  execute  others  like  them  with  the 
mod  lurprifiiig  tx'.uEIntfs,  This  province  fufleicd  much  duting 
the  civil  wars.;  but  at  prefent  it  is. 011c  of  the  moll  flourifking 
in  the  empire;  and,  as  it  is  at  a great  dillance  from  court,  its  go 
vernment  is  ope  of  the  molt  important.  This  province  is  di- 
vided into  ten  dilltidls,  which  contain  10  cities  of  the  firft  clafs, 
and  v4  of  the, fecond  and  third.  Canton  is  the  capitai'town. 

(QUANTITY,  as  explained  .by  the  great  Englifh  lexico- 
grapher, is  that  pioperty  of  any  thing  which  may  he  inertaf  d 
or  diminifhed.  This  intnpretation  of  the  word  is  certainly 
juft,  and  for  the  puvpofcs  of.  common  omverfaiion  it  is  ftilfi- 
jcicirlv.  <h  terminate  ; but  the  man  of  fcience  may  expert  to 
find  in  a work  like  purs  a definition  of  t.he  thing  fignified. 
This,  . liowiv  r,  cannot  Ik  given  him.  A logical  definition 
confills  of  rh  gams  under  u hich  the  thing  defined  is  ranked, 
and  the  fptafu  difference  (fee  Look)  ; but  quantity  is  tanked 


under  no  genus.  In' that  fchool  where  fuch  definitions  were 
rnoft  valued,  it  was  confide*  ed  as  one  of  the  ten  categories, 
or  general  conceptions,  under  which  all  the  oljufls  of  b u a an 
apprehenlion  were  muftcred,  like  foldiers  in  an  army  (fee  Ca- 
tegory and  Philosof h y).  On  this  account,  even  Aiiftol.le 
hiirifetf,  who  delighted  in  definitions,  and  was  not  eatily  de- 
terred from  a favourite  purfuit,  could  not  confidently  with  his 
own  rules  attempt  to  define  quantity.  He  charade;  izes  it, 
however,  in  feveral  parts  of  his  works  ; and  particulaily  in 
the  1 ;th  chapter  of  the  4th  book  of  his  Metaphyfics,  where 
he  gives  the  following . account  of  the  th  e firft  categories  : 
Tail  si  ijcfy  yao,  .toy  [mcc  ij  ovticr  *op,oia  0 tvv  g totoir^  \ja% 

Se,  wv  to  itotov  ev.  “ Tilings  are  the  fame,  of.  which  the 
substance  , is  q n e ; Jimilu r,  of  which  the  quality  is  one; 
equal,  of  which  the  quantity  is  one.  Again,  he  tells  us 
that  the  chief  charadteriftic  of  quantity  is,  that  it  may  be 
denominated  equal  arid  unequal 

That  any  man  can  become  wifer  by  leading  fuch  deferip- 
tions  as  thefe,  none  but  an  idolater  of  An'ftotle  will  fuppofe. 
There  is,  indeed,  no  periphrafis  by  which  we  can  explain 
what  is  meant  by  quantity  to  thofe  who  have  not  previoufly 
formed  fuch  a notion. — All  that  can  be  done  by  making  the 
attempt  is  only  to  ftttle  language,  by  ftatjng  exactly  the 
cafes  in  which  we  ufe  this  word  in  the  greatell  conformity  to 
general  cull  ora  ; for  there  is  a laxnefs  or  cateleffnefs  of  expref- 
fion  in  the  language  of  moft  men,  and  our  notions  are  fre- 
quently communicated  by  fpeecb  in  a way.  by  no  means  pre- 
cile;  fo  that  it  is  often  a great  chance  that  the  notions  excited 
in  the  mind  of  the  hearer  are  nut  exadl  counterparts  of  thofe 
in  the  mind  of  the  fpqaker. 

The  underfundings  of  men  differ  in  nothing  more  remark- 
ably than  in  their  power  of  abftra.cjtion,  and  of  rapidly  forming 
conceptions  fo  general  and  fimple  as  not  to  be  clogged  with 
diftinguifhingcircumftances,  which  may  be  different  in  different 
minds  while  uttering  and  hearing  the  fame  words  : and  it  is 
of  great  confequence  to  a man  of  fcientific  habits,  either  to 
cultivate,  if.  poffible,  this  talent,  or  to  fuperfede  its  ufe,  by  flu- 
dioufly  forming  to  himfelf  notions  of  the  rnoft  important 
uiii-ver/als  in  his  own  coude  of  contemplation,  by  careful  ab- 
ftraGion  of  every  thing  extraneous  His  language  by  this 
means  becomes  doubly  inflrudive  by  its  extreme  precifion  ; 
and  be  will  even  judge  with  greater  certainty  of  notions  in- 
tended to  be  communicated  by  the  more  llovenly  language  of 
another  perlon. 

We  cannot  fay  that  there  is  much  ambiguity  in  the  general 
ufe  of  the  term  quantity  : But  here,  as  in  all  other  cafes)  a love 
of  refinement,  of  novelty,  and  frequently  of  vanity,  and  the 
with  of  appearing  ingenious  and  original,  have  made  men  take 
advantage  of  even  the  final)  latitude  with  which  the  carelefs 
ufe  of  the  word  will  furniih  them,  to  amufe  them  (el  yes  and 
the  ]iublic  by  giving  the  appearance  of  fcience.  to  empty 
founds. 

Mathematics  is;  undoubtedly  employed  in  difeovering  and 
Hating  many  relations  of  quantity;  and  it  is  in  this  category 
alone  that  any  thing  is  contemplated  by  the  mathematician, 
whether  in  geometry,  arithmetic,  or  algebra.  Hence  mathe- 
matics has  been  called  the  fcience  of  quantity.  The  fimpl.i- 
city  of  the  objebl  of  the  mathematician’s  contemplation,  and 
unparalleled  difiindnds  with  which  be  can  perceive  its  modi- 
fications, have  enabled  him  to  eredd  a body  ot  fcience,  eminent 
not  only  for  its  certainty,  but  alio  for  the  great  length  to' which 
he  can  carry,  his  reapnings  without  danger  of  error;  and  the 
intimate  conne&joq  which  this  fcience. has  wiih  the  arts  of  life, 
and  the  important  feryiees,  which  it  has.  performed,  have  pro- 
oured  ii  a moft  relpeftabk-  place  in  the  circle  of  the  feiences. 
Ingenious  men  have  availed  themlelves  of  this  pre-eminence  of 
mathematics,  arid  have  endeavoured  to  .procure  lelpcd'foi  their 
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difquidtions  on  other  fufbje&s,  by  prefertfing  them  to  the  pub- 
lic as  branches  of  mathematical  l'cicnce,  ami  therefore  fufcepli- 
ble  of  that  accuracy  and  certainty,  which  are  its  peculiar  boaft. 
Our  moral  altrCtions,  our  fen  fat  ions,  our  intellectual  powers, 
me  all  fulceptible  of  augmentation  and 'diminution,  are  con- 
ceivable as  greater  and  lefs  when  Hated  together,  and  are  fa- 
miliarly fpoken  of  as  admitting  of  degrees  of  companion. 
We  are  perfe&ly  well  under flood  when  we  fay  that  one  pain, 
heat,  grief,  kindnefs,  is  greater  than  another;  and  as  this  is 
the  diltingipfhin^  charafiteriftic  of  quantity*  and  as  quantity  is 
f.he  fubjeCl  of  mathematical  dilcuffion,  we  fuppofe  that  thefe  lub- 
jedts  may  be  treated  mathematically.  Accordingly,  a very  cele- 
brated and  excellent  philofopher  (Dr:  F.  Ilutchjn'fon),  ha.s  laid, 
among  many  things  of  the  fame  kind,  that  the  greatnefs  of  a 
favour  is  in  the  direct  compound  ratio  of  the  ferv ice  performed 
■and  the  dignity  of  the  performer,  and  the  inverfe  ratio  of  the 
-merit  and  rank  of  the  receiver;  .that,  the  .value  of  a character 
is  in  the  compound  ratio  of  the  talents  and  virtue,  &c. ; and 
he  has  delivered  a number  of  formal  proportions  on  the  moft 
interefting  quell  ions  in  morals,  couched  in  this  mathematical 
language,  and  even  exprefled  by  algebraic  forpnulre.  But  .this 
.is  mere  play,  and  conveys  no  inftruttiortv  We  underflafid  the 
words;  they  convey,  no  abfurdily  ; and  in  as  far  as  they  have 
a fenfe,  we  believe. the  proportions  to  be  true.  But  they  give 
no  greater  preci.fion  to  our  fentiments  than  the  more  uf'ual 
exprdlions  would  do.  If  we  attend  clofely  to  the  meaning  of 
any  one  of  fuch  proppfitions,  we  ftiall  find  that  it  only  exprefles 
-fome  vague  and  indiftiqfit.  notions  of  degrees  of  thole  emotions, 
fentiments,  or  qualities,  which  would  be  juft  as  well  conceived 
by  means  of  the  expretfions  of  ordinary  language  ; and  that  it 
js  only  by  a . fort  of  analogy  or  refemblance' that  this  ma- 
thematical language  conveys  any  notions  whatever  of  the 
fu'oje.'ts. 

; The  objeft  of  contemplation  to  the  mathematician  is  not 
whatever  is  fufceptible  of  gre.atcr  and  lefs,  but  what  is  mca- 
furable  ; and  mathematics  is  not  the  fcience  of  magnitude, 
in  its  moft  abftracted  and  general  acceptation,  but  of  magni- 
tude which  can  be  meafured..  It  is,  indeed,  the  science  of 
jheasure,  and  whatever  is  treated  in  the  way  of  menfuration 
js  treated  mathematically.  Now,  in  the  difeourfe  of  ordinary 
life  and  ordinary  men,  many  things  are  called  quantities  which 
xve  cannot  or  do  not  meafure.  This  is  the  cafe  in  the  inftance6 
already  given  of  the  affections  of  the  mind,  pleafure,  pain, 
beauty,  wildbm,  honour,  &c.  We  do  not  fay  that  they  are  in- 
capable of  meafure  ; but  we  have  not  yet  been  able  to  meafure 
them,  nor  do  we  think  of  meafuring  them  when  we  fpeak  ra- 
tionally and  ufcfully  about  them.  We  therefore  do  not  oon- 
ftder  them  mathematically;  nor  can  we  introduce  mathema- 
tical precifton  into  our  diftufiions  of  thele  lubjeifts  till  we 'can, 
and  actually  do,  nrealure  them.  Perfons  who  are  precife  in 
their  exprelfion  will  even  avoid  fuch  phrafes  on  thefe  fubjeCts 
as  litppoCe,  or  ft r icily  exprefp,  fuch  nieafurement.  We  (hould 
be  much  embarrafted  how  to  anlwer  the  queftion,  How  much 
.pain  does  the  tooth  ache  give  you  juft  now  ; and  how  much  is 
jt  eafier  fince  yefterdayr  Yet  the  anlwer  (if  we  had  a mea- 
fure) would  be  as  ealy  as  to  the  queftion,  How  many  guineas 
did  you  win  at  cards  ? or  bow  mueh  land  have  you  bought  ? 
-Nay  though  we  fay  familiarly,  ‘ I know  well  how  much  Inch 
a misfortune  would  able  A you,”  and  arC  umlerftood  when  we 
fay  it,  it  would  be  awkward  language  to  lay,  “ I know  well 
the  quantity  of  your  grief.”  It  is  vain,  therefore,  to  expert 

* To  talk  intelligibly  of  the  quantity  of 
of  it  !o  well  afrertained,  that  , all  men, 
other  degrees  of  pain  with  this,  fo  as  to 
or  in  what  proportion  ; 
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ra  lit  he.  Statical  precilioh  in  our  dilcourfe  or  conceptions  of  quan- 
tities in  the  moft  abftradted  fenfe.  Such  precifion  is  confined 
to  quantity  which  may  be  and  is  meafured*.  It  is  only 
trifling  with  the  imagination  when  we  employ  mathematical 
langyage-pi!i  fuoj efts  which  have-not  this  property."” 

’It  will  therefore  be  of  lome  lervice  in  fcience  to  drferiminate 
quantises  in  this  view  ; to  point  out  what  are  fufceptible  of 
meafure,  and  what  are  not. 

What  is  meafuring?  It  is  one  of  thefe  two  things  ; It  ig 
either  finding  out  fome  known  magnitude  of  the  thing  mea- 
fured, which  we  can  demonlirate  to  tie  equal  to  it  ; or  to  bud  a 
known  magnitude  of  it,  which  being  taken  fo  many  times 
Iball  he  equal  to  it.  The  geometer  mealures  the  contents  of  a 
parabolic  Ipace  when  he  exhibits  a parallelogram  of  known 
dirnenfions,  and  demonftrates  that  this  parallelogram  is  equal 
to  the  parabolic  .Ipace...  In  like  manner,  he  meafurcsthe.lolicl 
contents  of  an  infinitely  extended  hyperbolic,  fpindle,  when  hs 
exhibits  a cone  of. known  dirnenfions,  and  demonftrates  that 
three  of  thele  cones  are  equal  to  the  fpindle. 

In  this,  procels  it  will  be  found  that  he  actually  fubdivide.* 
the  quantity  to  be  meafured  into  parts  of  which  it  confide,  and 
dates  thefe  parts  as  actually  making  up  the  quantity,  fppeifying 
each,  and  aligning  its  boundaries.  He  goes  on  wi  h it,  piece 
by  piece,  demonllrating  the  refpefitive  equalities  as  he  goes 
along,  till  he  has  exnaulted  the  figure,  or  contidered.  all  its 
parts, — When  he  meafures  by  means  of  a fubir.ultiple,  as  when 
be  (hows  the  lurface  of  a fphere  to  be  equal  to  four  of  i s great 
circles,  he  Hops,  after  having demonftrated  the  equality  -of  one 
ot.  thefe  circles  to  one  part  of  the  lurface  : then  ht  demonftrates 
that  there  are  other  three  parts,  each  of  which  is  precisely 
equal  to-the  one  he  has  minutely  confidered.  In  this  part  of 
the  p.coce’s  he  cxpreftly  afligns  the  whole  furface  into  its  dif- 
t i n 6t  portions,  of  which  he  demonftrates  the  equality. 

But  there  is  another  kind  of  geometrical  mealurement  which 
proceeds  on  a very  different  principle.  The  geometer  conceives 
a certain  individual  portion  of  his  figure,  whether  line,  angb-, 
lurface,  or  folia,  as  known  in  refpedt  to  its  dirnenfions.  He 
conceives  this  to  be  lifted  from  its  pi  ice,  and  again  laid  down 
on  the  adjoining  part  of  the  figure,  and  that  it  is  equal  to  the 
part  which  it  now  covers  ; and  therefore  that  this  part  together 
with  the  firft  is  double  of  the  firft  : he  lifts  it  again,  and  lays  it 
down  on  the  next  adjoining,  part,  and  affirms  that  this,  added 
to  the  two  former,  make  up  a quantity  triple  -of  the  firft.  He 
goes  on  in  this  way,  making  lnnilar  inferences,  till  he  can  de- 
monftrate  that  he  has  in  this  manner  cOvered-ihe  whole  figure 
by  twenty  applications,  and  that  his  moveable  figure  will 
cover  no  more  ; and  he  affirms  that \he  figure  is  twenty  limes 

. v ✓ 

the  part  employed. 

This  mode  is  precifely  fimilar  to  the  manner  of  practical 
mealurement  in  common  life  : we  apply  a foot-rule  lucoeliive.ly 
to  two  lines,  and  find  that  50  applications  exhault  the  one, 
while  it  requires  3 3 to  exhault  the  other.  We  fay,  therefore, 
that  the  one  line  is  30  and  the  o'  her  33  feet  long;  and  that 
thele  two  lines  are  to  each  other  in.  the  ratio  of  30  to  3.'. 
Having  meafured  two  (horter  lines  by  a limilar  application  of 
a flick  of  an  inch  long  30  times  to  the  one  and  ,33 -.times  to 
the  other,  we  lay  that  the  ratio  ot  the  two  firft  lines  is  the  lame 
with  that  of  the  two  lalt.  Euclid  has  taken  lifts  method  of 
demonftrating  the  fourth  psopofition  of  the  firft  book  u;  bis 
celei  rate d clc  incuts.  • 

But  all  this  procels  is  a fiction  of  the  mind,  and  it  is  the 

1;  me  known  degree 
\ye  .fliould  be .able  to  compare 
but  alio  how  m cb, 


pain,  we  fliould  have  fome  ltandard  by  which  to  mealure.  it  ; 
when  talking  of  it,  fliould  Vnean  the  faille  thing.  — And 
perceive  ijiftimlUv,  not  only  whether  they  exceed  or  fall  lliort  ol  it, 
whether  by  a ball,  or  a fifth,  ora  tenth.  iuty/.  ’ . ' 
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ftv'iiwi  of  ■wi  impoflrbifity.  It  is  even  2 Mrtti:'th)abh\  'that  is, 
we  cannot  in  imagination  make  this  application  of  one  figure 
to  another ; arid  we  prefnme  to  lay,  that,  if  the  element's  of 
geometry  cannot  be  demon  lira  ted  in  lome'csther  Way,  the  fcielu'e 
has  not  that* title  to  pure,  abftrafe  and  infallible  knowledge, 
which  is  ulnally  allowed  it.  We  cannot  ftlppdfe  one  of  the 
triangles  lifted  .and  laid  on  the  other,  without  luppofing  it 
iomething  different  from  a triangle  inabjltadio.  The  in  ividu- 
chiy  of  (uch  a triangle  conii its  Ibltfly  in  its  being  in  the  precife 
place  where  it  is,  and. in  occupying  that  portion  of  fpaCe.  If 
wo  could  diltinblly  conceive  othCrwife,  we  fliould  perceive  that, 
when  we  have  lifted  the  triangle  from  its  place,  and  applied  it 
to  the  other,  it  is  gone  from  its  former  place,  and  that  there  is 
no  longer  a triangle  there.  This  is  inconceivable,  and  fpace 
lias- a! ways  been  acknowledged  to  be  immoveable.  There  is 
therefore  fume  logical  riefebt  in  Euclid's  demontlration.  We 
apprehend  that  he  is  labouring  to  demonftrate,  or  rather  illlif- 
trxte,  a dimple  apprehenfion.  This  indeed  is  the  utmofl  that 
carp  be  done  in  any  demontlration  (fee  .M-p.-taI’ HYStcs)  : but 
the  mode  by  which  he  guides  the  mind  to  the  appreheiitidh  of 
1 be  truth  of  his  fourth  proportion  is  not  confident  either  with 
pore  mathematics  or  with  the  laws  of  corporeal  nature.  The 
real  procels  as  laid  down  by  him,  feems  to  be  this.  We  fup- 
pofe  fomething  different  from  the  abfiracTt  triangle  ; fotne 
thirty  that,  in  conjunClron  with  other  properties,  has  the  pro- 
perty of  being  triangular,  with  certain  dimenfions  of  two  of 
its  tides  and  the  included  angle.  It  has  avowedly  another 
property,  not  ellential  to,  and  not  contained  in,  the  ahttraft 
notion  of  a triangle,  viz.  mobility.  We  alfo  luppofe  it  per- 
manent in  fliape  and  dimenfions,  or  that  although,  chirm g its 
‘motion,  it  does  not  occupy  the  fume  fpace,  it  continues,  and  all 
its  parts,  to  occupy  cm  equal  J pace . In  fliort,  our  concqition 

is  very  mixed,  and  does  not  perceptibly  differ  from  our  con- 
ception of  a triangular  piece  of  matter,  where  the  triangle  is  not 
tbefnbjedl,  but  an  adjunct,  a quality.  And  when  we  fuppofe 
the  application  made,  we  are  not  in  faCt  luppofing  two  ab- 
ItraCt  triangles  to  coincide.  This  we  cannot  do  with  any  thing 
like  diftinCtnefs  ; for  nor  diftiiuft  conception  now  is,  not  that 
of  two  triangles  coinciding,  but  of  one  triangle  being  now  ex- 
actly occupied  by  that  moveable  thing  which  formerly  occupied 
the  other.  In  fhort,  it  is  a vulgar  meafurement,  retirifed  by 
fnppotitions  which  are  inadmiffible  in  all  aftual  meafiw’emelits 
ri.i  the  prefent  univerfe,  in  which  no  moveable  material  thing  is 
k-iFiutt  to  be  fiertnanent,  either  in  fhaoe  or  magnitude. 

This  is  an  undeniable  confequence  *if  the  principle  of  tfni- 
verfal  gravitation,  and  the  comp  relfibi  lily  of  every  kind  of  tan- 
gible matter  with  whicll  we  are  acquainted.  Remove  the 
brats  rule  but  one  inch  from  its  place;  its  gravitation  to  the 
rartfi  and  to  the  rett  of  the  nniverfe  is  immediately  changed, 
and  its  dimenfions  change  of  confequencc.  A change  of  tern1- 
prra'ure  will  produce  a tirmlar  e fl e <ft  ; and  this  is  attended  to 
and  confidered  in  all  nice  menfnrations.  We  do  the  bdi  we 
ran  to. at fure  ourfelves  that  our  rule  always  occupies  a fenfibly 
e rial  fpace  ; and  we  mutt  he  contented  with  chances  of  errot 
which  we  can  neither  perceive  nor  remove. 

We  might  (were  this  a proper  place)  take  notice  of  fom<e 
other  logical  defects  in  the  reafoning  of  this  cdebiated  propo- 
rtion : but  they  are  befide  mir  prelent  purpofe  of  explaining 
the  different  modes  of  mathematical  meafurement,  with  the 
view  of  di (covering  that  circum fiance  in  which  they  all  agree, 
«nd  which  (if  the  cmiy  one)  mult  therefore  be  the  charaferiilic 
of  menfuraiititi. 

We  think  that  the  only  circumtlance  in  which  all  modes  of 
men  hi  ration  agree,  or  the  Only  notion  that  is  found  ifl  them  alt, 
is,  that  the  quantity  is  conceived  as  eonfiftirtg  of  parts,  d i If.rti - 
guiliiable  irorn  each  other,  and  feparated  by  a'.fignable  bounda- 


ries ; fo  tint  they  afe  at  once  conceived  feiVa-'ritety  afitl  jointly. 
Wc  venture  to  atfert  that  no  quantity  is  dire&ly  meafured 
which  We  cannot  conceive  in  this  Wav,  arid  that  fuch  quantifies 
only  are  the  immediate  objefeof  mathematical  contemplation, 
and  fliould  be diftinglri filed  by  a generic  name.  Let  them  he  call- 
ed MaTIL  M '..TrCiW.  ciOANTlTi  ES.  Ex  rUKSfOV;  DURATION, 
Number,  and  PR'of'OR'rioN,  have  this  charaferiilic,  and  the/ 
are  the  only  quantities  which  have  it.  Airy  perfon  will  be 
convinced  of  the  fitll  affection  by  attending  to  his  own  thoughts 
when  contemplating  thfcfe  notions.  He  will  find  that  he  con- 
ceives'every  One  of  them  as  made  up  of  its  own  parts,  which 
are  dittirtgoi.fhable  from  each  other,  and  have  allignable  boun- 
daries, and  that  it  is  only  in  confequence  of  involving  this, 
conception  that  they  can  be  added  to  or  fubtrafed  frorh  each 
other  ; that  they  etm  be  multiplied,  divided,  and  Conceived  ifi 
any  proportion  to  each  Other. 

He  may  perhajis  find  coiifiderable  difficulty  ifi  acquiring 
perfectly  liillintSl  notions  df  the  mehfurAbliity,  arid  the  accuracy 
of  the  modes  of  menfuration.  He  will  find  that  the  way  ifi 
Which  he  ni'eafures  duration  is  very  fimilar  to  that  in  which  Hfc 
meafures  lpace  of  ettenfion.  He  does  not  ’know,  or  doe’s  hot. 
attend  to,  any  thing  which  hinders  the  brats  fh'ot-rule  in  hik 
hand  from  continuing  to  Occupy  equal  fpaces  during  his  ufe  df 
it,  in  meatbring  the  diftance  of  two  bodies.  In  like  manner 
he  felefe  an  event  which  nature  or  art  can  repeat  continually, 
and  in  which  the circurhtlanees  which  contribute  to  its  aecdm- 
plilhnient  are  invariably  the  fame,  or  their  variations  and  their 
effects  are  infenftble.  He  concludes  that  it  will  always  occupy 
an  equal  portion  of  time  for  its  a'ccomplifliment,  or  always  fall 
an  equal  time.  Then,  obfervirrg  that,  during  the  event  whole 
duration  he  withes  to  meafure,  this  ftandard  event  is  accom- 
pli filed  29*  times,  and  that  it  is  repented  365I  times  during 
the  accomplifhment  of  another  event,  he  affirms  that  the  du- 
rations of  thefe  are  in  the  ratio  of  29  1 to  36^.  It  is  tqus 
(and  with  the  fame  logical  defe£l  as  in  the  mcafurrng  a line  by 
a brafs  rod)  that  the  aftronomer  meafures  the  celefiial  revolu- 
trmis  by  mentis  of  >the  rotation  of  the  earth  round  its  axis.  Or 
by  the  vibrations  of  a pendulum. 

We  are  indelvted  for  moil  of  the  preceding  obfervatiohs  to 
Dr.  Reid,  the  celebrated  author  of  the  Inquiry  into  the  Human 
Mind  on  the  Principles  of  Common  Sente,  and  of  the  Effays 
on  the  inteileferal  and  afeve  Powers  of  Man.  He  has  pub* 
Irftwd  a ditfertation  on  this  I'ubjCtSt  in  the  45th  volume  of  the 
Phihstbfvhical  Tranihflions,  N'o.  489,  which  we  recommend  to 
our  philofotpfiical  readers  as  a performance  eminent  fo t preci- 
fron  and  aeutenets.  If  vYe  prefume  to  differ  frOm  him  in  aiiy 
trivial  civcumftance,  it  rs  with  that  deference  and  fefpeht  which 
is  dxie  to  his  talents  and  his  Worth. 

Dr.  Reid  juffly  ohterves,  that  as  nothing  hbs  pro;x)rtioh 
which  has  not  either  extension,  duration,  or  number,  the  cha- 
mfers of  mathematical  quantity  may  be  retfrifed  to  thele 
three.  He  calls  them  fsontH  quantities,  and  all  others  he 
calls  iMPifopru.  We  believe  that  in  the  u trout!  precifion  of" 
the  Engltfh  language,  tlii-s  denoniirtation  is  very  appolite,  and 
that  the  word  quantity,  derived  fifom  quantum,  always  (uppofes 
meafurement : Rut  the  word  is  tVeiqueruly  uted  in  cafes  where 
its  originial  is  not  kept  in  view,  and  We  life  otbeh  Words  as 
fyttonymons  with  it,  vt Iren  all  menldrfttion, whether  pnthble  or 
not,  is  out  of  our  thoughts.  According  to  practice,  therefore-, 
the  jus  et  main  a loqueiidi,  there  teems  In  be  11O  impropriety  in 
giving.1  his  name,  i/I  our  kanguage  at  leal!;  to  whatever  can  be 
conceived  as  great  or  little.  There  is  no  impropriety  in  laying 
that  the  pain  ocoationed  by  the  ftone  is  greater  than  that  of  the 
ItMilh  ache ; and  when  we  fearch  for  the  category  to  Which  the 
affertion  may  be  refetred,  We  cannot  find  any  other  than  quan- 
tity, Wc  may  be  allowed  thertiure  to  lay,  With  almolt  all  our 
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fcientific  countrymen,  that  every  thing  is  conceivable  in  reCped 
of  quantity  which  we  can  think  or  (peak  of  as  greater  and  let's*; 
and  that  this  notion  is  the  charadteriftic  of  quantity  as  a 
genus,  while  mealurablenefs  is  the  charadterillic  of  mathema- 
tical quantity  as  a fpecies. 

But  do  we  riot  meafure  many  quantities,  and  confider  them 
mathematically,  which  have  net  this  charadteriftic  of  being 
made  up  of  their  own  diltinguithable  parts  ? What  elfe  is  the 
employment  of  the  mechanician,  when  fpcaking  of  velocities, 
forces,  attractions,  repulfions,  magnetic  ir.Huence,  chemical 
affinity,  &c.  Sit.  ? Are  not  thefe  mathematical  Sciences  ? And 
if  the  preeifion  and  certainty  of  mathematics  arife  from  the 
nature  of  their  Ipecific  objtdff,  are  not  all  the  claims  of  the 
mechanician  and  phvtical  aftronomer  ill  founded  pretentions? 
Thefe  queft ions  require  and  deferve  a ferious  anfwer. 

It  is  molt  certain  that  we  confider  the  notions  which  are  ex- 
prefied  by  thxfe  terms,  velocity,  force,  denfity,  and  the  like,  as 
lufceptible  of  meafure,  and  we  confider  them  mathematically. 

Some  of  thefe  terms  are  nothing  but  names  for  relations  of 
rrieafurable  quantity,  and  only  require  a little  refledtion  to  fhow 
themfelves  fuch.  Velocity*  is  one  of  thefe.  It  is  only  a 
name  exprefling  a relation  between  the  fpace  deferibed  by  a 
moving  body  and  the  time  which  elapfes  during  its  defeription. 
Certain  moderate  rates  of  motion  are  familiar  to  us.  What 
greatly  exceeds  this,  fuch  as  the  flight  of  a bird  when  compared 
with  our  walking,  excites  our  attention,  and  this  excels  gets  a 
name.  A motion  not  fo  rapid  as  we  are  familiar  with,  or  as 
wewifh.  alfo  gets  a name ; becaufe  in  this  the  excefs  or  defedt 
may  intereft  us.  Wewifh  for  the  flight  of  the  hawk:  we 
chide  the  tardy  pace  of  our  meflenger:  but  it  is  fcientific  cu- 
riofity  which  fir  It  confiders  this  relation  as  a feparate  objedl 
of  contemplation,  and  the  philofopher  muft  have  a name  for 
it.  He  has  not  formed  a new  one,  but  makes  ufe  of  a word  of 
common  language,  whole  natural  meaning  is  the  combination 
of  a great  fpace  with  a fhort  time.  Having  once  appropri- 
ated it,  in  his  fcientific  vocabulary,  to  this  very  general  ufe, 
it  lofes  with  him  its  true  lignification.  Tardity  would  have 
dbne  juft  as  well,  though  its  true  meaning  is  diametrically 
oppofite:  and  there  is  no  greater  impropriety  in  faying  the 
tardity  of  a cannon  bullet  than  in  faying  the  velocity  of  the 
hour-hand  of  a watch.  Velocity  is  a quality  or  afledtion  of 
motion,  the  notion  of  which  includes  the  notions  of  fpace  and 
duration  (two  mathematical  quantities),  and  no  other.  It 
dbes  not  therefore  exprefs  a mathematical  quantity  itlelf,  but 
a relation,  a combination  of  two  mathematical  quantities  of 
different  kinds  ; and  as  it  is  meafurablc  in  the  quantities  fo 
combined,  its  meafure  muff  be  a unit  of  its  own  kind,  that  is, 
an  unit  of  fpace  .is  combined  with  an  unit  of  time. 

Density  is  another  word  of  the  fame  kind,  expreffing  a 
combination  of  fpace  with  number.  Dcnfj  arbors  means  trees 
Banding  at  a frr.all  difiance  front  each  other  j and  the  word  is 
uled  in  the  fame  fenle  when  we  fay  that  auickfilver  is  denfer 
than  water.  The  expreflion  always  fuggelts  to  the  reflecting 
mind  the  notions  of  panicles  and  ihetT  dillances.  We  are  in- 
deed fo  habituated  to  complicated  views  of  things,  1 1; a t we  can 
fee  remote  connedtions  with  allonifliing  rapidity  ; and  a very 
few  circumttances  arefufficient  for  leading  forward  the  mind  in 
a train  of  invdiigation.  C ommon  difeourfe  is  a mod  won- 
derful in  flarice  of  this.  It  is  in  this  way  that  we  fay,  that 
we  found  by  weighing  them  that  inflammable  air  had  not 
the  fixth  part  of  the  denfity  of  common  air.  Suppc.fing 
ali  matter  to  contiff  of  equal  atoms  equally  heavy,  and  know- 
ing that  the  weight  of  a bladder  of  air  is  the  fum  of  the 
weights  of  all  the  atoms,  and  alfo  knowing  that  the  vicinity  of 
the  atoms  is  in  a -certain  proportion  of  the  number  contained 
iu  a given  bulk,  we  affirm  that  common  air  is  more  than  fix 
times  denier  than  inflammable  air;  but  this  rapid  decilioil  is 
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entirely  the  effedt  of  habit,  which  makes  us  familiar  with  cer- 
tain groups  of  concept  ions,  and  we  in!’ ant  ancoufly  diltinguifh  1 hem 
from  others,  and  thus  think  and  difeourfe  rationally.  The  Latin 
language  employs  the  word  frequem  to  exprels  both  the  com- 
bination of  fpace  and  number,  and  that  of  time  and  number. 

There  are  perhaps  a few  more  words  which  exprefs  combina- 
tions of  mathematical  quantities  of  different  kinds  ; and  the 
correfponding  ideas  or  notions  are  therefore  proper  and  imme- 
diate fubjedts  of  mathematical  difi  uffion  : But  there  are  many 
words  which  are  expreifive  of  things,  or  at  leaf!  of  notions,  to 
which  this  way  of  confidering  them  will  not  apply.  All  thofe 
affections  or  qualities  of  external  bodies,  by  which  they  are 
conceived  to  ait  on  each  other,  are  of  this  kind:.  Impulsive 
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repulsions  ; in  fhort,  all  that  we  confider  as  the  immediate 
carries  of  natural  phenomena.  Thefe  we  familiarly  meafure, 
and  confider  mathematically. 

What  was  laid  on  this  (ubjedt  in  the  article  Physics  will 
give  us  clear  conceptions  of  this  procefs  of  the  mind.  Thefe 
forces  or  carries  are  not  immediate  objects  of  contemplation, 
and  are  known  only  hy  and  in  the  phenomena  which  we  confi- 
der as  their  eftedts.  The  phenomenon  is  riot  only  the  indica- 
tion of  the  agency  of  any  caufe,  and  the  charadterillic  of  its 
kind,  but  the  meafure  of  its  degree.  The  nccelfiiry  circum- 
ttances in  this  train  of  human  thought  are,  iff,  The  notion  of 
the  force  as  fomething  fufceptible  of  augmentation  and  dimi- 
nution. 2d,  The  notion  of  an  infeparable  connection  of  the 
force  with  the  efiedt  produced,  and  of  every  degree  of  the  one 
with  a correfponding  degiee  of  the  other.  From  thefe  is 
formed  the  notion  that  the  phenomenon  or  effect  is,  the  proper 
meafure  of  the  force  or  caufe.  All  this  is  flridtly  logical. 

But  when  we  are  confidering  thefe  fubjedts  mathematical!’*, 
the  immediate  objedts  of  our  contemplation  are  not  the  forces 
which  we  are  thus  treating.  It  is  not  their  relations  which  we 
perceive,  and  which  we  combine  with  fuch  complication  of  cir- 
cumftances  and  certainty  of  inference  as  are  unknown  in  all 
other  fciences  : by  no  means  ; they  are  the  phenomena  only, 
which  are  lubjedts  of  purely  mathematical  difeuffion.  They 
are  motions  which  involve  only  the  notions  of  fpace  and  time  ; 
and  when  we  have  finifh.d  an  accurate  mathematical  invefli- 
gation,  and  make  our  affirmation  concerning  the  forces,  we  are 
certain  of  its  truth,  becaufe  we  fnppofe  the  forces  to  have  the 
proportions  and  relations,  and  no 'other,  which  we  obfeive  in 
the  phenomena.  Thus,  after  having  demotiffrated,  by  the" 
geometrical  companion  of  the  lit.es  and  angles  and  lurfaccs  of 
an  ellipfe,  that  the  momentary  deHedVnm  of  the  moon  from  the 
tangent  of  her  orbit  is  the  3600th  part  of  the  fimultaneous 
deflection  of  a flone  from  the  tangent  of  its  parabolic  path, 
Newton  affirms,  that  the  force  by  which  a part  cle  of  the  moon 
is  retained  in  her  orbit  is  the  qfiocth  part  of  the  weight  of  a 
particle  of  the  llone;  and  having  further  flhown,  from  laid  and 
obfervation,  that  thefe  momentary  defhdtions  are  ♦inverfely  as' 
the  i'qiiares  of  the  dillances  from  the  centre  of  the  earth,  he 
affirms,  that  all  this  is  produced  by  a force  which  varies  its  in- 
tenfitv  in  this  manner. 

Now  all  this  invefligation  proceeds  on  the  two  fuppofitions 
mentioned  above,  and  the  mealiires  of  the  forces  are  in  fact  the 
inea Cures  of  the  phenomena.  Tne  whole  of  phyfical  autono- 
my, and  indeed  the  whole  of  mechanical  philofophy,  might  be 
taught  and  undcrltood,  without  ever  introducing  the  w ml  force, 
or  the  notion  which  it  is  fuppofed  to  exprefs  ; for  our  mathe- 
matical reafonings  are  really  about  the  phenomena,  which  are 
l’ubjects  purely  mathematical. 

-The  preeifion,  l here  fore,  that  we-prefutrie  to  affirm  to  attend 
thefe  invefiigations,  arifes  entirely  from  the  meafurable  nature 
of  the  quantities  which  art  t he  teal  objedts  of  our  cun- 
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temptation,  and  the  fuitablcnefs  and  propriety  of  the  meafures  fures,  which  are  fo  widely  different,  while  each  is  agreeable  to 


which  we  adopt  in  our  comparisons. 

Since,  then,  the  phenomena  ate  the  immediate  fubjedts  of 
our  difeuffion,  and  the  operating  powers  arc  only  inferences 
from  the  phenomena  confidered  as  eft'edls,  the  quantity 
aferibed  to  them  mud  alfo  be  an  inference  from  the  quantity  of 
the  c-fledl,  or  of  Some  circum (lance  in  the  effedl.  The  mea- 
lute,  therefore,  of  the  caufe,  or  natural  power  or  force,  can- 
not be  one  of  its  own  parts;  for  the  whole  and  the  part  are 
equally  unperccived  by  U3.  Our  meafure,  therefore,  mud  be 
a meafure  of  fome  interefting  part,  or  of  the  only  interfiling 
part  of  the  phenomenon.  It  is  therefore  in  a manner  arbi- 
trary, and  depends  chiefly  on  the  intereft  we  take  in  the  phe- 
nomenon. It  mull,  however,  be  fettled  with  precifion,  fo 
that  all  men  in  uling  it  may  mean  the  fame  thing-  It  mufl 
be  fettled,  therefore,  by  the  description  of  that  part  or  cir- 
cumflance  of  the  phenomenon  which  is  charadteriftic  of  the  na- 
tural power.  This  defeription  is  the  definition  of  the  meafure. 

Thus  Newton  aflumes  as  his  meafure  of  the  centripetal 
force,  the  momentary  deviation  from  uniform  redlilineal  mo- 
tion. Others,  and  fometimes  Newton  himfelf,  affurne  the 
momentary  change  of  velocity,  which  again  is  meafured  by 
twice  this  deviation.  Thefe  meafures,  being  thus  feledted,  are 
always  proper-in  a mathematical  fenfe  ; and  if  ftridtly  adhered 
to,  can  never  lead  us  into  any  paralogifm.  They  may,  how- 
ever, be  phyfically  wrong : there  may  not  be  that  indiffoltible 
connedtion  between  the  phenomenon  ana  the  fuppofed  caufe. 
But  this  is  no  mathematical  error,  nor  doe3  ic  invalidate  any 
of  our  mathematical  inferences:  it  only  makes  them  ufelefs 
for  explaining  the  phenomenon  by  the  principle  which  we 
adopted ; but  it  prepares  a modification,  of  the  phenomenon, 
for  fome  more  fortunate  application  of  phyfical  principles. 

All  that  can  be  defired  in  the  definitions  or  deferiptions  of 
thefe  meafures  is,  that  they  may  not  deviate  from  the  ordi- 
nary ufe  of  the  terms,  becaufe  this  would  always  create  con- 
fufion,  and  occafion  miflakes.  Dr.  Reid  has  given  an  ex- 
ample of  an  impropriety  of  this  kind,  which  has  been  the 
lubjedt  of  much  debate  among  the  writers  on  natural  philo 


a numerous  clafs  of  fadls,  are  not  meafures  of  this  fomething 
inherent  in  the  moving  body  which  we  call  its  force,  but  arc 
the  meafures  of  its  exertions  when  modified  according  to  the 
circumltances  of  the  cafe;  or,  to  fpeak  ftill  more  cautioufly 
and  fecurely,  they  are  the  meafures  of  certain  clalTcs  of  phe- 
nomena confequent  on  the  adlion  of  a moving  body.  It  is  in 
vain,  therefore,  to  attempt  to  fupport  either  of  them  by  a 
demonftration.  The  meafure  itfelf  is  nothing  but  a definition. 
The'  Cartefian  calls  that  a double  force  which  produces  a 
double  velocity  in  the  body  on  which  it  adts.  The  Lubnit- 
zian  calls  that  a quadruple  force  which  makes  a quadruple 
penetration.  The  reafonings  of  both  in  the  demonflration  of 
a propofition  in  dynamics  may  be  the  fame,  as  alfo  the  refult, 
though  exprefied  iri  different  numbers. 

But  the  two  meafures  are  far  from  being  equally  proper: 
for  the  Leibnitzian  meafure  obliges  us  to  do  continual  vio- 
lence to  the  common  ufe  of  words.  When  two  bodies 
moving  in  oppofite  directions  meet,  ftrike  each  other,  and 
flop,  all  men  will  fay  that  their  forces  are  equal,  becaufe 
they  have  the  belt  tefl  of  equality  which  we  can  devife.  Or 
when  two  bodies  in  motion  ftrike  the  parts  of  a machine, 
fucli  as  the  oppofite  arms  of  a lever,  and  are  thus  brought 
completely  to  reft,  we  and  all  men  will  pronounce  their  mutual 
energies  by  the  intervention  of  the  machine  to  be  equal.  Now, 
in  all  thefe  cafes,  it  is  well  known  that  a perfect  equality  is 
found  in  the  produdls  of  the  quantities  of  matter  and  ve- 
locity. Thus  la  ball  of  two  pounds,  moving  with  the  velocity 
of  four  feet  in  a fecond,  will  flop  a ball  of  eight  pounds 
moving  with  the  velocity  of  one  foot  per  fecond.  But  the 
followers  of  Leibnitz  fay,  that  the  force  of  the  firft  ball  is 
four  times  that  of  the  fecond. 

All  parties  are  agreed  in  calling  gravity  an  uniform  or  inva- 
riable accelerating  force;  and  the  definition  which  they  give 
of  fuch  a force  is,  that  it  always  produces  the  fame  accelera- 
tion, that  is,  equal  accelerations  in  equal  times,  and  there- 
fore produces  augmentations  of  velocity  proportionable  to  the 
times  in  which  they  are  produced.  The  only  effedl  aferibed 


fophy.  We  mean  the  meafure  of  the  force  inherent  in  a body  to  this  force,  and  eonfequently  the  only  thing  which  indicates. 


in  motion.  Dtfcartes,  and  all  the  writers  of  his  time,  affumed 
the  velocity  produced  in  a body  as  the  meafure  of  the  force 
which  produces  it ; and  obferving  that  a body,  in  confequence 
of  its  being  in  motion,  produces  changes  in  the  ftate  or  mo- 
tion of  other  bodies,  and  that  thefe  changes  are  in  the  pro- 
portion of  the  velocity  of  the  changing  body,  they  afl'erted 
that  there  is  in  a moving  body  a vis  insita,,  an  inherent 
force,  and  that  this  is  proportional  to  its  velocity;  faying 
that  its  force  is  twice  or  thrice  as  great,  when  it  moves  twice 
or  thrice  as  fall  at  one  time  as  at  another.  But  Leibnitz  ob- 
ferved,  that  a body  which  moves  twice  as  fall,  rifes  four  times 
as  high,  againft  the  uniform  adlion  of  gravity  ; that  it  pene- 
trates four  times  as  deep  into  a piece  of  uniform  clay  ; that  it 
bends  four  times  as  many  fprings,  or  a fpring  four  times  as 
ftrong  to  the  fame  degree  ; and  produces  a great  many  effedts 
which  are  four  times  greater  than  thofe  produced  by  a body 
which  has  half  the  initial  velocity.  Jf  the  velocity  be  triple, 
quadruple,  & c.  the  cffidls  are  nine  times,  1 6 times,  &c.  greater  ; 
and,  in  fhovt . are  proportional,  not  to  the  velocity,  but  to 
its  fquart.  This  obfervation  had  been  made  before  by  Dr. 
Hooke,  who  has  enumerated  a prodigious  variety  of  important 
cafes  in  which  this  proportion  of  efiedl  is  obferved.  Leibnitz, 
therefore,  affirmed  that  the  force  inherent  in  a moving  body 
is  proportional  to  the  fquare  of  the  velocity. 

It  is  evident  that  a body,  moving  with  the  fame  velocity, 
has  the  fame  inherent  force,  whether  this  be  employed  to  move 
another  body,  to  bend  fprings,  to  rife  in  oppofition  to  gravity, 
sir  to  penetrate  a mafs  of  foft  matter.  Therefore  thefe  mca- 


charadlerifes,  and  meafures  it,  is  the  augmentation  of  velocity.. 
What  is  this  velocity,  confidered  not  merely  as  a mathematical 
ter  m,  but  as  a phenomenon,  as  an  event,  a production  by  the 
operation  of  a natural  caufe  ? It  cannot  be  conceived  anv  other 
way  than  as  a determination  to  move  on  for  ever  at  a certain  rate, 
if  nothing  fliall  change  it.  We  cannot  conceive  this  very  clearly. 
We  feel  ourfelves  forced  to  animate,  as  it  were,  the  body,  and 
give  it  not  only  a will  and  intention  to  move  in  this  manner, 
but  a real  exertion  of  fome  faculty  in  confequence  of  this 
determination  of  mind.  We  are  confctous  of  fuch  a train 
of  operations  in  ourfelves ; and  the  tall  ftep  of  this  train  is 
the  exertion  or  energy  of  fome  natural  faculty,  which  we,  in 
the  ittmoft  propriety  of  language,  call  force.  By  fuch  ana- 
logical conception  we  fuppofe  a fomething,  an  energy  in- 
herent in  the  moving  body  ; and  its  only  office  is  the  produc- 
tion and  continuation  of  this  motion,  as  in  our  own  cafe. 
Scientific  curiofity  was  among  our  latell  wants,  and  language 
was  formed  long  before  its  appearance : as  we  formed  analo- 
gical conceptions,  wc  contented  ourfelves  with  the  words  al- 
ready familiar  to  us,  and  to  this  fomething  we  gave  the  natno 
Force,  which  exprefied  that  energy  in  ourfelves  which  bears 
fome  refemblance  (in  office  at  leaf!)  to  the  determination  of 
a body  to  move  on  at  a certain  rate.  This  fort  of  allegory 
pervades  the  whole  of  our  conceptions  of  natural  operations, 
and  we  can  hardly  think  or  fpeak  of  any  operation  without  a 
language,  which  fuppofes  the  animation  of  matter..  And,  in 
the  prefetit  cafe,  there  are  fo  mtiny  points  of  refemblance  be- 
tween' the  eft'edls  of  our  exertions  and  the  operations  of  na» 
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tore,  that  the  language  is  mod  expreffive,  and  lias  the  ftrongeft 
apparance  of  propriety.  By  exerting  our  force,  we  not 
only  move  and  keep  in  motion,  but  we  move  other  bodies. 
Juft  fo  a ball  not  only  moves,  but  puts  other  bodies  in  motion, 
or  penetrates  them,  & c — Tin’s  is  the  origin  of  that  concep- 
ti  m which  fo  forcibly  obtrudes  itfelf  into  our  thoughts,  that 
there  is  inherent  in  a moving  body  a force  by  which  it  produces 
changes  in  other  bodies.  No  fuch  thing  appears  in  the  fame 
bo.ly  if  it  be  not  in  metidn.  We  therefore  conclude,  that  it 
is  the  production  of  the  moving  force,  whatever  that  has  been. 
If  fo,  it  nnift  be  conceived  as  proportional  to  its  producing 
caufe.  Now  this  force,  thus  produced  or  exerted  in  the 
moving  body,  is  only  another  way  of  conceiving  that  deter- 
mination which  we  call  velocity,  when  it  is  conceived  as  a natu- 
ral event.  We  can  form  no  other  notion  of  it.  Thews  infta , 
the  determination  to  move  at  a certain  rate,  and  the  velocity, 
are  one  and  the  fame  thing,  confidered  in  different  rela- 
tions. 

Therefore  the  vis  infita  corpori  moventi,  the  determination 
to  move  at  a certain  rate,  and  the  velocity,  fhould  have  one  and 
the  fame  meafure,  or  any  one  of  them  may  be  taken  for  the 
xneafure  of  the  other.  The  velocity  being  an  objeft  of  percep- 
tion, is  therefore  a proper  meafure  of  the  inherent  force;  and 
the  propriety  is  more  evident  by  the  perfeft  agreement  of  this 
ufe  of  the  words  with  common  language.  For  vve  conceive 
and  exprefs  the  aftion  of  gravity  as  uniform,  wheh  we  think 
and  fay  that  its  effects  are  proportional  to  the  tltnts  of  its 
aftion.  Now  all  agree,  that  the  velocity'  produced  by  gravity 
is  proportional  to  the  time  of  its  aftion.  And  thus  the  mea- 
fure of  force,  in  reference  to  its  producing  caufe,  perfeftly 
agrees  with  its  meafure,  independent  of  this  confideration. 

But  this  agreement  is  totally  loft:  in  the  Leibmtzian  doc- 
trine ; for  the  body  which  has  fallen  four  times  as-  far,  and  has 
fuftained  the  aftion  of  gravity  twice  as  long,  is  faid  to  have 
four  times  the  force. 

The  quaintnefs  and  continual  paradox  of  expreffiort  which 
this  meafure  of  inherent  force  leads  us  into,  would  have 
quickly  exploded  it,  had  it  not  been  that  its  chief  abettors 
were  leagued  in  a keen  and  acrimonious  warfare  with  the 
Britifb  mathematicians  who  fupported  the  claim  of  Sir  Ifaac 
Newton  to  the  invention  of  fluxions.  They  rejoiced  to  find  in 
the  elegant  writings  of  Hnyghens  a phyfical  principle  of  great 
extent,  fuch  as  this  is,  which  could  be  fet  in  companion  with 
fome  of  the  wonderful  difeoveries  in  Newton’s  Principfa.  The 
faft,  that  in  the  mutual  aftions  of  bodies  on  each  otljer,  the 
produft*  of  the  mafies  and  the  fquates  of  the  velocities  remain 
always  the  fame  (which  they  call  the  conjervtttio  v'&ium  Vi- 
varum),  i3  of  almoft  universal  extent ; and  the  knowledge  of 
it  enabled  them  to  give  ready  and  elegant  folutions  of  the 
rrfoft  abftrttfe  and  intricate  problem,  by  which  they  acquired  a 
great  and  deferred  celebrity.  Dr.  Robert  Hooke,  wliofe  ob- 
fervation  hardly  any  thing  efcaped,  was  the  firft  (long  before 
Huyghens)  who  remarked  that  in  all  the  cafes  of  the  gra- 
dual produftion  and  extinftion  of  motion,  the  feflfible  phe- 
nomenon is  proportional  to  the  fqttare  of  the  produced  Or  c’x- 
tinguifhed  velocity. 

John  Bernoulli  brought  all  t’nefefafts  together  and  fyftcma- 
tfzed  them  according  to  the  principle  advanced  by  Huyghens 
in  his  treatife  on  the  centre  of  ofcillation.  lie  and  Daniel 
Bernoulli  gave  moll  beautiful  fpecimens  of  the  prodigious 
ufe  of  this  principle  for  the  fqlulion  of  difficult  phyfical  pro- 
blems in  their  difltrtations  on  the  motion  and  imptilfe  of  fluids, 
and  on  the  communication  of  motion.  It  was  however  very 
early  ohjefted  to  them  (Wc  think  by  Marquis  Poleni),  that 
in  the  collifion  of  bodies  perfectly  hard  there  was  ho  fuch 
tOttfcrvatio  VtriUrii  rivarum  ; and  that,  in  this  cafe,  the  forces 
mull  be  acknowledged  to  be  proportional  to  the  velocities.  The 


objeftions  were  unanTwerable. — 'But  John  Bernoulli  evaded 
their  force,  by  affirming  that  there  were  and  could  be  no  bo- 
dies perfeftly  hard.  This  was  the  origin  of  another  cele- 
brated doftrine,  on  which  Leibnitz  greatly  plumed  himfelf, 
the  Law  of  Continuity,  viz.  that  nothing  is  obferved  to 
change  abruptly,  or  per  fallum.  But  no  one  will  pretend  to 
fay  that  a perfeftly  hard  body  is  an  inconceivable  thing;  011 
the  contrary,  all  will  allow  that  foftnefs  and  compreffibility 
are  adjunft  ideas,  and  riot  in  the  lead  neceffary  to  th  * concep- 
tion of  a particle  of  matter,  nay  totally  incompatible  with, 
our  notion  of  an  ultimate  atom. 

Sir  Ifaac  Newton  never  could  be  provoked  to  engage  in  this 
difpute:  He  always  confidered  it  as  a wilful  abufe  of  words, 

and  unworthy  of  his  attention.  He  guarded  againft  all  poffi- 
bility  of  cavil,  by  giving  the  moll  precife  and  perfpicuous  de- 
finitions of  thofe  meafures  of  forces,  and  all  other  quantities 
which  he  had  occafion  to  confider,  and  by  carefully  adhering 
to  them.  And  in  one  propofition  of  about  23  lines,  viz. 
the  39th  of  the  ift  book  of  the  Principia,  he  explained 
every  phenomenon  adduced  in  fupport  of  the  Leibnitzian 
doftrine,  ffiowing  them  to  be  immediate  confequences  of  the 
aftion  of  a force  meafured  by  the  velocity  which  it  produces 
or  extinguifhes.  There  it  appears  that  the  heights  to  which 
bodies  will  rife  in  oppofition  to  the  uniform  aftion  of  gravity 
are  as  the  fquares  of  the  initial  velocities  : So  are  the  depths 
to  which  they  will  penetrate  uniformly  refilling  matter:  So  is 
the  number  of  equal  fprings  which  they  will  bend  to  the  fame 
degree,  Sic.  See.  kc.  We  have  had  frequent  occafion  to  menw 
tion  this  propofition  as  the  moll  extenfively  ufeful  of  all  New- 
ton’s difeoveries.  It  is  this  which  gives  the  immediate  application 
of  mechanical  principles  to  the  explanation  of  natural  pheno- 
mena. It  is  inceflantly  employed  in  every  problem  by  the  very 
perfons  who  hold  by  the  other  meafures  of  forces,  although 

Inch  conduft  is  virtually  giving  up  that  meafure.  They  all 

• • 

adopt,  in  every  inveltigation,  the  two  theorems  ft  — v,  and 

• • 

f s ~ v v ; both  of  which  fuppofe  an  accelerating  force  f 
proportional  to  the  velocity  v which  it  produces  by  its  uniform 

1 . 

aftion  during  the  time  t,  and  the  theorem  J f s = v1  is 

the  39  ch  1.  Princip.  and  is  the  confervatio  virium  viva  rum. 

This  famous  difpute  (the  only  one  in  the  circle  of  mathe- 
matical fcience)  has  led  us  fomewhat  afide.  But  we  have 
little  more  to  remark  "with  refpeft  to  meafurable  quantity. 
We  canhot  fay  what  varieties  of  quantity  are  fufceptible  of 
ftrift  meafure,  or  that  it  is  impoffible  to  give  accurate  mea- 
fures of  every  thing  fufceptible  of  augmentation  and  diminu- 
tion. We  affirm,  however,  with  confidence,  that  pain,  plea- 
fure,  joy,  &c.  are  not  made  up  of  their  own  parts,  which 
can  be  contemplated  feparately  ; but  they  may  chance  to  be 
aflbeiated  by  nature  with  fomething  that  is  meafurable;  and 
we  may  one  day  be  able  to  affign  their  degrees  with  as  much 
precifion  as  we  now  afeertain  the  degrees  of  warmth  by  the 
expanfion  of  the  fluid  in  the  thermometer.  There  is  one 
fenfe  in  which  they  may  all  be  meafured,  viz.  numerically,  as 
Newton  meafures  denlity,  vis  matrix,  See.  We  can  conceive 
the  pain  of  each  of  a dozen  men  to  be  the  fame.  Then  it 
is  evident  that  the  pain  of  eight  of  thefe  men  is  to  that  of 
the  remaining  four  as  two  to  one  : but  from  fuch  rrtenfuration 
we  do  not  forefee  any  benefit  likely  to  arife. 

Quantity,  in  grammar,  an  affeftion  of  a fyllable,  whereby 
its  mealure,  or  the  time  wherein  it  is  pronounced,  is  a fc ob- 
tained ; or  that  which  determines  the  fyllable  to  be  long  or 
ffiort.  Quantity  is  alfo  the  objeft  of  proiody,  and  ditlin- 
gui flics  verie  from  profe  ; and  the  economy  and  arrangement 
of  quantities,  that  is,  the  diftributiun  of  long  and  (hurt  fyl- 
lables,  make’s  what  vve  call  the  number.  See  Poetry.  The 
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quantities  ‘arc  uftfjl  to  be  .d)<Uagulf}iO(2,  among  grammarians, 
by  the  characters  w)  fiiort,  a . p^r  ; and  — , kj/ig,  as  rd*.  t here 
is  alio  a common,  variable,  or,  dubious  quai)] by  ; that  is, 
fy'lables  that  are  one  time  taken  for  (licit  ones,  and  at  an- 
other time  for  long  ones ; as  the  tirll  fvjlabie  in  Alias,  pat  res, 

• &c.  ■ ' 

QU  \RANTINK,  is  a tiial  which  Harps  mud  undergo 
when  fufpeCted  ot  a pefi.ileyfial  infection.  I,t  may  be  ordered 
by  the  king,  wth  advice  of  the  .privy  :cqunei:,  at  fuch  times, 
and  under  (uch  rcgtil  lions,  -as,; he  judges,  pauper.  . Ships  or- 
dered on  quarantine  mull  iepair  to,  the  place  appointed,  and 
mud  continue  there  during  the  time  ptvieribed)  generally  iix 
weeks);  and  mud  have  no  iutercqurle  .yvith  tire  Chore,  except 
for  nectfiary  provilions,  which  are  conveyed  with  every  pof- 
Jibie  precaution.  When  the  time  i6  expired,  and  the  goods 
opened  and  expofed  to  the  air  as  directed , if  there  be  no  ap- 
pearance of  infection  they  are  admitted  to  port.  Slops  in- 
fected with  the  pcftilcnce  mult  proceed  to  St,  Helen’s  Pool  in 
the  Seiilv  {(lands,  and  give  notice  of  their  fituatjon  to  the 
cudotr.houfe  officers,  and  wait  till  the  king’s  pleafure  be 
known.  Per fons  giving  falfc  information  to  avpid  performing 
quarantine,  or  refufing  to  go  to  the  place  appointed,  or  ef- 
cap/tig,  alfo  officers  appointed  to  fiep  quarantine  performed* , 
deferting  their  office,  neglecting- {their  duty,  or  giving  a falfe 
certificate,  fuffer  deajth  , as  f4°R!?rJ  Goods  , front  , Turlqey,  or, 
the  Levant,  may  not  be  landed  .^yitEjCUA  lipenfe  frpm, ,.thp  ■ 
king,  or  certificate  that  they... jyaye  . .jayjyi  landed  .and, , aired  at. 
feme  foreign  port..  Sce  pL^cup.  ,,  ; , 

QUA  RLES  (Francis),  Gp.  Ojf  James  Quarjes,  clerk  to 
the  board  of  green  cloth  and  purveyor  .to.  - queen  Elizabeth, 
was  born  in  1592,  He  was  eduqated  at  Cambridge;  be- 
came a member  of  Lincoln’s  inn  ; and  was  for  fome  time 
cup-bearer  to  the  Queen  of  Bohemia,  and  chronologer  to  . 
the  city  of  London.  It  was  probably  on  the  rqin  ,o.f  her 
affairs  that  he  went  to  Ireland  as  ftcretary  to  archbilhop 
LTlher  ; but  the  troubles  in  that  kingdom  forcirrg-birn  to-re- 
turn,  and  not  finding  affairs  more  at  peace  in  England,  fome 
difquiets  he  met  with  were  thought  to  have  battened  his  death, 
which  happened  in  1644.  His  works  both  in  profc  and  verfe 
are  numerous,  and  were  formerly  in  great  efieem,  .particularly 
his  Divine  Emblems  : but  the  obfok  e qnaintnefs;of  liL  (lyle  ■ 
has  cauftd  iliem  to  fall  into  ncgkcl,  excepting  among  parti- 
cular dalles  of  readers.  “ The  memory  of  Quarles,”  fays  a 
late  author,  “ has  been  branded  with  more  than  coijrmqn  abufe, 
and  he  feems  to  have  been  cenfured  merely  from  the  want  of 
being  read.  If  his  poetry  failed  to  gain  him  friends  and 
readers,  his  piety  fiiould  at  leak  have  fecured  him  peace  and 
good-will.  He  too  often,  no  doubt,  miltook  the  enthufiafm 
of  devotion  for  the  ii.fpiration  of  fancy;  to  mix  the  waters  of 
Jordan  and  Helicon  in  the  fame  cup,  was  referved  for  the  hand 
of  Milton;  and  for  him,  and  him  only,  to  find  the  bays  of 
Mount  Olivet  equally  verdant  with  tliofe  of  Pa rn a fius.  Yer, 
as  the  effufions  of  a real  poetical  mind,  however  thwarted  by 
11  n toward nefs  of  fubjeft,  will  be  feldom  rendered  totally 
abortive,  we  find  in  Quarles  original  imagery,  llriking  fenti- 
ment,  fertility  of  expreffion,  and  happy  combinations  ; to- 
gether with  a coinprcfiion  of  ftyle  that  merits  the  obfervatiop 
of  the  writers  of  verfe.  Grofs  deficiencies  of  judgment,  and 
tljc  infelicity  of  his  fubjedls,  concurred  in  ruining  him.  Per- 
haps no  circumftance  whatever  can  give  a more  complete  idea 
of  Quarles’s  degradation  than  a late  edition  of  his  Emblems  ; 
the  following  pafiage  i3  extracted  from  the  preface ; 1 Mr. 
F-rancisJ^uarlts,  the  author  of  the  Emblems  that  go  under 
Iris  name,  was  a man  of  the  rnoft  exemplary  piety,  and  had  a 
deep  infight  into  the  my  fit  ties  of  our  holy  religion.  But,  for 
all  that,  the  book  itfelf  is  written  in  (o  old  a language,  that 
many  parts  of  it  are  Icarcc  intelligible  in  the  prefent  age; 
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many  of  his  phrafes  me  fo  aflb.fied,  that  no  perfon,  who  has 
any  talle  for  reading,  can  perufe  them  with  the  kail  degree 
of  pleafure;  many  of  his  expreffions  are  harfh,  aid  iome- 
times  whole  lines  are  included  in  a parent  hefis,  by  which  the 
mind  of  the  reader  is  diverted  troru  the  principal  object.  His 
Latin  mottos  under  each  cut  can  be  of  no  lervice  to  an  ordi- 
nary  reader,  becaufe  he  cannot  underhand  them.  In  order, 
therefore,  to  accommodate  the  public  with  an  edition  of 
Quarles’s  Emblems  properly  modernifed,  this  work  was  u 11-* 
dertaken.’  Such  an  .exhibition  of  Quarles  is  chaining  Co. 
Iambus  to  an  oar,  or  m king  John  Duke  of  Marlborough  a 
train-band  corporal.”  He  alley. 

QUARRIES,  a name  commonly  given  to  a moil  extra- 
ordinary cavern  under  the  city  of  Paris,  the  cklLuce  of 
which  is  known  to  few  even  of  the  inhabitants,  r.nd  man  / of 
thole  who  have  heard  of  it  confider  the  whole  as  an  idle  ftory. 
Mr.  White,  however,  who  vifited  it  in  1784,  puts  tile  matter 
beyond  a doubt;  having,  with  many  others,  obtained  leave 
(which  was  very  cautioufly  granted)  to  infpedl  it.  The  ac- 
count he  gives  of  it  may  be  feen  in  the  fecund  volume  of  the 
Manchester  TranfaCliohs. 

Of  its  origin  Mr.  White  could  not  learn  any  thing  fat;  - 
factory  ; the  only  account  publifhcd  is  the  following,  contained  . 
in  the  Tableau  cle  Pans,  mmdle  edition,  tome  premier,  cha- 
p'll re  yi'dc>  page  12  me. 

“ i; or.  the  firlt  building  of  Paris  it  was  neccfiary  to  get  the 
(lonejn  thp  environs;  and  the  confumption  of  it  was  very 
confiderable.  As  Paris  was  enlarged,  the  fuburhs  were  infen-, 
fibly  built  on  the  ancient  quarries,  fo  that  all  you  fee  without 
is  c (Ter. ti ally  wanting  in  the  earth  for  the  foundation  of  the 
city;  hence  proceed  the  frightful  cavities  which  are  at  this 
time  found  under  the  houfes  in  feveral  quarters.  They  (land 
upon  abyfics.  It  would  not  require  a very  violent  fliock  to 
throw  back  the  (tones  to  the  place  from  whence  they  have 
been  raifed  with  fo  much  difficulty.  Eight  men  being  fwal- 
lowedpip  in  a gulph  1 50  feet  deep,  and  fome  other  lefs  known 
accidents,  excited  at  length  the  vigilance  of  the  police  and 
the  government,  and,  in  fadl,  the  buildings  of  feveral  quar- 
ters ha  ye  been  privately  propped  up  ; and  by  this  means  a iup- 
port  given  to  thefe  oh  (cure  fubterraneous  places  which  they 
before  wanted.  r I 

“ All  the  fuburbs  of  St.  James’s,  Harp-fircet,  and  even 
the  ftreet  of  Tournon,  (land  upon,  the  ancient  quarries';  and 
pillars  have  been  er.ciled  to  fupport  the  weight  of  the  houfes. 
What  a fubjedl  for  rtfieiflions,  in  confidering  this  great  city 
formed  and  fupported  by  means  abfolutely  contrary  ! Thele 
towers,  thefe  fteeples,  the  arched  roofs  of  thefe  temples,  are 
fo  many  figns  to  tell  the  eye  that  what  we  now  fee  in  the  air 
is  yyanting  under  our-  feet.’’ 

QJJARRY,  a place  underground,  out  of  which  are  get 
marble,  fneftone,  (late,  litntlbpnc,  or  other  matters  proper 
for  building.  See  S r kata.  Some  limeftone  quarries  in  lrife 
arc  highly  worthy  t lie  attention  of  the  curious,  on  account 
of  an  amazing  mixture  of  marine  bodies  found  in  them.  One 
of  this  kind  was  opened  about  the  year  1759,  at  a farm  called 
EnJcrteel,  in  the  neighboui hood  of  Iviikaldy,  belonging  to 
General  St-.  Clair. 

The  (lakes  of  the  (lone,  which  are  of  unequal  thick  nefs, 
moll  of  them  from  eight  to  ten  inches,  lie  fiorizontal  y, 
dipping  towards  the  lea.  Each  of  thefe  flakes,  when 
broktn,  prefents  to  our  view  an  amazing  colleflion  of  petri- 
fied lea  bodies,  as  the  bones  of  fillies,  (lalks  of  fea-wetd,  vafi 
quantities  of  fin.  11s,  fuch  as  arc  commonly  found  on  tliofe 
coalts,  befides  feveral  others  of  very  uncommon  figures.  I11 
fome  places  the  (hells  are  fo  numerous,  that  little  elk  is  to  be 
feen  but  prodigious  cinders  or  concretions  of  them.  In  the 
uppermoll  llratum  the  (hells  are  fo  entire,  that  the  outer  ci  u ft 
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Or  plate  may  be  fcraped  off  with  the  finger  ; and  the  ftalks  of 
the  fea-weed  have  a darkifti  colour,  not  that  gloffy  whitenefs 
which  they  have  in  the  heart  of  the  quarry.  The  fmalleft 
rays  or  veins  of  the  fhells  are  deeply  indented  on  the  (tone, 
like  the  impreffion  of  a feal  upon  wax.  In  fliort,  no  fpot  at 
the  bottom  of  the  ocean  could  exhibit  a greater  quantity  of 
fea-bodies  than  are  to  be  found  in  this  folid  rock ; for  we 
have  the  {keletons  of  feveral  fifhes,  the  antenna  or  feelers  of 
lobfters,  the  roots  and  llalks  of  fea-weeds,  with  the  very  cap- 
fula which  contain  the  feed.  The  place  where  all  thefe  cu- 
riofities  are  found  is  on  an  eminence  about  an  Englifh  mile 
from  the  fea  ; and  as  the  ground  is  pretty  fteep  the  whole 
way,  it  may  be  200  feet  higher  at  lead. 

There  are  two  or  three  things  to  be  remarked  here.  r. 
That  among  all  the  bodies  we  have  mentioned,  there  are  none 
but  what  are  fpecifically  heavier  than  water.  This  holds  fo 
conftantly  true,  that  the  fea-weed,  which  floats  in  water  when 
the  plant  is  entire,  has  been  (tripped  of  the  broad  leaves, 
which  make  it  buoyant,  before  it  has  been  lodged  here.  2. 
The  (hells  have  been  all  empty ; for  the  double  ones,  as  thofe 
of  the  flat  kind,  are  always  found  Angle,  or  with  one  fide  only. 
3.  The  rock  feems  to  have  been  gradually  deferted  by  the 
i'ea,  and  for  a long  time  walked  with  the  tides:  for  the  up- 
per furface  is  all  eaten,  and  hollowed  in  many  places  like  a 
honey-comb,  juft  as  we  obferve  in  flat  rocks  expofed  every 
tide  to  the  accefs  and  recefs  of  the  waters.  See  the  article 
Sea. 

Quarry,  or  Quarrel,  among  glaziers,  a pane  of  glafs  cut 
in  a diamond  form.  Quarries  are  of  two  kinds,  fquare  and 
long  5 each  of  which  are  of  different  fizes,  exprefled  by  the 
number  of  the  pieces  that  make  a foot  of  glafs,  viz.  eighths, 
tenths,  eighteenths,  and  twentieths  : but  all  the  fizes  are  cut 
to  the  fame  angles,  the  acute  angle  in  the  fquare  quarrels 
being  770  19',  and  67 0 21'  in  the  long  ones. 

Quarry,  among  hunters,  is  fometimes  ufed  for  a part  of 
the  entrails  of  the  beaft  taken,  given  by  way  of  reward  to  the 
hounds. 

Quarry,  in  falconry,  is  the  game  which  the  hawk  is  in 
purfuit  of,  or  has  killed. 

QUARTAN,  a meafure  containing  the  fourth  part  of 
fome  other  meafure. 

Quartan,  a fpecies  of  intermitting  fever.  See  Medicine. 

QUART ATION,  is  an  operation  by  which  the  quantity 
of  one  thing  is  made  equal  to  a fourth  part  of  the  quantity  of 
another  thing.  Thus,  when  gold  allayed  with  filver  is  to  be 
parted,  we  are  obliged  to  facilitate  the  adlion  of  the  aqua- 
fortis, by  reducing  the  quantity  of  the  former  of  thefe  metals 
to  one  fourth  part  of  the  whole  mafs : which  is  done  by  fuf- 
ficientlv  increafing  the  quantity  of  the  filver,  if  it  be  necef- 
fary.  This  operation  is  called  quart ation,  and  is  preparatory 
to  the  parting ; and  even  many  authors  extend  this  name  to 
the  operation  of  parting.  See  the  article  Parting. 

QUARTER,  the  fourth  part  of  any  thing,  the  fra&ional 
cxprdlion  for  which  is 

Quarter,  in  weights,  is  generally  ufed  for  the  fourth  part 
of  a hundred  weight  avoirdupois,  or  28  lb.  Ufed  as  the 
name  of  a dry  meafure,  quarter  is  the  fourth  part  of  a ton  in 
weight,  or  eight  bufhels. 

Quarter,  a term  in  the  manege.  To  work  from  quarter 
to  quarter,  is  to  ride  a horfe  three  times  in  upon  the  firft  of 
the  four  lines  of  a fquare;  then  changing  your  hand,  to  ride 
him  three  times  upon  the  fecond  : and  fo  to  the  third  and 
fourth;  always  changing  hands,  and  obferving  the  fame  order. 

Quarters,  with  refpedt  to  the  parts  of  a horfe,  is  ufed 
in  various  fenfes  : thus,  the  (boulders  and  fore-legs  are  called 
the  fore  quarters , and  the  hips  and  hinder-legs  the  hind- quarters. 
The  quarters  of  a horfe’s  foot  arc  the  fides  of  the  coffin,  com- 
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prehending  between  the  toe  and  the  heel : the  inner  quarters 
are  thofe  oppofite  to  one  another,  facing  from  one  foot  to 
the  other;  and  thefe  are  always  weaker  than  the  oulfule  quar- 
ters, which  lie  on  the  external  Tides  of  the  coffin.  Fafp 
quarters,  are  a cleft  in  the  horn  of  a horfe’s  hoof,  extending 
from  the  coronet  to  the  fhoe.  A horfe  is  faid  to  be  quarler- 
cajl,  when  for  any  diforder  in  the  coffin  we  are  obliged  to  cut 
one  of  the  quarters  of  the  hoof. 

Quarter,  in  aftronomy,  the  fourth  part  of  the  moon’s 
period:  thus,  from  the  new  moon  to  the  quadrature  is  the 
firft  quarter ; from  this  to  full  moon,  the  fecond  quarter, 
See. 

Quarter,  in  heraldry,  is  applied  to  the  parts  or  members 
of  the  firft  divifion  of  a coat  that  is  quartered,  or  divided  into 
four  quarters. 

Frane-Qu a R T e r , in  heraldry,  is  a quarter  Angle  or  alone  ; 
which  is  to  poffefs  one  fourth  part  of  tire  field.  It  makes  one 
of  the  honourable  ordinaries  of  a coat. 

Quarter  of  a Ship,  that  part-of  a (hip’s  fide  which  lies  to- 
wards the  ftern;  or  which  is  comprehended  between  the  aft- 
moft  end  of  the  main  chains  and  the  fides  of  the  ftern,  where 
it  is  terminated  by  the  quarter-pieces.  Although  the  lines  by 
which  the  quarter  and  bow  of  a (hip,  with  refpetl  to  her 
length,  are  divided,  are  only  imaginary,  yet  experience  appears 
to  have  alcertained  their  limits  : fo  that,  if  we  were  to  divide 
the  drip’s  fides  into  five  equal  portions,  the  names  of  each 
fpace  would  be  readily  enough  exprefled.  Thus,  the  firft, 
from  the  ftern,  would  be  the  quarter ; the  fecond,  abaft 
the  midfhips;  the  third,  the  midftrips;  the  fourth,  before 
midftrips;  and  the  fifth,  the  bow.  \Vhether  thefe  divifidns, 
which  in  reality  are  fomewhat  arbitrary,  are  altogether  im- 
proper, may  be  readily  difeovered  by  referring  to  the  mutual 
fituation  or  approach  of  two  adjacent  veffels.  The  enemy 
boarded  us  on  the  larboard  fide  ! Whereabouts  ? Abaft  the 
midfliips,  before  the  midftiips,  &c. 

Plate  38.  fig.  1.  reprefents  a geometrical  elevation  of  a 
quarter  of  a 74  gun  (hip.  A the  keel,  with  a the  falfe  keel 
beneath  it.  B the  ftern-poft.  DD  the  quarter-gallery,  with 
its  balluftrades  and  windows.  EE  the  quarter-pieces,  which 
limit  and  form  the  outlines  of  the  ftern.  F the  taffarel,  or 
upper  pieces  of  the  ftern.  FG  the  profile  of  the  ftern,  with  its 
galleries.  H the  gun-ports  of  the  lower-deck;  h the  gun-ports 
of  the  upper  and  quarter-deck.  I the  after-part  of  the  mizen- 
channel.  K the  wing-tranfom.  KG  the  lower  counter.  LB  the 
ftation  of  the  deck-tranfom.  LQthe  after-part  of  the  main- 
wale.  DR  the  after-part  of  the  aiannel-wale,  parallel  to  the 
main-wale.  SU  the  (heer-rail,  parallel  to  both  wales.  Tf 
the  rudder.  A / F the  rake  of  the  ftern.  P //  the  drift-rails. 
TU  the  after-part  of  the  load  water -line  \ hkl  the  curve  of 
the  feveral  decks  correfponding  to  thofe  reprefented  in  the 
head.  See  the  article  Head. 

As  the  marks,  by  which  veflels  of  different  conftrudlioas 
are  diftinguifhed  from  each  other,  are  generally  more  confpi- 
cuous  on  the  ftern  or  quarter  than  any  other  part,  we  have  re- 
prefented fome  of  the  quarters,  which  afliime  the  mod  dif- 
ferent (liapes,  and  form  the  greateft  contrail  with  each  other. 
Fig.  2.  (hows  the  ftern  and  quarter  of  a Dutch  flight.  Fig.  3. 
the  ftern  and  quarter  of  a cat.  Fig.  4.  is  the  ftern  and  quarter 
of  a common  galley.  Fig.  5.  exhibits  the  quarter  of  a firft- 
rate  galley,  otherwife  called  a galleajfc.  Fig.  6.  the  quarter 
of  a Dutch  dogger,  or  galliot.  Fig.  7.  reprefents  the  ftem 
and  quarter  of  a (loop  of  war. 

The  quarters  of  all  other  (hips  have  a near  affinity  to  thofe 
above  exhibited.  Thus,  all  drips  of  the  line,  and  EaftTndia- 
mcn,  are  formed  with  a quarter  little  differing  from  the  prin- 
cipal figure  in  this  plate.  Xebecs  have  quarters  nearly  re- 
fcinbling  thofe  of  galleaffes,  only  fomewhat  higher.  Hagboat* 


Q.U  A [ 6)0  ] Q^U  A 


and  pinks  approach  the  figure  of  cats,  the  former  being  a 
little  broader  in  the  ftern,  and  the  latter  a little  narrower  ; 
and  the  Herns  and  quarters  of  cats  fcem  to  be  derived  from 
thofe  of  fly  boats.  The  Herns  of  Dutch  doggers  and  galliots 
are  indeed  Angular,  and  like  thofe  of  no  other  modern  vcfTel  : 
they  have  neverthelefs  a great  refemblance  to  the  (hips  of  the 
ancient  Grecians,  as  reprefented  in  medals  and  other  monu- 
ments of  antiquity. 

On  the  Quarter,  may  be  defined  an  arch  of  the  horizon, 
contained, between  the  line  prolonged  from  the  fhip’s  Hern  and 
any  dillarit  objetff,  as  land,  (hip?,  &c.  Thus,  if  the  fhip’s 
keti  lies  on  an  eaH  and  weft  line,  the  Hern  being  weft  ward, 
any  diftant.  object  perceived  on  the  north-weft  or  fouth-well 
is  fa  id  to  be  on  the  larboard  or  (larboard  quarter. 

Quarter-5;//,  a roll,  or  lift,  containing  the  different  ftations, 
to  which  all  the  officers  and  crew  of  the  fh ip  are  quartered  in 
the  time  of  battle,  and  the  names  of  all  the  perfons  appointed 
to  thofe Rations.  See  Qu  deters. 

Quarter -Hfdjler,  is  an  officer,  generally  a lieutenant,  whofe 
principal ‘bui'irisls  is  to  look  after  the  quarters  of  the  foldiers, 
their  clothing',  biread,  ammunition,  firing,  &c.  Every  regi- 
ment of  foot  and  artillery  has  a quarter-mafter,  and  every 
troop  of  horfe  one,  who  are  only  warrant-officers,  except  in 
the  Blues.1;  ;'  - ; ;??  , 

(Ya ARf  is  a cohliderable  officer  in  the 

army  ; and  fhdukf'be.a  man  of  great  judgment  and  experience, 
and  weli-fkil^d . in  geography.  His  duty  is  to  mark  the 
marches j hrfd^ehb^mpments  of  an  army : he  fliould  know  the 
coiin:vy,'perfeti!y'  we1!,  with  its  rivers,  plains,  marfhes,  woods, 
mountaih^;  'defiles;  ;paffages,  &c.  even  to  the  fmalleft  brook. 
Pr  ior  lo  a in'arch  he  receives  the  order  and  route  from  the 
commandyiig  general,  and  appoints  a place  for  the  quarter- 
maftel  s or  the  army  to  meet  him  riext  morning,  with  whom 
he  marches  to  the  next  camp;  where  being  come,  and  having 
viewed  the  ground,  be  marks  out  to  the  regimental  quarter- 
mafterS  the  ground  allowed  each  regiment  for  their  camp  : he 
ch 6 eft's  the  head  quarters,  and  appoints  the  villages  for  the 
generals  of  -the  army’s  quarters  : he  appoints  a proper  place 
for  the  encampment  of  the  train  of  artillery:  he  condufts 
foraging  parties,  as  likewife  the  troops  to  cover  them  again!! 
aflaults,  and  has  a fhare  in  regulating  the  winter  quarters  and 
cantonments. 

duARTEH-JVrtti'ng,  a fort  of  net  work,  extended  along  the 
raiiskm  the  upper  part  of  a fliip’  quarter.  In  a (hip  of  war 
thefe  are  always  double,  being  fupported  by  iron  cranes,  placed 
at  proper  diftances.  The  interval  is  fometimes  filled  with 
cork,  or  old  fails  ; but  chiefly  with  the  hammocks  of  the 
failors,  fo  as  to  form  a parapet  to  prevent  the  execution  of  the 
enemy’s  fmall  arms  in  battle. 

QpART ER-Sefficni,  a general  cot  rt  he’d  quarterly  by  the 
juftjees  of  peace  of  each  county.  1 his  court  is  appointed  by 
flat.  2 Hen.  V.  c.  4.  to  be  in  the  firft  week  after  Michael- 
mas-day  ; the  firft  week,  after  the  Epiphany  ; the  firft  week 
after  the  clofc  of  Eafter;  and  in  the  week  after  the  tr  anflation 
of  Saint  Thomas  a Becket,  or  the  7th  of  July.  This  court 
is  held  before  two  or  more  juftices  of  the  peace,  one  of  whom 
muft  be  of  the  quorum.  The  jurifdi&ion  of  this  court  by 
54  Ed.  Ill-  c.  1.  extends  to  the  trying  and  determining  of 
all  felonies  and  trelpffes  whatfoever,  though  they  feldom,  if 
ever,  try  any  greater  offence  than  fmall  felonies  within  the 
benefit  of  clergy,  their  comniffion  providing,  that  if  any 
cafe  of  difficulty  arifes,  they  fliall  not  proceed  to  judgment 
but  in  the  pretence  of  one  of  the  jufliees  of  the  courts  of 
king’s  bench  or  common  pleas,  or  one  of  the  judges  of  affize. 
And  therefore  murderers  and  other  capital  felons  are  ufually 
remitted  fora  more  foleir.rt  trial  to  the  affizes.  They  cannot 
alio  try  any  new-creatcd  offence,  without  exprefs  power  given 


them  by  the  ftatute  which  creates  it.  But  there  are  many 
offences,  and  particular  matters,  which  by  particular  ftatutes 
belong  properly  to  this  jurifdidion,  and  ought  to  be  profe- 
cuted  iu  this  court  ; as,  the  fmaller  mifdemeanors  againft  the 
public  or  commonwealth,  not  amounting  to  felony,  and  efpe- 
cially  offences  relating  to  the  game,  highways,  alehoufts, 
ballard  children,  the  fettlement  and  provifion  for  the  poor, 
vagrants,  fervants  wages,  apprentices,  and  popifh  recufants. 
Some  of  thefe  are  proceeded  upon  by  indidment,  and  others 
in  a fummary  way  by  motion  and  order  thereupon  ; which 
order  may,  for  the  mrft  part,  unlefs  guarded  againft  by  par* 
tieular  ftatutes,  be  removed  into  the  court  of  king’s  be  ch  by 
writ  of  certiorari  facias,  and  be  there  either  quafhed  or  con- 
firmed. The  records  or  rolls  of  the  feffions  are  committed  to 
the  cuftody  of  a fpecial  officer,  denominated  the  cu/Ios  rotuJo - 
rum.  In  troll  corporation  towns  there  arc  quarter-lcffione  kept 
before  juftices  of  their  own,  within  their  refpedive  limits, 
which  have  exactly  the  fame  authority  as  the  general  quarter- 
feffions  of  the  county,  except  in  very  few  inftances : one  of 
the  moll  conliderable  of  which  is  the  matter  of  appeals  from 
orders  of  removal  of  the  poor,  which,  though  they  be  from 
the  orders  of  corporation  juftices,  muft  be  to  the  feffions  of 
the  county,  by  8 and  9 Will.  III.  c.  jO.  In  both  corpora- 
tions and  counties  at  large,  there  is  fometimes  kept  a fpecial  or 
petty  teffion,  by  a tew  juftices,  for  difpaiching  fmaller  bufi- 
nefs  in  the  neighbourhood  between  the  times  of  the  general 
feffions,  as  for  licenfing  alehoufes,  palling  the  accounts  of 
parifh-offieers,  and  the  like. 

(fv ar  ter- Staff,  a long  ftaff  borne  by  foreflers,  park-keep- 
ers, &c.  as  a badge  of  their  office,  and  occafionally  uied  as 
a weapon. 

QUARTERS,  a name  given  at  fea  to  the  feveral  Rations 
where  the  officers  and  crew  of  a fliip  of  war  are  pofttd  in 
adion. 

The  number  of  men  appointed  to  manage  the  artillery  is 
always  in  proportion  to  the  nature  of  the  gun?,  and  the  num- 
ber and  condition  of  the  drip’s  crew.  They  are,  in  general, 
as  follow,  when  the  (hip  is  well  manned,  fo  as  to  fight  both, 
fides  at  once  occafionally  : 

Pounder.  No.  of  men.  Pounder. 


To 


42 

32 

24 

iS 

12 


13 
j 1 

9 

7 


To 


9 

6 

4 

3 


No.  of  men. 

6 

5 

4 

3 


This  number,  to  which  is  often  added  a boy  to  bring  pow- 
der to  every  gun,  may  be  occafionally  reduced,  and  the  guns 
neverthelefs  well  managed.  The  number  of  nren  appointed 
to  the  fmall  arms,  on  board  his  Majefty’s  fliips  and  lloops  of 
war,  by  order  of  the  admiralty,  are, 


Rate  of  the  drip.  No.  of  men  to  the  fmall  arms. 

lit  - - 150 

2d  - - 120 

3d  of  80  guns  - joo 

— of  70  guns  . 80 

4’  h of  to  guns  - 70 

4th  of  50  guns  - 60 

5th  ...  50 

6th  ...  40 

Sloops  of  war  - 30 

The  lieutenants  are  ufually  Rationed  to  command  the  dif- 


ferent batteries,  and  direct  their  efforts  againft  the  enemy. 
The  maftcr  fuperintends  the  movements  of  the  fliip,  and 
whatever  relates  to  the  fails.  The  boatitvain,  and  a fufficient 
number  of  men,  are  Rationed  to  repair  the  damaged  rigging: 
and  the  gunner  and  carpenter,  wherever  neceffary,  according 
to  their  rtfpe&ive  offices. 
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The  marines  are  generally  quartered  on  the  poop  and  fore- 
catlle,  or  gang-way,  under  the  direction  of  their  officers  ; al- 
though, on  fome  dccafions,  they  alfilt  at  the  great  guns,  par- 
ticularly in  distant  cannonading. 

Q 'Xk.TE  S,  at  a liege,  the  encampment  upon  one  of  the 
moft  principal  paflages  round  a place  betieged,  to  prevent  relief 
and  convoys. 

Head  Quarters  of  an  Army,  the  place  where  the  com- 
mander in  chie;  has  his  quarters.  The  quarters  of  generals  of 
horfe  are,  if  poffible,  in  villages  behind  the  right  and  left 
wings,  and  the  generals  of  foot  are  often  in  the  fame  place  : 
but  tne  commander  in  chief  fhould  be  near  the  centre  of  the 
army.  • • • i 

Quarters  of  Refre/bmcnt,  the  place  or  places  where  troops 
that  have  been  much  haraffed  are  put  to  recover  themfelves 
during  fome  par":  of  the  campaign. 

Intrenched  Quarters,  a place  fortified  with  a ditch  and  pa- 
rapet to  fecure  a body  of  troops. 

Winter  Qu  arters,  fometimes  means  the  fpace  of  time  in- 
cluded between  leaving  the  camp  and  taking  the  field  ; but 
more  properly  the  places  where  the  troops  are  quartered  during 
the  winter.  The  tirft  bufinefs,  after  the  army  is  in  winter- 
quarters,  is  to  form  the  chain  of  troops  to  cover  the  quarters 
well  : which  is  done  either  behind  a river,  under  cover  of  a 
range  of  llrong  polls,  or  under  the  proteilion  of  fortified  towns. 
Hulfars  are  very  ufeful  on  this  fervice.  It  fhould  be  obferved, 
as  an  invariable  maxim,  in  winter-quarters,  that  your  regi- 
ments be  difpofed  in  brigades,  to  be  always  under  the  eye 
of  a general  officer;  and,  if  poffible,  let,  the  regiments  be 
fo  diftributed,  as  to  be  each  under  the  command  of  its  own 
chief. 

QUARTERING,  in  heraldry,  is  dividing  a coat  into  four 
or  more  quarters,  or  quartering?,  by  parting,  couping,  Sec.  that 
is,  bv  perpendicular  and  horizontal  lines,  &cc. 

QUARTO-decim ans,  an  ancient  feit  in  the  Chrifiian 
church,  who  taught  that  Eatler  fhould  always  be  celebrated, 
according  to  the  cuftom  of  the  Jews,  on  the  fourteenth  day 
of  the  moon  in  the  month  of  March,  whenloever  that  day 
fell  out.  And  hence  they  derived  their  name  quarto-decimani , 
q.  d.  Fonrteenthers;  The  Afiatics  were  mightily  attached  to 
this  opinion,  pretending  that  it  was  built  on  the  authority  of 
St.  John,  who  was  their  apoftle  ; and  pope  Viilor  could  never 
bring  them  to  obedience  in  this  article,  though  he  was  upon  the 
point  of  excommunicating  them  : but  it  is  more  probable  he 
contented  himfelf  with  menaces.  See  Easter. 

QUARTZ,  a genus  of  filiceous  earths  very  common  in 
Europe.  According  to  Kirwan,  the  quartz  are  in  general  the 
puretl  of  the  filiceous  kind,  though  molt  of  them  contain  a 
flight  mixture  of  other  earths  : the  mofi  obvious  ditlinition 
among  them  arifes  from  their  opacity  or  tranfparency.  Crontledt 
gives  he  following  charaileri  flics  of  it  : 1.  It  is  generally  crack- 
ed throughout,  even  in  the  rock  itfelf,  whereby,  as  well  as  by  its 
own  nature,  it  breaks  into  irregular  and  lbarp  fragments.  2.  It 
cannot  be  eafily  made  red  hot,  without  cracking  Hill  more. 
3 It  never  decays  in  the  air.  4.  Melted  with  fixed  alkali  in  a 
due  proportion,  it  gives  a more  folid  and  fixed  glafs  than  any 
of  the  other  filiceous  flones.  5.  When  there  has  been  no  in- 
terruption in  its  natural  accretion,  it  always  cryflallizes  into 
hexagonal  prifms  pointed  at  both  ends.  6.  It  is  met  with  in 
clefts,  fiffures.  and  fmall  veins  in  rocks  ; it  feldom  forms  large 
veins,  and  Hill  more  rarely  whole  mountains,  without  a mix- 
ture of  heterogeneous  lubflances.  It  is  found, 

j.  Pure,  of  feveral  varieties,  as,  (t.)  Solid,  or  having  no 
vifible  particles,  and  called  fat  quartz.  This  is  either  trans- 
parent, white,  blue,  or  violet-coloured.  The  firtl  kind  is  met 
with  in  the  copper-mines  in  the  northern  part  of  Norway  and 
Siberia,  and  has  no  regular  form,  but  is  as  clear  as  the  linetl 
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cryflallized  quartz,  or  rock  rryllal.  (2.)  Grained  quartz , of 
a white  or  pale  green -colour,  found  in  various  places  in  Swe- 
den. (3.)  The  ff> arty  quartz  which  is  the  Icarceft  of  the 
whrole.,  and  ought  not  to  be  confounded  with  the  white  tel'-fpar, 
becaufe  it  is  of  a fmoo.ther  appearance,  and  breaks  into  iar-er 
and  more  irregular  planes.  It  is  found  of  a whitifh  yellow, 
from  the  gold  mines  in  Hungary;  or  white,  from  the  tlEnd  of 
Uto.  Brunnich  tells  us,  that  the  Hungarian  gold  and  filver 
mines  near  Hodentcb,  which  have  veins  frequently  fome  fa- 
thoms wide,  afford  a kind  of  lamellated  and  porous  quartz.  It 
is  met  with  of  white,  yellow,  and  blue  colours,  and  it  is  fome- 
times  finely  crylla’lized  in  pyramidical  figures. 

2.  Cry/iallized  quartz,  or  rock  cry  ft  al.  See  C Y3.TAL. 

3.  Impure  quartz.  O " this  there  are  two  kinds.  (1.)  Mixed 
with  iron,  in  form  of  a black  calx.  It  is  black,  glotly,  and 
contains  a great  quantity  of  iron.  It  is  found  in  Sweden. 
(2.)  Mixed  with  copper,  and  of  a red  colour,  found  in  the  fame 
country. 

Oonlledt  obferves,  that  quartz  in  general,  and  efpecially  its 
cryllals,  are  very  commonly  fuppofed,  when  yet  in  their  foft 
and  dilfolved  flate,  to  have  included  within  them  fome  vege- 
tables, for  infiance  grafs,  and  mofs.  “ This  (fays  he)  I cannot 
abfolutely  deny  ; but  it  deferves  carefully  to  be  examined  if 
that  which  is  fhovvn  as  a grafs  be  not  an  afbeftos,  or  a Ilriated 
cockle  ; and  the  inofs  only  branched  varieties  filled  with  earth, 
which,  by  their  being  ramofe,  bear  a vegetable  appearance.  It 
is  very  common  in  agates,  and  makes  them  of  lets  value  than 
they  otherwile  would  be.  This  is  mod  generally  the  cafe  with 
thofe  flones  which  are  fhown  as  including  vegetables  ; and  for 
my  own  part,  I have  never  been  fo  fortunate  as  to  meet  with 
any  others.” 

M.  Magellan  remarks,  that  quartz  is  one  of  the  principal 
kinds  of  (lone  which  contain  metals.  Some  of  the  Hungarian 
veins  confitl  entirely  of  it,  and  the  gold  is  fo  minutely  difperfed, 
that  it  cannot  be  difeerned  by  the  bell  microfcopes  before  it  is 
leparated  by  pounding  and  walking.  The  width  of  the  veins, 
fome  of  which  are  half  a fathom,  and  fome  Hill  more,  repay 
the  trouble  and  expenfes,  which  the  fmall  quantity  of  gold 
would  not  otherwife  counterbalance.  Nature  has  not  any 
where  produced  mountains  of  pure  quartz  ; for,  though  fome 
rocks  in  Sweden  are  ranked  among  the  quartzes,  they  are  un- 
doubtedly mixed  with  heterogeneous  matters.  Near  Lau- 
terberg  upon  the  Hartz  are  veins  of  this  Hone  from  one  to 
three  fathoms  wide,  confiding  of  a loofe  (and.  in  which  they 
find  the  Copper  ore  in  nelts.  In  the  Damfii  ille  of  Anhalt  we 
meet  with  triangular  quartz  pebbles.  There  are  likewife  crys- 
tals of  quartz  having  water  enclofed  in  them  ; fome  fine  pieces 
of  this  kind  are  to  be  met  with  in  the  Imperial  cabinet  at 
Vienna,  &c. 

Rock  cryflals  are  generally  found  upon  or  among  quartz,, 
''and  are  to  be  met  with  in  all  parts  of  the  world.  The  greatel't 
number  are  furn idled  to  the  European  countries  from  Mount 
Saint  Gothard  in  (Switzerland.  Here  large  pieces,  weighing 
from  5 to  8co  pounds,  were  found  at  Grjmfelberg ; one  of 
1200  pounds  was  found  fome  years  ago  at  Filbacb  in  the 
Wallais  ; and  a piece  fix  feet  long,  four  broad,  and  equally 
thick,  was  found  in  the  illand  of  Madagafcar,  a place  where 
thele  natural  produiliuns  are  of  the  moll  extraordinary  tize- 
and  perfeilion. 

When  great  quantities  of  quartz  are  continually  agitated  by 
the  tea  or  river  water,  they  are  fometimes  reduced  to  fuch  very 
minute  parts  as  to  be  eafily  carried  away,  fufpended  in  the 
water;  and  there  are  lands  of  fo  minute  a tize  as  to  meafure 
lefs  than  the  two  or  three  hundredth  part  of  an  inch,  ’i  hcle 
are  called  quick  funds.  Immenfe  trail?  of  land  confitl  only  of 

loofe  fands,  particularly  along  the  tea  fhore  in  many  parts  of 
Europe.  Some  luppofe  that  lea-water  has  the  power  of  pro- 


Q.U  A [ 692  ] Q^u  A 


ducing  this  fand  out  of  its  own  fubftance  ; and  their  furfaces, 
in  general,  are  fo  polilhed,  as  to  fhow  that  they  could  not  be 
reduced  in  tize  by  rubbing  againft  each  other  ; but  we  know  not 
as  yet  that  i'uch  a produftion  has  ever  been  demonftrated. 
When  land  is  about  as  big  as  peas,  it  is  called  gravel  ; and 
when  it  is  free  from  faline  and  heterogeneous  particles,  it  is 
employed  in  making  mortar,  and  for  other  economical  purpofes. 
That  which  is  very  pure  ferves  for  making  flint-glafs,  with 
red  calces  of  lead,  and  the  proper  alkaline  flux;  but  when 
mixed  with  ferruginous  black  fand,  the  glafs  affumes  a greenifh 
black  colour.  “ This  (fays  M.  Magellan)  I have  feen  among 
the  various  fpecimens  of  glafs  made  by  Mr.  E.  Delaval,  F.  R.  S. 
who  produced  a very  fine  tranfparent  and  colourlefs  glafs  out  of 
the  fame  fand  with  which  he  had  made  fome  of  that  black  glafs, 
and  this  only  by  feparating  from  it  all  the  ferruginous  mixture.'’ 

QUASHING,  in  law,  the  overthrowing  and  annulling  a 
thing. 

QUASI-contract,  in  the  civil  law,  an  aft  without  the 
ftrift  form  of  a contraft,  but  yet  having  the  force  thereof. 
In  a contraft  there  muft  be  the  mutual  confent  of  both  parties, 
but  in  a quafi-coniraB  one  party  may  be  bound  or  obligated  to 
the  other,  without  having  given  his  confent  to  the  aft  whereby 
he  is  obliged.  For  example : I have  done  your  bufinefs,  in 
your  abfence,  without  your  procuration,  and  it  has  fucceeded 
to  your  advantage.  I have  then  an  a&ion  againlt  you  for  the 
recovery  of  what  I have  difburfed,  and  you  an  aftion  againft 
me  to  make  me  give  an  account  of  my  adminiftration,  which 
amounts  to  a quaji-cojitradt. 

Quasi -Crime,  or  QuaJi-deliB,  in  the  civil  law,  the  aftion 
of  a perfon  who  does  damage,  or  evil,  involuntarily.  The 
reparation  of  quafi-crimes  confifts  in  making  good  the  damages, 
with  intereft. 

QUASS,  a fermented  liquor  drunk  in  Ruffia.  Sea  Peasant. 

QUASSIA,  in  botany:  A genus  of  the  monogynia  order, 
belonging  to  the  decandria  clafs  of  plants;  and  in  the  natural 
method  ranking  under  the  14th  order,  Gruinales.  The  calyx 
is  pentaphyllous  ; there  are  five  petals  ; the  neftarium  is  pen- 
taphyllous ; there  are  from  two  to  five  feed-cafes,  flanding 
alunder,  and  monofpermous.  There  are  three  fpecies,  the 
amara,  fimaruba,  and  excelja  or  polygama. 

x.  The  quajffia  amara  grows  to  the  height  of  feveral  feet, 
and  fends  off  many  ftrong  branches.  The  wood  is  of  a white 
colour  and  light ; the  bark  is  thin  and  gray  : the  leaves  are 
placed  alternately  on  the  branches,  and  confift  of  two  pair  of 
oppofite  pinnae,  with  an  odd  one  at  the  end  ; all  the  leaflets  are 
of  an  elliptical  fhape,  entire,  veined,  fmooth,  pointed,  fertile, 
on  the  upper  paginaof  a deep  green  colour,  on  the  under  paler  : 
the  common  footflalk  is  articulated,  and  winged,  or  edged,  on 
each  fide  with  a leafy  membrane,  which  gradually  expands  to- 
wards the  bale  of  the  pinnae  : the  flowers  are  all  hermaphrodite, 
of  a bright  red  colour,  and  terminate  the  branches  in  long 
fpikes  : the  brafteae  or  floral  leaves  are  lance-fhaped  or  linear, 
coloured,  and  placed  alternately  upon  the  peduncles  : the  calyx 
isfmall,  perfiftent,  and  five-toothed  : the  corolla  corififts  of  five 
lance-fhaped  equal  petals,  at  the  bafe  of  which  is  placed  the 
nedtary,  or  five  roundifh,  coloured  feales  : the  filaments  are 
ten,  flender,  fomewhat  longer  than  the  corolla,  and  crowned 
with  fimple  anthcrae,  placed  tranlverfely  : the  receptacle  is 
flefhy  and  orbicular  : the  germen  is  ovate,  divided  into  five 
parts,  and- fupports  a (lender  liyle,  longer  than  the  filaments, 
and  terminated  by  a tapering  ftigma : the  capfules  are  five, 
two-celled,  and  contain  globular  feeds.  It  is  a native  of  South 
America,  particularly  of  Surinam,  and  alfoof  fome  of  the  Welt 
Indian  iflands.  The  root,  bark  and  wood  of  this  tree  have 
all  places  in  the  materia  medica.  The  wood  is  molt  generally 
ufed,  and  is  laid  to  be  a tonic,  flomachic,  antifeptic,  and  febri- 
fuge. 


2.  The  quaffia  fimaruba  is  common  in  all  the  wood  lands  in 
Jamaica.  It  grows  to  a great  height  and  confiderable  thick- 
nefs.  The  trunks  of  the  old  trees  are  black  and  a little  fur- 
rowed. Thofe  of  the  young  trees  are  fmooth  and  gray,  with 
here  and  there  a broad  yellow  lpot.  The  infide  bark  of  the 
trunk  and  branches  i3  white,  fibrous,  and  tough.  It  taftes 
flightly  bitter.  On  cutting  or  Gripping  off  this  bark,  no  milky 
juice  ilfues,  as  has  been  mentioned  by  various  authors.  The 
wood  is  hard,  and  ufeful  for  buildings.  It  fplits  freely,  and 
makes  excellent  ftaves  for  fugar  hogflieads.  It  has  no  fenfible 
bitter  tafte.  The  branches  are  alternate  and  fpreading.  The 
leaves  are  numerous  and  alternate.  On  the  upper  fide,  they  are 
fmooth,  finning,  and  of  a deep  green  colour : on  the  under 
fide  they  are  white-  The  flowers  appear  about  the  beginning 
of  April.  They  are  of  a yellow  colour,  and  placed  on  fpikes 
beautifully  branched. 

The  fruit  is  of  that  kind  called  a drupa,  and  is  ripe  towards 
the  end  of  May.  It  is  of  an  oval  fhape,  is  black,  fmooth, 
and  fliining.  The  pulp  is  flefhy  and  foft ; the  talle  a nau- 
feous  fweet.  The  nut  is  flattened,  and  on  one  fide  winged. 
The  kernel  is  fmall,  flat,  and  tafles  fweet.  The  natural  number 
of  thefe  drupae  is  five  on  each  common  receptacle  ; but  for  the 
moft  part  there  arc  only  two  or  three  ; the  reft  abort  by  various 
accidents.  The  roots  are  thick,  and  run  at  a fmall  depth  under 
the  furface  of  the  ground  to  a confiderable  diftance.  The  bark  is 
rough,  fcaly,  and  warted.  The  infide  when  frefh  is  a full  yellow, 
but  when  dry  paler.  It  has  but  little  fmell.  The  tafte  is  bitter, 
but  not  very  difagreeable.  This  is  the  true  cortex  fimarubae  of 
the  fhops.  This  treqis  known  in  Jamaica  by  the  names  of  moun- 
tain damfon,  bitter  damfon,  and  Jla-ve-wood : The  fhops  are 

fupplied  with  this  bark  from  Guiana ; but  now  we  may  have  it 
from  our  own  iflands  at  a moderate  expenfe.  On  examining 
the  fruftitication,  Dr.  W right  found  this  tree  to  be  a fpecies  of 
quaffia.  Under  that  name  he  fent  it  to  Europe,  and  Linnaeus 
adopted  it  into  his  fyftem.  There  are  male  flowers  on  one  tree 
and  female  flowers  on  another;  and  this  is  invariably  the  cafe  in 
Jamaica.  ' 

Moft  authors  who  have  written  on  the  fimaruba  agree,  that 
in  fluxes  it  reftores  the  loft  tone  of  the  inteftines,  allays  their 
fpafmodic  motions,  promotes  the  fecretions  by  urine  and  per- 
fpiration,  removes  that  lownefs  of  fpirits  attending  dyfenteries, 
and  difpofes  the  patient  to  fleep:  the  gripes  and  tenefmus  are 
taken  off,  and  the  ftools  changed  to  their  natural  colour  and 
confiftence-  In  a moderate  dote  it  oecafions  no  difturbance  or 
uneafinefs  ; but  in  a large  dofe  it  produces  ficknefs  at  ifomach 
and  vomiting.  Negroes  are  lefs  affefted  by  it  than  white  poeple. 
Dr.  Cullen,  however,  fays,  “ We  can  perceive  nothing  in  this 
bark  but  that  of  a fimple  bitter;  the  virtues  aferibed  to  it  in  dy- 
fentery  have  not  been  confirmed  by  my  experience,  or  that  of  the 
praftitioners  in  this  country  ; and  leaving  what  others  are  laid  to 
have  experienced  to  be  further  examined  and  confidered  by  prac- 
titioners, I can  only  at  present  fay,  that  my  account  of  the  efteft 
of  bitters  will  perhaps  explain  the  virtues  aferibed  to  fimaruba. 
In  dyfentery  I have  found  an  infufion  of  chamomile  flowers  a 
more  ufeful  remedy.”  3.  The  quaffia  cxcclfa  or  polygama  was 
named  by  Sir  Jofeph  Banks,  Dr.  Solander,  and  Dr.  W right, 
prior ania  amara , (fee  Pri crania  Amara.)  It  is  ranked,  how- 
ever, by  Mr.  John  Lindfay,  in  a paper  in  the  third  volume  of 
the  Edinburgh  Tranfaftions,  under  quaffia,  who  gives  the 
following  defeription  of  it  : “It  is  very  common  in  the  wood- 

lands of  Jamaica,  is  beautiful,  tall  and  ftately,  fome  of  them  being 
joo  feet  long,  and  ten  feet  in  circumference  eight  feet  above  the 
ground.  The  trunk  is  ftraight,  fmooth,  and  tapering,  fending 
off  its  branches  towards  the  top.  The  outfide  baik  is  pretty 
lmootb,  of  a light  gray  or  afh  colour,  from  various  lichens.  The 
bark  of  the  roots  is  of  a yellow  caft,  fomewhat  like  the  cortex 
fimaruba.  The  inner  bark  is  tough,  and  compofed  of  fine  flaxy 
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fibres.  The  wool  is  of  a yellow  colour,  lough,  but  not  very 
hard.  It  takes  a good  poliftr,  and  is  ufed  as  flooring.  The  leaves 
are  lub-alternate  ; the  fmall  leaves  are  in  pairs,  from  five  to 
eight,  (landing  oppofite  to  each  other  on-ftiort  footftalks,  and  end 
ing  with  an  odd  one.  They  are- of  an  oblong  oval  fliape,  and 
pointed  ; the  ribs  reddifli,  and  the  young  leaves  are  covered  with 
a fine  brownifh  down:  The  flowers  come  out  in  bunches  or 

clutters  from  the  lower  part  of  the  laft  (hoot  before  the  leaves,  and 
ftand  on  round  footftalks.  The  flowers  are  fmall,  of  a yellowifh 
green  colour,  with  a very  fmall  calyx.  The  male  or  barren  tree 
has  flowers  nearly  fimilar  to  the  hermaphrodite,  but  in  it  there 
are  only  the  rudiments  of  a ftyle.  The  fruit  is  a fmo.ith  black 
drupa,  round-fliaped,  and  of  the  fizeof  a pea.  There  is  but  little 
pulp,  and- the  nut  covers  a round  kernel.  Thefe  drupae  are  gene- 
rally three,  fometimes  two,  and  often  only  one,  attached  fide- 
wife  to  a roundifh  flethy  receptacle.  It  flowers  in  October  and 
November,  and  its  fruit  is  ripe  in  December  and  January. 
JExcept  the.  pulp  of  the  fruit,  every  other  part  of  this  tree  has  an 
intenfely  bitter  tatle.  In  tafte  and  virtues  it  is  neatly  equal  to 
the  quaflia  of  Surinam,  and  I am  credibly  informed  is  fold  in 
London  for  the  quaflia  amara  ; and  it  may  be  lately  ufed  in  all 
cafes  where  that  drug  has  been  thought  proper,  whether  as  an 
antifeptic,  or  in  cafes  of  weaknefs  in  the  flomach  and  bowels. 
It  may  either  be  given  alone  or  joined  with  the  Jefuit’s  bark. 
The  happieft  effects  rel'ult  from  the  ufe  of  this  medicine  in  ob 
ftinate  remitting  fevers  from  rnarth  miafmata,  in  agues  which 
had  refitted  the  ufe  of  jeluit’s  bark,  and  in  dyfenteries  of  long 
ftanding.  It  is  in  daily  pradlice  in  dropfies  from  debility,  either 
in  Ample  inflations  or  tinflure  by  itfell,  or  joined  with  aromatics 
and  chalybeates.  Dr.  Drummond,  an  eminent  phyfician  in 
Jamaica,  prelcribes  it  with  great  uccefs  in  the  above  cafes,  as 
well  as  in  amenorrhoea,  chlorofis,  dyfpepfia,  and  in  that  fpecies  of 
pica  called  dirteating,  to  fatal  to  a number  of  negroes. 

The  bark  of  the  quaflia  polygama,  but  efpecially  the  wood,,  is 
intenfely  bitter.  They  may  both  be  ufed  in  various  forms.  In 
certain  cafes  of  dropfy,  aromatics  and  preparations  are  joined 
to  it,  alfo  in  amenorrhoea  and  chlorofis  ; and  -in  worm  fevers,  the 
cabbage  bark,  or  other  vegetable  anthelmintics. 

QUATUORVIR,  in  antiquity,  formerly  written  Till.  Vir, 
a Roman  magiftrate,  who  had  three  colleagues  joined  with  him 
in  the  fame  adminiflration,  and  had  the  care  of  conducing  and 
fettling  the  colonies  fent  into  the  provinces.  There  where  alfo 
quatuorviri  appointed  to  inl'peft  and  take  care  of  repairs,  &c. 

QUA'  Ell,  in  mufic,  a meafure  of  time  equal  to  half  a crotchet, 
or  an  eighth  part  of  a femibreve. 

QUAY.  See  Key. 

QUEBEC,  acityof  NorthAmcrica,  capital  of  Lower  Canada, 
fituateat  theconfluence  of  the  riversSt.  Lawrence  and  St  Charles. 
It  is  built  on  a rock,  and  is  divided  into  the  upper  and  lower 
town.  The  houles  in  each  are  of  ftone,  and  the  fortifications 
llrong  though  not  regular.  The  governor  refides  in  a citadel, 
which  covers  the  town,  and  is  both  regular  and  handfome. 
The  river  St.  Lawrence  here  narrows  all  of  a fudden  to  the  breadth 
of  a mile,  but  from  hence  to  the  tea  it  is  four  or  five  lea,' lies 
broad,  and  navigable  for  large  men  of  war.  The  harbour  is  fafe 
and  commodious,  and  flanked  by  two  baftions  that  are  railed  25 
feet  from  the  ground,  which  is  the  height  of  the  tides  at  the  time 
of  the  equinox.  This  • ty  was  erected  by  the  French  in  1 605. 
The  Englith  reduced  it  with  all  Canada,  in  16  6 but  it  was  re- 
Itored  in  1(  32.  In  175'  , it  was  again  taken  by  the  Engiifli-, 
after  a battle  memorable  for  the  death  of  general  Wol  e in  the 
arms  ot  vitlory,  and  confirmed  to  them  by  the  peace  ot  17(13. 
It  is  .op  miles  by  the  river,  from  the  Atlantic  Ocean,  and 590 
N.W.  ot  Bolton.  vV. Ion.  69.  43.  N.  lat.  40.  59. 

QUEDA,  a kingdom  of  Alia,  in  the  peninfula  beyond  the 
Ganges,  and  near  the  trait  of  Malacca.  The  king  is  tributary 
to  Siam.  The  principal  town  is  ot  the  lame  name,  and  laid  to 
Vol.  VIII. 


contain  about  8000  inhabitants;  and  is  fubje<R  to  the  Dillch. 
It  has  a harbour,  and  is  300  miles  north  of  Malacca.  E.  Ion- 
100.  5 N.  lat.  7.  5. 

QUF.DLING  URG,  a town  of  Germany,  in  the  circle  of 
Upper  Saxony,  and  on  the  coniines  of  the  dutehy  ot  Brunfwick- 
Here  is  a famous  abbey,  whole  abbefs  is  a prineefs  of.  the  empire, 
and  who  fends  deputies  to  the  diet 3.  Her  contingent  is  one 
horfeman  and  ten  footmen.  The  inhabitants  of  the  town-live  by 
brewing,  hufbandry,  and  feeding  of  cattle.  It  is  10  miles  -fuuth- 
eaft  of  Halberlladt,  and  32  welt  ol  Lemberg.,  E.  1'ori.  1 1,  34. 
N lat.  1 2.  x. 

QUEEN,  a woman  who  holds  a crown  fingly.  The  title  of 
queen  is  alfo  given  by  way  of  courtefy  to  her  that  i$  married  to 
a king,  who  is  called  by  way  of  dittin&ion  queen  cpnfori  ; the 
former  being  termed  queen-regent.  The  widow  of  a kmg.is  alfo 
called  queen,  but  with  the  addition  ot  dowager..  See  Royal- 
Family.  , ■ 

Queen  Charlotte's  Sound,  isfituated  at  the  northern  extremity 
of  the  foutheru  illand  of  New  Zealand,  near  Cook’s  Strait,  lying 
in  41.  6.  of  louth  latitude,  and  17  19.  of  eall  longinide.  Th.e 

climate  of  this  found  is  much  more  mild  than  at  Du lk v Bay  -; 
and  though  there  is  not  l’uch  plenty  of  wild  fowl  and  fith,  the 
defVEtis  uiflieiently  compenfated  by  abundance  of  excellent  vege- 
tables The  hills  about  the  found  con fi A motliy  of  an  argil- 
laceous ftone  of  a greenifh  gray,  or  bluilh  or  yellow ifli  brown 
colour.  A green  talcous  or  nephritic  (by  the  jewellers  called 
Judd  ) is  likewife  very  common,  together  with  horn  ftone,  ffiinglq, 
feveral  forts  ot  flinty  ftones  and  pebbles,  fome  loofe  .pieces  - of 
bafaltes,  ftrata  of  a compact  mica  or  glimmer,  with  particles  of 
quartz.  Hence,  Mr.  Forrefter  thinks,  there  is  reafon  to  believe 
that  this  part  of  New  Zealand  contains  iron-ore,  .and  perhaps 
feveral  other  metallic  fubftances.-  The.country  is  not  fo  (teep  as 
at  Dufky  Bay,  and  t-e  hills  near  the  fca  are  generally  inferior  in 
height,  but  covered  with  forefts  equally  intricate  and  impenetrable. 
Captain  Cook flowed  the  feeds  of  many  vegetables  in  this  place, 
that  have  ufeful  and  .nutritive  roots.  He  fowed  altb  com  of 
feveral  forts,  beans,  kidney-beans,  and  peafe.  The  dogs  here  are 
of  the  long-haired  fort,  with  pricked  ears,  and  refemble  the  com- 
mon fhepherd’s  cur,  but  they  are  very  ftupid  animals.  They 
are  fed  with  fith,  and  even  dogs  fleth,  and  perhaps  human  fleflr. 
which  the  natives  alfo  eat.  Captains  Cook  and  Furneaux  left 
on  thefe  iflands  a boar  and  two  fows,  with  a pair  of  goats,  male 
and  female,  with  fome  geefe,  in  order  to  benefit  the  natives  and 
future  generations  ot  navigators.  They  left  likewife  among 
them  a number  of  bra  s medals  guilt,  on  one  fide  of  which  was 
the  head  of  his  prefent  majefty,  with  the  infeription  George  III. 
King  of  Great  Britain,  France,  and  Ireland,  See.  On  the  reverie, 
a reprefentation  of  two  men  of  war,  with  the  names  Refolution 
and  Adventure  ever  them  ; and  the  exergue,  tailed  from  England 
March  MDCCLXXti. 

Queen- Gold,  is  a royal  duty- or  revenue  belonging  to  every 
queen  of  England  during  her  marriage  to  the  king,  payable  by 
perfons  in  this  kingdom  and  Ireland,  on  divers  grants  of  the  king 
by  way  of  fine  or  oblation,  See.  being  one  full  tenth  part  above 
the  entire  fines,-  on  pardons,  contracts,  or  agreements,  which 
becomes  a real  debt  to  the  queen,  by  the  name  of  aiirum  egiu.r , 
upon  the  party’s  bare  agreement  with  the  king  for  his  ime,  and 
recording  the  fame. 

Queen’b  County,  a divilion  of  the  province  of  Lointier  in 
Ireland;  fo  called  from  ihe’popifli  Queen  Mary,  in  whole  reign 
it  was  firft  made  a county  by  the  earl  of  Snffex,  then  lord  deputy. 
It  is  bounded  on  the  . louth  by  Kilkenny  and  Catberlcgh  ; by 
King’s  county  on  the  north  and  weft  ; part  of -Kildare  and  Ca- 
therlogh  on  the  eall ; and  part  of  Tipperary  on  the  weft.  Its 
greateft  length  from  north  to  fouth  is  33  miles, .and  its  breadth 
near  as  much  ; hut  it  is  unequal  both  ways.  This  county  was 

anciently  full  of  bogs  and  woods,  though  now  pretty  well  im 
SO  0,7 
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('iokd,  cultivated,  and  inhabited.  The  baronies  contained  in  it 
arc  (even  5 and  it  lends  eight  members  to  parliament. 

Q.VFSK- Bie.  See  Bfr. 

QUEEN  BOROUGH,  a town  of  the  file  of  Sheppey  in  Kent, 
which  finds  two  members  to  parliament,  though  confiding  only 
of  about  ico  low  brick  houfes,  and  fear cc  350  inhabitants. 
The  chief  employment  of  the  people  here  is  oytter  drudging  ; 
oyflers  being  very  plentiful,  and  of  a tine  flavour.  E.  Ion.  o.  50. 

N.  bit.  51.25. 

QUEENS-ferry,  a town  of  Scotland,  in  thefhireof  Lothian, 
feated  on  the  foutli  fide  of  the  river  Forth,  9 miles  welt  of 

Edinburgh.  _ % 

QUEI-lino-fou,  the  capital  of  the  province  of  Quangfi  in 
China,  has  its  name  from  a flower  called  quei,  which  grows  on 
a tree  refembling  a laurel ; it  exhales  fo  l'vvect  and  agreeable  an 
odour,  that  the  whole  country  around  is  perfumed  with  it.  It 
is  fi’uated  on  the  hanks  of  a river,  which  throws  itfelf  into  the 
Taho  ; hut  it  flows  with  luch  rapidity,  and  amid  t fo  narrow 
valleys,  that  it  is  neither  navigable  nor  of  any  utility  to  com- 
merce. This  city  is  large,,  and  the  whole  of  it  is  built  almoft 
after  the  model  of  our  ancient  fortrefles  ; but  it  is  much  inferior 
to  the  greater  part  of  the  capitals  of  the  other  provinces.  A 
great  number  of  birds  are  found  in  the  territories  belonging  to 
it,  the  colours  of  which  are  fo  bright  and  variegated,  that  the 
artifts  of  this  country,  in  order  to  add  to  the  luftre  of  their  fiiks, 
interweave  with  them  fome  of  their  feathers,  which  have  a 
fplendor  and  beauty  that  cannot  be  imitated.  Quei  ling  has 
under  its  juri filiation  two  cities  of  the  fecond  clafs  and  feven  of 
the  third.  ■ 

.Quei,  in  natural  hiftory,  is  a name  given  by  the  Chinefe  to 
a peculiar  earth  found  in  many  parts  of  the  eait.  It  is  of  the 
nature  of  an  indurated  clay,  and  in  fome  degree  approaches  to 
the  talcs,  as  our  fteatites  and  the  galadtkes  do.  It  is  very  white 
and  abfterfive,  ufed  by  the  women  of  China  to  take  oil  lpots 
from  the  fkin,  and  render  it  foft  and  fmooth,  as  the  Italian  ladies 
ufe  talc  of  Venice.  They  fometimes  ufe  the  fine  powder  of  this 
(lone  dry,  rubbing  it  on  the  hands  and  face  after  waffling  ; 
-fometimes  they  mix  it  in  pomatum. 

GUERCI,  a late  province  of  France,  bounded  on  the  N.  by 
Li  mo  (In,  on  -he  E.  by  Rouerguc  and  Auvergne,  on  the  S.  by 
Languedoc,  and  on  the  \V.  by  Perigord.  It  was  divided  into 
the  Upper  and  Lower,  and  is  fertile  in  corn,  wine,  and  fruits. 
It  now'  forms  the  department  of  Lot. 

QUERCUS,  the  oak-tree:  A genus  of  the  polyandria 
order,  belonging  to  the  moncEcia  clafs  of  plants;  and  in  the 
natural  method  ranking  under  the  50th  order,  Amentacece.  The 
calyx  is  nearly  quinqutfid  ; there  is  no  corolla;  the  llamina  are 
from  five  to  ten  in  number.  The  female  calyx  is  monophyllous, 
very  entire,  and  fcahrous.  There  is  no  corolla;  the  Ryles  are 
from  two  to  five  ; and  there  is  an  ovate  feed.  See  oak. 

The  fpecies  are,  1.  The  robur , or  common  Englifli  oak,  grows 
from  about  60  or  70  to  100  feet  high,  with  a prodigious  large 
trunk,  and  monftrous  fpreading  head  ; oblong  leaves,  broadeft 
towards  the  top,  the  edges  acutely  finuated,  having  the  angles 
obtufe.  There  is  a variety,  having  the  leaves  finely  ftriped  with 
white.  This  fpecies  grows  in  great  abundance  all  over  England, 
in  woods,  forefls,  and  hedge-rows  ; is  naturally  of  an  amazing 
large  -uowth ; there  being  accounts  of  fome  above  100  feet 
Hature”  with  wonderful  large  trunks  and  fpreading  heads;  and 
is  fuppofed  to  continue  its  growth  many  centuries.  2.  The 
frhtns,  or  chefnut- leaved  American  oak,  grows  50  or  60  feet 
hUh  ; having  large  oblong-oval  fmooth  leaves  pointed  both 
ways,  the  edges  finuated- ferrated,  with  the  finufes  uniformly 
round.  .3.  The  p hellos,  or  willow-leaved  American  oak,  grows 
40  hr  50  feet  high,  having  long  narrow  fmooth  entire  leaves, 
like  thufe  of  the  willow.  There  is  a variety  called  the  dwarf 
w'j'cw-lcavcd  cab.  4.  The  clba,  or  white  Virginian  oak,  grows 


,30  or  40  feet  high,  having  a whitifh  bark,  with  long  obliquely-* 
pinnatifid  light-green  leaves,  the  finufes  and  angles  obtufe.  "5. 
The  nigra,  or  black  Virginian  oak,  grows  30  or  40  feet  high, 
having  a dark-coloured  bark,  large  wedge- fh aped ■ flightly-tri- 
lobateii  leaves.  6.  The  rubra,  or  red  Virginian  oak,  grows 
about  60  feet  high,  having  a darlc-grayifh  bark,  long  obtuldy- 
finuated  leaves,  with  the  finules  terminated  by  briiily  points,  and 
have  fometimes  red  (potted  veins,  but  generally  dyeing  in  autumn 
to  a reddifh  colotu,  remaining  on  the  trees  late  in  the  feafon.  7 , 
The  efcvlus  of  Pliny,  or  cut-leaved  Italian  oak,  grows  about  ja 
feet  high,  having  a purplilh  bark,  oblong  deeply-fmuated  fmooth 
leaves,  and  long  (lender  clofe-fitting  acorns  in  very  large  cups. 
8.  AEgilops,  or  large  prickly-cupped  Spanifh  oak,  grows  7a 
or  80  feet  high  or  more,  with  a very  large  trunk,  and  widely- 
fpreading  head,  having  a whitifh  bark,  large  oblong-oval  deeply- 
ferrated  fmooth  leaves,  the  ferratures  bowed  backward,  and  large 
acorns  placed  in  fingularly  large  prickly  cups.  This  is  a noble 
fpecies,  almoft  equal  in  growth  to  our  common  F.nglifh  oak.  9. 
Crrris,  or  fmaller  prickly-cupped  Spanifh  oak,  grows  30  or  40 
feet  high,  and  has  oblong  lyre-fhaped  pinnatifid  tranfverfely- 
jagged  leaves,  downy  underneath,  and  fmall  acorns  placed  in 
prickly  cups.  10.  The  ilex,  or  common  evergreen  oak,  grows 
40  or  50  feet  high,  having  a fmooth  bark,  oval  and  obk>n<z 
undivided  ferrated  petiolated  leaves,  downy  and  whitifh  under- 
neath The  varieties  are,  broad-leaved,  narrow  leaved,  and 
fometimes  both  forts  and  other  different  fhaped  leaves  ori  the  fame 
tree,  alfo  fometimes  with  favved  and  prickly  leaves,  u.  The 
gramuntia,  or  Montpelier  holly  leaved  evergreen  oak,  grows  40 
or  50  teet  high  ; and  has  oblong-oval,  clofe  fitting  finuated 
fpinous  leaves,  downy  underneath,  bearing  a refemblance  to  the 
leaves  of  holly.  12  The  fiber,  or  cork  tree,  grows  30  or  40 
feet  high,  having  a thick,  rough,  fungous,  cleft  bark,  and  oblong- 
oval  undivided  ferrated  leaves,  downy  underneath.  This  fpecies 
furnifhes  that  ufeful  material  cork  ; it  being  the  bark  of  the  tree, 
which  becoming  of  a thick  fungous  nature,  under  which,  at  the 
fame  time,  is  formed  a new  bark,  and  the  old  being  detached 
for  ufe,  the  tree  (fill  lives,  and  the  lucceeding  young  bark  becomes 
alfo  of  the  fame  thick  fpongy  nature  in  fix  or  feven  years,  fit  for 
harking,  having  likewife  another  frefli  bark  forming  under  it, 
becoming  cork  like  the  others  in  the  like  period  of  time;  and 
in  this  manner  thele  trees  wonderfully  furnifh  the  cork  for  our 
ufe,  and  of  which  is  made  the  corks  for  bottles,  bungs  for  barrels, 
and  numerous  other  ufeful  articles.  The  tree  grows  in  great 
plenty  in  Spain  and  Portugal,  and  from  thefe  countries  we  receive 
the  cork.  The  Spaniards  burn  it,  to  mak<-  that  kind  of  light 
black  we  call  Spanifh  black,  ufed  by  painters.  Cups  made  of 
cork  are  faid  to  be  good  for  hedlical  perlons  to  drink  out  of. 
The  Egyptians  made  coffins  of  cork  ; which  being  lined  with  a 
refinOus  compofition,  preferved  dead  bodies  uncorrupted.  The 
Spaniards  line  (lone  walls  with  it,  which  not  only  renders. them 
very  warm,  but  corredls  the  moifture  of  the  air.  13.  The 
coccifcra , fcarlet,  or  kermes  oak,  grows  but  14  or  15  feet  high, 
branching  all  the  way,  and  of  bufhy  growth ; with  large  oval, 
undivided,  indented,  fpinous  leaves  ; and  producing  fmall  glan- 
dular excrefcences.  called  kermes  or  fcarlet  grain , ufed  by  the 
dyers.  The  (mall  fcarlet  glands  found  in  this  tree  are  the  effedt 
of  certain  infedls  depofiting  their  eggs  betwixt  the  bark  of  the 
branches  and  leaves,  caufing  an  extravafation  of  the  fap,  and 
forming  the  excreleence  or  luhflance  in  queftion,  which  being 
dried  is  the  kermes  or  fcarlet  paftel.  1 4 The  Molucca,  Moluccan 
oak,  commonly  called  American  live  oak,  glows  about  40  feet 
high,  having  oval,  Ipear-fiiaped,  fmooth,  entire  leaves,  and 
Imall  oblong  eatable  acorns. 

All  the  above  produce  llowers  annually  in  the  fpring,  about 
April  or  IVlay,  of  a yellowifh  colour,  but  make  no  ornamental 
appearance,  and  are  males  and  females  feparated  in  the  lame 
tree ; the  males  being  in  loole  amentums,  and  the  females  fitting 
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dole  to  the  buds  In  thick  leathery  hcmifph'erical  calyxes,  fucceedcd 
by  the  fruit  or  acorns,  which  are  oral  nuts  fixed  by  their  bafe 
into  rough  permanent  cups,  and  moftly  fit  quite  clofc,  and  fome 
on  lhort  footftalks,  ripening  in  autumn  ; which  in  the  common 
Elnglilh  oak  is  in  great  abundance,  and  often  in  tolerable  plenty 
cn  tome  of  the  other  forts  : thole  of  all  the  kinds  ferve  for 
propagating  their  relpebtive  fpecies  ; they  are  alfo  excellent  food 
for  twine  and  deer,  the  common  oak  in  particular. 

Oak-trees,  of  all  the  above  forts,  may  be  employed  in  gardening 
to  diverfify  large  ornamental  plantations  in  out-grounds,  and  in 
forming  clumps  in  fpacious  lawns,  parks,  and  other  extenfive 
opens  ; the  evergreen  kinds  in  particular  have  great  merit  for 
all  ornamental  purpofes  in  gardens.  But  all  the  larger  growing 
kinds,  both  deciduous  and  evergreens,  demand  efteem  principally 
as  firft-rate  foreft-trees  for  their  timber.  The  Englifh  oak, 
however,  claims  precedence  as  a timber-tree,  for  its  prodigious 
height  and  bulk,  and  fuperior  worth  of  its  wood.  Every  pofleftbr 
of  confiderable  eflates  ought  therefore  to  be  particularly  atliduous 
in  raifing  woods  of  them,  which  is  effected  by  fowing  the  acorns 
either  in  a nurfery  and  the  plants  tranfplanted  where  they  are  to 
remain,  or  fowed  at  once  in  the  places  where  they  are  always  to 
Hand.  AH  the  forts  will  profper  in  any  middling  foil  and  open 
iituation,  though  in  a loamy  foil  they  are  generally  more  profper- 
o’us : however,  there  are  but  few  foils  in  which  oaks  will  not  grow  ; 
they  will  even  thrive  tolerably  in  gravelly,  fandy,  and  clayey 
land,  as  may  be  obferved  in  many  parts  of  this  country  of  the 
common  oak. 

The  oak  is  of  the  utmoft  importance  to  Britain,  and  its 
cultivation  deferves  the  utmoft  attention.  Much,  therefore,  to 
the  honour  of  the  members  of  the  London  Society  for  encouraging 
Arts,  Mam failures,  aha  Commerce,  they  have  excited  particular 
attention  to  it ; and  many  excellent  obfervations,  drawn  from 
praftice,  will  be  found  in  their  Tranfadions. 

The  propagation  of  the  ftriped-leaved  varieties  of  the  common 
oak,  and  ariy  particular  variety  of  the  other  fpecies,  muft  be 
effected  by  grafting,  as  they  will  not  continue  the  fame  from 
feed;  the  grafting  may  be  performed  upon  any  kind  of  oakling- 
ftocks  raifed  from  the  acorns,  and  train  them  for  ftandards  like 
the  others. 

The  oak  is  remarkable  for  its  flownefs  of  growth,  bulk,  and 
longevity.  It  has  been  remarked  that  the  trunk  has  attained 
to  the  fize  only  of  14  inches  in  diameter,  and  of  fome  to  20, 
in  the  fpace  of  fourfeore  years.  As  to  bulk,  we  have  an  account 
of  an  oak  belonging  to  Lord  Powis,  growing  in  Broomfield 
wood,  near  Ludlow  in  Shropftiire,  in  the  year  1764,  the  trunk 
of  which  meafured  63  feet  in  girth,  23  in  length,  and  which, 
reckoning  90  feet  for  the  larger  branches,  contained  in  the  whole 
1435  feet  of  timber,  round  meafure,  or  29  loads  and  five  feet, 
at  50  feet  to  a load. 

The  Greendale  oak,  &c.  we  have  already  mentioned  (fee  Oak), 
In  the  opinion  of  many,  the  Cowthorp  oak  near  Wetherby  in 
Yorkfhireis  the  father  of  the  foreft.  Dr.  Hunter,  in  his  edition 
of  Evelyn,  has  given  an  engraving  of  it.  Within  three  feet  of 
the  furface  he  fays  it  meafures  16  yards,  and  ciofe  to  the  ground 
26.  In  1776,  though  in  a ruinous  condition,  it  was  85  feet  high, 
and  its  principal  limb  extended  16  yards  from  the  bole.  The 
foliage  was  very  thin.  If  this  meafurement  were  taken  as  the 
dimenfion  of  the  realjlcm,  the  fize  of  this  tree  would  be  enormous; 
but,  like  moft  very  large  trees,  its  ftem  is  lhort,  fpreading  wide 
at  the  bale,  the  roots  rifing  above  the  ground  like  buttrefies  to 
the  trunk,  which  is  ftmilar  not  to  a cylinder  but  to  the  fruttum 
of  a cone.  Mr.  Marlham  lays,  “ I found  it  in  1 68,  at  four 
feet,  40  feet  6 inches;  at  five  feet,  36  feet  6 inches;  and  at  fix 
feet,  3 1 feet  1 inch.”  In  the  principal  dimenfions  then,  the  fize 
of  lb’ fern,  it  is  exceeded  by  the  Hentley  oak  ; of  which  the  fame 
writer  gives  the  following  account:  “ In  1759  the  oa^  ’n  Holt- 
Foreft,  near^entley,wasat  7 feet,  34  feet.  There- is  alarge  excref- 


cenceat  3 and  6"  ted  that  would  render  the  meafure  unfair,--  In 
1 778  this  tree  was  increafed  half  an  inch  in  r 9. years.  I.tdoesnot 
appear  to  be  hollow,  but  by  the  trifling  increafe  I conclude  it  not 
found.”  Thefe  dimenfions,  however,  are  exceeded  by  thofe  of 
the  Boddington  oak.  It  grows  in  a piece  of  rich  grafs  land, 
called  the  Old  Orchard  Ground,  belonging  to  Boddington. 
Manor-Farm,  lying  near  the  turnpike-road  between  Cheltenham 
and  Tcwkfbury,  in  the  vale  of  Gloucefier.  The  ftem  is  remark- 
ably collected  at  the  root,  the  Tides  of  its  trunk  being  much  more 
upright  than  thofe  of  large  trees  in  general;  and  yet  its  cir- 
cumference at  the  ground  is  about  20  paces:  meafuring  with  a 
two  foot  rule,  it  is  more  than  18  yards.  At  three  feet  high  it  is 
42  feet,  and  where  fmalleft,  i.  e.  from  five  to  fix  feet  high,  it  is 
36  feet.  At  fix  feet  it  1 wells  out  larger,  and  forms  an  enormous 
head,  which  has  been  furniftied  with  huge,  and  probably  ex- 
tenfive, arms.  But  time  and  the  fury  of  the  wind  have  robbed 
it  of  much  of  its  grandeur;  and  the  greateft  extent  of  arm  in 
J 783  was  eight  yards  from  the  ftem. 

In  the  Gentleman’s  Magazine  for  May  1704  we  have  an 
account  of  an  oak  tree  growing  in  Penfhurft  park  in  Kent, 
together  with  an  engraving.  It  is  called  the  Bear  or  Bare  oai- , 
from  being  fuppoled  to  refemble  that  which  Camden  thought 
gave  name  to  the  county  of  Berkfhire.  The  tradition  at  Penfhurft 
is,  that  it  is  the  very  tree  planted  on  the  day  that  the  celebrated 
Sir  Philip  Sydney  was  born.  “Some  late  writers  (lays  Mr. 
Rawlet)  have  queftioned  this,  and  think  that  to  have  beeq  a 
different  tree,  which  was  cut  down  fome  years  ago,  and  was  in- 
deed much  larger  than  this.  I remember  being  once  in  the  hollow 
of  the  prefertt  oak  with  the  late  Sir  John.Culluni  ; and  his  opi- 
nion then  was,  that  its  antiquity  was  greater  than  the  period 
alligned.  But,  I allure  you,  the  tradition  of  lit  is  place  is  confcant 
for  this  tree;  and,  in  confirmation  of  it,  an  old  lady,  94  years 
of  age,  now  living,  has  told  me  that  all  the  tenants  uled  to 
furnilh  themfeives  with  boughs  from  this  tree,  to  flick  in  their 
hats,  whenever  they  went  to  meet  the  earls  of  Leicefter,  as  was 
always  the  cuftorn  to  do  at  the  end  of  the  park  when  they  came 
to  refide  at  their  feat  here.  This  fine  old  oak  Hands  upon  a plain 
about  300  yards  from  their  venerable  manlion,  near  a large 
piece  of  water  called  Lancup-iuell.  Ben  Jonlofl  and  Waller  nave 
particularly  noticed  it ; and,  from  the  diftinguilhed  owners  of  this 
place,  it  may  be  truly  faid  to  ftand  on  claific  ground.  Within 
the  hollow  of  it  there  is  a feat,  and  it  is  capable  of  containing 
five  or  fix  perfons  with  eafe.  The  bark  round  the  entrance  was 
fo  much  grown  up,  that  it  has  lately  been  cut  away  to  facilitate 
the  accefs.  The  dimenfions  of  the  tree  are  thefe. 


Girth  ciofe  to  the  ground  - 

Feet. 

35 

inches. 

6 

Ditto  one  foot  from  ditto 

27 

6 

Ditto  five  feet  from  ditto 

24 

0 

Height  taken  by  fliadow 

7 3 

6 

Girth  of  loweft,  but  nottlargeft, 

limb  6 

9 

With  refpeft  to  longevity,  Linnaeus  gives  account  of 

an  oak 

260  years  old  : but  we  have  had  traditions  of  fome  in  England 
(how  far  to  be  depended  upon  we  know  not)  that  have  at* 
tained  to  more  than  double  that  age.  Mr.  Marlham,  in  a 
letter  to  Thomas  Beevor,  Efq.  Bath  Papers,  Vol.  1.  p.  79, 
maWts  fome  very  ingenious  calculations  on  the  age  of  trees,  and 
concludes  from  the  increafe  of  the  Bentley  oak,  &c.  that  the 
Fortworth  chefnut  is  1 100  years  old. 

Befidcs  the  grand  purpofes  to  which  the  timber  is  applied 
in  navigation  and  architecture,  and  the  bark  in  tanning  of 
leather,  there  are  other  tiles  of  Ids  confeqneiice,  to  which  the 
different  parts  of  this  tree  have  been  refei  red.  The  Highlanders 
life  tl  te  bark  to  dye  their  yarn  of  a brown  colour,  or,  mixed 
with  copperas,  of  a black  colour.  They  call  the  oak  the  ding 
ot  all  the  tries  in  the  forejl ; and  the  herdfman  would  think  him- 
iclf  and  his  flock  unfortunate  if  he  had  not  a Huff  of  it.  The 
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acorns  are  a good  food  to  fatten  fvvine  and  turkeys ; and  after 
Hie  fevere  winter  of  the  year  1709,  the  poor  people  in  France 
were  nnTtrably  conitrained  to  eat  tliem  th'emfelves.  There  are, 
however,  acorns  produced  from  another  fpecies  of  oak,  which 
are  eaten  to  this  day  in  Spain  and  Greece,  with  as  much  plea- 
jfure  as  chefnuts,  without  the  dreadful  compulfion  of  hunger. 

Quercus -Marina,  the  Sea  oak,  in  botany,  the  name  of  one 
•of  the  broad-leaved  dichotomous  lea-fucufes.  It  is  not  agreed, 
among  the  late  bjtaniils,  what  was  the  fea  oak  of  Theopliraf- 
t : is  ; and  the  mptti ancient  hotanills,  Clufuis  and  Cnefalpinus, 
fuppo.fc  it  to-have  been  a fpecies  of  the  fhrubby  coralline  ; but 
that  feemsby  no  means  to  have  been  the  cafe,  iinceTlieophraf- 
tus  fays  his  fea  oak  had  a long,  thick,  and  Hefhy  leaf ; whence 
we  may  much  more  naturally  conclude  it  to  have  been  of  the 
focus  clafs. 

QUERIA,  in  botany:  A genus  of  the  trigynia  order. 
Belonging  to  the  triandria  clals  of  plants ; and  111  the  natural 
method  ranking  under  the  22d  order,  Caryophyllei.  The  calyx 
is  pentaphyllous  ; there  is  no  corolla  ; the  caplule  is  unilocular, 
and  tiivalved,  with  one  feed.  There  are  two  fpecies,  viz, 
hijpamca  and  cunadcnfis. 

QUESNE  (Abraham  du),  marquis  of  Quefne,  admiral  of 
th.e  naval  fbrers  of  France,  and  one  of  the  greateft  men  of  the 
lali  age,  was  born  in  Normandy  in  1610.  He  contributed  to 
the  defeating  of  the  naval  power  of  Spain  before  Gattari;  was 
■dangeroufly  wounded  before  Barcelona  in  1642,  and  on  other 
notations  : lie  went  into  the  fervicc  of  the  Swedes,  and  became 
yice-admiral  ; gave  the  Danes  an  entire  defeat,  killed  their 
admiral,  and  took  his  fhip.  He  was  recalled  into  France  in 
1647,  and  commanded  the  fquadron  fent  to  Naples.  Thefea- 
affairs  of  France  being  much  fallen,  he  fitted  out  divers  fltips 
for  the  relief  of  the  royal  army  that  blocked  up  Bourdeaux  ; 
which  was  the  principal  caufe  of  the  furrender  of  the  town. 
He  was  very  fortunate  in  the  lad  wars  of  Sicily,  where  he  beat 
the  Dutch  thrice,  and  De  Ruyter  was  killed.  He  alfo  obliged 
the  Algerines  to  fue  for  peace  from  France  in  a very  humble 
manner.  In  (liort,  Afia,  Africa,  and  Europe,  felt  the  effedts  of 
his  valour.  He  was  a Protdlant  ; yet  the  king  bellowed  on 
him  the  land  of  Bouchet,  and  to  immortalize  his  memory  gave 
it  the  name  of  that  great  man.  He  died  in  1688. 

QUESTION,  in  logic,  a propofilion  Hated  by  way  of  in- 
terrogation. 

Question,  or  Torture.  See  Rack. 

QTTESTOR,  or  Quaestor,  in  Roman  antiquity,  an  officer 
who  had  the  management  of  the  public  treafure.  The  quef- 
torlhip  was  the  firfl.  office  any  perfon  could  bear  in  the  common- 
wealth, and  gave  a right  to  fit  in  the  fenate.  At  firft  there 
were  only  two;  but  afterwards  two  others  were  created,  to 
take  care  of  the  payment  of  the  armies  abroad,  of  felling  the 
plunder,  booty,  &c.  for  which  puropofe  they  generally  accom- 
panied the  confuls  in  their  expeditions  ; on  which  account 
they  were  called  pc  cgr'r.i,  as  the  fir  It  and  principal  two  were 
called  urban i.  The  number  of  q.ueftors  was  afterwards  greatly 
increafcd.  They  had  the  keeping  of  the  decrees  of  the  fenate: 
and  hence  came  the  two  officers  of  quejlor  principle,  or  augujli , 
fomttimes  called  candiJatus  principis,  whofe  office  refembled  in 
molt  refpedts  that  of  our  fecretaries  of  fbatc  ; id  the  qttejhr 
palatii,  anfwering  in  agreat  meafurc  to  our  loi  c lancellor. 

QUEUE,  in  heraldry.  fignifics  the  tail  of  a b • x 1 1 : thus,  it  a 
lion  be  borne  with  a forked  tail,  he  is  blazoned  double-queued. 

QU  VEDO  n Villegas  (Francisco),  a - elebrated Spa- 
nilh poet,  born. at  Madrid  iri  1570.  He  was  defccr  led  ' orn  a no- 
ble family, and  was.made  aknight  of  St/James;  l at  vyas  thrown 
into  prifon  by  order  of  Count  Olivarez,  whofe  infiltration  he 
Satirized  In  his  verfes,  and  was  not  let  at  liberty  till  after  that 
nfinilter’s  dil’grace.  Quevedo  wrote  fome  heroic,  lyric,  and  face- 
tious poems.  He  alfo  compoled  feveral  treaties  on  religious. 


fubjefts,  and  has  Iran  dated  fome  authors  into  Spanilh.  He 
died  in  1645.  rFhe  molt  known  of  his  works  are,  1.  The  Spanilh 
Parnnffius.  2. The  adventurer  Bufcon.  3.  Vifions  of  Hell  Re- 
formed, &c.  Quevedo  was  one  of  the  greateft  fcholars  and 
molt  eminent  poets  of  his  time.  His  youth  was  fpent  in  the" 
fenvice  of  his  country  in  Italy,  where  he  diftinguiflied  himfeif 
with  the  utmoft  fagacity  and-  prudence.  His  moral  dilcouries 
prove  his  found  dodtiiue  and  religious  fentinaents,  while  his 
literary  pieces  difplay  his  infinite  judgment  and  refined  take. 
His  great  knowledge  of  Hebrew  is  apparent  from  the  report  of 
the  hiltorian  Mariana  to  the  king,  requefiing  that  Quevedo 
might  revife  the  new  edition  of  the  Bible  of  Arias  Montanus. 
His  tranfiations  of  Epi&etus  and  Phocylides,  with  his  imita- 
tions of  Anacreon,  and  other  Greek  authors,  (how  how  well  he 
was  verfed  in  that  language  : that  he  was  a Latin  Icholar,  his 
conliant  correfpondence,  from  the  age  of  twenty,  with  Lipfius, 
Chilllet,  and  .Scioppius,  will  fufficiently  illiiftrate.  As  a poet, 
he  excelled  both  in  the  ferious  and  burlelque  fly le,  and  was 
fingnlarly  happy  in  that  particular  turn  we  have  fince  admired 
in  Butler  and  Swift.  His  library,  which  confided  of  about  five 
thoufand  volumes,  was  reduced  at  his  death  to  about  two- 
thoufand,  and  is  preferved  in  the  convent  of  St.  Martin  at 
Madrid. 

QUICK,  or  Quickset  Hedge,  among  gardeners,  denote  all- 
live  hedges,  of  whatever  fort  of  plants  they  are  compofed,  to. 
diftirigififfi  them  from  dead  hedges;  but  in  a more  ftridt  fenfe 
of  the  word,  it  isreftrained  tothofe  planted  with  the  hawthorn,, 
under  which  name  thofe  young  plants  or  lets  are  fold  by  the 
nurfery-gardeners  who  raife  them  for  fate.  See  the  article* 
Hedges. 

QUICKLIME,  a general  name  for  all  calcareous  fubltances 
when  deprived  of  their  fixed  air;  fuch  as  chalk,  limeftone, 
oylter-fhells,  & c.  calcined.  See  Chemistry.  Quicklime  has- 
the  following  properties. 

1.  It  is  entirely  (oluble  in  water,  with  which  it  unites  fo- 
rapidly  as  to  occafion  confiderable  heat.  When  expofed  to 
air,  it  imbibes  moilture  from  thence*  When  united  with  as 
much  water  as  is  lufficient  to  make  it  a fluid  pafte,  it  is  called 

Jink  d bme.  Water  faturated  with  quicklime  is  called  lime-- 
zunter  According  to  Brandt  lime  water  contains  about  one 
part  of  quicklime  to  700  or  800  parts  of  water.  Slaked  lime, 
or  lime  water,  being  expofed  to  the  atmofphere,  attract  from 
thence  particles  of  fixable  air  which  float  in  it,  by  which  means 
the  quicklime  is  rendered  nnld,  infoluble  in  water  and  there- 
fore appears  on  the  furface  of  the  lime-water,  or  of  the  flaked- 
lime  where  this  combination  happens,  in  the  ltate  of  mild  or- 
combined  calcareous  earth,  convertible  by  a fecond  calcination 
into  quicklime,  and  is  called  cream  of  lime. 

If  the  earth  ditfolved  in  lime  water  be , precipitated  from 
thence  by  any  fubftance  containing  fixable  air  as  by  mild 
alkalis  or  magnefia,  it  will  unite  with  this  air,  become  mild, 
and  refame  its  former  weight  and  properties  which  it  polfelled 
before  calcination.  But  if  it  be  precipitated  from  the  water  by 
means  of  lome  lubltancc  which  does  not  contain  fixable  air,  but 
which  is  more  ftrongly  difpofed  than  the  earth  to  unite  with  the- 
water,  for  inltance,  fpirit  of  wine,  the  earth  thus  precipitated 
will  be  in  the  ltate  of  quicklime,  that  is,  cauftic,  and  foluhle 
in  water. 

2.  Quicklime  unites  with  acids  without  eflervefcencc,  which 
is  nothing  elfc  than  an  extrication  of  the  fixable  air,  of  which 
quicklime  has  been  already  deprived.  It  neverthelefs  faturates 
as  much  acid  as  it  would  have  done  if  it  had  not  been  calcined. 

3.  Quicklime  is  more  powerfully  difpofed  to  unite  with  fixable 
air  than  fixed  or  volatile  alkalis,  or  magnefia.  Hence,  when 
treated  with  thefe  fubltances,  it  takes  from  them  their  fixable, 
air, and  is  itfelf  rendered  mild,  and  reltored  to  its  original  weight 
and  properties.  Thus  two  drains  of  chalk,  having  been  by. 
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calcination  reduced  to  one  dram  and  eight  grains  of  quicklime, 
were  thrown  into  a filtrated  folution  of  an  ounce  of  mild  fixed 
alkali  in  two  ounces  of  water,  and  digetled  during  fome  time,-; 
by  which  the  calcareous  earth  became  mild,  and  weighed  one 
dram  and  58  gr.  Bv  means  of  magnefia,  the  calcareous  earth 
may  be  precipitated  from  lime-water;  and  this  earth  is  found 
to  be  mild,  and  to  have  deprived  the  magnefia  of  its  fixable  air. 
By  depriving  alkalis  of  their  fixable  air,  quicklime  renders  them 
more  cauliicand  folvent,  for  the  latne  reafon  that  itfelf  is  by  this 
privationof  air  rendered  more’caufticand  powerfully  folvent.  This 
inereafe  of  caufticity  and  diffolving  power  is  confident  with  a ge- 
neral rule,  namely,  that  the  more  Ample  or  lets  compounded  any 
body  is,  that  is,  the  lefs  its  general  tendency  to  union  is  fatisfied, 
the  more  difpofed  it  is  to  unite  with  or  dill'olve  other  fubftances. 

4.  Quicklime  has  a difpofition  to  unite  with  fulphur,  with 
which  it  forms  a nepar  of  fulphur,  fimilar  to  that  made  by 
fulphur  united  with  an  alkali,  and,  like  this,  foluble  in  water. 
It  is  alio  difpofed  to  unite  with  oils  and  with  animal  and  vege- 
table matters,  with  refpedt  to  which  it  difeovers  a cauftic  and 
corrolive  property. 

5.  Quicklime  mixed  with  fand  forms  a mafs  which  hardens, 
and  is  ufed  as  a cement  or  mortar. 

All  thefe  properties  of  quicklime  have  been  the  objedts  of 
eonlideration  to  the  chemills  and  philofophers ; who  have,  as 
ufual,  been  divided  in  their  opinions  on  the  lubjedt.  The  evi- 
dent refemblancc  of  the  action  of  quicklime  to  fire,  has  given 
occafion  for  one  party  to  derive  all  the  adtive  properties  of  this 
fubftance  from  fire  ; while,  on  the  other  hand,  its  want  of  heat, 
and  incapacity  of  letting  bodies  on  fire,  unlefs  by  an  accelfion 
of  water,  were  objections  altogether  infurmountable.  On  the 
other  hand,  thofe  who  denied  the  materiality  of  fire,  and  affirmed 
that  it  confifts  only  in  a motion  mechanically  produced  among 
the  particles  of  bodies,  were  altogether  at  a lots  to  lhow  a reafon 
•why  this  motion,  or  any  thing  refembling  it,  ffiould  continue 
perhaps  for  months  after  the  exciting  caufe  is  taken  away.  To 
remove  this  difficulty,  fome  have  had  recourfe  to  the  adtion  of  a 
latent  acid  communicated  to  the  quicklime  by  the  fire;  and 
which  one  chemift  (Mr.  Meyer)  has  diftingitiffied  by  the  name 
of  acidum  fingue.  But  on  this  hypothefis  it  may  be  remarked 
in  the  firft:  place,  that  the  adVton  of  acids  is  as  difficult  to  be 
explained  as  that  of  fire ; and,  in  the  fecond  place,  that  as  all 
fubftances,  by  calcination  into  quicklime,  lofe  confiderably  ot 
their  weight,  it  feems  very  improbable  that  they  ffiould  acquire 
an  acid  or  any  other  fubftance  which  could  inereafe  their  weight. 
Befides,  from  the  experiments  of  Dr.  Black,  it  appears  that 
the  diminution  of  weight  in  calcareous  fubftances  is  owing  to 
their  parting  with  a quantity  of  fixed  air,  the  weight  of  which 
is  much  more  con fiderable  than  that  of  any  moifture  or  fatty 
matter  they  contain.  The  lofs  of  this  fixed  air  is  now  alfo 
univerfally  allowed  to  be  the  reafon  of  the  caufticity  of  the  quick- 
lime, as  its  fuperior  attraction  for  fixed  air  is  looked  upon  to 
be  the  reafon  why  it  renders  fixed  and  volatile  alkalis  cauftic  like 
itfelf.  The  only  queftiou  therefore  can  be.  By  what  means  are 
the  calcareous  earths  deprived  of  their  fixed  air  ? To  this  queftion 
the  anfwer  is  evident,  namely,  that  the  adtion  of  the  fire  expels  the 
fixed  air  ; apd  if  this  is  the  cafe,  it  is  evident,  that  to  this  adtion 
of  fire,  continued,  the  cauftic  properties  of  the  lime  are  owing. 

We  come  now  to  the  difeuffion  of  the  queftion,  Whether 
quicklime  is  to  be  confidered  as  a pure  earth,  or  a combination 
of  It  with  fomething  elfe  ? — Molt  of  the  chemills,  fince  the 
dilcovery  of  fixed  air,  have  been  inclined  to  think  that  quick- 
lime is  a pure  earth  uncornbincd  with  any  thing  elfc,  and  that 
it  approaches  more  nearly  t«  the  (late  of  elementary  earth  than 
any  other.  But  this  opinion  Icems  not  to  have  a folid  foun- 
dation ; for  there  are  other  earths,  luch  as  the  bafis  of  alum, 
which,  as  far  as  they  can  be  examined  by  us,  are, -equally  purq 
with  quicklime,  and  yet  difeover  not"  the  fmallefl  cauljiyity,. 
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even  after  the  molt  violent  calcination.  Befides,  from  the  pro- 
perty which  quicklime  has  of  depriving  alkaline  falts  of  their 
fixed  air,  we  may  learn,  that  there  exifts  in  it,  when  kept  by 
itfelf,  a certain  principle  which  prevents  it  from  "abforbing 
again  the  fixed  air,  with  which  it  was  once  fo  clofely  united, 
except  in. certain  cirt  umltances.  It  is  well  known,  that  fixed 
alkalis,  as  well  as  thole  which  arc  volatile,  will  abforb  fixed 
air  from  the  common  atmofphere  ; and  hence,  though  they  arc 
prepared  in  the  moil  cauftic  ftate,  they  will  in  a very  fhort 
time  become  mild  by  an  expofure  to  the  atmofphere ; nay,  it 
requires  no  fmall  degr.  e of  care  to  prevent  the  atmofphere 
from  having  as  much  accefs  to  them  as  is  necelfary  to  change 
them  from  a caufticvto.a  mild  ftate.  Now,  as  thefe  fubftances 
thus  attract  the  fixed  air  from,  the  atmofphere,.  it  thence  appears 
that  the  atmofphere  parts  very  readily  with  the  fixed  air  which 
it  contains.  The  quicklime,  however,  though  it  has  a greater  at- 
traction for  fixed  air  than  the  alkalis,  yet  does  not  become  near 
fo  fuon  mild  from  expolure  to  the  air  as  the  alkalis  which  have 
lefs  attraction  than  itfelf.  Hence  the  necelfary  inference  mud 
be,  that  quicklime,  after  being  once  calcined,  inftead  of  at- 
tradling,  repels  fixed  air,  unleis  it  is  placed  in  certain  circum- 
ltances,  wherein  the  repelling  power  is  deftroyed,  and  the  at- 
tradtive  power  again  rnnnifylts  itlell.  • Now  it  is  manifelt,  that 
the  power  which  originally  repelled  the  fixed  air  was  the  adtion 
of  fire  ; and  confequently,  while  the  quicklime  refufes  to  attradl 
fixed  air,  we  mult  conclude  that  it  is  the  fame  adtion  which 
prevents  the  union.  Quicklime  therefore  is  not  a pure  earth, 
but  a combination  of  a pure  earth  with  fire  ; juft  as  chalk,  or 
limeltone  uncalcined,  is  not  a pure  earth,  but  a combination  of 
a pure  earth  with  fixed  air.  In  all  chemical  trials,  then,  where 
quicklime  is  ufed,  the  double  eledtive  attradlion  will  manifelt 
itfelf  as  much  as  in  a combination  of  different  falls,  metals, 
and  acids.  Thus,  when  water  is  poured  on  quicklime,  the  at- 
tradtion  between  that  element  and  earth  is  ftronger  than  the 
attradtion  between  earth  and  fire.  The  confequence  is,  that 
the  water  expels  the  fire,  juft  as  vitriolic  acid  poured  upon 
fea-falt  expels  the  marine  acid.  The  fire,  then,  having  nothing 
with  which  it  can  form  a chemical  combination,  becomes  fen- 
fible  to  the  touch,  firft  making  the  lime  very  hot,  and  then 
gradually  diffipating  in  the  atmofphere.  However,  as  the 
water  combines  with  the  earth  but  in  very  fmall  quantity,  it 
can  only  expel  the  fire  from  that  quantity  with  which  it  does 
combine  ; and  confequently  the  lime  ltill  retains  its  cauftic 
quality,  though  in  a degree  fomewhat  milder  than  what  it  was 
originally.  We  mult  alfo  confider,  that  water  itfelf  has  a 
confiderable  attradlion  for  fire  as  well  as  for  earth;  and:  the 
confequence  of  this  mult  be,  that  part  ol  the  lime  will  be  dif- 
folved  in  the  water,  if  more  of  that  element  is  added  than  what 
the  earth  can  abforb  without  loling  the  form  of  a dry  powder. 
Hence  the  origin  of  lime-water,  which  is  only  a fmall  quan- 
tity of  lime  in  its  cauftic  ftate  dillblved  a large  quantity  of 
water.  This  diffolution  is  owing  to  the  double  attradlion 
of  fire  to  earth  and  water;  for,  as  long  as  the  water  can  admit 
the  calcined  earth  to  that  intimate,  union  with  itfelf  which  is 
called  a chemical  combination,  the  earth  mull  (till  retain  all  the 
caufticity  which  the  fire  gives  it,  and  ditlolve  in  the  water. 
When  the  earth  is  in  too  large  quantity  to  be  thus  combined 
with  the  water,  the  latter  is  only  abforbed  into  the  pores  of  the 
earth,  where  by  its  bulk  it  fplits  the  ftone  or  calcined  matter 
all  to  pieces,  and  reduces  it  to  an  impalpable  powder,  expell- 
ing a proportionable  quantity  of  fire  from  thole  pores  which  at 
now  occupies.  The  water,  however,  is  capable  of  radically 
dillolving  but  a very  fmall  portion  of  calcinsd  earth  and 
therefore  the  fame  quantity  of- quicklime  will  ferve  for  pre- 
paring lime-water  a great  number  of  times  over;  but  at  laft 
a large  quantity  is  left,  which  feems  to  be  quite  inert,  and  has 
loft  the  properties  of  quicklime.-  Thofe  who  have  triad  the  e&- 
8 P ‘ 
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perlment  of  lixiviating  lime  with  frefh  quantities  of  water  till 
it  ceafes  to  he  foluble,  have  fixed  the  proportion  of  foluble 
matter  in  the  lime  at  about  one-third  of  the  whole  ; but  from 
Dr.  Black’s  experiments  it  appears  that  quicklime  may  all  be 
difi'olved  in  water  at  once,  provided  the  water  is  in  fufficient 
quantity.  Its  inaftivity,  therefore,  after  repeated  affufions  of 
water,  muft  be  owing  to  fome  change  produced  by  the  water  ; 
but  whether  this  is  owing  to  an  abforption  of  all  the  fire  it  con- 
tained by  the  great  quantity  of  water,  or  to  a fupply  of  fixed 
air  given  by  the  water,  has  not  yet  been  determined  by  any  ex- 
periment. 

If,  inftead  of  pouring  cold  water  upon  quicklime,  we  pour 
that  which  is  already  heated,  the  abforption  is  much  lefs  Com- 
plete ; becaufe  the  water,  having  already  a luperfluous  quan- 
tity of  heat,  is  refilled  by  that  which  is  contained  in  the  quick- 
lime in  a latent  ftate  ; and  hence  it  is  a general  obfervation, 
that  hot  water  is  lefs  proper  for  llaking  lime  than  cold.  But  if 
we  pour  any  acid  upon  quicklime  which  contains  a great 
quantity  of  fire  in  a latent  ftate,  and  has  likewife  a violent 
attraction  for  the  earth,  a much  greater  degree  of  heat  is  pro- 
duced than  with  Ample  water.  With  the  vitriolic  acid,  indeed, 
this  is  not  fo  well  perceived,  if  the  common  calcareous  earths 
are  made  ufeof;  becaufe  their  infolubility  in  this  acid  dimi- 
nifhes  its  effeft  : but  if,  inftead  of  thefe  earths,  we  take  mag- 
nefia  newly  calcined,  the  heat  is  fo  great,  that  the  aqueous  va- 
pour, not  having  time  to  evaporate  (lowly,  is  driven  off’  with 
a confiderable  explofion.  If  the  common  calcareous  earths, 
well  calcined,  are  diflolved  in  the  nitrous  acid,  a mod  violent 
degree  of  heat  is  produced  ; more  indeed  than  in  any  other  cafe 
where  a liquid  is  concerned  : for  the  nitrous  acid  itfelf  contains 
a great  deal  of  latent  heat ; the  quicklime  does  the  fame;  and 
by  the  intimate  union  of  the  earth  with  the  acid,  all  this  latent 
heat,  at  leaft  a great  part  of  it,  both  in  the  quicklime  and 
fpirit  of  nitre,  is  difplaced,  and  attacks  the  aqueous  fluid,  as 
being  neareft  to  it ; from  whence  it  is  dillipated  in  the  air, 
or  abforbed  by  the  neighbouring  fubftances.  The  fame  thing 
happens,  only  in  a lefs  degree,  when  the  marine  acid  is  em- 
ployed. 

When  quicklime  is  mixed  with  a folution  of  mild  alkali,  a 
double  decompofition,  and  two  new  compofitions,  take  place. 
The  quicklime  may  be  confidered  as  a combination  of  earth 
and  fire,  while  the  alkali  in  the  prefent  cafe  afts  as  a combi- 
nation of  fait  and  air.  Thefe  two  fubftances,  therefore,  arc  no 
fooner  put  into  fuch  circumftances  as  enable  them  to  aft  on 
each  other,  than  the  quicklime  attrafts  the  air  from  the  alkali, 
and  gives  its  own  fire  in  exchange,  which  the  alkali  takes  up, 
and  thus  is  rendered  cauftic,  while  the  quicklime  becomes 
mild.  Neverthelefs,  though  the  alkali  here  feems  to  have  the 
greater  att  raft  ion  for  fire,  and  the  quicklime  for  air  ; yet  it 
appears  that  the  alkali  is  by  no  means  capable  of  keeping  the 
fire  which  it  has  imbibed  for  any  length  of  time:  for,  no  fooner 
iS  it  expofed  to  the  aftion  of  the  air,  than  it  parts  with  the 
fire  which  it  had  imbibed,  regains  its  air,  and  becomes  mild. 
This,  however,  in  all  probability  is  owing  to  its  extreme  folu- 
bility  m water  while  in  a cauftic^ftate ; for  quicklime  itfelf,  when 
diftolved  in  water,  very  eafily  regains  its  fixed  air,  nay,  even 
more  than  it  contains  in  a nattural  ftate.  See  the  article  Salt. 

On  the  whole,  then,  the  properties  of  quicklime  may  be  ex- 
plained in  a very  eafy  manner  on  Dr.  Black’s  principle  of  latent 
fieat.  That  heat  confifts  in  a latent  ftate  in  quicklime,  as  well 
as  in  vapour,  we  have  inconteftable  proofs ; becaufe,  in  all 
cafes  where  quicklime  changes  its  nature  and  becomes  more 
mild,  a degree  of  heat  is  produced,  and  which  is  always  pro- 
portionable to  the  change  made  on  the  quicklime.  In  the 
making  of  quicklime,  therefore,  the  air  is  expelled,  and  a pro- 
portional quantity  of  fire  enters  ; in  diftblving  it  in  an  acid, 
llaking,  &c.  an  acid,  air,  or  water,  expels  part  of  the  heat, 


which  then  becomes  fenfible.  By  long  expofure  to  the  air,  the 
heat  gradually  evaporates  ; the  fixed  air  re  fumes  its  place  ; and 
the  quicklime,  being  thus  incrcafed  in  bulk,  embraces  thofe 
bodies  very  clofely  which  lie  neareft  to  it ; infomuch  that, 
when  mixed  with  land  and  (tones,  it  will  harden  with  them 
almoft  into  the  folidity  of  a rock  (fee  Cement  and  Mortar). 
When  mixed  with  animal ' or  vegetable  fubftances,  it  dettroys 
or  decompounds  them,  both  by  the  aftion  of  its  internal  heat, 
and  by  its  attraction  for  a certain  acid  contained  in  the  animal 
fubftances,  and  an  oily  matter  in  the  vegetables  ; and  hence  its 
property  of  burning  cloth,  though  its  attraction  for  the  oily 
matter  juft  mentioned  makes  it  an  excellent  whitener  when 
properly  applied.  See  Bleaching. 

QUICKSILVER,  or  Mercury,  one  of  the  perfeft  metals, 
and  fo  fufible  that  it  cannot  be  reduced  to  a tolid  ftate  but  by 
the  mod  intenfe  degree  of  cold,  fcarcely,  if  at  all,  under  40° 
below  o of  Fahrenheit’s  thermometer.  See  Congelation. 
For  the  method  of  extracting  quickfilver  from  its  ore,  & c.  fee 
Metallurgy.  For  the  various  preparations,  &c.  from  it,  fee 
Chemistry  and  Pharmacy.  And  for  its  ufc  in  medicine, 
fee  Medicine,  and  Mercury. 

j.  It  is  found  Native,  as  in  the  mines  of  India,  Friuli, 
Lower  Auflria,  Deux  Fonts,  &c.  flowing  through  beds  of 
(tone,  and  collefting  in  the  clefts  or  cavities  of  rocks.  In  thefe 
mines,  however,  Mr.  Kirwan  is  of  opinion  that  it  is  mixed 
with  lome  other  metal,  as  the  globules  into  which  it  is  divided 
are  not  perfectly  fpherical.  In  Sweden  and  Germany  it  has 
been  found  united  to  filver  in  form  of  a hard  and  fomewhat 
brittle  amalgam.  It  has  alfo  been  obferved  vifibly  diffufed 
through  maffes  of  clay  or  (tone,  of  a white,  red,  or  blue  co- 
lour, and  very  heavy  in  Spain  and  ldria;  and  in  Sicily  in  beds 
of  chalk. 

Mines  of  quickfilver,  however,  are  very  rare,  infomuch  that, 
according  to  the  calculations  of  Hoffman,  there  is  50  times  more 
gold  got  every  year  out  of  the  mines  than  mercury  and  its  ores. 
But  Dr.  Lewis  in  his  notes  upon  Neumann  fays,  that  Cramer 
fufpefts  that  Hoffman  only  meant  five  times  inftead  of  50  : 
but  neither  the  Latin  nor  the  Englifti  edition  of  this  author 
exprelfes  any  fuch  thought ; on  the  contrary,  he  adopts  the  fame 
opinion;  and  only  adds,  that  mercury  is  much  more  frequently- 
met  with  than  is  commonly  believed  ; but  being  fo  volatile  in 
the  fire,  it  often  Hies  off  in  the  reading  of  ores,  and  efcape9 
the  attention  of  metallurgifts. 

According  to  Neumann,  the  mines  of  ldria  have  produced 
at  the  rate  of  231,778  pounds  weight  of  mercury  per  annum ; 
but  thofe  of  Almaden  in  Spain  produce  much  more.  The 
chemifts  of  Dijon  inform  us,  that  their  annual  produce  is  five 
or  fix  thoufand  quintals,  or  between  five  and  fix  hundred  thou- 
fand  pounds  weight.  In  the  year  1717  there  were  upwards  of 
2,500,000  pounds  of  quickfilver  fient  from  them  to  Mexico,  for 
the  amalgamation  of  the  gold  and  filver  ores  of  that  country. 

At  Guancavelica  in  Peru,  the  annual  produce  of  the  mines, 
according  to  Bomare,  amounts  to  one  million  of  pounds,  which 
a e carried  over  land  to  Lima,  thence  to  Arica,  and  laftly  to 
Potofi,  for  the  fame  purpofe. 

Betides  thefe  mines  there  are  others  in  Brafil  near  Villa  Rica, 
(vhere  fuch  a quantity  of  cinnabar  and  native  running  mercury 
are  found  near  the  furface  of  the  earth,  that  the  black  (laves 
often  colleft  it  in  good  quantities,  and  fell  it  for  a trifling  price 
to  the  apothecaries;  but  none  of  thefe  mines  have  ever  been 
worked  or  taken  notice  of  by  the  owners.  Gold  naturally  amal- 
gamated with  mercury  is  likewife  met  with  in  the  neighbour- 
hood of  that  place  ; and  it  is  laid  that  almoft  all  the  gold  mines 
of  that  country  are  worked  out  by  Amply  walking  them  out 
with  running  water,  after  reducing  into  powder  the  hard 
ores,  which  are  fometimes  imbedded  in  quartzofc  and  rocky 
matrices. 
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In  the  duchy  of  DeuxPonts,  and  in  the  Lower  Auftria,  the 
quickfilver  Hows  from  a fchiftofe  or  ftony  matrix,  and  is  pro- 
bably, lays  Mr.  Kirwan,  mixed  with  foine  other  metal,  as  its 
globules  are  not  perfe£tly  fpherical.  The  mines  of  Friuli  are 
ill  in  fimilar  beds  or  ftrata.  The  metal  is  likewile  found  vifibly 
ditl'uled  through  matfes  of  clay  or  very  heavy  (tone,  of  a white, 
red,  or  blue  colour  ; of  which  laft  kind  are  the  mines  ol  Spain, 
fome  of  Idria,  and  of  Sicily.  Malcagni  found  fluid  quick- 
filver, as  well  as  native  cinnabar  and  mineral  ethiops,  near  the 
lake  of  fra  vale  in  the  duchy  of  Sienna;  but  the  quantity  was 
fu  i'mail  as  not  to  be  worth  the  expenfe  of  working.  Un  the 
other  hand,  the  following  mines  afford  profits  to  the  owners 
after  clearing  all  expenfes,  viz.  thole  at  Kremnitz  in  Hungary  ; 
at  Horowitz  in  Bohemia;  Zorge  in  Saxony;  Wolflleim,  Stahl  - 
berg,  and  Moefchfeld  in  the  Palatinate.  Mercury  is  alfo 
brought  from  Japan  in  the  Eaft  Indies  ; but  the  greateft  part 
of  what  is  fold  in  Europe  as  Japan  cinnabar  is  faid  to  be  rna- 
ilufattured  in  Holland. 

Lemery,  Pomet,  and  others,  lay  down  fome  external  marks 
by  which  we  may  diftinguifli  thofe  places  where  there  are  mines 
of  quickfilver,  viz.  thick  vapours  like  clouds  arifing  in  the 
months  of  April  and  May  ; the  plants  being  much  larger  and 
greener  than  in  other  places  : the  trees  feldom  bearing  flowers 
or  fruit,  and  putting  forth  their  leaves  more  (lowly  than  in 
other  places  ; but,  according  to  Neumann,  thefe  maiks  are  far 
from  being  certain.  They  are  not  met  with  in  all  places  where 
there  is  quickfilver,  and  are  obferved  in  places  where  there  is 
rone.  Abundance  of  thefe  cloudy  exhalations  are  met  with  in 
the  Hartz  foreft  in  Germany,  though  no  riiercury  has  ever  been 
found  there  ; to  which  we  may  add,  that  though  vaft  quan- 
tities of  mercurial  ores  are  found  at  Almaden  in  Spain,  none 
of  the  above-mentioned  indications  are  there  to  be  met  with. 

Native  mercury  was  formerly  fought  from  the  mines  of  Idria 
with  great  avidity  by  the  alchemitls  for  the  purpofe  of  making 
gold;  and  others  have  fhown  as  ridiculous  an  attachment  to 
the  Hungarian  cinnabar,  luppofing  it  to  be  impregnated  with 
gold;  nay,  we  are  informed  by  Neumann,  that  not  only  the 
cinnabar,  antimony,  and  copper  of  Hungary,  but  even  the 
vine-trees  of  that  country,  were  thought  to  be  impregnated  with 
the  precious  metal.  Not  many  years  ago  a French  chemifl 
advertifed  that  he  had  obtained  a confiderable  quantity  of  gold 
from  the  afhes  of  vine-twigs  and  Items,  as  well  as  of  the  garden 
foil  where  they  grew  ; but  the  fallehood  of  thefe  alfertions  was 
demonftrated  by  the  count  de  Lauragais  to  the  latisfablion  of 
the  Royal  Academy  of  Sciences. 

The  reduftion  of  mercury  into  a folid  date,  fo  that  it  might 
be  employed  like  filver,  was  another  favourite  alchemical  pur- 
fuit.  But  all  procefles  and  operations  of  this  kind,  fays  Neu- 
mann, if  they  have  mercury  in  them,  are  no  other  than  hard 
amalgams.  When  melted  lead  or  tin  are  juft  becoming  con- 
fident after  fufion,  if  a flick  be  thruft  into  the  metal,  and  the 
hole  filled  with  quickfilver,  as  foon  as  the  whole  is  cold,  the 
mercury  is  found  folid.  Macquer  informs  us,  that  mercury 
becomes  equally  folid  by  being  expofed  to  the  fumes  of  lead. 
Maurice  Hoffman,  as  quoted  by  Neumann,  even  gives  a pro- 
cefs  for  reducing  mercury,  thus  coagulated,  to  a ftate  of  mal- 
leability, viz.  by  repeatedly  meliing  and  quenching  it  in  linfeed 
oil.  Thus,  he  tells  us,  we  obtain  a metal  which  can  be  formed 
into  rings  and  other  utenfils.  But  here  the'mercury  is  entirely 
ditfipated  by  the  repeated  fufions,  and  nothing  but  the  original 
lead  is  left.  Wallerius,  after  mentioning  ftrong  foap  leys,  or 
cauftic  lixivium,  and  fome  other  liquors  proper  for  fixing 
quickfilver,  tells  us,  that  by  means  of  a certain  gradatory  wa- 
ter, the  compofition  of  which  he  learned  from  Creuling  de 
Aureo  fr'eHere,  he  could  make  a coagulum  of  mercury  whenever 
be  pleafed,  of  fuch  cofififtency  that  great  part  of  it  would  refill 


cupellation ; but  what  this  gradatory  water  was,  he  has  not 
thought  proper  to  lay  before  the  public. 

2.  Native  precipitate  per  fe,  in  which  the  metal  is  mineralized 
by  aerial  acid.  This  was  lately  found  in  Idria,  in  hard  com- 
pact maffes  of  a brownifh  red  colour  and  granular  texture, 
mixed  with  fome  globules  of  native  mercury.  A hundred  part* 
of  it  afford  91  of  running  mercury. 

Various  litttle  globules  of  mercury  were  contained  in  this 
ore,  which  are  rendered  very  vifible  by  being  heated,  hut  are 
foon  reabforbed  by  cooling.  On  expofing  it  to  the  fire  in  an 
iron  Ipoon,  the  red  colour  foon  became  more  vivid,  but  turned 
yellowifh  on  cooling.  Diftilled  in  a pneumonic  apparatus,  a, 
quantity  of  dephlogifticated  air  was  produced,  though  lets  by 
one  fourth  than  what  ftiould  have  been  produced  by  an  equal 
quantity  of  cinnabar.  On  diddling  an  ounce  of  this  ore  in  a 
glafs  retort,  a little  yellow  powder  was  left,  which  weighed  a 
fourth  part  of  a grain,  and  ftained  the  bottom  of  the  retort  in 
a manner  fimilar  to  what  is  done  by  the  calx  of  filver  to  white 
glafs  in  fimilar  circumftances.  On  cupelling  this  powder  with 
144  grains  of  lead  wrapped  up  in  paper,  the  increafed  weight 
of  the  lead  over  that  of  the  teft  of  Comparifon  fhowed  that  the 
calx  was  reduced  into  its  metallic  ftate  of  filver.,  and  mixed  with 
that  of  lead. 

3.  M'meraVifcd  by  the  vitriolic  anil  marine  acids.  This  kind 
of  ore  was  firft  dilcovered  in  the  year  1776,  at  Obcrmofchal  in 
the  duchy  of  Deux  fonts.  It  has  a fpar-like  appearance,  and 
is  either  bright  and  white,  or  yellow  or  black,  and  mixed  with 
cinnabar  in  a ftony  matrix.  The  native  marine  fait  of  mer- 
cury is  in  the  ftate  of  corrofive  fublimate. 

4.  Native  cinnabar,  in  which  the  metal  is  mineralifed  by 

fulphur.  This  is  of  different  fliades,  from  a yellowifti  to  a deep 
red  ; and  is  found  either  pure  in  hard  friable  maffes,  either 
fliapelefs  or  cryftallized  in  cubes,  and  fomefcimes  tranfparent,  or 
intermixed  with  clay  or  ftone,  or  interfperfed  through  the  ores 
of  other  metals,  particularly  thofe  of  filver,  copper,  or  martial 
pyrites.  Its  texture  is  either  radiated,  ftriated,  fcaly,  or 

granular  A hundred  parts  of  cinnabar  contain  about  80  of 
mercury  and  20  of  fulphur  ; but  artificial  cinnabar  contains  a 
little  more  fulphur,  and  hence  its  colour  is  darker.  Its  fpecific 
gravity  is  about  7.000  ; it  fublimes  in  clofe  veffels,  and  is  de- 
compofed  and  volatilized  in  open  ones.  It  is  found  in  the 
duchy  of  Deux  Fonts,  in  the  Palatinate,  in  Hungary,  Friuli, 
and  Almaden,  in  Spain,  and  in  South  America,  efpecially  at 
Guancavelica  in  Peru.  It  is  fometimes  corapaft,  and  fome- 
times  found  in  tranfparent,  ruby-coloured  cryftals,  and  often 
in  a kind  of  feales  or  flattened  laminre.  It  is  called  native 
vermilion,  and  cinnabar  in  flowers,  when  it  is  in  the  form  of  a 
very  bright  red  powder.  It  is  alfo  found  in  different  earths,  in 
felenite  mixed  with  iron,  with  pyrites,  and  with  fulphur,  Mr. 
Fourcroy  enumerates  the  following  varieties  : 1.  Tranfparent 
cinnabar,  red  and  cryftallized  in  very  fhort  triangular  prifms, 
terminated  by  triangular  pyramids.  2.  Tranfparent  red  cin- 
nabar, in  odlohedral  cryftals,  confifting  of  two  triangular  py- 
ramids united  at  their  bales  and  truncated.  3.  Solid  compact 
cinnabar,  of  a brown  or  bright  red  ; it  is  fometimes  foliated. 
4.  Red  cinnabar  diftributed  in  ftriae,  on  a ftony  matrix,  or  on 
folid  cinnabar.  It  is  fometimes  compofed  of  needles  like  co- 
balt. 5.  Cinnabar  in  flowers,  or  native  vermilion.  It  is  of 
a bright  red  colour,  and  fatin  appearance,  adhering  to  different 
matrices,  inform  of  a very  fine  powder.  It  is  fometimes  cryf- 
tallized in  very  fmall  needles,  and  then  greatly  refembles  the 
foregoing. 

The  finer-coloured  ores  of  mercury  are  never  worked  for 
extra&ing  the  metal,  but  ufed  entirely  as  pigments;  but  they* 
have  been  very  injudicioufly  preferred  for  medicinal  ufes  to  the 
more  pure  fadlitious  cinnabars;  for  we  feldom  meet  with  any 
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iiatrvc  cinnabar  that  has  not  fome  earthy  or  ftony  matter  in- 
termixed with  it,  nor  \Vith  two  pieces  that  perfectly  agree. 
There  are  three  varieties  principally  difttri£uifhed  in  the,  {hops  5 
viz;  1.  Cinnabar  in  tnafTes  weighing  frorh'  one  to  lix  ounces  or 
more.  3.  In  grains,  prepared  by  breaking  the  worfp  coloured 
maffes,  and  picking  out  the  belt  coloured  bits.  3.  Waffled 
cinnabar,  prepared  by  wafhing  over  the  lighter  impurities  that 
are  to  be  found  in  it.  No  native  cinnjtbar  fliould  ever  be  em- 
ployed in  medicine  without  being  previotifly  purified  by  fub- 
limation.  Neumann  informs  us  that  he  never  met  with  any 
•native  cinnabar  which  did  not  leave  a gray  afli  or  fand,  amount- 
ing, among  different  parcels,  from  one  ninth  to  one  fifth  of 
the  mineral  employed.  The  refiduutn  had  no  gold  in  it, 
though  the  colour  of  its  folution  and  precipitate  gave  fome 
expectation  of  it  at  firft  fight. 

Neumann  remarks,  that  though  vitriolic  acid  forms  with 
mercury  a lively  -yellow  concrete,  viz.  turbith  mineral,  and 
with  the  inflammable  principle  a yellow  fulphur  ; and  though 
fulphur  itfelf  forms  with  mercury  a beautiful  red  cinnabar ; yet 
the  fame  vitriolic  acid  deftfoys  the  red  colour  entirely,  render- 
ing it  as  white  as  milk.  This  change  is  not  immediately  pro- 
duced on  common  cinnabar  by  the  vittiolic  acid  ; but,  on 
being  digefted  over  a flrong  fand  heat  in  a glafs  cup,  it  foon 
becomes  as  white  as  cream  ; and  the  vitriolic,  acid  takes  the 
form  of  a flrong  fulphti re«us  and  volatile  vapour,  very  fuffo- 
cating  and  corrolive ; emitting  very  piercing  fumes  for  fome 
time,  which  turned  the  paper  that  covered  it  biack,  and  de- 
ftroyed  its  texture. 

5.  Black  ore  of  mercury , in  which  the  metal  is  mineralized 
by  fulphur  and  copper.  This  is  of  a blackifh  gray  colour, 
a'  glafify  texture,  brittle,  heavy,  and  decrepitating  ftrongly 
when  heated.  It  is  found  at  Mufchel  Lanfberg.  An  ore  of 
this  kind  is  alfo  found  in  the  duchy  of  Deux  Ponts.  In  the 
fulphur  of  Idria  a black  cinnabar  is  likewile  faid  to  be  found, 
which  retains  its  colour  in  fublimation  : but  this  is  not  yet 
fufficiently  confirmed,  though  it  is  too  bold  an  afiertion  of 
Dr.  J.  R.  Forfter  that  no  fuch  cinnabar  has  ever  been  found. 
He  adds,  that  a certain  learned  man  thought  be  had  difeovered 
fome  near  the  copper  ores  at  Lauterberg ; but  that  it  proved 
to  be  a red  copper  calx,  which  is  ftill  to  be  met  with  in  that 
place. 

' 6.  Pyritous  mercurial  ore  was  brought  from  Dauphiny  by 
Mr.  Montigny  in  1768.  It  is  gray,  whitifli,  and  friable.  A 
hundred  parts  yielded  one  of  mercury,  one  half  of  filver,  the 
remainder  being  iron,  cobalt,  fulphur,  and  arfenic. 

7.  An  ore  of  mercury,  in  which  the  metal  is  mineralized, 
with  von  by  fulphur,  is  mentioned  by  fir  Torbern  Bergman  in 
his  Sciagraphia,  feft.  177.  He  fays  that  it  is  doubtful  whether 
this  does  not  belong  to  the  fpecies  of  cinnabar,  as  the  iron  is 
perhaps  only  mechanically  diffufed  thereon.  Mr.  Mongez  in- 
forms us,  that  there  are  but  few  inftances  of  cinnabar  in  which 
iron  is  not  found  in  its  calcined  form,  though,  in  the  aft  of  the 
ore  being  reduced,  it  pafles  to  its  metallic  ftate,  and  becomes 
capable  of  being  afted  upon  by  the  loadllone. 

Another  pyritous  ore  of  cinnabar  was  found  at  Menidot, 
near  St.  Lo  in  Lower  Normandy.  It  confifted  of  differently 
fized  grains  of  a red  brown  colour:  they  had  a vitriolic  tafte 
and  fuiphureous  fmell.  Pyritous  ores  of  this  kind  are  likewife 
found  at  Almadcn  in  Spain,  and  at  Stahlberg  in  the  Palatinate, 
Tht  cinnabaric  pyrites  of  this  laft  place  are  of  a dodecahedral 
■form. 

8.  Mr.  Gellert  informs  us,  that  an  pre  of  quickfilver  is  met 
with  in  Idria,  where  the  mercury  lies  in  ,an  earth  or  ftonc,  as 
if  ft  were  in  a dead  form  ; and  nas  the  appearance  of  a red- 
bro'vvn  iron-ftone,  but  much  heavier.  It  contains  from  three 
quarters  to  feYcn-cighths  of  the  pureft  mercury,  leaving  after 
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dillillation  a very  black  flrong  earth,  giving  alfo  fome  marks  of 
cinnabar.  For,  as  we  do  not  know  the  ultimate  divifibility  of 
mercury,  we  cannot  juftly  determine  the  point  of  its  fluidity, 
although  its  globules  may  be  no  more  difcernible. 

The  liver-ore,  which  is  mod  common  in  Idria,  and  has  it* 
name  from  its  colour,  refembles  an  indurated  iron  clay;  but 
its  weight  difeovers  it  to  have  metallic  contents.  A hundred 
weight  of  it  fometimes  yields  80  pounds  of  quickfilver. 

The  brand-erz,  or  burning  ore  of  the  Germans,  likewife  be- 
longs to  this  fpeciea.  It  may  be  lighted  at  a candle,  and 
yields  from  9 to  50  pounds  of  metal  in  the  ico. 

9.  Dr.  Gmelin  informs  us,  that  cinnabar  mixed  with  at  feme 
or  realgar  is  faid  to  be  found  in  Japan  ; and  that  at  Morsficld 
the  cinnabar  and  white  calx  of  arfenic  prefent  themfclves  in 
the  fame  rock. 

10.  Befides  the  ores  already  mentioned,  we  fometimes  meet 
with  quickfilver  natively  amalgamated  with  gold,  filver,  and 
other  metals.  This  is  taken  notice  of  by  Bergman  ; and  front 
the  authorities  of  Monet  and  Prof.  Gmelin,  Mr.  Kir  wan  in- 
forms us,  that  in  Sweden  and  Germany  this  metal  has  been 
found  united  to  filver  in  a hard  and  brittle  amalgam.  M.  de 
lMfle  had  a fpecimen  of  this  ore  from  Germany;  which,  as 
M.  Mongez  informs  us,  is  imbedded  in  a quartzofe  mafs,  and 
mixed  with  cinnabar.  A fpecimen  brought  from  the  mine 
called  Carolina,  in  a cryftalline  form,  was  depofited  in  the 
royal  cabinet  at  the  king’s  garden  at  Paris.  M.  de  lTfle 
likewife  informs  us,  that  a fpecimen  of  native  gold  was  brought 
from  Hungary,  which,  according  to  Cronftedt,  was  probably 
an  amalgam  of  mercury  and  gojd.  It  is  compofed  of  qua- 
drangular prifms,  of  a grayifli  yellow  colour,  and  brittle  texture. 
Neumann  likewife  obferves,  that  fometimes  a mineral  contain- 
ing gold  or  iilver  is  met  with  among  mercurial  ores,  though 
very  rarely'. 

Thefe  natural  amalgams  account  for  the  great  fpecific  gra- 
vity of  fome  kinds  of  quickfilver.  This  may  proceed  from  a 
natural  mixture  of  gold,  though,  according  to  Boerhaave,  it 
may  alfo  arife  from  its  being  rediftilled  a great  number  of  times. 
By  a fimilar  mode  of  reafoning  we  may  conclude,  that  the 
fmalleft  fpecific  gravities  of  quickfilver  proceed  from  its  amal- 
gamation with  filver,  lead,  and  other  metals  or  femi metals, 
which  in  fpite  of  repeated  diflillations  may  ftill  preferve  their 
union  with  it  ; for  Dr.  Boerhaave  informs  us  that  he  could  not,  , 
by  any  number  of  diflillations,  free  mercury  perfeftly  either 
from  tin  or  lead. 

M.  Magellan,  in  his  Notes  on  Cronftedt’s  Mineralogy,  fays, 
,f  That  mercury  is  many  times  found  amalgamated  with  lead, 
is  eafily  evinced  by  the  procefs  of  M.  Grofle  mentioned  by 
Macquer  in  his  Elements  of  Chemiftry,  where  the  method 
of  extrafting  mercury  from  fome  folutions  of  lead  is  de- 
feiibed;  but  the  fame  Macquer,  in  his  Chemical  Diftionaiy, 
pofitively  affirms,  that,  though  Becher  and  Kunckel  have  both 
given  other  proccfles  for  extrafting  mercury  from  lead,  and 
though  the  method  pointed  out  by  M.  Grofle  is  eafier  than 
the  others,  neverthelefs  it  does  not  fucceed  if  the  lead  be  quite 
pure  without  any  amalgamation  with  mercury.  And  Boer- 
baave  has  exprefsly  made  the  fame  afiertion,  complaining  of 
thofe  authors  who  affirm  the  contrary.”  Dr.  Black,  however, 
feems  to  be  of  a different  opinion  ; and,  in  his  public  courfe  of 
leftures,  teaches  that,  “ by  fome  procefles  of  the  more  difficult 
kind,  mercury  may  be  extrafted  from  lead;”  though  he 
cautions  us,  at  the  fame  time,  not  to  infer  from  this,  or  any 
other  chemical  proccfs,  the  poffibility  of  the  traufmutation  of 
metals. 

Mercury  is  not  in  any  way  altered  by  the  aftion  of  light. 
Its  dilatation  by  heat  is  extremely  regular,  as  has  lately  beei) 
fhown,  in  a very  great  variety  of  experiments,  by -Dr.  Adah’ 
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Crawford  ; for  which  reafon  it  is  ufed  as  the  mcafnre  of  heat, 
and  thermometers  are  ufually  filled  with  this  metal.  When 
oppofed  to  the  heat  of  about  6oo°  of  Fahrenheit,  it  boils  and 
is  difperfed  in  an  invifible  fume  ; which,  however,  has  been 
obferved  to  have  the  elaiticity  of  the  fleam  of  water,  and  to 
burft  an  iron  box  in  which  it  was  attempted  to  confine  it.  If 
it  be  made  to  boil  in  a clofe  veflel  fitted  with  a proper  apparatus, 
it  will  all  come  over  in  its  proper  form,  and  leave  any  fixed 
matter  it  might  contain  in  the  retort.  This  affords  an  eafy 
method  of  purifying  it  from  the  bafe  metals  with  which  it  is 
frequently  adulterated;  though  even  in  this  way  it  is  necef- 
fary  to  raife  the  fire  cautionfiy,  or  a part  of  the  fixed  metal 
will  be  carried  up  along  with  the  mercury.  And  even  with 
all  the  care  that  can  be  taken,  it  has  been  found  impoffible, 
as.  has  been  already  faid,  to  free  it  perfectly  from  a mixture 
of  the  bafe  metals  by  any  number  of  diftillations. 

By  a very  great  number  of  diftillations,  however,  it  was  faid 
that  fome  change  might  be  made  upon  this  metal;  and  that  it 
became  not  onlv  purer,  but  fpecifically  heavier , by  fuch  an 
operation.  Boerhaave,  after  making  it  undergo  this  opera- 
tion £ii  times,  found  fome  difference;  but  three  years  after, 
in  a Memoir  inferted  in  the  Philofophical  Tranfaclions  for 
1736,  he  acknowledged,  that,  on  repeating  the  operation  877 
times,  its  fpecific  gravity,  as  fliown  by  Dr.  Gravefande’s  nice 
hydroftatic  balance,  appeared  to  be  no  more  than  13.500  to 
diftilled'  water. 

“ Boerhaave  died  (fays  Mr.  Magellan  in  his  notes  on  Cron- 
ftedt’s  Mineralogy)  two  years  after,  on  the  23d  of  September 
1738,  and  ltft  his  papers  to  his  two  nephews,  Herman,  who 
died  the  7th  of  October  1753,  and  Kaw,  who  died  five  years 
after.  On  their  deaths  the  manuferipts  fell  into  the  hands  of 
Charles  Frederick  Krufe  phyfician  to  the  Emperor  of  Ruffia. 
This  gentleman  publifhed  a fliort  extratt  from  Boerhaave’s 
Diary  in  the  ninth  volume  of  the  Novi  Commcntarii  of  the 
Imperial  Academy  of  Peteifburg,  of  which  the  following  are 
the  refults. 


The  fpecific  gravity  of  the  pureft  gold  to  that  of  diftilled 


•water  is 

That  of  mercury  diftilled  once  in  a retort 

Diftilled  1009  times 

Once  from  its  amalgam  with  gold 

750  times  from  the  fame  amalgam 

877  times  from  the  fame 

Once  from  its  amalgam  with  filver 

ai7  times  from  the  fame  amalgam 


19,024 

13-593 

13,320 

13,500 

'3’55° 

13,500 


“ It  is  evident,  therefore,  by  thefe  fa&s,  that  mercury  docs 
not  acquire  any  additional  increafe  to  its  fpecific  gravity  by  the 
mere  repetition  of  fimple  diftillations,  nor  by  its  amalgama- 
tions with  gold  dr  filver,  provided  it  be  afterwards  properly 
feparated  by  fire.” 

It  is  certain,  however,  that  there  are  very  confiderable  dif- 
ferences in  the  fpecific  gravity  of  different  fpecimtns  of  quick- 
filvcr  ; and  authors  have  by  no  means  agieed  in  fixing  the 
fhndard. — Bergman  ftates  it  at  14. no;  and  Mufchenbroek 
afferts  that  firch  was  the  fpecific  gravity  of  Boerhaave’s  quick- 
filver  that  had  been  diftilled  51 1 times:  but  fome  modern  au- 
thors, among  whom  is  M.  Pouferoy,  ftate  the  fpecific  gravity 
of  this  metal  at  iro  more-  than  13,000.  Modern  experiments, 
however,  fhow  that' it  is  generally  about  13.500  or  13.60c. 
“ This  (fays  Mr.  Magellan)  I am  informed  was  the  mean  fpe- 
cific gravity  found  by  the  late  lord  Cavcndifb,  after  the  re- 
peated and  nice  trials  he'  made  upon  .0  different  fpecimens  of 
quickfilvcr,  on  which  he  employed  all  his  induftry  and  atten- 
tion to  determine  this  point. 

“ The  hydroftatica!  experiincilfs  I lately  undertook  of  this 
kind  upon  ten  different  fptdmdis  of  mercUry,  two  of  which 
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were  revived  from  natural  and  artificial  cinnabar  by  the  opera- 
tor of  Mr.  Kirwan,  confirmed  me  in  the  fame  opinion. 

“ The  temperature  of  the  atmofphere  was  nearly  the  mean, 
viz.  at  the  50th  degree  of  Fahrenheit’s  thermometer ; and  the 
fcaks  employed  were  fo  nice,  that  they  turned  with  the  hun- 
dredth part  of  a grain  when  loaded  with  four  pounds  weight. 
— The  method  made  ufe  of  to  afeertain  thefe  fpecific  gravities 
is  the  eafieft:  of  all.  A phial  of  white  glafs  with  a ground 
flopple  was  counter-balanced  with  lead  or  other  matter  in  a 
nice  pair  of  feales.  The  fubftance  to  be  tried  was  introduced 
into  the  phial  and  weighed  together,  and  the  weight  we  fup- 
pofe  = a.  The  remaining  fpace  of  the  phial  being  then 
filled  with  diftilled  water,  we  fuppofe  the  weight  now  to  be  = ; b. 
Laftly,  the  phial  was  filled  with  diftilled  water,  and  the  weight 
fuppofed  = c.  It  is  evident,  that  b — a = d,  the  quantity  of 
water  in  the  fecond  operation;  c — d — e,  the  water  whofe 

bulk  is  equal  to  that  of  the  fubftance ; and  that  — is  the  fpe- 

c 

cific  gravity  fought  for. — Particular  care  was  taken  that  no 
bubble  of  air  remained  in  the  infide.  For  this  purpofe  a very 
fmall  groove  was  made  with  a file  on  the  infide  of  the  glafs 
ftopper ; and  this  was' introduced  fidewife  without  admitting 
any  air,  leaving  the  fuperfluous  water  to  ru{h  out. 

“ The  greateft  fpecific  gravity  of  any  of  thofe  fpecimens 
was  13.620,  and  the  leaft:  13.450.  The  heavieft;  was  neither 
of  the  two  that  had  been  diftilled  from  cinnabar,  but  a com- 
mon quickfilver  bought  at  Apothecaries  Hall,  London  ; anti 
the  lighteft:  was  taken  from  a barometer  of  the  belt  and  deareft 
kind  made  by  one  of  the  moft  reputed  inftrument-makers  in 
England.  . 

“ The  mod  obvious  caufe  of  this  difference  of  fpecific  gravity 
in  quickfilver  feems  to  be  its  mixture  or  amalgamation  with 
other  metals.  Certainly,  when  united  to  gold,  its  gravity 
muft  of  courfe  be  fpecifically  augmented  : on  the  contrary,  it 
muft  be  leffened  when  united  with  any  other  metal,  platina  only 
excepted ; and  the  fame  muft  be  the  cafe  whether  water  or 
any  other  moillure  is  mixed  with  it ; for  in  fuch  a cafe  the 
metal  will  be  found  heavier  after  evaporation.  A fimple 
boiling  of  the  quickfilver  over  the  fire  iii  an  open  veflel  will 
completely  free  it  from  this  mixture;  and  no  careful  maker  of 
experiments  fhould  negleft  the  preparation  before  he  under- 
takes to  employ  mercury  in  any  procefs,  or  for  any  purpofe  of 
the  philofophic  kind.  The  boiling  muft  be  continued  for  20 
or  30  minutes  in  order  to  expel  the  whole  moilture. 

Another  caufe  by  which  the  fpecific  gravity  of  quickfilver 
becomes  fubjedl  to  alteration  is  the  difference  of  temperature 
of  the  atmofphere  at  the  time  of  making’ the  experiment.  Nor 
is  it  quickfilver  alone,  but  every  other  fubftance  whpfe  fpecific 
gravity  is  affeifted  by  this  caufe  in  a greater  or  leffer  degree ; 
infomuch  that  Mr.  Magellan  does  not  hefitate  to  pronounce 
the  labours  of  all  thofe  who  have  undertaken  to  compofe  tables 
of  fpecific  gravities,  without  regard  to  this  circumftarice,  to  be, 
if  not  entirely  ufelefs,  at  leaft  incapable  of  affording  pi oper 
fatisfu&ion  in  the  nice  inquiries  that  depend  on  this  know- 
ledge. 

In  Eifenchmid’s  table  of  fpecific  gravities  it.  is  afferted,  that 
a cubic  inch  of  mercury  in  fummer  weighs  feven  ounces,  one 
gros,  6 6 grains  ; but  in  winter  it  weighs  20  grains  more : the 
whole  weight  then  being  feven  ounces,  two  gros,  14  grains 
(allowing  72  grains  to  the  gros).  This,  however,  leaves  the 
matter  almoft  in  as  great  uncertainty  as  before  j the  fummer 
and  winter  temperature  being  widely  different  in  different 
places,  and  very  often  even  in  the  fame  place.  Dixie  Is  there- 
fore the  temperature  of  the  air  is  attended  to  at  every  exptii- 
ment  in  taking  the  fpecific  gravity  of  any  fubftance  whatever, 
there  can  be  no  certainty  of  the  refult. 

Quickfilver  always  feels  cold  when  touched  in  the  commoc 
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temperature  of  the  atmofphere.  Our  fcnfations,  according 
to  Fourcroy,  deceive  us  in  this  cafe,  for  a thermometer  dipped 
in  quicklilver  always  (hows  the  common  temperature.  “ I’he 
great  continuity  of  contafl  between  the  live  {kin  and  numerous 
metallic  particles  in  an  equal  fpace,  and  which  are  proportional 
to  its  great  fpecific  gravity,  neceflarily  produces  a ftronger  i'en- 
fation  of  its  own  temperature,  this  being  always  much  lefsthan 
that  of  a living  body  5 and  the  multiplicity  of  thefe  points  of 
contadl  being  all  at  once  applied  to  this  organ  of  fenfatioti, 
muil  be  more  powerfully  felt  than  whenever  we  touch  any 
other  matter  that  is  lighter  in  itfelf,  or  of  a lefs  denfity." 

Notwithstanding  this  apparent  coldnefs,  however,  quiokfilver, 
when  expofed  to  the  fame  degree  of  heat,  and  in  the  fame  cir- 
cumftances  with  various  other  fubltanccs,  foon  becomes  hotter 
to  the  touch  than  any  of  them.  The  fundamental  principle  of 
this  (fays  Mr.  Magellan)  confiits  in  the  fmall  quantity  of  fpe- 
cific fire,  or  the  lefs  capacity  which  mercury  is  endowed  with  of 
receiving  heat.  This  is  fuel),  that,  compared  with  the  capacity 
of  water  for  the  fame  purpofe,  it  is  in  the  ratio  of  0.033  to  1 •OOC’) 
as  appears  by  the  table  of  the  quantities. of  fpecific  fire  con- 
tained in  various  bodies. — This  table,  publifhed  in  Magellan's 
Effay  on  Elementary  Fire,  was  grounded  upon  various  im- 
portant experiments  and  obfervation3  made  by  Mr.  Kirvvan,  in 
confequence  of  the  new  Theory  of  Fire  difeovered  by  Dr. 
Crawford.  Hence  it  follows,  that  if  equal  quantities  of  heat  be 
communicated  to  equal  quantities  of  water  and  mercury,  the 
latter  will  have  a temperature  30  times  greater  than  that  of  the 
•water  ; that  is  to  fay,  in  the  inverl'e  ratio  of  their  refpedfive 
capacities,  or  as  1 to  30  (=  0.033  : 1.000),  in  the  fame  man- 
ner as  it  mud;  happen,  when  equal  meafures  of  corn  or  of  any 
fluid  are  thrown  into  vefiels  whofe  bottoms  are  as  30  to  1 ; for 
then  their  heights  muft  neceflarily  be  in  their  inverfe  ratio,  viz. 
of  ; to  to  30,  &c.  See  Chemistry. 

Quicklilver  does  not  appear  to  diffolve  in  water;  but  Four- 
croy remarks,  that  phyiicians  are  in  the  praftice  of  fufpending 
a bag  full  of  it  in  vermifuge  ptifans  during  their  ebullition,  and 
that  experience  has  evinced  the  good  effects  of  it.  Lemery 
aliens,  that  in  this  procels  there  is  no  lofs  of  weight  ; but  this 
is  denied  by  others.  Fourcroy  aflerts,  that  this  metal,  rubbed 
between  the  fingers,  emits  a perceptible  odour,  though  Ma- 
gellan fays  he  tried  the  experiment  many  times  without  fuc- 
cefs.  7 

Fourcroy  likewife  aflerts,  that  mercury  when  pure  emits  a 
phofphoric  light  by  agitation,  particularly  in  hot  feafons. 
This  phenomenon  has  certainly  been  obferved  in  the  mercury 
of  the  barometer;  but  its  appearance  on  other  occafions  reds 
entirely  on  the  authority  of  Mr.  Fourcroy.  Even  in  the  baro- 
meter it  does  not  take  place  unlefs  the  Torricellian  vacuum  be 
not  perfe61!y  made  in  the  fpace  at  the  top  of  the  tube.  Phials 
of  glafs  nearly  exhau'lled  of  air,  and  containing  fome  quick- 
lilver hermetically  fealed  up,  will,  on  being  lhaken,  produce  as 
much  light  ip  the  dark  as  is  fufficien.t  to  (how  the  hour  on  the 
dial-plate  or  a watch.  But  if  a perfect  vacuum  be  produced 
by  nicely  boiling  the  quicklilver  within  the  glafs,  no  appearance 
of  this  kind  is  to  be  perceived.  The  phenomenon  is  certainly 
of  the  electrical  kino  ; and  its  not  appearing  in  the  perfect 
vacuum  isowing  to  the  difficulty  there  is  in  fetting  in  motion 
any  large  quantity  of  eleCtric  matter  by  itfelf,  which  indeed 
can  fcarce  be  done  without  producing  very  violent  effeCts. 

Mercury  unites  with  all  the  metals  and  femimetah,  except- 
ing iron  and  rtgulus  of  antimony.  Thefe  compounds  are 
called  amalgams  i and  Mr.  Machy  has  obferved  that  in  form- 
ing them  a certain  degree  of  cold  is  produced.  He  made  the 
experiment  by  covering  the  ball  of  a thermometer  with  tin-foil, 
and  then  dipping  it  into  quiokfilver;  upon  which  that  in  the 
thermometer  fell  fotrie  degrees:  which  agrees  perfectly  well 
■with  the  doCtrine  of  latent  heat  iirll  dilcovercd  by  Dr.  black, 
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as  it  lliows  that  in  this,  as  well  as  other  cafes,  where  a body 
pafies  from  a {’olid  into  a fluid  date,  a degree  of  cold  is  pro- 
duced.— The  following  obfervations  on  the  amalgams  of  mer- 
cury with  different  metals  are  extracted  from  the  Memoirs  of 
the  Academicians  of  Dijon. 

1.  The  amalgam  of  gold  and  mercury  cryftallizes  into  qua- 
drangular  pyramids.  Six  ounces  of  mercury  are  retained  by 
one  ot  gold  in  this  cry ftal fixation  ; but  that  with  filver  retains, 
a third  part  more  of  quicklilver. 

2.  The  amalgam  with  filver  is  likewife  fufceptible  of  cryf- 
tallization,  and  afffumes  the  form  of  a tree ; every  ounce  of 
filver  retaining  eight  of  mercury.  This  amalgam  by  means  of 
the  nitrous  acid,  well  freed  from  the  vitriolic  by  folutiori  of  fil- 
ver  in  the  fame,  forms  that  curious  kind  of  vegetation,  called 
Arbor  Diance , or  Arbor  Pbilofopborum. — The  following  is  re- 
commended by  Mr.  Magellan  as  the  fhorteft  procefs  : 

“ Diffolve  228  grains  of  filver,  and  half  as  much  quickfilver, 
in  pure  nitrous  acid.  Add  to  the  folution  when  made,  five  ounces 
(of  376  grains  each)  of  dillilled  water.  Put  this  folution  into 
a fpherical  veffel  of  white  glafs,  at  the  bottom  of  which  muft 
already  be  put  432  grains  of  an  amalgam  of  filver  of  the  con- 
fidence of  butter:  let  the  veffel  be  kept  in  a quiet  place,  free 
from  any  (baking  or  external  agitation  ; and  at  the  end  of  fome 
few  hours,  the  figure  of  a buffi  or  tree  of  filver  will  be  formed 
within  the  water  of  the  glafs  velfel.  The  metals  contained  in 
the  folution  and  in  the  amalgam  attraft  each  other,  and.a  num- 
ber of  finall  tetrahedral  cryftals  are  formed,  which  lay  hold  at 
one  another’s  end,  and  form  the  appearance  of  a vegetation. 

3.  Copper  is  amalgamated  with  mercury  with  great  difficulty, 
and  only  by  mixing  blue  vitriol  with  mercury  and  water  in  an 
iron  retort  over  the  fire.  The  acid  then  attacks  the  veffel, 
and  the  copper  is  precipitated  in  a metallic  date,  which  by  liir- 
ringit  with  a hot  iron  fpatula,  unites  to  the  mercury,  but  does 
not  cryftallize. 

4.  Two  ounces  of  melt.ed  lead  poured  on  a pound  of  mer- 
cury produce  a half  fluid  amalgam,  which  being  decanted  gives 
fome  cryftals  like  thofe  of  filver.  One  ounce  of  thefe  cryffals 
retains  an  ounce  and  a half  of  mercury. 

3.  The  amalgam  of  tin  cryftallizes  into  thin  fhining lamellae, 
with  polygonous  cavities  between  oneanother.  Two  ounces  of 
tin  retain  fix  of  mercury  in  this  cryftallization. 

6.  Mercury  amalgamates  with  bifmuth  by  means  of  heat, 
and  produces  cryffals  of  an  oftohedral  form,  and  lamellatcd 
triangles  and  hexagons.  They  are  black  on  the  upper  furface, 
and  fhining  underneath.  In  this  cryftallization  the  bifmuth 
retains  double  its  weight  of  mercury. 

7.  Zinc,  in  fuffon,  poured  upon  mercury,  produces  a crack- 
ling noife  refembling  that  produced  by  a hot  body  thrown  into 
boiling  water.  It  cryllallizes  very  well  into  lamellatcd  hexa- 
gonal figures,  leaving  cavities  among  themfelves.  One  ounce 
of  zinc  retains  two  and  a half  of  mercury  in  this  cryftalli- 
zation. 

8 Quick  filver  does  not  amalgamate  with  arfenic,  except  by 
heat,  and  then  only  in  very  fmall  quantity. 

This  metal  anfwers  very  important  purpofes  both  in  medicine 
and  the  arts.  Though  it  has  no  perceptible  tafte,  it  produces 
very  remarkable  etl’eds  on  the  ltomach  and  inteftines  of  ani- 
mals, as  well  as  on  the  furface  of  the  (kin.  Infefits  and  worms 
are  extremely  fen fi file  of  this  eftehl,  and  the  metal,  almoft  in 
any  ftatc,  is  exceedingly  pernicious  to  them.  Phyficians,  there- 
fore, employ  it  as  a vermifuge  (fee  Medicine),  and  it  is  like- 
wile  one  of  the  mod  powerful  remedies  in  the  materia  inedica 
for  many  obftinate  diforders  befides  thole  of  the  venereal  kind, 
in  which  its  efficacy  under  the  form  ot  bydrafgyrus  muriatus ■ or 
corrofivc  fublimate  has  long  been  celebrated. 

But  whatever  fifes  this  fait  may  be  put  to  when  taken  in 
finall  quantities,  it  is  certainly  not  lcls  violent  than  arlenic 
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it  felt,  if  taken  in  a large  dofe  ; and  the  danger  is  the  greater, 
on  account  of  the  difficult  foiution  of  the  fait,  which  requires 
for  this  purpofe  19  times  its  weight  of  water.  The  late  Dr. 
Houltton  however  difeovered,  that  a foiution  of  alkaline  falts 
proves  a verv  efiefclual  antidote,  and  will  'inftantly  relieve  the 
lymptoms ; but,  on  account  of  the  infoluhility  of  the  poifonous 
fait,  the  diforders  occafioned  by  it  foon  return,  and  require  a 
repetition  of  the  fame  remedy.  In  cates  where  alkaline  falts 
are  not  immediately  at  hand  1'oap  dillblved  in  water  will  anlwer 
the  lame  purpofe.;  or  if  this  alio  ffiould  not  be  inftantly  pro- 
curable, chalk,  lime,  fpiritof  hart  (horn  “or  m ignefia  might  be 
ufed  with  good  eftefl 

Quickfilver  is  employed  in  Chili  and  Peru  to  extract  gold 
and  diver,  when  native,  from  the  earthy  matters  with  which 
they  are  mixed.  The  princi pie  on  which  this  method  is  found- 
ed is  the  ltrong  mutual  attraction  betwixt  mercury  and  the  pre- 
cious metals.  By  reafon  of  this  the  fmallell  particles  either  of 
gold  or  filver  firm  an  amalgam  with  the  mercury,  part  of 
which  is  Brained  off,  and  the  remainder  either  (eparated  by 
diftillation  in  iron  retorts,  or  by  a kind  of  diftillation  per  defeen- 
fum  j putting  it  in  a kind  of  metallic  lieve  over  a vetlel  of 
water,  to  receive  the  mercury,  which  is  driven  down  by  a fire 
lighted  in  a vefiel  above  the  amalgam. 

The  amalgam  with  gold  ferves  alio  to  gild  copper  or  filver, 
io  that  they  appear  as  if  made  of  folid  gold. — For  this  purpofe 
the  pieces  are  to  be  well  cleaned,  and  then  dipped  iri  a weak 
aquafortis;  then  in  a nitrous  foiution  of  quickfilver,  which 
covers  them  with  a kind  of  fiivering.  After  this  the  amalgam 
of  gold  is  very  equally  fpread  over  them  ; which  being  done, 
the  piece  is  expoted  to  a heat  fufficient  to  volatilize  the  quick- 
filver, and  the  gold  is  then  left  ftrorigly  adhering  to  the  metal. 
The  only  ufe  to  which  the  amalgam  of  mercury  with  lead  has 
hitherto  been  applied,  is  the  luiing  gluts  vellels  in  which  Ipeci- 
mens  of  naturat  hillorv  are  to  be  preferved  in  fpirit  o'f  wdns. 
For  this  it  is  more  proper  than  any  other  fubftance,  having  an’ 
excellent  effedl  in  preventing  evaporation.  The  amalgam  of 
tin  iscommonly  employed  in  making  looking-glades  or  mirrors. 
The  thin  ffieet  of  tin  is  laid  down  on  a large  Hat  table  of  Hone  ; 
a proper  quantity  of  mercury,  in  which  tome  tin  has  already 
been  dillolved  to  prevent  it  from  deflroying  the  tin  ffieet,  is 
rubbed  over  with  a bunch  of  cloth  like  a Hat  bung,  and  the 
glafs  carefully  Hided  upon  it  from  one  end  to  the  other,  in  tuch 
a manner  that  the  dirty  cruft  of  the  quickfilver  is  driven  off  be- 
fore its  edge  ; and  the  glafs  is  then  loaded  with  w.ights  all 
over  : by  inclining  gradually  the  Hone  table,  the  luperHuous 
mercury  is  dilcharged;  and  in  a few  hours  both  cohere  toge- 
ther. rl  his  amalgam  is  ufed  for  exciting  the  eiedlricity  of  glafs 
globes  in  the  common  elettrical  machines,  but  is  laid  to  be  in- 
ferior in  ftrength  to  that  made  with  zinc. 

Quickfilver  heated  by  itfelf  with  accefs  of  air,  is  by  degrees 
converted  into  a red  powder,  improperly  called  Mercurius pre- 
cipitatus  per  fe.  It  con  fills  of  the  calx  of  the  metal  united 
with  the  balis  of  dephlogitticaled  or  pure  air,  which  may  be 
expelled  from  it  again  by  a ltrong  heat  ; and  this  was  the  firit 
method  by  which  Dr.  Prietlley  obtained  this  kind  of  air. 

Mercury  is  not  altered  by  the  contact  of  air  : It  is  only  ob- 

ferved.  that  it  becomes  tarnillied  by  the  particles  of  duft  which 
the  airdepolits;  and  from  that  circumftance  mercury  has  been 
called  the  loadftone  of  duft — Though  all  bodies  have  this 
property,  it  teems  more  remarkable  in  mercury  than  any  other, 
on  account  ot  its  great  tplendour ; hut  it  i3  not  in  the  leaft 
changed  by  this  circuthftam  e,  nothing  more  being  necefl’ary  to 
retloreit  to  its  original  brilliancy  than  filtration  through  a piece 
of  ffiamoy  leaiher. 

The  volatility  of  mercury  prevents  it  from  uniting,  with 
earths  in  the  way  of  fulion  ; though  M.  Fouuqoy  is  of  opinion 
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that  its'  red  calx,  or  precipitate  per  fe,  might  perhaps  fix  in' 
gtaftes.  and  colour  them,  as  is  obferved  in  the  calx  of  arfenic. 

QUICK-match,  among  artillery  men,  a kind  of  combuf- 
tibie  preparation  formed  of  three  cotton  llrands  drawn  into 
length,  and  dipped  in  a boiling  competition  of  white-wins  vine-' 
gar,  faltpetre,  and  mealed  powder.  After  this  immerfion  it  is 
taken  out  hot,  and  laid  in  a trough  where  Tome  mealed  powder, 
moiltened  with  fpirits  of  wins,  is  thoroughly  incorporated  into 
the  twills  of  the  cotton,  by  rolling  i t about  therein.  Thus 
prepared,  they  are  taken  out  feparately,  and  drawn  through 
mealed  powder;  then  hung  upon  a line  and  dried,  by  which 
they  are  fit  for  immediate  fervice.  1 1 

QUID  pro  quo,  in  law,  q.  d.  “what  for  what,”  denotes  the4 
giving  one  thing  of  value  for  another;  or  the  mutual  confide- 
ration  and  performance  of  both  parties  to  a contract. 

Quid  pro  quo,  or  Qui  pro  quo,  is  alfo  ufed  in  phytic  to  ex- 
prels  a miftake  in  the  phyfician’s  bill,  where  quid  is  wrote  for 
quo,  i.  e.  one  thing  for  another  ; or  of  the  apothecary  in  read- 
ing 1 quid  for  quo,  and  giving  the  patient  the  wrong  medicine. 
Hence  the  term  is  in  the  general  extended  to  all  blunders  or  mil- 
takes  committed  in  medicine,  either  in  the  prefeription,  the 
preparation,  or  application  of  remedies. 

QUIDDITY,  auiDoiTAs,  a barbarous  term  ufed  in  the 
fchools  for  effene'e:  Tne  name  is  derived  hence,  that  it  is  by  the 
eflence  of  a thing  that  it  is  tale  quid,  fuch  a quid,  or  thing, 
and  not  another.  Hence  what  is  eftential  to  a thins  is  laid  to 
be  quiddalive. 

QUIETISTS,  a religious  fe£t,  famous  towards  the  clofe  of 
the  la  It  century.  They  were  fo  called  from  a kind  of  abfolute 
rell  and  ina&ion,  which  they  fup poled  the  foul  to  be  in  when 
arrived  at  that  Hate  of  perfection  Which  they  called  the  uni  five 
life  ; in  which  ftate  they  imagined'  the  foul  wholly  employed' 
in  contemplating  its  God,  to  whole  influence  it  was  entirely 
luhmiliive  ; fo  that  he  could  turn  and  drive  it  where  and  how 
he  would.  In  this  ftate,  the  foul  no  longer  needs  prayers, 
hymns,  See.  being  laid,  as  it  were,  in  the  bofom  and  between 
the  arms  of  its  God,  in  whom  it  is  in  a manner  fwallowed  up. 

Molinos,  a Spaniffi  prielt,  is  the  reputed  author  of  Quiet  i I m ; 
though  the  Illuminati  of  Spain  had  certainly  taught  fomething 
like  it  before.  The  fentiments  of  Molinos  were  contained  in  a 
book  which  he  publiffied  at  Rome  in  the  year  1681,  under  the 
title  of  the  Spiritual  Guide  ; for  which  he  was  call  into  prilbn 
in  1685,  and  where  he  publicly  renounced  the  errors  of  which 
he  was  acculed.  This  Solemn  recantation,  however,  was  fol- 
lowed by  a fentence  of  perpetual  imprifonment,  and  he  died  in 
prifon  in  the  year  16 96.  Molinos  had  numerous  difciples  in 
Italy,  Spain,  France,  and  the  Netherlands.  One  of  the  princi-; 
pal  patrons  and  propagators  of  Quietifm  in  France  was  Marie* 
Bouvieres  de  la  Mothe  Guyon,  a woman  offaftiion,  remarkable 
for  goodnels  ot  heart  and  regularity  of  manners  ; hut  of  an. 
uniettled  temper,  and  fubjeCt  to  be  drawn  away  by  the  (educ- 
tion ot  a warm  and  unbridled  fancy.  She  derived  all  ideas  of 
religion  from  the  feelings  of  her  own  heart,  and  deferibed*  its 
nature  to  others  as  file  felt  it  herfelf.  Accordingly,,  her  reli-, 
gious  fentiments  made  a great  noile  in  the  year  16S7  ; and  they 
were  declared  untound,  after  accurate  invelligation,  by  levetal 
men  of  eminent  piety  and  learning,  and  profeflediy  confuted,, 
in  the  year  16,17,  by  the  celebrated  Bofl’uet.  Hence  a role  a 
controvert)-  of  greater  moment  between  the  prelate  laft  men- 
tioned and  Fenelon  archbiffiop  of  Cambray,  who  teemed  dif- 
pofed  to  favour  the  fyftem  of  Guyon,  and  who  in  169*  pub- 
iiffied  a book  containing  leveral  ot  her  tenets.  Fenelon’s  book, 
by  means  of  Bolluet,  was  condemned  in  the  year  699,  by 
Innocent  XII. .and  the  fentence  of  condemnation  was  read  by 
Fenelon  hmilelfat  Cambray,  who  exhorted  the  people  to  relpeil 
and  obey  the  papal  decree,  Notwithltanding  this  lceming  acqui- 
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efcence,  the  archhifiiop  perilled  to  the  end  of  his  days  in  the 
lentiiuenfs,  which  in  obedience  to  the  order  of  the  pope,  he  re- 
tracted and  condemned  in  a public  manner. 

A feet  ti m ilar  to  this  had  appeared  a'  Mount  Athos  in  Thef- 
faly,  near  the  end  of  the  jj.th  c nturv,  called  Hejjyabqfls, 
meaning  the  fame  with  Quiet  ills.  They  were  a branch  of  the 
nivttics,  or  th.de  n grr  per'ect  monks,  who.  by  long  and  intenfe 
con  temp  os  ion.  endeavoured  to  arrive  at  a tranquillity  of  mind 
free  from  every  degree  of  tumult  and  perturbation.  In  con- 
formity to  an  ancient  opinion  of  iheir  principal  doctors  (who 
thought  there  was  a celeftial  light  c m ealed  in  the  deepeft  retire- 
ments of  the  mind),  they  uled  to  fit  every  day  during  a certain 
(pact  of  time  in  a fohtary  corner,  with  their  eyes  eagerly  and  im- 
nioveibl , fixed  upon  the  middle  regions  of  the  belly  or  navel ; and 
Wilted,  that- while  they  remained  in  this  pofture,  they  found,  in 
efieht,  a divine  light  beaming  forth  from  their  foul,  which  dif- 
fiufed  through  their  hearts  inexprdfible  lenfations  of  pleafure 
and  del;  bt.  To  fuch  as  inquired  what  kind  of  light  this  was, 
they  replied,  by  way  of  illuftratiun,  that  it  was  the  glory  of 
God,  the  fame  celeftial  radiance  that  furrounded  Chrift  during 
his  transfiguration  on  the  Mount,  Barlaam,  a monk  of  Cala- 
bria-, from  whom  the  Barl.iamites  derived  their  denomination, 
fiyled  the  monks  who  adhered  to  this  inllitution  MaJJalians 
and  EncbiteS' ; and  he  gave  them  alfo  the  new  name  of  Umb'tli- 
CS.JH.  Gregory  Palamas,  archbilhop  of  Thcftalonica,  defended 
th.eir  caufe- againft  Barlaam,  w*ho  was  condemned  in  a council 
held  at  Contiantinople  in  the  year  1341.— See  FeneJ-on's  Max. 
des  Sain'*. 

The  Mahometans  feem  to  be  no  Grangers  to  quietifm. 
They  expound  a- pafiage  in  the  17  th  chapter  of  the  Koran,  viz. 
“O  thou  Ibul  which  art  at  rdf,  return  unto  thy  Lord,  &c.” 
of  a foul  which,  having,  by  purfuing  the  concatenation  of  na- 
tural caufes,  railed  itfel'f  to  the  knowledge  of  that  being  which 
produced  them,  and  exifts  of  neceffity,  refts  fully  contented, 
and  acquiefces  in  the  knowledge^  See.  of  him,  and  in  the  con- 
templation of  his  'perfection. 

Q ILLET  (Claud"),  an  eminent  Latin  poet  of  the  17th 
century,  was  born  at  Chinon,  in  Touraine,  and  pra6lifed  phyfic 
there  with  reputation  : but  having  declared  again!!  the  pre- 
tended poffemon  of  the  nuns  of  Loudun,  in  a manufeript 
treatife,  the.  original  of  which  was  depofited  in  the  library  of 
the  Sorbonne,  he  was;  obliged  to  retire  into  Italy,  where  he 
became  fecretary  to  the  marlhal  d’Ellrees,  the  French  anibafla- 
dor  at  Rome.  'In  65 5 Quillet  haring  publiflied  irt  Holland 
a Latin  poem,  entitled  CaJlipssdia,  under  the  name  of  Galiuclius 
Fcetus,  he  there  inferted  fiome  verfes  againft  the  cardinal  Maza- 
rine and  his  family;  but  that  cardinal  making  him  fome  gentle 
reproaches,  he  retrench!  d what  related  to  the  cardinal  in  ano- 
ther edition,  and  dedicated  it  to  him,  Mazarine  having,  before 
it  was  printed,  given  him  an  abbey.  He  died  in  K.61,  aged 
59,  after  having  given  Menage  all  his  writings, and  503  crowns 
to  pay  theexpenieof  printing  them;  but  the  abbe  took  the 
money  and  papers,  and  publifhed  none  of  them.  His  CnUiptc- 
d'u,  or  the  art  of  getting  beautiful  childien  has  been  trans- 
lated into  I* nglifti  verfe. 

QUILLS,  the  large  feathers  taken  out  of  the  end  of  the 
win**  of  goofe,  crow,  &c.  They  are  denominated  from 
the  order  in  which  they  are  fixed  in  the  wing  ; the  fecond  and 
third  quills  being  the  belt  for  writing,  as  they  have  the -larged 
and  rounded  barrels.  Crow-quills  are  chiefly  uled  for  drawing. 
]n  order  to  harden  a quill  that  isfoft,  thruli  the  barrel  into  hot 
allies,  ftirring  it  till  it  is  loft,  and  then  taking  it  out,  prefs  it 
almoft  flat  upon  your  knee  wiln  the  back' of  a penknile,  and 
afterwards  reduce  it  to  a round  nets  with  your  fingers.  If  you 
have  a1  number  to  harden,  fet  water  and  aluin  over  the  fire,  and 
While  it  is  boiling  put  in  a handful  of  quills,  the  barrels  only, 
for  a minute,  and  then  lay  them  by. 
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QUIN  (James),  a celebrated  performer  on  the  Enghfh 
Rage,  was  born  at  London  in  16  .3.  He  was  intended  for  the 
bar  ; but  preferring  ShakefpeUie  to  the  ftatutes  at  large,  he, 
on  the  death  of  his  father,  when  it  was  neceffary  for  him  to  do 
lomething  for  himfelf,  appeared  on  the.  Rage  at  Drury-Iane.  - 
In  172°,  he  full  difplayed  his  comic  powers  in  the  charafter 
of  Falflaff,  and  foon  after  appeared  to  as  great  advantage  in 
Sir  John  Brute  ; hut  it  was  upon  Booth’s  quitting  the  Itage 
that  Quin  appeared  to  full  advantage,  in  the  part  of  Cato 
He  continued  a favourite  performer  until  the  year  1748,  when, 
on  fome  dilgutt  between  him  and  Mr.  Rich  the  manager,  he 
retired  to  Bath,  and  only  came  up  annually  to  att  for  the  benefit 
of  his  friend  Ryan  ; until  the  lofs  of  two  front  teeth  Ipoiled  his 
utterance  for  the  Rage.  While  Mr.  Quin  continued  upon  the 
Rage,  he  cofiftantly  kept  company  with  the  greateR  geniufes 
of  the  age.  He  was  well  known  to  Pope  and  Swift  ; and  the 
earl  of  Cheflerfield  frequently  invited  him  to  his  table  : but 

there  was  none  for  whom  he  entertained  a higher  efleem  than 
for  the  ingenious  Mr.  Thomfon,  to  whom  he  made  himfelf 
known  by  an  a 61  of  generofity  that  does  the  greateR  honour  to 
his  chatafcler;  and  for  an  account  of  which  fee  our  life  of 
Thomson.  Mr.  Quin's  judgment  in  the  Englifh  language 
recommended  him  to  his  royal  highnefs  Frederick  prince  of 
Wales,  who  appointed  him  to  inflru£t  his  children  in  fpeaking 
and  reading  with  a graceful  propriety  ; and  Quirt  being  in- 
formed of  the  elegant  manner  in  which  his  prefent  rnajefly  de- 
livered his  firR  gracious  fpeech  from  the  throne,  he  cried  out  in 
a kind  of  eeftafy,  “ Ay — I taught  the  boy  to  fpeak  !"  Nor  did 
his  majefly  forget  his  old  tutor ; for,  foon  after  his  accelfion 
to  the  throne,  he  gave  orders,  without  any  application  being 
made  to  him,  that  a genteel  penfion  Riould  be  paid  to  Mr. 
Quin  during  his  life.  Mr.  Quin,  indeed',  was  not  in  abfolute 
need  of  this  royal  benefadlion  ; for  as  he  was  never  married, 
and  had  none  but  diflant  relations,  he  funk  2000I.  which  was 
half  his  fortune,  in  an  annuity,  for  which  he  obtained  200I. 
a-year  ; and  with  about  2rool.  more  in  the  funds,  lived  in  a 
decent  manner  during  the  latter  part  of  his  life  at  Bath,  from 
whence  he  carried  on  a regular  correfpondence  with  Mr.  Gar- 
rick, and  generally  paid  a vifit  to  his  friends  in  the  metropolis 
once  a year,  when  he  conRantly  pafted  a week  or  two  at  Mr. 
Garrick’s  villa  at  Hampton.  He  died  of  a fever  in  1766. 

QUINARIUS,  was  a fimall  Roman  coin  equal  to  half  the 
denarius,  and  confequeritly  worth  about  three  pence  three  far- 
things of  our  money.  See  Money.  It  was  called  quin  anus, 
becaule  it  contained  the  value  of  five  afles,  in  the  fame  manner 
as  the  denarius  was  named  from  its  containing:  ten. 

QUINAUT  (Philip),  a celebrated  French  poet,  born  of  a 
good  family  at  Paris  in  1635.  cultivated  poetry  from  his 

infancy,  and  16  dramatic  pieces  of  his  were  atfted  between 
the  year  i f.  53  and  1666.  in  the  mean  time,  Quinaut  vkas 
not  lo  much  demoted  to  poetry  but  that  he  applied  himldf  to 
the  Rudy  of  the  law;  and  made  his’ fortune  by  marrying  the 
widow  of  a rich  merchant  to  whom  he  had  beeu  ufeful  in  his 
profetlion.  Quinaut  afterwards  turned  his  attention  to  the 
compofing  of  operas,  which  weTe  fet  to  mufic  by  the  famous 
Lully  ; and  Lully  was  charmed  with  a-  poet  whofe  verfes  were 
not  too  nervous  to  yield  to  the  capricious  airs  of  mufic.  He 
died'in  168S,  after  having  enjoyed  a haiulfome  penfion  froth 
Lotus  XIV.  for  m ally  ve.ars  : and’we  arb  told  he  was  extremely 
penitent  in  his  latl'illnefs  fhr  all  thof'e  of  his  compofitions 
which  tended  to  infpire  love  and  pleafure; 

QUINCE,  in  botany.  See  Cydonia. 

QUINCUNX,  in  Roman  antiquity.,  denotes  any  thing 
that  con  fills  of  fire-twelfths  of  another  ; but  particularly  of 
the  as. 

Quincunx  Order , in  gardening,  is  a plantation  of  trees, 
difpofed  originally  in  a fquare  confifiing  of  five  trees,  one  at 
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■each  corner,  and  a fifth  in  the  middle  ; which  difpofition  re- 
peated again  and  again,  forms  a regular  grove,  wood,  or 
wildernels. 

QU INDECAGON,  in  geometry,  a plain  figure  with  15 
fides  and  15  angles. 

QUINDECEMVIRT,  in  Roman  antiquity,  a college  of 
13  magiftrates,  whofe  bufinefs  it  was  to  prefide  over  the  l'acri- 
fices.  They  were  alfo  the  interpreters  of  the  Sybil’s  books  ; 
which,  however  they  never  confulted  but  by  an  exprefs  order 
of  the  fenate. 

Q.U1NQUAGENARIUS,  in  Roman  antiquity,  an  officer 
who  had  the  command  of  50  men. 

QUINQUAGESIMA  Sunday,  Shrove  Sunday,  fo  called 
as  being  about  the  50th  day  before  Eader. 

QUIN QU ATRIA,  or  Quinquatrus,  was  a feftival  kept 
at  Rome  in  honour  of  Minerva,  which  began  on  the  18th 
of  March,  or  as  others  will  have  it  on  the  igth,  and  laded  five 
days.  On  the  firft  day  they  offered  facrrfices  and  oblations 
without  the  effufion  of  blood  ; the  fecond,  third,  and  fourth, 
were  fpent  in  fbows  of  gladiators  ; and  on  the  fifth  day  they 
went  in  proceffion  through  the  city.  Scholars  had  a vacation 
during  the  folemnity,  and  prefented  their  mafters  at  this  time 
with  a gift  or  fee  called  Minerva/.  Boys  and  girls  ufed  now 
to  pray  to  the  goddefs  Minerva  for  wifdom  and  learning,  of 
which  (lie  had  the  patronage.  Plays  were  added,  and  deputa- 
tions held,  at  this  feaft,  on  fubjedls  of  polite  literature.  The 
quinquatria  were  fo  called  becaule  they  laded  for  five  days. 
There  feems  to  be  a flrong  refemblance  betwixt  this  fellival  and 
the  panathenaea  of  the  Greeks. 

QUINQUENNALIS,  in  Roman  antiquity,  a magidrate 
in  the  colonies  and  municipal  cities  of  that  empire,  who  had 
much  the  fame  office  as  the  aedile  at  Rome. 

QU1NQUEREMIS,  in  the  naval  architecture  of  the  an- 
cients, a name  given  to  a. galley  which  had  five  rows  of  oars. 
They  divided  their  veffels  in  general  into  vionoerota  and  poly- 
crota.  See  Polycrota.  The  former  had  only  one  tire  of 
rowers  : the  latter  had  feveral  tires  of  them,  from  two  or  three 
up  to  20,  ,30,  or  even  40  j for  fuch  a veffel  we  have  an  account 
of  in  the  time  of  Philopater,  which  required  no  lefs  than  4000 
men  to  row  it. 

Meihom  has  taken  off  from  the  imaginary  improbability  of 
there  ever  having  been  fuch  a vefiel,  by  reducing  the  enormous 
height  fuppofed  necelfary  for  fuch  a number  of  rows  of  oars 
and  men  to  work  them,  by  finding  a better  way  of  placing  the 
men  than  others  had  thought  of.  The  quinqueremes  of  the 
ancients  had  420  men  in  each  ; 300  of  which  were  rowers,  and 
the  reft  foldiers.  The  Roman  fleet  at  Medina  confided  of  330 
of  thefefhips;  and  the  Carthaginian,  at  Lilyboeum  of  3^0  of 
the  fame  fize.  Each  veffel  was  150  feet  long.  Thus  130,000 
men  were  contained  in  the  one,  and  130,000  in  the  other, 
with  the  apparatus  and  provifions  neceffary  for  fuch  expeditions 
as  they  were  intended  for.  This  gives  fo  grand  an  idea  of  the 
ancient  naval  armaments,  that  fome  have  quedioned  the  truth 
of  the  hidory  : but  we  find  it  related  by  Polybius,  a hidorian 
too  authentic  to  be  queftioned,  and  who  expreffes  his  wonder  at 
it  while  he.  relates  it. 

QUINQUEVIRI,  in  Roman  antiquity,  an  order  of  five 
prieds,  peculiarly  appointed  for  the  facrilices  to  the  dead,  or  ce- 
lebrating the  rites  of  Erebus. 

QUINQUINA.  See  Cinchona. 

QU1NSEY,  or  Quinzw  See  Medicine. 

QU1NTEN,  a town  of  France,  in  the  department  of  the 
north  coalt  and  late  province  of  Bretagne,  with  a cadle.  It 
is  feated  in  a valley,  near  the  river  Goy,  and  a large  forefl:  of 
the  fame  name,  eight  miles  SSW.  of  St.  Brieux,  and  200  W. 
of  Paris.  W.  long.  2.  40.  N.  lat.  48.  26. 

QUINTESSENCE,  in  chcmidry,  a preparation  confiding 
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of  the  effential  oil  of  fome  vegetable  fubftance,  mixed  and  in- 
corporated with  fpirit  of  wine. 

Quintessence,  in  alchemy,  is  a myderious  term  fignify- 
ing  the  fifth  or  lad  and  highed  effence  of  power  in  a natural 
body . 

QUINTILE,  in  adronomy,  an  afpe£t  of  the  planets  when 
they  are  72  degrees  didant  from  one  another,  or  a fifth  part  of 
the  zodiac. 

QUINTILIANUS  (Marcus  Fabius),  a celebrated  Latin 
orator,  and  the  molt  judicious  critic  of  his  time,  was  a native  of 
Calagurris,  or  Calahorra,  in  Spain  ; and  was  the  difciple  of 
Domitius  Afer,  who  died  in  the  year  59.  He  taught  rhetoric 
at  Rome  for  20  years  with  great  applaufe  : and  not  only  laid 
down  rules  for  lpeaking,  but  exhibited  his  eloquence  at  the 
bar.  Some  authors  imagine,  but  with  little  foundation,  that 
he  arrived  to  the  conlulfhip  ; but  it  is  more  certain  that  he  was 
preceptor  to  the  grandfons  of  the  emperor  Domitian’s  fider. 
There  is  dill  extant  his  excellent  work,  intitled,  Injlilutiones 
Oratorio;,  which  is  a treatife  of  rhetoric  in  12  books;  where 
precepts,  judgment,  and  tafte,  are  juftly  admired.  Thefe  in- 
ititutions  were  found  entire  by  Poggius,  in  an  old  tower  of  the 
abbey  of  St.  Gal,  and  not  in  a grocer’s  (hop  in  Germany  as 
fome  authors  have  imagined.  There  is  alfo  attributed  to 
Quintilian  a dialogue  De  cavfis  corruptee  eloquentice  ; but  it  is 
more  commonly  aferibed  to  Tacitus.  The  bed  editions  of 
Quintilian’s  works  are  thofe  of  Mr.  Obreight,  publifned  at 
Stralburg  in  2 vols.  4to,  in  1698,  and  of  M.  Capperonier,  in 
folio.  There  is  an  Englifn  tranflation  by  Mr.  Guthrie. 

Quintilian  had  a fon  of  the  fame  name,  on  whom  he  beftows 
great  praifes.  This  fon  ought  not  to  be  confounded  with  Quin- 
tilian the  father,  or  rather  the  grandfather,  of  him  who  is  the 
fubjeft  of  this  article,  and  who  wrote  143  declamations. 
Ugolin  of  Parma  publidied  the  fird  136  in  the  15th  century; 
the  nine  others  were  published  in  1363  by  Peter  Avrault,  and 
afterwards  by  Peter  Pithou  in  1380.  There  have  alfo  been  19 
other  declamations  printed  under  the  name  of  Quintilian  the 
Orator  ; but,  in  the  opinion  of  Volfius,  they  were  written  nei- 
ther by  that  orator  nor  his  grandfather. 

QUINTILIANS,  a fetl  of  ancient  heretics,  thus  called 
from  their  prophetefs  Quintilia.  In  this  feht  the  women  were 
admitted  to  perform  the  facerdotal  and  epifcopal  funfitions. 
They  attributed  extraordinary  gifts  to  Eve  for  having  fird  eaten 
of  the  tree  of  knowledge  ; told  great  things  of  Mary  the  fider 
of  Mofes,  as  having  been  a prophetefs,  &c.  They  added,  that 
Philip  the  deacon  had  four  daughters,  who  were  all  pro- 
phetedes,  and  were  of  their  fe£t.  In  thefe  aflemblies  it  was 
ufual  to  fee  the  virgins  entering  in  white  robes,  perfonating 
propheteffes. 

QU1NT1N  Matsys,  alfo  called  the  Farrier  of  Antwerp, 
famous  for  being  transformed,  by  the  force  of  love,  from  a biack- 
fmith  to  a painter.  He  had  followed  the  trade  of  a black fmilh 
and  farrier  near  twenty  years;  when  falling  in  love  with  a 
painter’s  daughter  who  was  very  handfome,  anddllliked  nothing 
buthistrade,  he  quitted  it,  and  betook  himfelf  to  painting,  in 
which  he  made  a very  uncommon  progrefs.  He  was  a diligent 
and  careful  imitator  of  ordinary  life,  and  fucceeded  better  in  re- 
prefenting  the  defeats  than  the  bea'uties  of  nature.  Some  his- 
torical performances  of  this  mader  deferve  commendation,  par- 
ticularly a Defcent  from  the  Crofs,  in  the  Cathedral  at  Antwerp: 
but  his  bed  known  pi&ure  is  that  of  the  two  Mifers  in  the  gal- 
lery at  Windfor.  He  died  in  1529. 

QUINTINIE  (John  df  la),  a celebrated  French  gardener, 
born  at  Poiftiers  in  162 b.  He  was  brought  up  to  the  law  ; and 
acquitted  himfelf  fo  well  at  the  bar  as  to  acquire  the  edeem  of 
the  chief  magidrate.  M.  Tamboneau,  prefklcnt  of  the  chamber 
of  accounts,  engaged  him  to  undertake  the  preceptorfliip  ot  his 
only  fon,  which  Quintinic  executed  entirely  to  his  latisfaftion  ; 
8 K 
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applying  his  tail-ire  hours  to  the  ftudy  of  writers  on  agriculture, 
ancient  and  modern,  to  which  he  had  a tlrong  inclination.  He 
gained  new  lights  by  attending  his  pupil  to  Italy;  tor  all  the 
gardens  about  Home  being,  open  to  him,  he  failed  not  to  add' 
prafclice  to  his  theory.  On  his  return  to  Paris,  M Tamboneau 
gave  up  the  management  of  his  garden  entirely  to  him  ; and 
Qmntinie  applied  to  clofely  to  it,  that  he  became  famous  alt 
over  France.  Louis  XIV.  eredfetl  a new  office  purpofely  for 
him,  that  of  di redder  of  the  royal  fruit  and  kitchen  gardens ; 
•ami  thefe  gardens,  while  he  lived,  were  the  admiration  of  the 
curious.  He  lived  to  a good  old' age,  though  we  learn  not  the 
time  of  his  death;  his  Dire&ions  for  the  Management  of  Fruit 
and  Kitchen  Gardens  are  eiieemed  all  over  Europe. 

QUINTUS  Cai.abur,  a Greek  post,  who  wrote  a large 
Supplement  to  Homer’s  Iliad,  in  14  books,  in  which  a relation 
is  given  of  the  Trojan  war  from  the  death  of  Heffor  to  the  de- 
ft ru  cli  on. of  Troy.  It  is  conjectured,  from  his  ftyle  and  manner, 
that  he  lived  in  the  fifth  century.  Nothing  can  be  collected 
either  concerning  his  perloti  or  country.  His  poem  was  firft 
made  known  by  Cardinal  Reflation,  who  di  (covered  it  in  St. 
Nicolas’s  church,  near  Otranto  in  Calabria ; from  whence  the 
author  was  named  Quintus  Calaber.  It  was  fir  A pubbihed  at 
Venice  by  Aldus,  but  it  is  not  faid  in  what  year. 

QUINTUS  Cuxtius.  See  Curtius. 

QUINZY,  Quins,  y,  or  slngirui-  See  Medicine. 

QUIRE  of  Paper,  the  quantity  of  24  or  25  ffieets. 

QUIR1NALTA,  in  antiquity,  a feaft  celebrated  among  the 
Romans  in  honour  of  Romulus, 

QU'IRtTES,  in  Roman  antiquity.  In  confequence  of  the 
agreement  entered  into  by  Romulus  and  Tatius  king  of  the 
•Sabines;  Rome  was  to  retain  its  name,  taken  from  Romulus; 
and  the  people  were  to  be  called  Quirites,  from  Cures,  the  prin- 
cipal town  of  the  Sabines,  a name  ufed  in  all  public  addretTes 
to  the  Roman  people. — Dion.  Hal.  fays,  that  each  particular 
citizen  was  to  be  called  Roma?ius,  and  the  collective  body  of 
them  Qui,ites;  ytt  it  appears  by  this  ancient  form  of  words  ufed 
at  funerals,  QUus  Quirts  letbo  datus  eft,  that  each  private  citizen 
was  alfo  called  Quins.  The  origin  of  the  word  Quirites,  which 
was  at  firft  peculiar  to  the  Sabines,  and  became  in  Romulus’s 
time  the  general  name  of  the  inhabitants  of  Rome,  has  been 
much  fought  for;  and  the  molt  probable  account  antiquity  gives 
us  of  it  is  this : The  word  Quids,  according  to  Plutarch  and 
lome  others,  fignifkd,  -in  the  Sabine  language,  both  “ a dart," 
and  “a  warlike  deity  armed  with  a dart."  It  is  uncertain 
whether  the  god  gave  name  to  the  dart,  or  the  dart  to  the  god. 
Hut  be  that  as  it  will,  this  Quir's,  or  Qutrinus,  was  either  Mars 
or  lome  other  god  of  war  ; and  the  worfliip  of  Quins  continued 
in  Rome  all  Romulus's  reign  : but  after  his  death  he  was 
honoured  with  the  name  Quiriuus,  and  took  the  place  of  the 
god  Quirts. 

QUIRK,  in  a general  fenfe,  denotes  a .fubtiby  or  artful 
difiindjion. 

Quirk,  in  building,  a piece  of  ground  taken  out  of  any 
regular  ground-plot,  or  Hour:  thus,  if  the  ground-plot  were 


oblong  or  fquire,  a piece  taken  out  of  a corner  to  make  a court 
or  yard.  &c.  is  called  a quirk. 

Qll  UQU  ALLS,  in  botany:  A genus  of  the  monogynia 
order,  belonging  to  the  decandria  clal’s  of  plants;  and  in 
the  natural  method  ranking  under  the  31ft  order,  Vepre- 
cuhe.  1 he  calyx  is  qninquefid  and  filiform  ; the  petals  five  ; 
the  fruit  is  a quinqueangular  plum.  There  is  only  one  fpecies, 
viz.  IxDICA. 

QUITO,  a city  of  Peru,  in  an  audience  of  the  fame  name, 
and  a bifhop’s  fee.  It  is  feated  in  a pleafant  valley,  between 
high  mountains,  and  on  much  higher  ground  than  the  reft  of 
Peru  that  is  habitable,  being  ,300  yards  above  the  level  of  the 
fea.  Here  are  feveral  religious  communities,  and  two  colleges, 
which  are  a fort  of  univerfity.  It  is  820  miles  north  of  Lima. 
W.  Ion.  '7.  50  S.  lat.  o.  13. 

QUITTER-eone,  in  farriery.  SeeFAR»iERY. 

QUIT- re  nt  ( quietus  reddilut,  i.  e.  “ quiet  rent,")  is  a cer- 
tain I mall  rent  payable  by  the  tenants  of  manors,  in  token  of 
fubjeCtion,  and  by  which  the  tenant  goes  quiet  and  free.  In 
ancient  records  it  is  called  white  rent,  becaufe  paid  in  filver 
money,  to  diftinguifti  it  from  rent-corn,  Sec. 

QUOIN,  or  Coin,  on  board  a (hip,  a wedge  faftened  on 
the  deck,  clofe  to  the  breach  of  the  carriage  of  a gun,  to  keep 
ii  firm  up  to  the  thip's  fide.  Cantic  quoins  are  (hurt  three-legged 
quoins  put  between  cafi<s  to  keep  them  fteady. 

Quoins,  in  architeHure,  denote  the  corners  of  brick  or  (lone 
wails.  The  word  is  particularly  ufed  for  the  ftones  in  the  cor- 
ners of  brick  buildings.  When  thefe  ftand  out  beyond  the  brick- 
work, their  edges  being  chamfred  off,  they  are  called  rujlie 
quoin's. 

QUOTIDIAN,  any  thing  which  hippens  every  day. 
Hence,  when  the  paroxyfms  of  an  ague  recur  every  day,  it  is 
called  a quotidian  ague.  See  Medicine. 

QUOAD  hoc,  is  a term  ufed  in  the  pleadings  and  argu- 
ments of  lawyers  ; being  as  much  as  to  fay,  As  to  this  thing 
the  law  is  fo  and  fo. 

QUORUM,  a word  frequently  mentioned  in  our  ftatutes, 
and  in  comnullions  both  of  jufiices  of  the  peace  and  others.  It 
is  thus  called  from  the  words  of  the  commillon,  quorum  A.  B. 
unum  ejfc  volumus.  For  an  example,  where  a eommiffion  is 
diredled  to  (even  perfons,  or  to  any  three  of  them,  whereof  A.  B. 
and  C.  D.  are  to  be  two  ; in  this  cafe,  they  are  faid  to  be  of 
the  quorum,  becaufe  the  reft  cannot  proceed  without  them  : 
fo  a jullice  of  the  peace  and  quorum  is  one  without  whom  the 
reft  of  the  jultices  in  lome  cales  cannot  proceed. 

QUOTIENT,  in  arithmetic,  the  number  refulting  from  the 
divifion  of  a greater  number  by  a fmaller ; and  which  ftiows 
bow  often  the  Imaller  is  contained  in  the  greater,  or  how  often 
the  divilor  is  contained  in  the  dividend.  The  word  is  formed 
from  the  Latin  qmtics  ; q.  d.  How  often  is  fuch  a number 
contained  in  lueh  another  ? In  divifion,  as  the  divilor  is  to  the 
dividend,  lois  unity  to  the  quotient. — Thus  the  quotient  of  12. 
divided  by  3 is  4 ; which  is  thus  difpofed,  3)  12  (4  quotient. 
See  Arithmetic. 


Ror  r,  a liquid  confonant,  being  the  17th  letter  of  our  al- 
* phabet.  Its  found  is  formed  by  a guttural  extrufion  of 
the  breath  vibrated  ihrough  the  mouth,  with  a fort  of  quivering 
motion  of  the  tongue  drawn  from  the  teeth,  and  canulated  with 
the  tip  a little  elevated  towards  the  palate.  In  Greek  words  it 
is  frequently  afpirated  with  an  A after  it,  as  in  rhapjody,  rhetoric , 
&rc.  otherwife  it  is  always  followed  by  a vowel  at  the  beginning 
of  words  and  fyllables. 
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In  the  notes  of  the  ancients,  R.orRO.  fignifies  Roma ; R.  C.. 
Humana  emit  as ; R.  G.  C.  rei  gerendee  cauja  ; R.  F.  E.  D.  Title 
fatium  ct  ditium ; R.  G,  F.  re^is  Jil  us ; R.  P.  res  publica,  or 
Romani  principes  ; and  R.  R.  R.  F.  F.  F.  res  Romana  ruet  ferroj 
fame,  Jlamma. 

Ufed  as  a numeral,  11  anciently  flood  for  80  : and  with  a 
dalh  over  it,  thus  K,  for  80,000  ;i  but  the.  Greek  r,  'p  with  a 
lm all  mark  over  it, dignified  too  ; with  the  fame  mark  under  it. 
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it  denoted  rooo  X tec;  thus  ps  fignificd  teo.ooO.  Tn  the 
Hebrew  numeration  h denoted  2:0  ; and  with  two  horizontal 


points  over  it  1000  X 2co  ; thus  1 ==  jr-o,ooo. 

In  the  preferiptions  of  phyfidans,  R or  Be  Hands  for  recipe,  i.  e. 
“ take." 

R4  AB,  a town  of  Lower  Hungary,  capital  of  Javerin,  with 
a caftle  and  a bifliop's  lee.  It  is  a ftrong  frontier  bulwark 
againlt  the  Turks,  and  has  two  bridges,  one  over  a double 
ditch,  and  another  that  leads  towards  Alba  Regalis.  Tde  fur- 
rounding country  is  plain,  and  there  is  nothing  that  feetns  to 
command  it  but  a frnall  hill  at  fome  diftaoce,  which  is  under- 
mined and  may  be  blown  up.  It  was  taken  by  Amurath  I LI. 
with  the  lofs  of  20,0:  o men;  but  was  furprifed  foon  after  by 
Count  Palti,  who  killed  all  the  Turks  that  were  found  therein. 
It  is  feated  at  the  conduence  of  the  rivers  Rab  and  Rabnitz, 
not  far  from  the  Danube,  3 miles  weft  of  Grari,  and  55  fouth- 
eaft  of  Vienna.  E.  Ion.  17.  2 N.  lat.  47.  4 8. 

RABAC,  a frnall  port  on  the  Arabian  coaft  of  the  Red  Sea, 
in  N.  lat.  220  35'  40"  by  Mr.  Bruce’s  account.  The  entry  to 
the  harbour  is  from  the  E.  N.  E.  and  is  about  a quarter  of  a 
mile  broad.  The  port  extends  about  two  miles  in  length  to  the 
eaftward.  The  mountains  are  about  three  leagues  to  the  north, 
and  the  town  about  four  miles  north  by  eaft  from  the  entrance 
to  the  harbour.  The  water  is  good,  ancj  all  (flips  may  be  fup- 
plied  here  from  the  wells  which  are  in  the  neighbourhood  of  the 
town.  The  country  is  bare  arid  uncultivated;  but  from  the 
appeal  ance  of  it,  and  the  freftmefs  of  the  water,  Mr.  Bruce  fup- 
pofes  that  it  fometimes  rains  among  the  mountains  here,  which 
is  the  more  probable  as  it  is  confiderably  within  the  tropic. 

RABAT,  a large  and  handfome  fea-port  town  of  Africa,  in 
the  kingdom  of  Fez  and  province  of  Tremefen.  It  has  fine 
inofques  and  handfome  palaces,  and  is  feated  at  the  mouth  of 
the  river  Burrigrig,  almoft  in  the  mid-way  between  Fez  and 
Tangier.  W.  Ion.  9.  28.  N.  lat.  34.  40.  Rabat,  together  with 
Sallee,  which  is  oppofite  to  it  was  formerly  famous  for  fitting 
out  piratical  veffels  ; but  the  late  emperor  Sidi  Mahomet  fuh- 
dued  them  both,  and  annexed  them  to  the  empire;  fince  which 
time  the  harbour  of  Rab  it  has  been  fo  filled  with  the  land  wafhed 
in  by  the  fea  as  to  render  it  unfit  to  carry  on  fuch  piracies  in 
future. 

The  town  of  Rabat,  whofe  walls  inclofe  a large  fpace  of 
ground,  is  defended  on  the  fea  fi  le  by  three  forts  tolerably  well 
finifhed,  which  were  ereifled  fome  little  time  ago  by  an  Englifh 
renegado,  and  furnithed  with  guns  from  Gibraltar.  The 
houles  in  general  arc  good,  and  many  of  the  inhabitants  are 
wealthy.  The  Jews,  who  are  very  numerous  in  this  place,  are 
generally  in  better  circumftances  than  thole  of  Larache  or  Tan- 
gier, and  their  women  are  extremely  beautiful. 

The  caftle,  which  is  very  extenfive;  contains  a ftrong  building, 
formerly  ufed  by  the  late  emperor  as  his  principal  treafury,  and 
a noble  terrace,  which  commands  an  extenfive  profpeift  of  the 
town  of  Sallee,  the  ocean,  and  all  the  neighbouring  country. 
Th»re  are  alfo  the  ruins  of  another  caftle,  which  is  laid  to  have 
been  built  by  Jacob  Almonzor,  one  of  their  former  emperors, 
and  of  which  at  prefent  very  little  remains  but  its  walls,  con- 
taining wii  hin  them  fome  very  ftrong  magazines  for  powder  and 
naval  ftores.  On  the  outfide  of  thefe  walls  is  a very  high  and 
fquare  tower,  handfomely  built  of  cut  (lone,  and  called  the 
tower  of  U.ijfen.  From  the  workmanftiip  of  this  tower,  con- 
t rafted  with  the  other  buildings,  a very  accurate  idea  may  be 
formed  how  greatly  ihe  Moors  have  degenerated  from  their 
former. fplendnur  and  tafte  for  architecture. 

R ABBE  l’TKsG,  in  carpentry,  ih:  planning  or  cutting  of 
channels  or  grooves  in  boards,  &c.  In  Jbip  carpentry,  it  figni- 
fi  s the  letting  in  of  the  planks  of  the  (hip  into  the  keel  ; which, 
in  the  rake  and  run  of  a thip,  is  hollowed  away,  that  the  planks 
may  join  the  cloier. 


RABBI,  or  Rabbtvs,  a title  which  the  Fharifces  and  JoAors 
of  the  law  among  the  Jews  aflumed,  and  literally  fignifies 
majfers  or  excdl eats.  There  were  feveral  gradations  before 
they  arrived  at  the  dignity  of  a rabbin  ; which  was  not  con- 
ferred till  they  had  acquired  the  profoundeft  knowledge  of  the 
law  and  the  traditions.  It  does  not,  however,  appear  that  there 
was  any  fixed  age  or  previous  examination  neceffary  ; but  when 
a man  had  diftinguifhed  himfelf  by  his  fkill  in  the  written  and 
oral  law,  and  pai'ied  through  the  fubordinate  degrees,  he  was 
(aluted  a rabbin  by  the  public  voice.  Among  the  modern  Jews, 
for  near  700  years  paft,  the  learned  men  retain  no  other  title 
than  that  of  rabbi,  'or  rabbins  ; they  have  great  relpeCl  paid 
them,  have  the  firft  places  or  feats  in  their  (ynagogues,  deter- 
mine all  matters  of  controverfy,  and  frequently  pronounce  upon 
civil  affairs ; they  have  even  power  to  excommunicate  the  dil- 
obedieiri. 

R ABBINISTS,  among  the  modern  Jews,  an  appellation 
given  to  the  doiftrine  of  the  rabbins  concerning  traditions,  in 
oppofition  to  the  Caraitcs ; who  rejeil  all  traditions.  See 
Car  aite. 

RABELAIS  (Fkancis),  a French  writer  famous  for  his 
facetioufnefs,  was  born  at  Chinon  in  Toiiraine  about  the  year 
1483  He  was  firft  a Francifcan  friar;  but  quitting  his  reli- 
gious habit  ftudied  phytic  at  Montpelier,  where  he  took  his 
doftor’s  degree.  It  is  laid,  that  the  chancellor  du  Pratt  having 
abolifhed  the  privileges  of  the  faculty  of  ‘phytic  at  Montpelier 
by  a decree  of  the  parliament,  Rabelais  had  the  addrefs  to 
make  him  revoke  what  he  had  done  ; and  that  thole  who  vrere 
made  doCIors  of  that  univerfity  wore  Rabelais’s  robe,  which  is 
there  held  in  great  veneration.  Some  time  after  he  came  to 
Rome  in  quality  of  phyfician  in  ordinary  to  cardinal  John  du 
Bellay  arehbifttop  of  Paris.  Rabelais  is  faid  to  have  ufed  the 
freedom  to  jeer  Pope  Paul  III.  to  his  face.  He  had  quitted 
his  religious  connections  for  the  fake  of  leading  a life  more 
agreeable  to-  his  tafte  ; hut  renewed  them  on  a fecond  journey 
to  Rome,  when  he  obtained,  in  1536,  a brief  to  qualify  him 
for  holding  ecclefiaftical  benefices  ; and,  by  the  intereft  of  his 
friend  cardinal  John  du  Bellay,  he  was  received  as  a fecular 
canon  in  the  abbey  of  St.  Maur  near  Paris.  His  profound 
knowledge  in  phylic  rendered  him  doubly  ufeful.  ; he  being  as 
ready,  and  at  leaft  as  well  qualified,  to  preferibe  for  the  body 
as  for  the  foul  : but  as  he  was  a man  of  wit  and  humour,  many 
ridiculous  things  are  laid  to  his  charge,  of  which  he  iva-r  quite 
innocent.  He  publifhed  ieveral  things;  but.  his -chief  per- 
formance is  a ltrange  incoherent  romance.,  called  the  H'-Jlory  of 
G.irgantua  and  P'antagrue! , being  a fatirc  upon  priells,  popes, 
fools,  and  knaves  of  all  kinds.  This,  work  contains  a wild, 
irregular  profufion  of  wit,  learning,  obfeenity,  low  conceits,  and 
arrant  nonfenfe;  hence  the  fhrewdnds  of  his  fatire,  in  fome 
places  where  he  is  to  be  underftood,  gains  him  credit  for  thole 
where  no  meaning,  is  dileoverable.  Some  allulions  may  un- 
doubtedly have  been  fo  temporary  and  local  as  to  be  now  quite 
lolt:  but  it  is  too  much  to  conclude  thus  in  favour  of  every 
unintelligible  rhapfody  ; for  we  are  not  without  Englith  writers 
of  great  talents,  whofe  fportive  geniules  have  betraved  them 
into  puerilities,  no  lefs  incoherent  at  the  times  of  writing  than 
thole  of  Rabelais  appear  above  two  centuries  after.  He  died 
about  155^. 

RABBIT,  in  zoology.  See  Lirus.  The  buck  rabbity 
like  our  boar  cats,  will  kill  the  young  ones  if  they  can  get  at 
them  ; and  the  does  in  the  warrens. prevent  this,  by  covering 
A heir  (locks,  or  nefts,  with  gravel  or  earth,  which  they  drift  to 
artificially  up  with  ihe  hinder  part  of  their  bodies,  that  it  is 
hard  to  find  them  out.  They  never  fiickle  their  young  ones  at 
any  other  time  than  early  111  the  morning  and  late  at  night; 
and  always,  for  eight  or  ten  days,  dole  up  the  hole  at  the 
mouth  of  the  neft,  in  this  careful  manner  when  they  go  out. 
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After  this  they- begin  to  leave  a fmall  opening,  which  they  in- 
c rente  by  degrees  ; till  at  length,  .when  they  are  about  three 
weeks  old,  the  mouth  of  the  hole  is  left  wholly  open  that  they 
• may  go  out ; for  they  are  at  that  time  grown  big  enough  to 
take  care  of  themfelves,  and  to  feed  on  grafs. 

People  who  keep  rabbits  tame  for  profit,  breed  them  in 
hutches  ; but  thele  rnuti  be  kept  very  neat  and  clean,  cite  they 
will  be  always  fubjeft  to  difeafes.  Care  m nit  be  taken  alfo  to 
keep  the  bucks  and  does  apart  till  the  latter  have  juft  kindled  ; 
then  they  are  to  be  turned  to  the  bucks  again,  and  to  remain 
with  them  till  they  (bun  and  run  from  them. 

The  general  dire&ion  for  the  choofing  of  tame  rabbits  is,  to 
pick  tile  largeft  and  faireft  ; but  the  breeder  (hould  remember 
that  the  (kins  of  the  filvered-haired  ones  fell  better  than  any 
other.  '1  he  food  of  the  tame  rabbits  may  be  colewort  and 
cabbage  leaves,  carrots,  parlnips,  apple-rinds,  green  corn,  and 
vetches,  in  the  time  of  the  year;  alfo  vine-leaves,  grafs,  fruits, 
oats,  and  oatmeal,  milk-thiftles,  fovv-thiftles,  and  the  like; 
but  with  thefe  moift  foods  they  mull  always  have  a proportion- 
able  quantity  of  the  dry  foods,  as  hay',  bread,  oats,  bran,  and  the 
like,  atherwife  they  will  grow  pot-bellied,  and  die.  Bran  and 
grains  mixed  together  have  been  alfo  found  to  be  very  good 
food.  In  winter  they  will  eat  hayr,  oats,  and  chad’,  and  thefe 
m3y  be  given  them  three  times  a-day ; but  when  they  eat  green 
things,  it  muft  be  obferved  that  they'  are  not  to  drink  at  all, 
for  it  would  throw  them  into  a dropfy.  At  all  other  times  a 
•v-ry  little  drink  ferves  their  turn,  hut  that  muft  always  be  frtftt. 
When  any  green  herbs  or  grafs  are  cut  for  their  food,  care 
muft  be  taken  that  there  be  no  hemlock  among  it ; for  though 
they  will  eat  this  greedily  among  other  things  when  offered  to 
them,  yet  it  is  hidden  poifon  to  them. 

Rabbits  are  fubjeft  to  two  principal  infirmities.  Firft,  the 
rot,  which  is  caufed  by  giving  them  too  large  a quantity  of 
greens,  or  from  giving  them  frefti  gathered  with  the  dew  or 
rain  hanging  in  drops  upon  them.  It  is  over-moifture  that  al 
ways  caufes  this  difeale.  The  greens  therefore  are  always  to  be 
given  dry  ; and  a hdficient  quantity  of  hay,  or  other  dry  food, 
intermixed  with  them,  to  take  up  the  abundant  moifture  of 
their  juices.  On  this  account  the  very  beft  food  that  can  be 
given  them,  is  the  fhorteft  and  fweeteft  hay  that  can  be  got, 
of  which  one  load  will  ferve  200  couples  a year;  and  out  of 
this  flock  of  200,  200  may  be  cat  in  the  family,  200  fold 
to  the  markets,  and  a (ufficient  number  kept  in  cafe  of  ac- 
cidents. 

The  other  general  difeafe  of  thefe  creatures  is  a fort  of  mad- 
nefs  : this  may  be  known  by  their  wallowing  and  tumbling 
about  with  their  heels  upwards,  and  hopping  in  an  odd  man- 
ner into  their  boxes.  This  di (temper  is  (uppofed  to  be  owing 
to  the  ranknefs  of  their  feeding;  and  the  general  cure  is  the 
keeping  them  low,  and  giving  them  the  prickly  herb  called 
ture-ti.ijlle  to  eat. 

The  general  computation  of  males  and  females  is,  that  one 
buck-rabbit  will  ferve  for  nine  does:  fome  allow  ten  to  one 
buck  ; but  thofe  who  go  beyond  this  always  fuffer  for  it  in  their 
breed. 

The  wild  rabbits  are  either  to  be  taken  by  fmall  cur  dogs,  or 
by  fpaniels  bred  up  to  the  fport ; and  the  places  of  hunting 
thofe  who  draggle  from  their  burrows,  is  under  clofe  hedges  or 
bullies,  or  among  corn-fields  and  frefli  paftures.  The  owners 
ufe  to  courfe  them  vyith  fmall  greyhounds  ; and  though  they 
are  feldom  killed  this  way,  yet  they  are  driven  back  to  their 
burrows,  and  are  prevented  Irom  being  a prey  to  others.  The 
common  method  is  by  nets  called  purfe  nets,  and  ferrets.  The 
ferret  is  lent  into  the  hole,  to  fetch  them  out ; and  the  purfe  net 
being  fpread  over  the  hole,  takes  them  as  they  come  out.  The 
ferrets  mouths  muft  be  muffled,  and  then  the  rabbit  gets  no 
harm.  Tor  the  more  certain  taking  of  them,  it  may  not  be 


improper  to  pitch  up  a hay-nct  or  two,  at  a fmall  diftance  from 
the  burrows  that  are  intended  to  be  hunted  : thus  very  few  of 
the  number  that  are  attempted  will  elcape. 

Some  who  have  not  ferrets  fmoke  the  rabbits  out  of  their 
holes  with  burning  brimftone  and  orpiment.  This  certainly 
brings  them  out  into  the  nets  : but  then  it  is  a very  trouble- 
fotne  and  oftenfiv?  method  ; and  is  very  detrimental  to  the 
place,  as  no  rabbit  will  for  a long  time  afterwards  come  near 
the  burrows  which  have  been  fumed  with  thofe  (linking  ingre- 
dients. 

The  tefticle  of  a rabbit  is  a very  good  objeCl  for  examining 
the  ftru&ure  of  this  part  of  generation  in  animals. 

RABIR1US  (C.)  a Roman  knight,  who  lent  an  immenfe 
fum  of  money  to  Ptolemy  Auletes  king  of  Egypt.  The  mo- 
narch afterwards  not  only  refufed  to  repay  him,  but  even  con- 
fined him,  and  endangered  his  life.  Rabirius  efcaped  from 
Egypt  with  difficulty ; but  at  bis  return  to  Rome  he  was  ac- 
culed  by  the  fenate  of  having  lent  money  to  an  African  prince 
for  unlawful  purpofes.  He  was  ably  defended  by  Cicero,  and 
acquitted  with  difficulty.  There  was  a Latin  poet  of  the  fame 
name  in  the  age  of  Augufius.  He  wrote  a poem  on  the  vidlory 
which  the  emperor  had  gained  over  Antony  at  A£tium.  Se- 
neca has  compared  him  to  Virgil  for  elegance  and  majefty  ; but 
Quintilian  is  not  fo  favourable  to  his  poetry.  And  there  was 
an  architeft  in  the  reign  of  Domitian,  called  Rabirius.  tie 
built  a celebrated  palace  for  the  emperor,  of  which  the  ruins 
are  (til!  feen  at  Rome. 

RACCOON.  SeeURsus. 

RACE,  in  general,  fignifies  running  with  others  in  order  to 
obtain  a prize,  either  on  foot,  or  by  riding  on  horfeback,  in 
chariots.  See.  The  race  was  one  of  the  exercifes  among  the 
ancient  Grecian  games,  which  was  performed  in  a courfe  con- 
taining 125  paces;  and  thofe  who  contended  in  thefe  foot- 
races were  frequently  clothed  in  armour.  Chariot  and  horfe 
races  alfo  made  a part  of  thefe  ancient  games. 

Races  were  known  in  England  in  very  early  times.  Fitz- 
Stephen,  who  wrote  in  the  days  of  Henry  II.  mentions  the 
great  delight  that  the  citizens  of  London  took  in  the  diverfion. 
But  by  his  words,  it  appears  not  to  have  been  defigned  for  the 
purpofes  of  gaming,  but  merely  to  have  fprung  from  a gene- 
rous emulation  of  fhowing  a fuperior  (kill  in  horfemanfhip. 
Races  appear  to  have  been  in  vogue  in  the  reign  of  queen 
Elizabeth,  and  to  have  been  carried  to  fuch  excefs  as  to  injure 
the  fortunes  of  the  nobility,  The  famous  George  earl  of  Cum- 
berland is  recorded  to  have  wafted  more  of  his  eftate  than  any 
of  his  anceftors  ; and  chiefly  by  his  extreme  love  to  horfe-races, 
tiltings,  and  other  expenfive  diverfions.  It  is  probable  that  the 
parfimonious  queen  did  not  approve  of  it;  for  races  are  not 
among  the  diverfions  exhibited  at  Kcnnelworth  by  her  favourite 
Leicefter.  In  the  following  reign,  were  places  allotted  for  the 
fport:  Croydon  in  the  fouth,  and  Garterly  in  Yorkfhire,  were 
celebrated  courfcs.  Camden  alfo  fays,  that  in  1607  there  were 
races  near  York,  and  the  prize  was  a little  golden  bell.  See 
Racing. 

Race,  in  genealogy,  a lineage  or  extraction  continued  from 
father  to  fon.  See  Descent. 

RACINE  (J  hn),  of  the  French  academy,  treafurer  of 
France  in  the  generality  of  Moulins,  and  feeretary  to  his  ma- 
jefty, was  born  at  Ferre-Milon  in  i6$q.  He  had  a fine  genius 
for  the  Belles  Retires,  and  became  one  of  the  firft  poets  of  the 
age.  He  produced  his  Tbebaide  when  but  very  young  ; and 
afterwards  other  pieces,  which  met  with  great  fuccefs,  though 
they  appeared  when  Corneille  was  in  his  higheft  reputation.  In 
his  career,  however,  he  did  not  fail  to  meet  with  all  that  oppo- 
fition  which  envy  and  cabal  are  ever  ready  to  fet  up  againft  a 
fuperior  genius.  It  was  particularly  owing  to  a chagrin  from 
this  circutnftance  that  he  took  a refolution  to  quit  the  theatre 
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for  ever;  although  his  genius  wits  full  in  full  vigour,  being  not 
more  than  38  years  of  age.  But  he  had  alfo  imbibed  in  his 
infancy  a deep  fenfe  of  religion  ; and  this,  though  it  had  been 

1 mothered  for  a while  by  his  connexion  with  the  theatre,  and 
particularly  with  the  famous  aftrefs  Champmelle,  whom  he 
greatly  loved,  and  by  whom  he  had  a fon,  now  at  length 
broke  out,  and  bore  down  all  before  it.  In  the  firft  place,  he 
refolved  not  only  to  write  no  more  plays,  but  to  do  a rigorous 
penance  for  thofe  he  had  written  ; and  he  aftmlly  formed  a de- 
iign  of  becoming  a Carthufian  friar.  His  religious  direftor, 
however,  a good  deal  wifer  than  he,  advifed  him  to  think  more 
moderately,  and  to  take  meafures  more  fuitable  to  his  charac- 
ter. He  put  him  upon  marrying,  and  fettling  in  the  world  : 
with  which  propofal  this  humble  and  traftable  penitent  com- 
plied ; and  immediately  took  to  wife  the  daughter  of  a trea- 
surer of  France  for  Amiens,  by  whom  he  had  feven  children. 

He  had  been  admitted  a member  of  the  French  academy  in 
1673,  in  the  room  of  La  Mothe  le  Vayer  deceafed ; but  fpoiled 
the  lpeech  he  had  made  upon  that  occafion  by  pronouncing  it 
with  too  much  timidity.  In  1677  he  was  nominated  with 
Boileau,  with  whom  he  was  ever  in  ftrift  friendfhip,  to  write 
the  hiftory  of  Louis  XIV.:  and  the  public  expefted  great 
things  from  two  writers  of  their  diftinftion,  but  were  dilap- 
pointed.  Boileau  and  Racine,  after  having  for  fame  time  la- 
boured at  this  work,  perceived  that  it  was  entirely  oppofite  to 
their  genius. 

He  fpent  the  latter  years  of  his  life  in  compofing  a hiflory 
of  the  houfe  of  Port-Royal,  the  place  of  his  education  ; which, 
however,  though  finely  drawn  up,  as  many  have  afl'erted,  has 
not  been  publifhed.  Too  great  fenfibility,  fay  his  friends,  but 
more  properly  an  impotence  of  fpirit,  lhortened  the  days  of 
this  poet.  Though  he  had  converted  much  with  the  court,  hb 
had  not  learned  the  wifdom,  which  is  ufually  learned  there,  of 
difguifing  his  real  fentiments.  Having  drawn  up  a weli- 
reafoned  and  well-written  memorial  upon  the  miferics  of  the 
people,  and  the  means  of  relieving  them,  he  one  day  lent  it  to 
Madame  deMaintenon  to  read  ; when  the  king  coming  in,  and 
demanding  what  and  vvhofe  it  was,  commended  the  zeal  of 
Racine, but  difapproved  of  his  meddling  with  things  that  did  not 
concern  him  : and  laid  with  an  angry  tone,  “ Recaufe  he  knows 
how  to  make  good  verfes,  does  he  think  he  knows  every  thing  ? 
And  would  he  be  a minifter  of  (fate,  becaufe  he  is  a great 
poet  ?”  Thefe  words  hurt  Racine  greatly  : he  conceived 
dreadful  ideas  of  the  king’s  difpleafure  ; and  his  chagrin  and 
fears  brought  on  a fever,  of  which  he  died  the  2 2d  of  April 

i699-  . . 

The  king,  who  was  fenfiblc  of  his  great  merit,  and  always 

loved  him,  fent  often  to  him  in  his  illnefs ; and  finding  after 
his  death  that  he  had  more  glory  than  riches,  fettled  a hand- 
■fome  penfion  upon  his  family. — There  is  nothing  in  the 
French  language  written  with  more  wit  and  elegance  than  his 
pieces  in  profe.  Befides  his  plays,  feveral  of  his  letters  have 
been  puhlifited ; he  alfo  wrote  fpiritual  fongs,  epigrams,  Sec. 
Racine’s  works  were  printed  at  Amfterdam  in  1722,  in  2 vols. 
j2mo,  and  the  next  year  a pompous  edition  was  printed  in 

2 vols.  quarto. 

RACING,  the  riding  heats  for  a plate,  or  other  premium, 
See  Pr. ate.  The  amufement  of  horfe-racing,  which  is  now 
fo  common,  was  not  unknown  among  the  great  nations  of  an- 
tiquity, nor  wholly  unpraftifed  by  our  anceitors  in  Britain,  as 
we  have  already  mentioned  in  the  article  Race.  In  1599, 
private  matches  between  gentlemen,  who  were  their  own 
jockeys  and  riders,  were  very  common  ; and,  in  the  reign  of 
James  I.  public  races  were  eft abli filed  at  various  places,  when 
the  difcipline,  and  mode  of  preparing  the  horfes  for  running, 
&c.  were  much  the  fame  as  they  are  now.  The  moll  cele- 
brated races  of  that  time  were  called  bcll-courfes,  the  prize  of 
Vol.  VIII. 


tlic  conqueror  being  a bell:  hence,  perh?p',  the^pjira/e  of 
leering  lie  bell,  when  applied  to  excellence,  is  derived.  In 
the  latter  end  of  Charles  l.’s  reign,  races  were  performed  in 
Hyde  Park.  Newmarket  was  alfo  a place  for  the  fame  pur- 
pofe,  though  it  was  firft  ufed  for  hunting.  Racing  was  Re- 
vived foon  after  the  Reftoration,  and  much  encouraged  by. 
Charles  IT.  who  appointed  races  for  his  own  amufement  at* 
Datchet  Mead,  when  he  refided  at  Wind  for.  Newmarket, 
however,  now  became  the  principal  place.  The ‘king  at- 
tended in  perfon,  c-ftabliftied  a houfe  for  his  own  accommoda-* 
tion,  and  kept  and  entered  horfe3  in  his  own  name,  lnftead' 
of  bells,  he  gave  a filver  bowl  or  cup  value  too  guineas;-  pul 
which  prize  the  exploits  and  pedigtee  of  the  fuccefsful  horfe 
were  generally  engraved.  lnftead  of  the  cup  or  bowl,  tho- 
royal  gift  is  now  a hundred  guineas.  Wiiiiam  HI.  not  only 
added  to  the  plates,  but  even  founded  an  academy  for  riding"*;* 
and  queen  Anne  continued  the  bounty  of  her  anceftcrs,  add- 
ing feveral  plates  herfelfi  George  I.  towards  the  end  of  his 
reign,  difeontinued  the  plates,  and  gave  in  their  room  a hun- 
dred guineas.  An  aft  was  paffed  in  the  13th , year  of . the 
reign  of  George  II.  for  fuppreffing  races  by  ponies  and  other 
fmall  and  weak  horfes,  Sec.  by  which  all  matches  for  any  prize, 
under  the  value  of  50I.  are  prohibited,  under  a penalty  bf 
200I,  to  be  paid  by  the  owner  of  each  horfe  running*,'  arid 
iool.  by  fuch  as  advertife  the  plate-;  and  by  which  each  frorfe 
entered  to  run,  if  five  years  old,  is  obliged  to  carry  ten- fibre  ; 
if  fix,  eleven  ; and  if  feven,  twelve.  It  is  alfo  ordained,  that 
no  perfon  fhall  run  any  horfe  at  a courfe,  unlefs  it  be'  his  own, 
nor  enter  more  than  one  horfe  for  the  fame  plate,  upon  pain  ofi 
forfeiting  the  horfes  ; and  alfo  every  horfe-race  mu.fi  be  b guu 
and  ended  in  the  fame  day.  Horfes  may  run  for  the  Value  of 
50I.  with  any  weight,  and  at  any  place.  1 3 Geo.  II.  cap.  19. 
18  Geo.  II.  cap.  34.  Pennant’s  Britifh  Zoology,  vol.  i.  p.  6, 
Sec.  Berenger’s  Hiftory  and  Art  of  Horfemanfhip,  vol.  i. 
p.  183,  &c.  At  Newmarket  there  are  two  courfes,  the  long 
and  the  round:  the  firft  is  exaftly  four  miles  and  about  380 
yards,  i.  e.  7420  yards.  The  fecond  is  6640  yards.  Childers, 
the  fwifteft.  horfe  ever  known,  has  run  the  firft  courfe  in  feven 
minutes  and  a half,  and  the  fecond  in  fix  minutes  forty  feconds; 
which  is  at  the  rate  of  more  than  forty-nine  feet  in  a fecond. 
But  all  other  horfes  take  up  at  leaft  feven  minutes  and  fifty 
feconds  in  completing  the  firft  and  longeft  courfe,  and  feven 
minutes  only  in  the  fhorteft,  which  is  at  the  rate  of  more  than 
forty  feven  feet  in  a fecond.  And  it  is  commonly  fuppofed 
that  thefe  courfers  cover,  at  every  bound,  a fpace  of  ground  in 
length  about  twenty-four  Englifti  feet.  Race-horfes  have 
been  for  fome  time  an  objeft  of  taxation. 

RACHITIS,  the  Rickets.  See  Medicine. 

RACK  (Edmund),  a perfon  well  known  in  the  literary 
world  by  his  attachment  to,  and  promotion  of,  agricultural 
knowledge  : he  was  a native  of  Norfolk,  a Quaker.  His  educa- 
tion was  common,  and  he  was  apprenticed  originally  to  a fhop- 
keeper : his  fociety  was  feleft  in  his  fituation,  and,  by  improv- 
ing himfelf  in  learning,  his  converfation  was  enjoyed  by  a refpeft- 
able  acquaintance.  He  wrote  many  efiays,  poems,  and  letters, 
and  fome  few  eontroverfial  trafts.  At  length  he  fettled,  about 
his  40th  year,  at  Bath  in  1775,  and  was  foon  introduced  to  the 
molt  eminent  literati  of  that  place,  among  whom  Dr.  Wilfoji 
and  Mrs.  Macaulay  highly  efteemed  him  for  his  integrity  and 
abilities.  In  1777  he  publifticd  Mentor  s Letters,  a moral 
work,  which  has  run  through  many  editions.  'But  this  year 
he  gained  great  celebrity  by  his  plan  of  an  agricultural  fociety, 
which  was  foon  adopted  by  four  counties.  He  ftill  further 
advanced  his  fame  by  his  papers  in  the  Farmer’s  Magazine, 
and  his  communications  in  the  Bath  Society’s  papers  ; a work 
remarkable  for  its  ingenuity  and  fpirit.  His  lalt  engagement 
was  in  the  Hillury  of  SomerfetlhirCj  where  the  topographical 
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parochial  furveys  were  Ins.  This  work,  in  3 vols.  4to,  was 
publifhed  in  1^91,  by  his  colleague  the  Reverend  Mr.  Collin- 
lon. — Mr.  Rack  died  of  an  afthma  in  Fcbruarv  1787,  aged  72. 

Rack,  an  engine  of  torture,  furnifhed  with  pulleys,  cords, 
&iC.  for  extorting  confefiion  from  criminals.— The  trial  by  rack 
is  utterly  unknown  to  the  law  of  England;  though  once, 
when  the  dukes  of  Exeter  and  Suffolk,  and  other  minifters  of 
Henry  VI.  had  laid  a defign  to  introduce  the  civil  law  into 
this  kingdom  as  the  rule  of  government ; for  a beginning  there- 
of they  erefted  a rack  for  torture,  which  was  called  in  de- 
rilion  the  duke  of  Exeter’s  daughter,  and  dill  remains  in  the 
Tower  of  London,  where  it  was  occafionally  ufed  as  an  en- 
gine of  date,  not  of  law,  more  than  once  in  the  reign  of 
queen  Elizabeth.  But  when,  upon  the  affatfination  of  V illiers 
duke  of  Buckingham,  by  Felton,  it  was  propofed  in  the  privy 
council  to  put  the  aflaffiu  to  the  rack,  in  order  to  difeover  his 
accomplices ; the  judges,  being  confulted,  declared  unani- 
moufly,  to  their  own  honour  and  the  honour  of  the  Englifh 
law,  that  no  fuch  proceeding  was  allowable  by  the  laws  of 
England.  It  feems  aftonilhing  that  this  ufage  of  adminifter- 
ing  the  torture  fhould  be  faid  to  arife  from  a tendernefs  to  the 
lives  of  men  ; and  yet  this  is  the  reafon  given  for  its  introduc- 
tion in  the  civil  law,  and  its  fubfequent  adoption  by  the  French 
and  other  foreign  nations,  vjz.  becaufe  the  laws  cannot  endure 
that  any  man  fhould  die  upon  the  evidence  of  a falfe,  or  even  a 
fingle  witnefs,  and  therefore  contrived  this  method  that  inno- 
cence fhould  manifelt  itfelf  by  a flout  denial,  or  guilt  by  a 
plain  confefiion:  thus  rating  a man’s  virtue  by  the  hardinefs 
of  his  confutation,  and  his  guilt  by  the  feufibility  of  his  nerves. 
The  marquis  Beccaria,  in  an  exquifite  piece  of  raillery,  has 
propofed  this  problem,  with  a gravity  and  precifion  that  are 
truly  mathematical : “ The  force  of  the  mufcles  and  the  fenfi- 
bility  of  the  nerves  of  an  innocent  perfon  being  given  ; it  is 
required  to  find  the  degree  of  pain  neceffary  to  make  him  con- 
fefs  himfelf  guilty  of  a given  crime.”  See  Act  of  Faith , 
Inquisition,  and  Torture. 

Rack,  a fpirituous  liquor  made  by  the  Tartars  ofTongufla. 
This  kind  of  rack  is  made  of  mare’s  milk,  which  is  left  to  be 
lour,  and  afterwards  diftilled  twice  or  thrice  between  two 
earthen  pots  clofely  flopped;  whence  the  liquor  runs  through 
a fmall  wooden  pipe.  This  liquor  is  more  intoxicating  than 
brandy  diftilled  from  wine. 

Rack,  or  Arack.  SccAeack. 

To  Rack  Wines , tsfe.  To  draw  them  off  from  their  lees, 
after  having  flood  long  enough  to  ebb  and  fettle.  Hence  rack- 
vintage  is  frequently  ufed  for  the  fecond  voyage  our  wine- 
merchants  ufed  to  make  into  France  for  racked  wines. 

RAGKOON,  in  zoology,  a fpecies  of  Ursus. 

RACONI,  a populous  town  of  Italy,  in  Piedmont,  feated, 
in  a pleafant  plain,  on  the  road  from  Savillan  to  Turin,  on  the 
rivers.  Grana  and  Macra.  It  belongs  to  the  prince  of  Carig- 
nan,  who  lias  a bandfome  caltle  here.  It  is  fix  miles  from 
Savillan,  and  fix  from  Carignan,  E.  Ion.  7.  46.  N.  lat.44.  39. 

11ADCLIFFE  (Dr.  John),  an  Englifh  phyfician  of  great 
eminence  in  his  tinru,  born  at  Wakefield  in  Yorkfhire  in  if'50. 
He  was  educated  at  Oxford,  and  enrolled  himfelf  upon  the 
ph.yfical  line  ; but  it  was  remarkable  that  l:e  recommended 
himfelf  more  by  his  ready  wit  and  vivacity,  than  by  any  ex- 
traordinary acquisitions  in  learning.  Pie  began  to  praftife  at 
Oxford  in  1675  ; but  never  paid  any  regauf  to  eftablifhed 
rules,  which  he  cenfured  whenever  he  thought  fit,  with  great 
freedom  and  acrimony  ; and  as  this  drew  all  the  old  practi- 
tioners upon  him,  he  lived  in  a continual  flate  of  hoflility  with 
them.  Ncvertheltfs,  his  reputation  increafed  with  his  expe- 
rience ; fo  that,  before  lie  had  been  two  years  in  bufinefs,  his 
pradice  was  very  extenfive  among  perfons  of  high  rank.  In 
1684  he  removed  to  London,  and  fettled  in  Bow-llreet  Covcnc 
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Garden,  where  in  Icfs  than  a year  he  got  into  prime  bufinefs, 
— 111  1687  the  princefs  Anne  of  Denmark  made  him  her  phy- 
fician : yet  when  her  hufband  and  (he  joined  the  prince  of 
Orange,  Radcliffe,  either  not  choofing  to  declare  himfelf,  or 
unwilling  to  favour  the  meafures  then  in  agitation,  excufed 
himfelf  from  attending  them,  on  the  plea  of  the  muliitude  of 
his  patients.  Neverthelefs,  lie  was  often  feat  for  to  king 
William  and  other  great  perfonages,  though  he  did  not  in- 
cline to  be  a courtier.  He  incurred  fome  cenfure  for  his 
treatment  of  queen  Mary,  who  died  of  the  fmall-pox  ; and 
foon  after  loft  his  place  about  the  princefs  Anne,  by  his  at- 
tachment to  his  bottle.  He  alfo  totally  loft  the  favour  of  king 
William  by  his  uncourtly  freedom  ; for,  in  1699,  when  the  king 
fhowed  him  his  fwollen  ancles,  while  the  reft  of  his  body  was 
emaciated,  and  alked  him  what  he  thought  of  them  ? “ Why 
truly  I would  not  have  your  majefty’s  two  legs  for  your  three 
kingdoms,”  replied  Radcliffe.  He  continued  increafing  in 
bufinefs  and  infolence  as  long  as  he  lived,  continually  at  war 
with  his  brethren  the  phyficians ; who  confidered  him  in  no 
other  light  than  that  of  an  aftive  ingenious  empiric,  whom 
conilant  praftice  had  at  length  brought  to  fome  degree  of  (kill 
in  his  profeffion.  He  died  in  1714  ; and,  if  he  never  attempted 
to  write  any  thing  himfelf,  has  perpetuated  his  memory  by 
founding  a fine  library  at  Oxford,  to  prelerve  the  writings  of 
other  men. 

RADIALIS,  the  name  of  two  mufcles  in  the  arm.  See 
Anatomy,  Table  of  the  Mufcles. 

RADIANT,  in  optics,  is  any  point  of  a vifible  objeft  from 
whence  rays  proceed. 

RADIATED  flowers,  in  botany,  are  fuch  as  have  fcveral 
femiflofcules  fet  round  a dilk,  in  form  of  a radiant  ftar ; thofe. 
which  have  no  fuch  rays  are  called  dfleous  flowers. 

RADIATION,  the  aft  of  a body  emitting  or  diffufing  rays 
of  light  all  round  as  from  a centre. 

RADICAL,  in  general,  fomething  that  ferves  as  a bafis  or 
foundation.  Hence  phyficians  talk  much  of  a radical  moillure. 
In  grammar,  we  give  the  appellation  radical  to  primitives,  in 
contradillinftion  to  compounds  and  derivatives.  Algebraift* 
alfo  fpeak  of  the  radical  lign  of  quantities,  which  is  the  cha- 
rafter  exprefling  their  roots. 

RADICLE,  that  part  of  the  feeds  of  all  plants  which  upon 
vegetating  becomes  their  root,  and  is  difcoverable  by  the  mi* 
crofcope.  See  Plant. 

RADISH,  in  botany.  See  Raphanus. 

RADIUS,  in  geometry,  the  femidiameter  of  a circle,  or  a 
right  line  drawn  from  the  centre  to  the  circumference.  In 
trigonometry,  the  radius  is  termed  the  whole  fine,  or  fine  o£ 
90°.  See  Sine. 

Radius,  in  anatomy,  the  exterior  bone  of  the  arm,  defeend- 
ing  along  with  the  ulna  from  the  elbow  to  the  wrill. 

RADIX.  See  Root. 

RADNOR,  the  county-town  of  Radnorfliire,  in  South 
Wales.  It  is  a poor  little  place,  diftant  from  London  about 
150  miles.  It  is  fituated  near  the  fpring-head  of  the  river 
Somergil,  in  a fruitful  valley  at  the  bottom  of  a hill,  where 
there  are  (beep  grazing  in  abundance.  It  is  a very  ancient 
borough-town,  whofe  jurifdiftion  extends  near  iz  miles  round 
about:  the  government  of  it  is  veiled  in  a bailift  and  25  bur- 
geffes.  Though  it  is  the  county-town,  the  affixes  are  held  at 
Prelteign  : it  has  one  privilege,  however,  that  is  very  extraor- 
dinary, befides  that  of  fending  one  member  to  parliament ; and 
that  is,  it  keeps  a court  of  pleas  for  all  aftions,  without  being 
limited  to  any  particular  l'um.  It  was  formerly  fenced  with  a 
wall  and  a ftrong  caltle  ; but  both  were  in  a great  meafure  dc- 
molilhed  by  Owen  Glendower,  when  he  affumed  the  title  of 
Prince  of  Wales,  upon  the  depofition  of  king  Richard  II* 
W.  Ion.  2.45.  N.  lat.  52.  10. 
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RADNORSHIRE,  a county  of  South  Wales,  is  bounded 
on  the  north  by  Montgomervfhire ; on  the  eaft  by  Shropfhire 
and  Herefordfhire ; on  the  fouth  and  fouth-weft  by  Breck- 
nockfhire;  and  on  the  weft  by  Cardiganfhire  ; extending  30 
miles  in  length  and  25  in  breadth.  This  county  is  divided  in- 
to fix  hundreds,  in  which  arc  contained  three  market-towns, 
52  pariflics,  about  31 60  houfes,  and  18, <360  inhabitants.  It  is 
featcd  in  the  diocefe  of  Hereford,  and  fends  two  members  to 
parliament,  one  for  the  county  and  one  for  the  town  of  Radnor. 
The  air  of  this  county  is  in  winter  cold  and  piercing.  The  foil 
in  general  is  but  indifferent  ; yet  fome  places  produce  corn, 
particularly  the  eaftern  and  fouthern  parts  ; but  in  the  northern 
and  weftern,  which  are  mountainous,  the  land  is  chiefly  flocked 
with  horned  cattle,  ftieep,  and  goats. 

RAF  T,  a fort  of  float,  formed  by  an  aflemblage  of  various 
planks  or  pieces  of  timber  fattened  together  fide  by  fide,  fo  a3 
to  be  conveyed  more  commodioufly  to  any  (hurt  diftance  in  a 
harbour  or  road  than  if  they  were  feparate.  The  timber  and 
plank  with  which  merchant-fhips  are  laden,  in  the  different 
parts  of  the  Baltic  Sea,  are  attached  together  in  this  manner, 
in  order  to  float  them  off  to  the  (hipping. 

RAFTERS,  in  building,  are  pieces  of  timber  which,  ftand- 
ing  by  pairs  on  the  reafon  or  railing  piece,  meet  in  au  angle  at 
the  top,  and  form  the  roof  of  a building.  See  Architecture. 

Rowley  RAGG,  a genus  of  ftones,  belonging  to  the 
filiceous  clafs.  It  is  of  a dufky  or  dark  gray  colour,  with 
many  fmali  fhining  cryftals,  having  a granular  texture,  and 
acquiring  an  ochry  cruft  by  expofure  to  the  air.  The  fpecific 
gravity  is  2748.  It  becomes  magnetic  by  being  heated  in  an 
open  file.  In  a llrong  fire  it  melts  without  addition,  but  with 
more  difficulty  than  bafaltes.  It  was  analyfed  by  Dr.  Wither- 
ing, who  found  that  100  parts  of  it  contain  47.5  of  filiceous 
earth,  32.3  of  argil,  and  20  of  iron. 

llAGMAN’s  roll,  Reftius  Ragimund’s  roll,  fo  called 
from  one  Ragimund  a legate  in  Scotland,  who  calling  before 
him  all  the  beneficed  clergymen  in  that  kingdom,  cauled  them 
on  oath  to  give  in  the  true  value  of  their  benefices ; according 
to  which  they  were  afterwards  taxed  by  the  court  of  Rome ; 
and  this  roll,  among  other  records,  being  taken  from  the  Scots 
by  Edward  I.  was  re-delivered  to  them  in  the  beginning  of  the 
reign  of  Edward  III. 

RAGOUT,  or  Ragoo,  a fauce,  or  feafoning,  intended  to 
roufe  the  appetite  when  loft  or  languiftiing.  This  term  is  alfo 
ufed  for  any  high-feafoned  difh  prepared  of  flefh.  fifh,  greens, 
or  the  like;  by  Hewing  them  with  bacon,  fait,  pepper,  cloves, 
and  the  like  ingredients.  We  have  ragouts  of  celery,  of  endive, 
afparagus,  cock’s  combs,  giblets,  craw-fifli,  &c.  The  ancients 
had  a ragout  called  garum , made  of  the  putrefied  guts  of  a 
certain  fifh  kept  till  it  diffolved  into  a mere  fanies,  which  was 
thought  fuch  a dainty,  that,  according  to  Pliny,  its  price 
equalled  that  of  the  richeft  perfumes. 

RAGSTONE,  a genus  of  ftones  belonging  to  the  clafs  of 
filiceous  earths.  It  is  of  a gray  colour  ; the  texture  obfeurely 
laminar,  or  rather  fibrous ; but  the  lamb  ae  or  fibres  confifl  of  a 
congeries  of  grains  of  a quartzy  appearance,  coarfe  and  rough. 
The  fpecific  gravity  is  2729;  it  efte.vefces  with  acids,  and 
ft  1 ikes  fire  with  ltcel.  Mr.  Kirwan  found  it  to  contain  a por- 
tion of  mild  calcareous  earth,  and  a (mall  proportion  of  iron. 
It  is  uftd  as  a whetftone  for  coarfe  cutting  tools.  It  is  found 
about  Newcaftle,  and  many  other  parts  of  England,  where 
there  are  large  rocks  of  it  in  the  hills. 

RAGULED,  or  Ragged,  in  heraldry,  jagged  or  knotted. 
This  term  is  applied  to  a crofs  formed  of  the  trunks  of  two 
trees  without  their  branches,  of  which  they  (how  only  the 
flumps.  Raguled  differs  from  indented,  in  that  the  latter  is 
regular,  the  former  not. 

RAGUSA,  an  ancient  town  of  Sicily,  in  the  Val-di-Neto, 
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near  the  river  Maulo,  12  miles  north  of  Modica.  E.  Ion.  14.  39. 
N.  lat.  37.  o. 

Ragusa,  a city  of  Dalmatia,  and  capital  of  Ragufen.  It  is 
about  two  miles  in  circumference,  is  pretty  well  built,  and 
ftrong  by  fituation,  having  an  inaccelfible  mountain  on  the 
land -fide,  and  on  the  fide  of  the  lea  a ftrong  fort.  It  has  an 
archbifhop’s  fee  and  a republic,  and  has  a doge  like  that  of 
Venice,  but  he  continues  a month  only  in  his  office.  It  carries 
on  a confiderable  trade  with  the  Turks,  and  is  60  miles  north- 
weft  of  Scutari,  and  1 10  north  of  Brindifi.  E.  Ion.  18.  10. 
N.  lat.  4 ’.  50. 

RAGUSEN,  a territory  of  Europe  in  Dalmatia,  lying  along 
the  coaif  of  the  gulph  of  Venice,  about  5 miles  in  length,  and 
20  in  breadth.  It  is  a republic  under  the  protection  of  the 
Turks  and  Venetians.  Ragufa  is  the  capital  town. 

RAJA,  the  title  of  the  Indian  black  princes,  the  remains  of 
thofe  who  ruled  there  before  the  Moguls.  Some  of  the  rajas 
are  laid  to  preferve  their  independency,  efpecially  in  the 
mountainous  parts  ; but  moll  of  them  pay  an  annual  tribute  to 
the  Mogul.  The  Indians  call  them  rai ; the  Perfians,  raian, 
iu  the  plural ; and  our  travellers  rajas,  or  ragias. 

Raja,  the  Ray-Fijh , in  ichthyology;  a genus  belonging  to 
the  order  of  chondropterygia.  There  are  five  fpiracula  be- 
low towards  the  peak  ; the  body  compreffed  ; and  the  mouth 
is  iituated  under  the  head.  The  moll  remarkable  fpecies  are, 

1.  The  hath,  or  fleate : this  fpecies  is  the  thinneft  in  pro- 
portion to  its  bulk  of  any  of  the  genus,  and  alfo  the  largeft, 
fome  weighing  near  200  pounds.  The  nofe,  though  not  long, 
is  fharp-pointed ; above  the  eyes  is  a fet  of  fhort  fpines  : the 
upper  part  is  of  a pale  brown,  fometimes  (freaked  with  black : 
the  lower  part  is  white,  marked  with  great  numbeisof  minute 
black  fpots.  The  jaws  are  covered  with  fmali  granulated 
but  fharp-pointed  teeth.  The  tail  is  of  a moderate  length  : 
near  the  end  are  two  fins  : along  the  top  of  it  is  one  row  of 
fpines,  and  on  the  edges  are  irregularly  difperfed  a few  others  ; 
which  makes  us  imagine  with  Mr.  Ray,  that  in  this  refpeCt 
thefe  fifh  vary,  fome  having  one,  others  more  orders  of  fpines 
on  the  tail.  It  is  remarked,  that  in  the  males  of  this  fpecies 
the  fins  are  full  of  fpines.  Skates  generate  in  March  and 
April ; at  which  time  they  fwim  near  the  furface  of  the 
water,  feveral  of  the  males  purfuing  one  female.  They  adhere 
fo  faff  together  in  coition,  that  the  fifhermen  frequently  draw 
up  both  together,  though  only  one  has  taken  the  bait.  The 
females  begin  to  caff  their  purfes,  as  the  fifhermen  call  them 
(the  bags  in  which  the  young  are  included)  in  May,  and  con" 
tinue  doing  it  till  September.  In  October  they  are  exceed- 
ingly  poor  and  thin  : but  in  November  they  begin  to  improve, 
and  grow  gradually  better  till  May,  when  they  are  in  the 
higheft  perfection.  The  males  go  fooncr  out  of  feafon  than- 
the  females. 

2.  The  oxyriticlus,  or  fharp-nofed  ray,  in  length  near  feven 
feet,  and  breadth  five  feet  two  inches  ; when  juft  brought  on 
fhore,  it  makes  a remarkable  fnorting  noife.  The  nofe  is  very 
long,  narrow,  and  fharp-pointed,  not  unlike  the  end  of  a fpon- 
toon-  The  body  is  fmooth,  and  very  thin  in  proportion  to  the 
fize  ; the  upper  part  afh-coloured,  fpotted  with  numerous  white 
fpots,  and  a few  black  ones.  The  tail  is  thick  ; towards  the 
end  are  two  fmali  fins;  on  each  fide  is  a row  of  fmali  fpines, - 
with  another  row  in  the  middle,  which  runs  fome  way  up  the 
back.  The  lower  part  of  the  fifh  is  quite  white.  The  mouth 
is  very  large,  and  furnifhed  with  numbers  of  fmali  (harp  teeth 
bending  inwards.  This  fifh  has  heen  fuppofed  to  be  the  hos  of 
the  ancients  ; which  was  certainly  fome  enormous  fpecies  of 
ray,  though  we  cannot  pretend  to  determine  the  particular 
kind.  Oppian  llyles  it,  the  rr,adejl  among  JiJhes : he  adds  an 
account  of  its  fondnels  of  human  fhlh,  and  the  method  it  takes 
of  deftroying  men,  by  over-laying  and  keeping  them  down  by 
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its  vnft  Wight  till  they  are  drowned.  Phi’e  (Z?e proprlet.  anlm. 
r*  k “!•)  gives  much  the  far.-c  relation.  Wc  are-inclined  to  give 
them  credit,  tince  a modern  writer,  of  undoubted  authority, 
gives  tiie  very  lame  account  of  a fifh  found  in  the  South  Seas, 
the  terror  of  thofe  employed  in  the  pearl-fifhery.  It  is  a lpe- 
cies  of  rayf  called  there  manta,  or  the  quilt,  from  its  furround- 
ing and  wrapping  up  the  unhappy  divers  till  they  are  fuffo- 
cated  ; therefore  the  negroes  never  go  down  without  a (harp 
knife  to  defend  themielves  agafnfl.  the  alfaults  of  this  terrible 
enemy. 

2.  The  afpera , or  rough  ray,  is  found  in  Loch-Broom  in 
Scotland.  The  length  from  the  nofe  to  the  tip  of  the  tail  is 
two  feet  nine  The  tail  is  almoft  of  the  fame  length  with  the 
body.  The  nofe  is  very  lliort.  Before  each  eye  is  a large 
hooked  fpine;  and  behind  each  another,  befet  with  leffer.  The 
upper  part  of  the  body  is  of  a cinereous  brown  mixed  with 
white,  and  tjiotted  with  black,  and  entirely  covered  with  (mail 
.fpines.  On  the  tail  are  three  row's  of  great  fpines  : all  the  reft 
•of  the  tall  is  irregularly  befet  with  Idler.  The  fins  and  under 
-fide  of  the  body  are  equally  rough  with  the  upper.  The  teeth 
are  flat  and  rhomboiual. 

4.  The  fullovica,  or  fuller,  derives  its  Latin  name  from  the 
•inftrument  fullers  make  ufe  of  in  fmoothing  cloth,  the  back 
being  rough  and  fpiney.  The  nofe  is  fhort  and  (harp.  At  the 
corner  of  each  eye  are  a few  fpines.  The  membrane  of  n’uflita- 
tion  is  fringed.  Teeth  fmall  and  (harp.  On  the  upper  part 
of  the  pedtoral  fins  are  three  rows  of  fpines  pointing  towards 
the  hack,  crooked  like  thofe  on  a fuller’s  inftrument.  On  the 
tail  are  three  rows  of  ftrong  fpines  : the  middle  row  reaches  up 
part  of  the  back.  Thet  tail  is  (lender,  and  rather  longer  than 
the  body.  The  colour  of  the  upper  part  of  the  body  is  cine- 
reous, marked  ulually  with  numerous  black  fpots  : the  lower 
part  is  white.  This,  as  well  as  molt  other  fpecies  of  rays,  vary 
a little  in  colour,  according  to  age.  This  grows  to  a fize  equal 
to  the  Ikate.  It  is  common  at  Scarborough,  where  it  is  called 
the  white  bans,  or  gullet. 

$.  The  Jhagxcen  ray  increafes  to  the  fize  of  the  (hate  ; is  fond 
of  launces  or  land-etls,  which  it  takes  generally  as  a bait.  The 
form  is  narrower  than  that  of  the  common  kinds  ; the  nofe  long 
and  very  (harp  ; pupil  of  the  eye  fapphirine;  on  the  nofe  are  two 
fhort  rows  of  fpines  ; on  the  corner  of  the  eyes  another  of  a 
femicireular  form  ; on  the  tail  are  two  rows,  continued  a little 
up  the  back,  fmall,  (lender,  and  very  (harp  : along  the  fides 
of  the  tail  is  a row  of  minute  fpines,  intermixed  with  innume- 
rable little  Ipirulae.  T he  upper  part  of  the  body  is  of  a cinereous 
brown,  covered  cloftly  with  fltagrcen-like  tubercles,  refemblitig 
the  fkin  of  the  dog-filh : the  under  fide  of  the  body  is  white ; 
from  the  nofe  to  the  beginning  of  the  pe&oral  fins  is  a tuber- 
culated  (pace.  The  teeth  (lender,  and  (harp  as  needles. 

6.  The  torpedo,  cramp- fifh,  or  eleftric.  ray,  is  frequently 
taken  in  Torbay  : has  been  once  caught  off  Pembroke,  and 
fometimes  near  Waterford  in  Ireland.  It  is  generally  taken, 
like  other  flat  fifh,  with  the  trawl ; but  there  is  an  inftance  of 
its  taking  the  bait.  It  commonly  lies  in  water  of  about  40 
fathoms  depth;  and  in  company  with  the  cong  nerous  rays. 
The  torpedo  bring*  forth  its  young  at  the  autumnal  equinox,  as 
affirmed  by  Arillotle.  A gentleman  of  La  Rochelle,  on  dif- 
1 editing  certain  females  of  this  fpecies,  the  10th  of  September, 
found  in  the  matrices  feveral  of  the  foetuses  quite  formed,  and 
nine  eggs  in  no  Hate  of  forwardnefs  : fuperfcctation  feems 

therefore  to  be  a property  of  this  fifh.  The  food  of  the 
torpedo  is  fiffi  ; a lurinullet  and  a plaile  have  been  found  in 
the  ftomach  of  two  of  them.  The  furmullet  is  a fifh  of  that 
fwiftnels,  that  it  was  impoflihle  for  the  torpedo  to  take  it  by 
purfuit.  It  is  probable,  therefore,  that  by  iheir  eledtric  ftroke 
they  fhipefy  their  prey;  yet  the  crab  and  lea  leech  will  venture 
to  annoy  them.  Ihey  willlive  24  hour*  out  of  the  lea;  and 
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but  very  little  longer  if  placed  in  frefli  water.  They  inhabit 
fandy  places;  and  will  bury  themfelves  fuperficially  in  ir,  by 
flinging  the  land  over,  by  a quick  flapping  of  all  the  extremities. 

It  is  in  this  fituation  that  the  torpedo  gives  his  mod  forcible 
lhoclc,  which  throws  down  the  attoniftied  patTenger  who  inad- 
vertently treads  upon  him.  In  our  feas  it  g ows  to  a great 
fize,  and  above  80  pounds  weight.  The  tail  is  thick  and  round; 
the  caudal  fin  broad  and  abrupt.  The  head  and  body,  which 
are  indilfinft,  are  nearly  round  ; attenuating  to  extreme  thiu- 
nefs  on  the  edges;  below  the  body,  the  ventral  fins  form  on 
each  fide  a quarter  of  a circle.  The  two  dorfal  fins  are  placed 
on  a trunk  of  the  tail.  The  eyes  are  fmall,  placed  near  each 
other:  behind  each  is  a round  tpiracle,  with  fix  fmall  cutaneous 
rays  on  their  inner  circumference.  Mouth  fmall ; teeth  minute, 
fpicular.  Five  openings  to  the  gills,  as  in  others  of  this  genus. 
The  fkin  every  where  fmooth ; cinereous  brown  above,  white 
beneath. 

7.  The  clavafa,  or  thornbtick,  is  eafily  diftinguithed  from 
the  others  by  the  rows  of  ftrong  (harp  fpines  difpoled  a’ong  the 
back  and  tail.  In  a large  one  teen  by  Mr.  Pennant,  were  three 
rows  on  the  back,  and  five  on  the  tail,  all  inclining  towards 
its  end.  On  the  nofe,  and  on  the  inner  fide  of  the  forehead, 
near  the  eyes,  were  a few  fpines,  and  others  were  fcattered 
without  anyr  order  on  the  upper  part  of  the  pedloral  fins.  The 
mouth  was  fmall,  and  filled  with  granulated  teeth:  the  upper 
part  of  the  body  was  of  a pale  ath  colour,  marked  with  lliort 
ltreaks  of  black,  and  the  fkin  rough  with  fmall  tubercles  like 
thagreen.  Ihe  belly  white,  croifed  with  a Itrong  femilunar 
cartilage  beneath  the  fkin : in  general,  the  lower  part  was 
fmooth,  having  only'  a few  fpines  on  each  tide.  The  young  fifh 
have  vtry  few  lpines  on  them  ; and  their  backs  are  often  ([lotted 
with  white,  and  each  fpot  is  encircled  with  black.  This  fpe- 
cies  frequent  our  fandy  (hores ; are  very  voracious,  and  feed  on 
all  forts  of  flat.fith  ; are  particularly  fond  ot  herrings  and  land 
eels;  and  fometimes  eat  crwftaceous  animals,  fiich  as  crabs. 
Thele  fometimes  weigh  14  or  15  pounds,  but  with  us  feldom 
exceed  that  weight.  They  begin  to  generate  in  June,  and 
bring  forth  their  young  in  July  and  Auguft,  which  (as  well  as 
thole  of  the  fkate)  before  they  are  old  enough  to  breed,  are 
called  mauls.  The  thornbaek  begins  to  be  in  leafon  in  Novem- 
ber, and  continues  fo  later  than  the  Ikate,  but  the  young  of 
both  are  good  at  all  times  of  the  year. 

8.  The  pajlir.aca,  or  fting  ray,  does  not  grow  to  the  bulk 
of  the  others  : The  body  is  quite  fmooth,  of  Ihape  almoft  round, 
and  is  of  a much  greater  thicknefs  and  more  elevated  form  in  the 
middle  than  any  other  rays,  but  grows  thin  towards  the  edges. 
The  nofe  is  very  fharp-pointed,  but  fhort;  the  mouth  is 
fmall,  and  filled  with  granulated  teeth.  The  irides  are  o£  a 
gold  colour : behind  each  eye  the  orifice  is  very  large.  The 
tail  is  very  thick  at  the  beginning:  the  fpine  is  placed  about  a 
third  the  Length  of  the  former  from  the  body  ; is  about  five 
inches  long,  flat  on  the  top  and  bottom,  very  hard,  fharp- 
pointed,  and  the  two  fides  thin,  and  clofely  and  fharply  beard- 
ed the  whole  way'.  The  tail  extends  four  inches  beyond  the 
end  of  the  fpine,  and  grows  very  flender  at  the  extremity.  Thefe 
fifh  are  obferved  to  Hied  their  fpine,  and  renew  them  annually; 
fometimes  the  new  fpine  appears  before  the  old  one  drops  oft; 
and  the  Cornifh  call  this  fpecies  cardinal  trilojl,  or  tbree-tailed , 
when  fo  circumllanced.  The  colour  ot  the  upper  part  of  the 
body  is  a dirty  yellow,  the  middle  part  of  an  oblcure  blue:  the 
lower  fide  white,  the  tail  and  fpine  dulky'.  The  weapon  with 
which  nature  has  armed  this  fifh,  hath  fupplied  the  ancients 
with  many  tremendous  fables  relating  to  it.  Pliny,  ./Elian, 
and  Oppian,  have  given  it  a venom  that  affects,  even  the  in- 
animate creation  : trees  that  are  flruck  by  it  inllantly  lofe  their 
, verdure  and  perifh,  and  rocks  themfelves  are  incapable  of  refill- 
ing the  potent  poifon.  The  enchantrefs  Circe  armed  her  Ion 
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with  a {pear  headed  with  the  fpine  nf  the  trygon,  as  the  rhoft  ir- 
retiltible  weapon  the  could  furnith  him  with  ; and  with  which  he 
afterwards  committed  parricide  unintentionally  on  his  father 
Ulyffes.  That  ipears  and  darts  might  in  very  early  times  have 
been  headed  with  this  bone  inltead  of  iron  we  have  no  kind  of 
doubt  j that  of  another  fpecies  of  this  fifh  being  it  ill  ufed  to 
point  the  arrows  of  fonie  of  the  South  American  Indians,  and 
being,  from  its  hardnets,  fharpnefs,  and  beards,  a m oft  dreadful 
weapon.  But  in  refpeddtoits  venomous  qualities,  there  is  not 
the  leaf!  credit  to  be  given  to  the  opinion,  though  it  was  be- 
lieved (as  far  as  it  affected  the  animal  world)  by  Rondeletius, 
Aldrovand,  and  others,  and  even  to  this  day  by  the  fifliermen 
in  feveral  parts  of  the  kingdom,  it  is  in  fadff  the  weapon  of 
offence  belonging  to  the  fifh,  capable  of  giving  a very  bad 
wound,  and  which  is  attended  with  dangerous  fymptoms  when 
it  falls  on  a tendinous  part  or  on  a perfon  in  a bad  habit  of 
body.  As  to  any  fifh  having  a fpine  charged  with  aClual  poi- 
fon,  it  feems  very  dubious,  though  the  report  is  fandlified  by 
the  name  of  Linnaeus.  He  inftances  the  pajlinaca,  the  torpedo, 
and  the  tetrodon  hncatus.  The  firft  is  incapable  of  conveying  a 
greater  injury  than  what  refults  from  the  mere  wound  ; the 
fecond,  from  its  electric  effluvia  ; and  the  third,  by  imparting 
a pungent  pain  like  the  (ting  of  nettles,  occafioned  by  the  mi- 
nute fpines  on  its  abdomen 

RAIANIA,  in  botany  : A genus  of  the  hexandria  order, 
belonging  to  the  diaecia  clafs  of  plants  ; and  in  the  natural  me- 
thod ranking  under  the  11th  order,  Samentacc<e.  The  male 
calyx  is  fexpartite  ; there  is  no  corolla.  The  female  calvx  as  in 
the  male,  without  anveoroila;  there  are  three  liyles;  the  truit 
is  roundifh  with  an  oblique  wing,  inferior.  There  are  three 
fpecies,  the  haftata,  cordata,  and  quinquefolia. 

RAJETKA,  one  of  the  South  Sea  ifland3,  named  alio 
Ulietfa. 

RAIL,  in  ornithology.  See  Rallus. 

RAILLERY,  according  to  Dr.  Johnfon,  means  flight  fa- 
tire,  or  fatirical  merriment ; and  a beautiful  writer  of  the  lalt 
century  compares  it  to  a light  which  dazzles,  and  which  does 
not  burn.  It  is  fometimes  innocent  and  pleafant,  and.it  fliould 
always  be  fo,  but  it  is  moft  frequently  oft’enfive.  Raillery  is  of 
various  kinds;  there  is  a ferious,  fevere,  and  good-humoured 
raillery ; and  there  is  a kind  which  perplexes,  a kind  which  of- 
fends, and  a kind  which  pleafes.  To  rally  well,  it  is  abl'olutely 
neceflary  that  kindnefs  run  through  all  you  fay  ; and  you  muff 
ever  preferve  the  cbarafler  of  a friend  to  fupport  your  preten- 
tions to  be  free  with  a man.  Allufions  to  paft  follies,  hints  to 
revive  what  a man  has  a mind  to  forget  forever,  fliould  never  be 
introduced  as  the  iubjefts  of  raillery.  This  is  not  to  thru  A with 
the  (kill  of  fencers,  but  to  cut  with  the  barbarity  of  butchers. 
But  it  is  below  the  chara£ier  of  men  of  humanity  and  good- 
breeding to  be  capable  of  mirth,  while  there  19  any  in  the  com- 
pany in  pain  and  difordor. 

RAIN,  the  defeent  of  water  from  the  atmofphere  in  the  form 
of  drops  of  a c onfiderab’e  fize.  By  this  circumftance  itisdiflin- 
guifhed  from  dew  and  fog : in  the  former  of  which  the  drops 
are  fo  fmall  that  they  are  quite  invifible and  in  the  latter, 
though  their  fize  is  larger,  they  feem  to  have  very  little  more 
fpecific  gravity  than  the  atmofphere  itfelf,  and  may  therefore 
be  reckoned  hollow  fphernles  rather  than  drops. 

It  is  univerfally  agreed,  that  rain  is  produced  by  the  water 
pievioufly  abforbed  by  the  heat  of  the  fun,  or  ollierwife,  from 
the  terraqueous  globe,  into  the  atmofphere;  but  very  great 
difficulties  occur  when  we  begin  to  explain’  why  the  water,  once 
foclofely  united  with  the  atmofphere,  begins  to  feparnte  from 
it.  We  cannot  aferibe  this  reparation  to  cold,  flnee  rain  often 
takes  place  in  very  warm  weather;  and  though  we  fliould  fup- 
pofe  the  condenfation  owing  to  the  fuperior  cold  of  the  higher  re- 
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gions,  yetthere  is  a remarkable  fa£l  which  will  r>ol  allow  us  t 
have  recourfe  to  this  f’uppofilion.  It  is  certain  that  the  drops 
of  rain  increafe  in  fize  confiderably  as  they  defeend.  On  the 
top  of  a hill,  for  inffance,  they  will  be  fmall  and  inconfiderable, 
forming  only  a drizzling  fhower ; but  at  the  bottom  of  the  fame- 
hill  the  drops  will  he  excellively  large,  defeending  in  an  im- 
petuous rain;  which  fhows  that  the  atmofphere  is  difpofed  to 
condenfe  the  vapours,  and  a6lually  does  fo,  as  well  where  it  is 
warm  as  where  it  is  cold. 

For  fome  time  the  fuppofitions  concerning  the  caufe  of  rain- 
were  exceedingly  infutHcienl  and  unfatisfactory.  It  was  ima- 
gined, that  when  various  congeries  of  clouds  were  driven  to- 
gether by  the  agitation  of  the  winds,  they  mixed,  and  run  into 
one  body,  by  which  means  they  were  condenfed  into  water. 
The  coldnefs  of  the  upper  parts  of  the  air  alfo  was  thought  to 
be  a great  means  of  colleAing  and  condenfing  the  clouds  into- 
water;  which  being  heavier  than  the  air,  muff  neceffarily  fall 
down  through  it  in  the  form  of  rain.  The  reafon  why  it  falls 
in  drops,  and  not  in  large  quantities,  was  (aid  to  be  the  refiftanoe 
of  the  air;  whereby  being  broken,  and  divided  into  fmaller 
and  lmaller  parts,  it  at  laff  arrives  to  us  in  fmall  drops.  But 
this  hypothtfis  is  entirely  contrary  to  almoltall  the  phenomena  : 
for  the  weather,  when  coldeft,  that  is,,  in  the  time  of  fevere 
frofl,  is  generally  the  moft  ferene  ; the  muff  violent  rains  alfo 
happen  where  there  is  little  or  no  cold  to  condenfe  the  clouds 
and  the  drops  of  rain,  inftead-of  being  divided  into  fmaller  and 
lmaller  ones  as  they  approach  the  earth,  are  plainly  increaied  ia. 
fize  as  they  defeend. 

Dr.  Derham  accounted  for  the  precipitation  of  the  drops  of 
rain  from  the  veficulse  being  full  of  air,  and  meeting  with  an 
air  colder  than  they  contained,  the  air  they  contained  was  of 
confequence  contracted  into  a lmaller  (pace  ; and  conl'equently 
the  watery  Aiell  rendered  thicker,  and  thus  fpecifically  heavier 
than  the  common  atmofphere.  But  it  has  been  Blown  that  the' 
veficulae,  if  l'uch  they  are,  of  vapour,  are  not  filled  with  air, 
but  with  tire,  or  heat;  and  confequently,  till  they  part  with 
this  latent  heat,  the  vapour  cannot  be  condenfed.  Now,  Gold! 
is  not  always  fufficient  to  effect  this,  flnee  in  the  mo  ft  fevere 
frofts  the  air  is  very  often  ferene,  and  parts  with  little  or  none 
of  its  vapour  for  a very  confiderable  time.  Neither  can  we  ad- 
mit the  winds  to  have  any  conllderable  agency  in  this  matter, 
flnee  we  find  that  blowing  upon  vapour  is  to  far  from  condenfing- 
it,  that  it  unites  it  mote  clolely  with  the  air,,  and  wind  is 
found  to  be  a great  promoter  of  evaporation. 

According  to  Rohault.  the  great  caufe  of  rain  is  the  heat  of 
the  air;  which,  after  continuing  for  fome  time  near  the  earth,  is 
raifed  on  high  by  a wind,  and  there  thawing  the  Irtowy  villi  or 
flocks  of  half-frozen  veficulx,  reduces  them  to -drops;  which;, 
coalefcing,  defeend.  Here,  however,  we  ought  to  be  informed 
by  what  means- thefe  veficulae  are  fnfpended  in  their  half  frozen 
Hate;  flnee  the  thawing  of  them  can  make  but  little  diffbrence 
in  their  fpecific  gravity,  and  it  is  certain  that  they  afceiuled 
through  the  air  not  in  a frozen  but  in  an  aqueous  (late. 

Dr.  Clarke  and  others  aferibe  this  defeent  of  the  rain  rather 
to  an  alteration  of  the  atmofphere  than  of  the  veficu’se;  and 
fuppofe  it  to  arife  from  a diminution  of  the  tlaftic  force  of  the 
air.  This  elalticily,  which,  they  fay,  depends  chiefly  or 
wholly  upon  terrene  exhalations,  being  weakened,  the  atmo- 
fphere finks  under  its  burden,  and  the  clouds  fall.  Now-,  the 
little  veficlcs  being,  once  upon  the  defeent,  will  continue  there- 
in, notwithffanding.  the  increafe  of  refiftance  they  evety  moment 
meet  with.  For,  as  they  all  tend  to  the  centre  of  the  earth,, 
the  further  they  fall,  the  more  coalitions  they  will  make  ; and 
the  more  coalitions,  the  more  matter  will  there  be  under  the 
fame  fur  face ; the  furface  incrcafing  only  a?  the  Iqpares,  but 
the  loliditv  as  the  cubes;  and  the  more  matter  under  the  lame 
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Tin  face,  the  Id’s  refiftarire  will  there  be  to  the  fame  matfbr. 

I bus,  it  the  cold,  wind,  See.  add  early  enough  to  precipitate 
the  deending  vetlcles  before  they  are  arrived  at  any  confiderable 
height,  the  coalitions  being  but  few,  the  drops  will  be  propor- 
tionally fmall ; and  thus  is  formed  a dew.  If  the  vapours  tie 
rttore  copious,  and  rile  a little  higher,  we  have  a mitt  or  fog. 
.A  higher  dill,  and  they  produce  a fmall  rain  ; ff‘  they 

Sump:  hd'et  with  cold  nor  windy  they  form  a heavy  thick  dark 
Iky.  rl  his  hypothecs  is  equally  unlatisfa&ory  with  the  others; 
lir,  granting  that  the  defcent  and  condenfation  of  the  vapours 
are  owing  to  a diminution  of  the  atmofphere’s  elaflicity,  by 
what  is  this  diminution  occationed  ? To  fay  that  it  is  owing  to 
Terrene  exhalations,  is  only  folving  one  difficulty  by  another; 
lince  we  are  totally  unacquainted  both  with  the  nature  and 
operation  of  thefe  exhalations.  Betides,  let  us  fuppofe  the  caufe 
to  he  what  it  will,  if  it  aCls  equally  and  at  once  upon  all1  the 
vapour  in  the  air,  then  all  that  vapour  mull  be  precipitated  at 
once  ; and  thus,  indead  of  gentle  fhowers  continuing  for  a con- 
fiderable length  of  time,  we  ihould  have  the  mod  violent  wafer- 
I pouts,  continuing  only  for  a few  minutes,  or  perhaps  fecohds, 
which,  indead  of  refiefhing  the  earth,  would  drown  and  lay 
wade  every  thing  before  them.  ; ‘ ■ f ! 

Since  philofophers  have  admitted1  the  eleClric  fluid  to:  fncli  a 
large  fhare  in  the  operations  of  nature,  almofl  all  the  natural 
phenomena  have  been  accounted  for  by  the  action  of  that  fluid  ; 
and  rain,  among  others,  has  been  reckoned  an  affeCl  ofvleClri- 
city.  But  this  word,  unlefs  it  be  explained,  makes  us  no  wifer 
than  we  were  before  ; the  phenomena  of  artificial  eleCtricity 
having  been1  explained  on  principles  which  could  feared  apply 
in  any  degree'to  the  electricity  of  nature  : and  therefore  all  the 
fd/.ution  we  can  obtain  of  the  natural  appearances  of  which  we 
rpeak,  i conies  to  this,  that  rain  is  occationed  by  a moderate 
electrification,  hail  and  fnow  by  one  more  vioieht,  and  thunder 
by  the  molt  violent  of  all ; but  in  what  manner  this  electrifi- 
cation is  occationed,  hath  not  yet  been  explained.  Throughout 
the  various  parts  of  this  work  where  eleClricity  has  been  ocea-; 
fronalijr  mentioned,  the  principles  of  artificial  ElcctuicitV, 
hid  down  in  the  tAavile  appropriated  to  that  lubjcCl,  have  been 
appiied'to,'the  T..i1ution  of  the  plienomena  of  nature ; thole 
which  are  necefl’ary  to  be  attended  to  here  ate  the  following : 
j.  The  eleCtric  fluid  and  folar  light  are  the  fame  fubdance  in 
two  different  modifications.  2.  EleCtricity  is  the  motion  of 
the  ’fluid  when  running,  or  attempting  to  run,  in  a continued' 
flream  from  one  place  to  another : heat  is  when  the  fluid  has  rto 
tend fenfiy  but  tb  vibrate  outwards  and  inwards  to  and  from  a 
Centre;  or  at"  lead  when  its  dreams  converge  to  a point  or 
focus.  yThfi  fluid  aCting  as  eleCtricity,  like  water,  Or  any  other 
fluid,  always  tends  to  the  place  where  there  is  lealt  refrlktnce.  * 
On  thefe  thtee  principles  may  the  phenomena  of  atmofpheri- 
ca!  eleClricity,1  and  the  defcent  of  rain  by  its  means,  be  explained 
as  follows  : 

1.  'i’he  light  or  heat  of  the  furt,  aClingin  that  peculiar  man- 
ner which  we' call  hedt,‘  unites  itfelf  with  the  mbili’ure  of  the  ' 
earth,  and  forms  it  into  vapour,  which  thus  becomes  Ipecifi- 
ca-Hy .lighter  than  air,  arid  of  confeqnence  alcends  in  tile  atmo- 
fphere to  a certain  height.  1 

2.  Kcfides  the  quantity  of  light  which  is thus  united  to  the 
water,  and  forms  it  into  vapour,  a very  confiderable  quantity 
entcis  the  earth,  where  it  afliimes  the  nature  of  eleCtric  fluid. 

j.  As  the  earth  is  always  full  of  that  fluid,  every  quantity 
which  enters  mud  difplace  an  equal  quantity  which  is  already 
there:  '' 

4.  This  quantity  which  is  difplaccd  mud  efcape  either  at 
a diltahce  from  the  jilace  where  the  other  enters,  or  very 
near  it. 

5.  At  whatever  place  a quantity  of  eleCtric  matter  efcape9 
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it  mud  eleCtrify  the  air  above  that  place  where  it  has  efcaped  ; 
and  as  a confiderable  quantity  of  light  mud  always  be  reflected 
from  the  earth  into  the  atmofphere,  where  it  does  not  combine 
with  the  aqueous  vapour,  we  have  thence  another  fource 
of  eleClricity  tothe  air  ; as  this  quantity  mud  undoubtedly 
aiTume  the  aCtion  of  eleCtric  fluid,  efpecially  after  the  aCtion 
of  the  fun  has  cealed.  Hence  the  reafon  why  in  ferene  weather 
the  atmofpherical  eleCtricity  is  always  flrongefl,  and  rather 
more  fo  in  the  night  than  in  the  day.,  • 1 \ 

6.  From  thefe  confiderationfe,  we  fee  an  evident  reafon  why 
there  mud  commonly  be  a difference  between  the  eleCtricity  of 
the-carth  and  that  of  the  atmofphere,  excepting' when  an  earth- 
quake is  about  to  enfue.  The  cbnloqusiicei  of  thi6  mud  be, 
that  as  theaClion  of  the  folar. Bghfdontinues  to  bring  down  the 
eleCtric  matter,  and  the  earth-  continues  to  difeharge  an  equal 
quantity  of  it  into  the  atmofphere,-  fome  part  of  the  atmofphere 
mud  at  lad  become  overloaded  with  it,  -and  attempt  to  throw 
it  back  into  the  earth.  This  attempt  will  be  vain,  until  a vent 
is  found  for  the.  eleClricity  at  fome  other  place  ; and  as  foon  as 
this  happens,  the  eleClrificd  atmofphere  begins  to  throw  off  its 
fuperduous.veledricity,  and  the  earth  to  receive  it.  As  the  at- 
mofphere itfelf  is  a bad  conductor,  and  the  more  fo  the  drier  it 
isr -the  eleCtric  matter  attacks,  the  fmall  aqueous  particles  which 
are  detained  in  it  by  means  of  the  latent  heat..  Thefe  being 
unable  to  bear  the  impetus  of  the  fluid,  throw  out  the  latent 
heat,  which  eafily  efcapes,  and  thus  makes  a kind  of  vacuum  in 
the  eleClrified  part  of  the  atmofphere.  I’he  confequences  of  this 
are, -that  the  aqueous  particles; -being  driven  together  in  large 
quantity,  become  vifib!e,.and  the  flay,  is  covered  with  clouds  ; at 
the  fame  time  the  wind  blows  again d thefe  cloudS>  andpif  there 
is  no  refidance  in  the  atmofphere,  it  will  drive  them  away. 

7.  But  if  the  atmofphere  all  round  the  cloud  is  exceedingly 

eleClrified,  and  the  earth  is  in  no  condition  to  receive  the  fuper. 
fluous  fluid  excepting  in  that  place,  which  is  directly  under  the 
cloud,  then  the  whole  eleClricity  of  the  atmofphere  for  a vail 
Way  round  will  tend  to  that  part  only,  and  the  .claiud  will.be 
eleClrified-  to- an  extrenle  .degree.:  A wind  e-will  now. -blow 

againtl  the  cloud  from  all  quarters,  moreand  more  of  the  vapour 
will  her  -extricated  from  the  air  by  the  eleClric  mattel,  and  the 
cloud  will  become  darker  and  thicker,  at  the  lame'time  that  it 
is  in  a manner  ftationary,  as  being  aCled  upon  by  oppofite 
winds;  though  its  fize  is  enlarged  with  great  rapidity  by  the 
conlinual  fupplies  of  vapour  brought  by  the  winds. 

8.  The  vapours  which  were  formerly  fufpended  invifibly  by 

means  of  the  latent  heat-  are  ■ how  fufpended  vifibly  by  the 
eleCtric  fluid,  which- will. not  let  them. fall,  to  the  earth,  until 
it  is  in  a condition  to  receive  the  eleClric  matter  tlefcending 
with  the  rain. — It  is  caly  to  fee,  however,  that  thus  every  thing 
is  prepared  for  a violent  tlorm- of  thunder  and  lightning  as  well 
as  rain.  The -furface  of  the:earth  becomes  eleCtrified  from  the 
atmofphere:  but  when  this  has  continued  for  fome  time,  az;one 
of  earth’ conti'derably.  below  theTtirface  acquires  an  eleClricity 
oppofite  to  than  of  the  nknulstaiid  atmofphere  ; of  canfequence  • 
the  eleClnciity  in  the  clontl’bfcing  violently  prelfed  on  all  fides.wili 
at  bill  bnril  miit  towards  that  zone  where  the Ttfillancc  is  leafl,  as 
explained  under  the  drticlc  Lightn.ing. — The  vapours,  now 
having  loll  that  which  fupported  them,  will  fall  dawn  in  fain, 
if  there  is  not  a fufficient  quantity  of  eleClric  matter  to  keep 
them  in  the  fame  ftate  in.  which  they  were  befofe  : but  if  this 
happemnto  be  the  cafe,  the  eloiid  will  inflarrfly  be. chahged  again,  . 
while  little  or  n6  rain-  will  tall ; • ambhence  very  violent  thunder 
fometimes  takes' place  without  any  rain,  at  all,  or  luch  as  is  • 
quite  incontidciable  in  qnajuiiy.  - . -1 

(j.  When  the  eleCtricity  is  lets  violent,  the  min  will  defeend1, 
in  vail  quantity,  efpecially  after  every  lialh  of  lightning:  and  • 
great  quantities  of  eleClric  matter  will  thus  be  conveyed  to  the  - , 
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earth,  Infqmuch  that  fometimes  the  drops  have  been  observed  to 
(bine  as  if  they  were  on  tire,  which  has  given  occafion  to  the 
reports  ot  iiery  rain  having  fallen  on  certain  occasions.  If 
the  quantity  of  eleClrie  matter  is  fmaller,  fo  that  the  rain  can 
convey  it  all  gradually  to  the  ground,  there  will  be  rain  without 
any  thunder;  and  the  greater  the  quantity  of  eleCtricity  the 
more  violent  will  be  the  rain. 

From  this  account  of  the  caufes  of  rain,  we  may  fee  the 
reafon  why  in  warm  climates  the  rains  are  exceilive,  and  for  the 
ruotl  part  accompanied  with  thunder;  for  there  the  eleClric.ily 
of  the  atmofphere  is  immenfely  greater  than  it  is  with  us.  We 
may  alfo  fee  why  in  certain  places,  according  to  the  (ituation  of 
mountains,  teas,  S:c.  the  rains  will  be  greater  than  in  others, 
and  likewile  why  Tome  parts  of  the  world  are  exempted  from 
rain  altogether;  but  as  a particular  difcuflion  of  thefe  would 
liecelTarily  include  an  explanation  of  the  caufes  and  phenomena 
of  Thunder,  we  (hall  for  this  reafpn  refer  the  whole  to  be 
treated  of  under  that  article. 

Whether  this  theory  be  juft,  however,  it  would  be  too  aflum- 
ing  in  us  to  fay.  It  may  admit  of  difpute,  for  we  mult  grant 
that  in  the  very  heft  fyftems,  though  an  occurrence  fo  frequent, 
the  theory  of  rain  is  but  very  imperfe&ly  underftood.  Dr. 
James  Hutton,  fellow  of  the  Royal  Society  of  Edinburgh, 
whofe  (peculations  are  always  ingenious,  though  generally  ex- 
traordinary, and  much  out  of  the  common  way,  gives  us  a new 
theory  of  rain  in  the  firft  volume  of  the  Tran  factions  of  that 
fociety.  It  is  well  known  that  atmofpheric  air  is  capable  of 
diftolving  with  a certain  degree  of  heat,  a given  quantity  of 
water.  The  DoCtor  afcertajns  the  ratio  of  the  diftolving  power 
of  air,  in  relation  to  water,  in  different  degrees  of  heat ; and 
{hows,  that  by  mixing  a portion  of  tranfparent  humid  warm  air 
with  a portion  of  cold  air,  the  mixture  becomes  opake,and  part  of 
the  water  wall  be  prec’pitated  ; or,  in  other  words,  the  vapour 
will  becondenfed  into  rain.  The  ratio  which  he  ftates,  however, 
dees  not  appear  to  i s to  be  fupported  by  experience.  Whether 
the  eleCtricity  of  the  air  changes  in  confequence  of  its  depofiting 
the  water  diftblved  in  it,  or  the  change  is  the  caul’e  of  this  de- 
pofifion,  muft  remain  uncertain  ; but,  in  either  view,  there  mull 
be  an  agent  different  from  heat  and  cold,  .ftnee  the  changes  in 
t'hefe  refpeCls  do  not  in  other  operations  change  the  date 
of  eleCtricity.  Dr.  Hutton  luppofes  that  heat  and  lolution  do 
not  increafe  by  equal  increments;  but  that,  in  reality,  if  heat 
be  (uppofed  to  increafe  by  equal  increments  along  a tiraight 
line,  folution  will  be  exprefl'cd  by  ordinates  to  a curve  whofe 
convex  fide  is  turned  towards  that  line.  That  the  power  of 
folution  is  not  increafed  in  the  fame  ratio  with  heat,  is,  how- 
ever, hypothetical,  except  when  we  tile,  pretty  high  in  the  fcale, 
\vhCn  its  proportional  increafe. is  a little  doubtful  ; and  it  is  not, 
in  this  paper,  fupported  by  experiment.  The  condenfation  of 
the  breath  in  air  is  pot  an  obfervation  in  point,  except  in  air 
already  fain  rated  with,  vapour-  It  can  amount,  in  any  view, 
to  no  more  than  this,  that,  to  render  it  vifible,  the  heat  muft  be 
diminifhecl  ih  a greater  proportion  than  can  be  compenlated  by 
the  power  of  folution  in  .the, body  of  air,  in  which  the  portion 
expired  Is  at  firft  jmmerfed.  To  explain  rain  from  this  caufe, 
Vt>e  muft  always  fu.ppofc  a conftant  diminution  of  heat  to  take 
place  at  the  moment  of  the  condenfation  of  the  vapour;  but 
we  aCtually  find  that  the  change  from  a (tatc  of  vapour  to  the 
fluid  (laic  is  attended  with  heat  ; fo, that  rain  muft  at  once'op- 
pofe  its  own  c ufe,  and  continued  rains  wopjd  be  impoflible, 
without  calling  in  the  aid  of  other  caufes.  From  his  own  fyf- 
rerrt,  Dr.  Hutton  endeavours  to. explain  the  regular  and  irregular 
feafons  of  rain,  either  rcfpeaing  the  generality  of  its  appearance, 
or  the  regularity  of  its  return.  And,  to  obviate  the  apparent 
exceptions  of  the  theory,  from  the  generality  of  rain,  he  explains 
the  proportional  quantities  of  rain,  and  adds  a comparative 
eftimate  of  climates,  in  relation  to  rain,. with  the  meteorological 
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obfervations  made  in  our  own  climate.  As  his  principle  Is  at 
lealt  infullicient,  and  we  think  erroneous,  it  would  be  ufelefs, 
even  were  this  a proper  place  for  it,  to  purfue  thele  various 
branches,  which  muft  partake  of  the  errors  of  the  fyftesn.  In 
thele  branches  we  ought  to  obferve  that  there  are  fevers’!  jult 
obfervations,  mixed  with  errors,  becaufe  evaporation  and  con- 
denfation muft  at  laft  be  the  great  bads  of  every  theory  : the 
mi  [lakes  arilh -from  not  being  aware  ol  all  the  caufes,  and  mil 
reprefenting  the  operation  of  thole  which  do  exift. 

In  a work  entitled  Thoughts  on  IV? eteorologv,  volume  IT. 
M.  de  Luc  confiders  very  particularly  the  grand  phenomenon 
of  rain,  ami  the  numerous  cireumftances  connected  with  it. 
He  examines  the  feveral  hypotheles  with  donfideraWe  care  ; 
but  thinks  them,  even  if  admillible,  utterly  infullicient  to  ac- 
count for  the  formation  of  rain.  The  grand  queftion  in  this 
inquiry  is.  What  becomes  of  the  water  that  rifes  in  vapour  into 
the  atmolphere  ? or  what  (late  it  fubfifts  in  there,  between  the 
time  of  its  evaporation  and  its  falling  down  again  in  rain  ? If  it 
continues  in  the  (late  of  watery  vapour,  or  luch  as  is  the  imme- 
diate produCt  of  evaporation,  it  mull  poflefs  the  diflinCtivc 
charaCteFS  eil’ential  to  that  fluid  : it  muft  make  the  hygrometer 
move  towards  humidity,  in  proportion  as  the  vapour  is  more  or 
lets  abundant  in  the  air  : on  a diminution  of  heat,  the  humidity, 
as  thown  by  the  hygrometer,  mull  increafe;  and,  on  an  increafe 
of  the  heat,  the  humidity  muft  diminifti ; and  the  introduction  of 
other  hygrofcopic  fubftances,  drier  than  the  air,  muft  have  the 
fame  effeCt  as  an  augmentation  of  heat.  Thefe  are  the  pro- 
perties of  watery  vapour,  on  every  hypothefis  of  evaporation  ; 
and  therefore  all  the  water  that  exills  in  the  atmofphere  without 
polhiliag  thefe  properties,  is  no  longer  vapour,  but  muft  have 
changed  its  nature.  M.  de  Luc  (hows,  that  the  water  which 
forms  rain,  though  it  has  ever  been  confidered  and  reafoned  upon 
as  producing  humidity, does  not  poflefs  thefe  properties,  and  muft 
therefore  have  palled  into  another  (late.  See  a full  account  of 
his  reafoning,  and  the  fteps  by  which  he  proceeded,  in  the- 
article  Meteorology.  As  he  thinks  that  the  vapour  pafles 
into  an  inviftble  (late  in  the  interval  between  evaporation  and 
its  falling  again  in  rain,  and  that  in  that  date  it  is  not  fenfible 
to  the  hygrometer,  he  conflders  the  laws  of  hygrology  as  infutli- 
cient  for  explaining  the  formation  of  rain  ; but  he  does  not  pre- 
tend to  have  difeovered  the  immediate  caufe  of  the  formation  of 
clouds  and  rain.  If  it  is  not  in  the  immediate  produCt  of  eva- 
poration that  rain  has  its  fourcc  ; if  the  vapours  change  their 
nature. in  the  atmofphere,  fo  as  no  longer  to  be  fenfible  to  the 
hygrometer,  or  to  the  eye  ; it  they  do  not  become  vapour  again 
till  clouds  appear  ; and  if,  when  the  clouds  are  formed,  no 
alteration  is  perceived  in  the  quality  of  the  air- — we  muft  ac- 
knowledge it  to  be  very  probable,  that  the  intermediate  (late 
of  vapour  is  no  other  than  air — and  that  the  clouds  do  not  pro- 
ceed from  any  ditlinCt  fluid  contained  in  the  atmofphere,  but 
from  a decompofilion  of  a part  of  the  air  itfelf,  perfectly  fmiilar 
to  the  reft. 

It  appears,  to  us  at  lead,  that  AT.  de  Luc's  mode  of  reafoning 
on  this  j.ubjeCt  agrees  better  with  the  phenomena  than  Dr.  Hut- 
ton's. The  Doctor,  however,  thinks  differently,  and  publithed 
anfwers  to  the  objections  of  M.  de  Luc.  with  regard  to  his 
theory  of  rain  ; to  which  M.  de  Luc  replied  in  a letter  which 
was  printed  in  the  Appendix  to  the  Bill  volume  of  the  Monthly 
Review  : but  it  would  extend  our  article  beyond  its  due  hounds, 
to  give  a view  of  this  controverly.  See  Vapour,  Water, 
Wearier,  and  Wind. 

As  to  the  general, quantity  of  rain  that  falls,  and  its  propor- 
tion in  lever, il  places  at  the  fame  time,  and  in  the  fame  place 
at  feveral  times,  we  have  many  obfervations,  journals,  See,  in 
the  Memoirs  of  the  French  Academy,  the  Fhilofophical 
Tran laCtions,  &c.  Upon  meafuring,  then,  the  rain  falling 
yearly,,  its  depth,  at  a medium,  and  its  proportion  in  feveral 
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plate?,  is  found  as  in  the  following  table  : Inches. 

A t Townley,  in  Lancafhire,  obtervfed  by  Mr.  Townlty  42-5 
I1  pminder,  in  Eflex,  by  Mr.  Derham  - - igt 

Zurich,  in  Swiilerlnnd,  b)'  Dr.  Seheuchzer  - 32* 

i’ila,  in  Italy,  by  Dr.  Mich.  Ang.  Tilli  - 43  J. 

Paris  in  France,  by  M de  la  Hire  - - 19 

Lille,  in  Flanders,  by  M.  de  Vauban  - - 24 


At 

Upmin  Her. 

At  Paris. 

1700 

19  Inches 

.03 

1 1 

Inches  .3  7 

iici 

18 

.69 

27 

•77 

1702 

20 

17 

•45 

1 7°3 

2 3 

•99 

18 

•5 1 

1704 

J5 

.So 

2 1 

.20 

>7°5 

r6 

•93 

»4 

.82 

From  the  Meteorological  Journal  of  the  Royal  Society,  kept 
by  order  of  the  prefident  and  council,  it  appears  that  the 
whole  quantity  of  rain  at  London,  in  each  of  the  years 
(peeified  below,  was  as  follows,  viz.  Inches. 


*774 

- 

- 

26 

.328 

1 775 

- 

- 

24 

.083 

x;;6 

- 

- 

20 

•354 

* 777 

- 

- 

2," 

•37  x 

1778 

- 

- 

20 

.772 

*779 

- 

- 

26 

•7«5 

1780 

“ 

- 

*7 

•3i3 

The  quantity  of  rain 

in 

the  four 

foil 

owing  years  at  London 

was. 

Inches. 

In  1 789 

- 

- 

2 1 

.976 

1790 

- 

16 

.052 

1791 

- 

- 

*5 

• 3 10 

1792 

- 

- 

*9 

.489 

Proportion  of  the  Rain  of  the  federal  Seafons  to  one  another. 


Depth  at 

Depth  at 

Depth  at 

Depth  at 

Depth  at  Depth  at 

CO 

O 

T''- 

P i fa 
Inch. 

Upminf. 
Inchf 
2 .88 

Zurich. 

Inch. 

1 708 

Pifa. 

Inch. 

Upminf. 

Inch. 

Zurich. 

Inch. 

Jan. 

6 .41 

I .64 

July 

O .CO 

I .11 

3 -5° 

Feb. 

3 -2? 

O .46 

I .65 

[Aug. 

2 .27 

2 -94 

3 -x5 

Mar. 

2 -65 

2 .03 

1 -51 

Sept. 

7 .2  I 

I .46 

3 -°2 

April 

I .25 

O .96 

4 -69 

Oft. 

5 -3  3 

O .23 

a -44 

May 

3 -33 

2 .02 

I .91 

Nov. 

2 .13 

0 .86 

0 .62 

June 

4 -9° 

2 -.32 

5 -91 

Dec. 

O .OO 

1 .97 

2 .62 

Half 

Year 

j 21  .82 

IO  .67 

'7  -3i 

Half 

Year 

x4  -94 

IN. 

co 

J5  -35 

See  Philofophical  Tranfaftions  abridged,  vol.  iv.  p.  ii.  p.  81, 
hoc.,  and  alfo  Meteorological  Journal  of  the  Royal  Society,  pub- 
lilhed  annually  in  the  Philofophical  Tranfaftions. 

As  to  the  ufe  of  rain,  we  may  obferve,  that  it  moiftens  and 
foftens  the  earth,  and  thus  fits  it  for  affording  nourifhment  to 
plants  3'  by  falling  on  high  mountains,  it  carries  down  with  it 
many  particles  of  loofe  earth,  which  l'erve  to  fertilize  the  fur- 
rounding valleys,  and  purifies  the  air  from  noxious  exhalations, 
which  tend  in  their  relnrn  to  the  earth  to  meliorate  the  foil  3 
it  moderates  the  heat  of  the  air  ; and  is  one  means  of  fupply- 
ihg  fountains  and  rivers.  However,  vehement  rains  in  many 
countries  are  found'  to  be  attended  with  barrennefs  and  poor- 
nefs  of  the  lands,  and  mifearriage  of  the  crops  in  the  fuccced- 
ing  year  : and  the  reafon  is  plain  3 for  thefe  cxcellive  (forms 
w#fh  aw<ay  the  fine  mould  into  the  rivers,  which  carry  it  into 
the  lea,  and  it  is  a long  time  before  the  land  recovers  itfelf 
again.  The  remedy  to  the  famine  which  fome  countries  are 
fifbjeft  to  from  this  fort  of  mifehief,  is  the  planting  large  or- 
chards and  groves  of  flrch  trees  as  bear  efculent  fruit ; for  it  is 
anAW  obfcrvatidn,  that  in  years  when-  grain  ■ fuccccds  word, 


thefe  trees  produce  mod  fruit  of  all.  It  may  partly  be  owing 
to  the  thorough  moillening  of  the  earth,  as  deep  as  their  roots 
go  by  thefe  rains,  and  partly  to  their  trunks  (topping  part,  of 
the  light  mould  carried  down  by  the  rains,  and  by  this  means 
furnidiing  themfelves  with  a coat  of  new  earth. 

Preternatural  Rains.  We  have  numerous  accounts,  in  the 
hidorians  of  our  own  as  well  as  other  countries,  of  preternatu- 
ral rains  ; fuch  as  the  raining  of  dones,  of  dud,  of  blood,  nay, 
and  of  living  animals,  as  young  frogs,  and  the  like.  We  are 
not  to  doubt  the  truth  of  what  thofe  who  are  authors  of  vera- 
city and  credit  relate  to  us  of  this  kind,  fo  far  a3  to  fuppofe 
that  the  falling  of  dones  and  dull  never  happened  5 the  whole 
midake  is,  the  fuppufing  them  to  have  fallen  from  the  clouds: 
but  as  to  the  blood  and  frogs,  it  is  very  certain  that  they  never 
fell  at  all,  but  the  opinion  has  been  a mere  deception  of  the 
eyes.  Men  are  extremely  fond  of  the  marvellous  in  their  rela- 
tions ; but  the  judicious  reader  is  to  examine  flriftly  whatever 
is  reported  of  this  kind,  and  is  not  to  differ  himfelf  to  be 
deceived. 

There  are  two  natural  methods  by  which  quantities  of  done? 
and  dud  may  fall  in  certain  places,  without  their  having  been 
generated  in  the  clouds  or  fallen  as  rain.  The  one  is  by  means 
ot  hurricanes  : the  wind  which  we  frequently  fee  tearing  off  the 
tiles  of  houfes,  and  carrying  them  to  confiderable  didances,  be- 
ing equally  able  to  take  up  a quantity  of  dones,  and  drop  them 
again  at  fome  other  place.  But  the  other,  which  is  much  the 
mod  powerful,  and  probably  the  mod  ufual  way,  is  for  the 
eruptions  of  volcanoes  and  burning  mountains  to  tofs  up,  as  they 
frequently  do,  a vad  quantity  of  Hones,  adies,  and  cinders,  to 
an  immenfe  height  in  the  air : and  thefe,  being  hurried  away 
by  the  hurricanes  and  impetuous  winds  which  ufually  accom- 
pany thofe  eruptions,  and  being  in  themfelves  much  lighter 
than  common  (tones,  as  being  half  calcined,  may  eafily  be  thus 
carried  to  vad  didances  3 and  their  falling  in  places  where  the 
inhabitants  know  nothing  of  the  occafion,  they  cannot  but  be 
fuppoled  by  the  vulgar  to  fall  on  them  from  the  clouds.  It  is 
well  known,  that,  in  the  great  eruptions  of  AEtna  and  Vefu- 
vius,  fhowers  of  adies,  dud,  and  fmall  cinders,  have  been  feen 
to  obfeure  the  air,  and  overfpread  the  furface  of  the  fea  for  a 
great  way,  and  cover  the  decks  of  (hips  3 and  this  at  fuch  a 
didance,  as  it  fliould  appear  fcarce  conceivable  that  they  (hould 
have  been  carried  to  : and  probably,  if  the  accounts  of  all  the 
diowers  of  thefe  fubftances  mentioned  by  authors  be  collected, 
they  will  all  be  found  to  have  fallen  within  fuch  didsnees  of 
volcanoes  j and  if  compared  as  to  the  time  of  their  falling, 
will  be  found  to  correfpond  in  that  alfo  with  the  eruptions  of 
thofe  mountains.  We  have  known  indances  of  the  allies  from 
Vefuvius  having  been  carried  thirty,  nay,  forty  leagues,  and 
peculiar  accidents  may  have  carried  them  yet  further.  It  is 
not  to  be  fuppofed  that  thefe  (howers  of  llones  and  dud  fall  for 
a continuance  in  the  manner  of  (howers  of  rain,  or  that  the 
fragments  or  pieces  are  as  frequent  as  drops  of  water  3 it  is 
diffident  that  a number  of  dones,  ora  quantity  of  dud,  fall  at 
once  on  a place  where  the  inhabitants  can  have  no  knowledge 
of  the  part  from  whence  they  came,  and  the  vulgar  will  not 
doubt  their  dropping  from  the  clouds.  Nay,  in  the  canton  of 
Berne  in  Swillerland,  the  inhabitants  accounted  it  a miracle 
that  it  rained  earth  and  fulphur  upon  them  at  a time  that  a 
fmall  volcano  terrified  them  ; and,  even  while  the  wind  was  fo 
boifierous,  and  hurricanes  fo  frequent,  that  they  favv  almoft 
every  moment  the  dud,  (and,  and  little  dones  torn  up  from 
the  furface  of  the  earth  in  whirlwinds,  and  carried  to  a confi- 
derable height  in  the  air,  they  never  confidered  that  both  the 
fulphur  thrown  up  by  the  volcano,  and  the  dud,  &c.  carried 
from  their  feet  mud  fall  loon  after  fomewhere.  It  is  very  cer- 
tain that  in  fome  of  the  terrible  dorms  of  large  hail,  where  the 
hail- dones  have  been  many  inches  round,  on  breaking  them 
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there  have  been  found  what  people  have  called  Jlones  in  their 
middle-,  but  thefe  obfervers  needed  only  to  have  wailed  the 
dilTolving  of  one  of  thefe  hail-fiones,  to  have  i'een  the  Bone 
in  its  centre  difunite  alfo,  it  being  only  formed  of  the  particles 
of  loofe  earthy  matter,  which  the  water,  exhaled  by  the  fun’s 
heat,  had  taken  up  in  extremely  fmall  moleculse  with  it;  and 
this  only  having  ferved  to  give  an  opake  hue  to  the  inner  part 
of  the  congelation,  to  which  the  freezing  of  the  water  alone 
gave  the  apparent  hardnefs  of  Bone. 

The  raining  of  blood  has  ever  been  accounted  a more  ter- 
rible fight  and  a more  fatal  omen  than  the  other  preternatural 
rains  already  mentioned.  It  is  very  certain  that  nature  forms 
blood  nowhere  but  in  the  veflels  of  animals  ; and  therefore 
fhowers  of  it  from  the  clouds  are  by  no  means  to  be  credited. 
Thole  who  fuppofe  that  what  has  been  taken  for  blood  has 
been  actually  feen  falling  through  the  air,  have  had  recourfe  to 
flying  infefts  for  its  origin,  and  fuppofe  it  the  eggs  or  dung  of 
certain  butterflies  difcharged  from  them  as  they  were  high  up 
in  the  air.  But  it  feems  a very  wild  conje£ture,  as  we  know 
of  no  butterfly  whole  excrements  or  eggs  are  of  fuch  a colour, 
or  whofe  abode  is  fo  high,  or  their  Bocks  fo  numerous,  as  to  be 
the  oceafion  of  this. 

It  is  moll  probable  that  thefe  bloody  waters  were  never  feen 
falling ; but  that  people  feeing  the  Banding  waters  blood-co- 
loured, were  aflured,  from  their  not  knowing  how  it  fhould  elfe 
happen,  that  it  had  rained  blood  into  them,  A very  memo- 
rable inflance  of  this  there  was  at  the  Hague  in  the  year  t6/0. 
Swammerdam,  who  relates  it,  tells  us  that  one  morning  the 
whole  town  was  in  an  uproar  on  finding  their  lakes  and 
ditches  full  of  blood,  as  they  thought ; and  having  been  cer- 
tainly full  of  water  the  night  before,  they  agreed  it  mult  have 
rained  blood  in  the  night;  but  a certain  phyfician  wentdown  to 
one  of  the  canals,  and  taking  home  a quantity  of  this  blood-co- 
loured water,  he  examined  it  by  the  microfcope,  and  found  that 
the  water  was  water  (till,  and  had  not  at  all  changed  its  colour ; 
but  that  it  was  full  of  prodigious  (warms  of  fmall  red  animals, 
all  alive,  and  very  nimble  in  their  motions,  whofe  colour  and 
prodigious  number  gave  a red  tinge  to  the  whole  body 
of  the  water  they  lived  in,  on  a lefs  accurate  inlpe&ion.  The 
certainty  that  this  was  the  cafe  did  not  however  perfuade  the 
Hollanders  to  part  with  the  miracle  : they  prudently  con- 

cluded, that  the  fudden  appearance  of  fuch  a number  of  animals 
was  as  great  a prodigy  as  the  raining  of  blood  would  have  been  ; 
and  are  allured  to  this  day,  that  this  portent  foretold  the  fcene 
of  war  and  defirufilion  which  Louis  XIV.  afterwards  brought 
into  that  country,  which  had  before  enjoyed  40  years  unin- 
terrupted peace. 

The  animals  which  thus  colour  the  water  of  lakes  and  ponds 
are  the  pulues  arborefccntes  of  Swammerdam,  or  the  water-fleas 
with  branched  horns.  Thefe  creatures  are  of  a reddifii-yellow 
or  flame  colour  : they  live  about  the  fides  of  ditches,  under 

weeds,  and  among  the  mud  ; and  are  therefore  the  lefs  vifible, 
except  at  a certain  time,  which  is  in  the  end  or  beginning  of 
June:  it  is  at  this  lime  that  thefe  little  animals  leave  their  re- 
cedes to  float  looft  about  the  water,  to  meet  for  the  propagation 
of  their  fpecies,  and  by  that  means  become  vifible  in  the  co- 
lour they  give  the  water.  This  is  vifible,  more  or  lefs,  in  one 
part  or  other  of  almofi  all  Banding  waters  at  this  feafon  ; 
and  it  is  always  at  this  feafon  that  the  bloody  waters  have 
alarmed  the  ignorant.  See  I'ulex  Monbculus . 

The  raining  of  frog  is  a thing  not  lefs  wonderful  in  the 
accounts  of  authors  who  love  the  marvellous,  than  that  of 
blood  or  Bones;  and  this  is  flip  poled  to  happen  fo  often,  that 
there  are  multitudes  who  pretend  to  have  been  eye-witneflis  of 
it.  Thefe  rains  of  frogs  always  happen  after  very  dry  feafons, 
and  are  much  more  frequent  in  the  hotter  countries  than  in 
the  cold  ones.  In  Italy  they  are  very  frequent;  and  it  is  not 
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uncommon  to  fee  the  Breets  of  Rome  fwarming  both  with 
young  frogs  and  toads  in  an  inBant  in  a fhower  of  raid;, 
they  hopping  everywhere  between  the  people’s  legs  as  they 
walk,  though  there  was  not  the  leaB  appearance  of  them  be- 
fore. Nay,  they  have  been  feen  to  fall  through  the  air  down  upon 
the  pavements.  This  feems  a Brong  circumBance  in  favour 
of  their  being  rained  down  from  the  clouds  ; but,  when  firiidlv 
examined,  it  comes  to  nothing  : for  thefe  frogs  that  are  feen 
to  fall,  are  always  found  dead,  lamed,  or  bruifed  by  the  fall, 
and  never  hop  about  as  the  refl ; and  they  are  never  feen  to 
fall,  except  clofe  under  the  walls  of  houfes,  from  the  roofs  and 
gutter  of  which  they  have  accidentally  flipped  down.  Some 
people,  who  love  to  add  to  firange  things  yet  Branger,  affirm 
that  they  have  had  the  young  frogs  fall  into  their  hats  in  the 
midB  of  an  open  field  ; but  this  is  idle  and  wholly  falle. 

Others,  who  cannot  agree  to  their  falling  from  the  clouds, 
have  tried  to  folve  the  difficulty  of  their  ludden  appearance, 
by  luppofing  them  hatched  out  of  the  egg,  or  (pawn,  by  thefe 
rains.  Nay,  fome  of  them  have  fuppofed  them  made  imme- 
diately out  of  the  dufi  : but  there  are  unanfwerable  arguments 
againfi  all  thefe  fuppofitions.  Equivocal  generation,  or  the 
fpontaneous  produ£Iion  of  animals  out  of  dufi,  is  now  wholly 
exploded.  The  fall  from  the  clouds  mufi  defiroy  and  kill 
thefe  tender  and  foft-bodied  animals : and  they  cannot  be  at 
this  time  hatched  immediately  out  of  eggs  ; becaufe  the  young 
frog  does  not  make  its  appearance  from  the  egg  in  form,  but 
has  its  hinder  legs  enveloped  in  a (kin,  and  is  what  we  call  a 
tadpole  ; and  the  young  frogs  are  at  leafi  too  times  larger  at 
the  time  ot  their  appearance,  than  the  egg  from  which  they 
fhould  be  hatched. 

It  is  beyond  a doubt,  that  the  frogs  which  make  their  ap- 
pearance at  this  time  were  hatched  and  in  being  long  before  ; 
but  that  the  dry  feafons  had  injured  them,  and  kept  them  flug- 
gifhly  in  holes  or  coverts;  and  that  all  which  the  rain  does,  is  the 
enlivening  them,  giving  them  new  fpirits,  and  calling  them 
forth  to  feek  new  habitations,  and  enjoy  the  element  they  were 
defiined  in  great  part  to  live  in.  Theophrafius,  the  greatefi  of 
all  the  naturalifis  of  antiquity,  has  affirmed  the  fame  thing. 
We  find  that  the  error  of  fuppofing  thefe  creatures  to  fall  from 
the  clouds  was  as  early  as  that  author’s  time  ; and  alfo  that  the 
truth,  in  regard  to  their  appearance,  was  as  early  known  ; 
though,  in  the  ages  fince,  authors  have  taken  care  to  conceal 
the  truth,  and  to  hand  down  to  us  the  error.  We  find  this 
venerable  fage,  in  a fragment  of  his  on  the  generation  of  ani- 
mals which  appear  on  a fudden,  bantering  the  opinion,  and 
aiierting  that  they  were  hatched  and  living  long  before.  The 
world  owes,  however,  to  the  accurate  Signior  Iledi,  the.great 
proof  of  this  truth,  which  Theophrafius  only  has  affirmed  : 
for  this  gentleman,  differing  fome  of  thefe  new-appearing 
frogs,  found  in  their  Bomachs  herbs  and  other  half  digefied 
food  ; and,  openly  Blowing  this  to  his  credulous  countrymen, 
afked  them  whether  they  thought  that  nature,  which  engendered, 
according  to  their  opinion,  thefe  animals  in  the  clouds,  had  alfo 
been  fo  provident  as  to  engender  grafs  there  for  their  food  and 
nourifiiment. 

To  the  raining  of  frogs  we  ought  to  add  the  raining  of 
grafsloppcrs  and  locu/is , which  have  fometimes  appeared  in  pro- 
digious numbers,  and  devoured  the  fruits  of  the  earth. 
There  has  not  been  the  leafi  pretence  for  the  fuppofing  that 
thefe  animals defeended  from  the  clouds,  but  that  they  appeared 
on  a fudden  in  prodigious  numbers.  The  naturalifi,  who 
knows  the  many  accidents  attending  the  eggs  of  thefe  and  other 
the  like  animals,  cannot  but  know  that  fome  feafons  will  prove 
particularly  favourable  to  the  hatching  them,  and  the  prodi- 
gious number  of  eggs  that  many  infefts  lay  could  not  but 
every  year  bring  us  fuch  abundance  of  the  young,  were  they 
not  liable  to  many  accidents,  and  had  not  provident  nature  taken 
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care,  a?  in  many  plants,  to  continue  the  fpecies  by  a very  nu- 
gerous  flock  of  feeds,  of- which  perhaps  not  one  in  500  need 
take  root  in  order  to  continue  an  equal  number  of  plants. 
As  it  is  thus  alfo  in  regard  to  infects,  it  cannot  but  happen, 
that  if  a favourable  feafon  encourage  the  hatching  of  all  thofe 
eggs,  a very  fmall  number  of  which  alone  were  necefi'ary  to 
continue  the  fpecies,  we  mull,  in  fuch  feafons,  have  a propor- 
tionate abundance  of  them.  There  appeared  about  50  years 
ago,  in  London,  fuch  a prodigious  fwarm  of  the  little  beetle 
wc  call  the  lady  coiu,  that  the  very  pofts  in  the  flreets  were 
everywhere  covered  with  them.  But  thanks  to  the  progrefs  of 
philofopby  among  us,  we  had  nobody  to  afl'ert  that  it  rained 
cow-ladies,  but  contented  ourfelves  with  faying  that  it  had  been 
a favourable  feafon  for  their  eggs.  The  prodigious  number  of 
a fort  of  grub  which  did  vaft  mifehief  about  the  fame  period 
among  the  corn  and  grafs  by  eating  off  their  roots,  might 'alfo 
have  been  fuppofed  to  proceed  from  its  having  rained  grubs 
by  people  fond  of  making  every  thing  a prodigy  ; but  our 
knowledge  in  natural  hiftory  allured  us  that  thefe  were 
only  the  hexapode  worms  of  the  common  hedge  beetle  called 
the  rock-chafer. 

The  raining  of  Jijhes  has  been  a prodigy  alfo  much  talked  of 
in  France,  where  the  flreets  of  a town  at  fome  diftance  from 
Paris,  after  a terrible  hurricane  in  the  night,  which  tore  up 
trees,  blew  down  houfes,  &c.  were  found  in  a manner  covered 
with  tithes  of  various  fizes.  Nobody  here  made  any  doubt  of 
thefe  having  fallen  from  the  clouds ; nor  did  the  ablurdity  of 
fifli,  five  or  fix  inches  lortg,  being  generated  in  the  air,  at  all 
flartle  the  people,  or  fhake  their  belief  in  the  miracle,  till  they 
found,  upon  inquiry,  that  a very  well  flocked  filh-pond,  which 
flood  on  an  eminence  in  the  neighbourhood,  had  been  blown 
dry  by  the  hurricane,  and  only  the  great  fith  left  at  the  bot- 
tom of  it,  all  the  linaller  fry  having  been  tolled  into  their 
flreets. 

Upon  the  whole,  all  the  fuppofed  marvellous  rains  have  been 
owing  to  fubflances  naturally  produced  on  the  earth,  and 
either  never  having  been  in  the  air  at  all,  or  only  carried  thither 
by  accident. 

In  Silefia,  after  a great  dearth  of  wheat  in  that  country, 
there  happened  a violent  ftorm  of  wind  and  rain,  and  the  earth 
was  afterwards  covered,  in  many  places,  with  tmall  round  feeds. 
The  vulgar  cried  out  that  Providence  had  fent  them  food,  and 
that  it  had  rained  millet:  but  thefe  were,  in  reality,  only  the 
feeds  of  a fpecie9  of  veronica,  or  fpecdwell,  very  common 
in  that  country  ; and  whofc  feeds  being  juft  ripe  at  that  time, 
the  wind  had  diflodged  them  from  their  capf’ules,  and  flat- 
tered them  about,  in  our  own  country,  we  have  hillories  of 
rains  of  this  marvellous  kind,  but  all  fabulous.  It  was  once 
faid  to  rain  avheat  in  Wiltlhire  ; and  the  people  were  all  alarm- 
ed at  it  as  a miracle,  till  Mr.  Cole  fhowed  them  that  what 
they  took  for  wheat  was  only  the  feeds  or  kernels  of  the  berries 
of  ivy,  which  being  then  fully  ripe,  the  wind  had  diflodged 
from  the  ftdes  of  houfes,  and  trunks  of  trees,  on  which  the  ivy 
that  produced  them  crept. 

And  we  even  once  had  a raining  of  fiflies  near  the  coaft  of 
Kent  in  a terrible  hurricane,  with  thunder  and  Hghthing.  The 
people  who  faw  fmall  fpiats  llrewcd  all  about  afterwards, 
would  have  it  that  they  had  fallen  from  the  clouds  ; but  thofe 
who  confidercd  how  far  the  high  winds  have  been  known  to 
carry  the  fea-water,  did  not  wonder  that  they  fhould  be  able  to 
carry  fmall  flfli  with  it  fo  (mail  a part  of  the  way. 

In  the  Pbilofophical  Tranfadtions  for  1782  we  have  the  fol- 
lowing account  of  a preternatural  kind  of  rain  by  Count  dc 
Ciioeni : “The  morning  of  the  24th  inftant  there  appeared 
here  a moft  Angular  phenomenon.  Every  place  expofed  to  the 
air  was  found  wet  with  a coloured  cretaceous  gray  water, 
which,  alter  evaporating  and  filtrating  away,  left  every  place 
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covered  with  it  to  the  height  of  two  or  three  lines  ; and  all  the 
iron -work  that  was  touched  by  it  became  rufty.  The  public, 
inclined  to  the  marvellous,  fancied  various  caui'es  of  this  rain, 
and  began  to  fear  for  the  animals  and  vegetables.  In  places 
where  rain-water  was  ufld  they  abltained  from  it  : fome  fuf- 
pc&ing  vitriolic  principles  to  be  mixed  with  it,  and  others  pre- 
dicting fome  epidemical  diforder.  Thofe  who  had  obferved  the 
explofions  of  ./Etna  20  days  and  more  before,  were  inclined  to 
believe  that  it  originated  from  one  of  them.  The  fhower  ex- 
tended from  N.flN.E.  to  S.-S.W.  over  the  fields,  about  jo 
miles  in  a right  line  from  the  vertex  of  zEtna. 

“ There  is  nothing  new  in  volcanos  having  thrown  up  fand, 
and  alfo  (tones,  by  the  violent  expanfive  force  generated 
within  them,  w'hich  fand  has  been  carried  by  the  wind  to  ditiant 
regions.  But  the  colour  and  fubtilty  of  the  matter  occationed 
doubts  concerning  its  origin;  which  increafed  from  the  re- 
markable circumftance  of  the  water  in  which  it  came  incorpo- 
rated ; for  which  reafons  fome  other  principle  or  origin  was 
fufpe6ted. 

“ It  became,  therefore,  neceflary  to  afeertain  the  nature  of 
this  matter,  which  was  efte6ted  by  a chemical  analyfis,  and  from 
which  it  proved  to  be  a mixture  of  volcanic  matter  with  water. 

“ /Etna,  about  its  middle  regions,  is  generally  furrounded 
with  clouds  that  do  not  always  rile  above  its  fummit,  which  is 
2900  paces  above  the  level  of  the  fea.  This  matter  being 
thrown  out,  and  defcending  upon  the  clouds  below  it,  may 
happen  to  mix  and  fall  in  rain  with  them  in  the  ufual  way. 
It  may  alfo  be  conjefllured  that  the  thick  frnoke  which  the 
volcanic  matter  contained  might,  by  its  rarefaction,  be  carried 
in  the  atmofphere  by  the  winds  over  that  traCd  of  country  ; and 
then  cooling  fo  as  to  condenfe  and  become  Ipecifically  heavier 
than  the  air,  might  defeend  in  that  coloured  rain.” 

Rain,  a well  built  and  fortified  town  of  Bavaria,  one  of 
the  keys  of  this  electorate,  on  the  Lech,  20  miles  weft  of 
Ingolfladt.  N.  lat.  48.  5 1.  L.  Ion.  11.12. 

]\\Ui-Bird.  SeeCucuLUS, 

RAINBOW.  See  Optics,  In  the  Philofophical  Tranf- 
aCtions  for  1793,  we  have  the  following  account  of  two  rain- 
bows feen  by  the  Rev.  Mr.  Sturges. 

“ O11  the  evening  of  the  9; h of  July  1792,  between  feven 
and  eight  o’clock,  at  Alveiltoke,  near  Golport,  on  the  fea- 
coali  of  Hampfttire,  there  came  up,  in  the  louth-eaft,  a cloud 
with  a thunder-fliower  ; while  the  fun  (hone  bright,  low  in  the 
horizon  to  the  north-welt. 

“ In  this  fhower  two  primary  rainbows  appeared,  AB  and 
AC,  pi.  38,  not  concentric,  but  touching  each  other  at  A,  in 
the  Couth  part  of  the  horizon  ; with  a fecondary  bow  to  each, 
DE  and  DF  (the  lad  very  faint,  but  dilcernible),  which 
touched  likewife  at  D.  Both  the  primary  were  very  vivid 
for  a con  fide  raffle  time,  and  at  different  times  nearly  equally  fo; 
but  the  bow  AB  was  moft  permanent,  was  a larger  leg  men  t of  a 
circle,  and  at  laft,  after  the  other  had  vanifhed,  became  almoll 
a ftmicircle  ; the  lun  being  near  letting.  It  was  a perfect  calm, 
and  the  lea  was  as  I’mooth  as  glafs. 

“ If  I might  venture  to  offer  a folution  of  this  appearance, 
it  would  be  as  follows.  J confider  the  bow  AB  as  the  true  one, 
produced  by  the  fun  itfelf  ; and  the  other,  A C,  as  produced 
by  the  rcileiftion  of  the  lun  from  the  lea,  which,  in  its  perfectly 
Imooth  liate,  aflted  as  a fpeculum.  The  direction  ol  the  lea, 
between  the  Hie  of  Wight  and  the  land,  was  to  the  north- 
weft  in  a line  with  the  fun,  as  it  was  then  fitualed.  Ihc 
image  reflected  from  the  water,  having  itv  rays  Bluing  from  a 
point  lower  than  the  real  fun,  and  in  a line  coining  from  be- 
neath the  horizon,  would  coitfequenlly  form  a bow  higher  than 
the  true  cue  AB.  And  the  flumes,  by  which  that  narrow  part 
of  the  lea  is  bounded,  would  before  the  fun’s  actual  letting  in- 
tercept its  rays  from  the  lurface  of  the  water,  and  caule  the 
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few  AC,  which  I fuppofe  to  be  produced  by  the  refleblion,  to 
difappebr  before  the  other.” 

The  marine  or  fea  bow  is  a phenomenon  which  may  be  fre- 
quently bbferved  in  a much  agitated  fea,  and  is  occafioned  by 
the  wind  (Weeping  part  of  the  waves,  and  earn  ing  them 
aloft  ; which  when  they  fail  down  are  refrained  by  the  fun’s 
Tays,  which  paint  the  colours  of  the  bow  juft  as  in  a com- 
nion  lhower.  Tbefe  bows  are  often  feen  when  a veil'd  is  failing 
with  contiderable  force,  and  dafhing  the  waves  around  her, 
which  are  railed  partly  by  the  adion  of  the  (hip  and  partly  by 
the  force  of  the  wind,  and,  falling  down,  they  form  a rainbow  ; 
and  they  are  alfo  often  occafioned  by  the  dalhing  of  the  waves 
againll  the  rocks  on  Hiore. 

In  the  Philofophical  Tranfadions,  it  is  obferved  by  F. 
Bourses,  that  the  colours  of  the  marine  rainbow  are  lefs  lively, 
lefs  diftinCt,  and  of  lhorter  continuance,  than  thofe  of  the  com- 
mon bow  ; that  there  are  fcarce  above  two  colours  diilinguifh- 
nble,  a dark  yellow  on  the  fide  next  the  fun,  and  a pale  green 
on  the  oppofite  fide.  But  they  are  more  numerous,  there  being 
fbmetimes20  or  30  feen  together. 

To  this  clafs  of  bows  may  be  referred  a kind  of  white  or 
colourlefs  rainbows,  which  Mentzelius  and  others  affirm  to  have 
Feen  at  noon  day.  M.  Marlotte,  in  his  fourth  Ejfa  i de  Fbyfqne, 
fays,  thefe  bows  are  formed  in  mills,  as  the  others  are  in  (how- 
lers ; and  adds,  that  he  has  feen  feveral  both  after  fnn-rifing  and 
in  the  night.  The  want  of  colours  he  attributes  to  the  Imall- 
nefs  of  the  vapours  which  compofe  the  mill  ; but  perhaps  it  is 
rather  from  the  exceeding  tenuity  of  the  little  veficulae  of  the 
vapour,  which  being  only  little  watery  pellicles  bloated  with 
air,  the  rays  of  light  undergo  but  little  refradion  in  palling 
out  of  air  into  them  ; too  little  to  feparate  the  differently-co- 
loured ray®,  &c.  Hence  the  rays  are  refleded  from  them, 
compounded  as  they  came,  that  is,  white.  Rohault  mentions 
{Trait,  de  Pbyfique,)  coloured  rainbows  on  the  grafs  ; formed 
by  the  refradions  of  the  fun’s  rays  in  the  morning  dew.  Rain- 
bows have  been  all’o  produced  by  the  refledion  of  the  fun  from 
a river  ; and  in  the  Philofophical  Tranfadions,  vol.  50.  p.  293.. 
we  have  an  account  of  a rainbow,  which  mnft  have  been  formed 
by  the  exhalations  from  the  city  of  London,  when  the  fun  had 
■been  let  20  minutes,  and  confequently  the  centre  of  the  bow 
was  above  the  horizon.  The  colours  were  the  lame  as  in  the 
common  rainbow,  but  fainter. 

It  has  often  been  made  a fubjed  of  inquiry  among  the  cu- 
rious how  there  came  to  be  no  rainbow  before  the  flood,  which 
is  thought  by  fome  to  have  been  the  cafe  from  its  being  made  a 
fign  of  the  covenant  which  the  Deity  was  plealed  to  make  with 
man  after  that  event.  Mr.  Whitehurft  in  his  Inquiry  into  the 
Original  St:.te  and  Formation  of  the  Earth,  p.  173,  &c.  endea- 
vours to  eftablifti  it  as  a matter  of  great  probability  at  lead, 
that  the  antediluvian  atmofphere  was  fo  uniformly  temperate 
as  never  to  be  fubjed  to  ft  or  ms,  tempefls,  or  rain,  and  of 
courfe  it  could  never  exhibit  a rainbow.  For  our  own  part,  we 
cannot  fee  how  the  earth  at  that  period  could  do  without  rain 
any  more  than  at  prefent  ; and  it  appears  to  us  from  Scripture 
equally  probable  that  the  rainbow  was  feen  before  the  flood  as 
after  it.  It  was  then,  however,  made  a token  of  a certain  co- 
venant ; and  it  would  unqueftionably  do  equally  well  for  that 
purpofe  if  it  had  exilled  before  as  if  it  had  not. 

Lunar  Rainbow'.  The  moon  fometimes  alfo  exhibits  the 
phenomenon  of  an  iris  or  rainbow  by  the  refradion  of  her  rays 
in  drops  of  rain  in  the  night-time.  This  phenomenon  is  very 
rare.  In  the  Philofophical  Tranfadions  lor  178,3,  however, 
we  have  an  account  ol  three  feen  in  one  year,  and  all  in  the 
lame  place,  communicated  in  two  letters  by  Marmaduke  Tun- 
llali,  Efq.  The  firft  was  feen  27th  February  1782,  at  Greta 
Bridge,  Yorklhire,  between  (even  and  eight  at  night,  and  ap- 
peared “ intolerably  diftind  colours,  ftmllar  to  a lolar  one,  but 


more  faint  : the  orange  colour  feemed  to  predominate.  I 

happened  at  full  moon  ; at  which  time  alone  they  are  laid  to 
have  been  always  feen.  Though  Ariftotle  is  laid  to  have  ob- 
ferved two,  and  fome  others  have  been  feen  by  Sueliius,  &:c.  I 
can  only  find  two  deferibed  with  any  accuracy ; viz.  one  bv 
Plot,  in  his  Iliftory  of  Oxfordftfire,  feen  by  him  in  1673, 
though  without  colours  ; the  other  feen  by  a Derbyffiire  gentle- 
man at  Glapweli,  near  Chefterfield,  deferibed  by  Thoreiby,  and 
inferted  in  No.  3 3 1 of  the  Philofophical  Tranfadions  : this  was 
about  Chriftmas,  1710,  and  laid  tohavehadall  the  colours  of 
the  Iris  Solaris,  The  night  was  windy  ; and  though  there  was 
then  a drizzling  rain  and  dark  cloud,  in  which  the  rainbow  was 
refleded,  it  proved  afterwards  a light  froft.” 

Two  others  were  afterwards  feen  by  Mr.  Tunftall ; one  on 
July  the  jeth,  about  11  o’clock,  which  lafted  about  a quarter 
of  an  hour,  without  colours.  The  other,  which  appeared  on 
Friday  Odober  18,  was  “ perhaps  the  mod  extraordinary  one 
of  the  kind  ever  feen.  It  was  fii  ft  vifible  about  nine  o’clock, 
and  continued,  though  with  very  different  degrees  of  brilliancy, 
till  paft  two.  At  firff,  though  a ftrongly  marked  bow,  it  was 
without  colours  ; but  afterwards  they  were  very  confpicuous 
and  vivid  in  the  fame  form  as  the  folar,  though  fainter;  the 
red,  green,  and  purple  were  moil  dilti ngui fhable.  About  twelve 
it  was  the  molt  fplendid  in  appearance  ; its  arc  was  confi- 
derably  a (mailer  l'egment  of  a circle  than  a folar  ; its  fouth- 
eaft  limb  firft  began  to  fail,  and  a confiderable  time  before  its 
final  extindion  : the  wind  was  very  high,  nearly  due  weft, 
molt  part  of  the  time  accompanied  with  a drizzling  rain.  It 
is  a lingular  circumftance,  that  three  of  thefe  phenomena  (horrid 
have  been  feen  in  fo  Ihort  a time  in  one  place,  as  they  have 
been  eftcented  ever  fince  the  time  of  Ariftotie,  who  is  fa'd  to 
have  been  the  firft  obferver  of  them,  and  faw  only  two  in  30 
years,  and  fince  by  Plot  and  Thoreiby,  almcft  the  only  two 
Lnglifh  authors  who  have  fpoken  of  them,  to  be  exceedingly  rare. 
They  feern  evidently  to  be  occafioned  by  a refradion  in  a cfeud 
or  turbid  atmofphere,  and  in  general  are  indications  of  ftormy 
and  rainy  weather  : lb  bad  a feafon  as  the  late  fummef  having, 

I believe,  leldom  occurred  in  England.  Thorefby,  indeed,  fays, 
the  one  he  oblerved  was  fucceeded  by  feveral  day/of  fine  fe- 
rene  weather.  One  particular,  rather  lingular,  in  the  lecond, 
viz.  of  July  the  jeth,  was  its  being  fix  days  after  the  full  qf 
the  moon  ; and  the  laft,  though  of  fo  long  a duration,  was 
three  days  before  the  full  : that  of  the  27th  of  February  was 
cxadly  at  the  full,  which  ul'ed  to  be  judged  the  only  time  thev 
could  be  feen,  though  in  the  Encyclopaedia  there  is  an  account 
that  Weidler  obferved  on.e  in  1719,  in  the  iff  quarter  of  tfie 
moon,  with  faint  colours,  and  in  very  calm  weather.  No 
lunar  iris,  I ever  heard  or  read  of,  lafted  near  fo  long  as  that 
on  the  iSth  inliant,  either  with  or  without  colour!t.“ 

In  the  Gentleman’s  Magazine  for  Auguil  1688  we  have  an- 
other account  of  a lunar  rainbow.  ,l  On  Sunday  evening  tlse 
17th  of  Auguft  (fays  the  writer),  after  two  days,  on  both  of 
which,  particularly  the  former,  there  had  been  a great  deal  of 
rain,  together  with  lightning  and  thunder,  juft  as  the  clocks 
were  (Inking  nine,  23  hours  after  full  moon,  looking  through 
my  window,  I was  (truck  with  the  appearance  of  fomething  in 
the  Iky,  which  feemed  like  a rainbow.  Having  never  feen  a 
rainbow  by  night,  I thought  it  a very  extraordinary  pheno- 
menon, and  hailened  to  a place  where  there  were  no  buildings 
to  obftrubt  my  view  of  the  htmifphere  : here  I found  that  tire 
phenomenon  was  no  other  than  a lunar  rainbow  ; the  moon 
was  truly  ‘ walking  in  hrigluntfs,’  brilliant  as  fne  could  be  ; 
not  a cloud  was  to  be  feen  near  her  j and  aver  againft  her, 
toward  the  north-well,  or  perhaps  rather  more  to  the  noith, 
was  a rain  bow,  a valt  arch,  purfeft  in  all  its  parts,  not  in- 
terrupted or  broken  as  rainbows  frequently  are,  but  unremit- 
ttvily  yiljbfefrp.m  OUC  horizon  $0  the  other-  In  order  to  give 


R A L 


[ V-o  ] R A L 


fome  idea  of  its  extent,  it  is  ncceflary  to  fay,  that  as  I flood 
toward  the  weftern  extremity  of  the  parifh  of  Stoke  Newing- 
ton, it  feemed  to  take  its  rife  from  the  weft  of  Hampftead, 
and  to  end,  perhaps,  in  the  river  Lea,  the  eaftern  boun- 
dary of  Tottenham;  its  colour  was  white,  cloudy,  or  gray- 
ifh,  but  a part  of  its  weftern  leg  feemed  to  exhibit  tints  of  a 
faint  fickly  green.  I continued  viewing  it  for  fome  time, 
till  it  began  to  rain;  and  at  length  the  rain  increafing,  and 
the  iky  growing  more  hazy,  I returned  home  about  a quarter 
or  20  minutes  pafl  nine,  and  in  ten  minutes  came  out  again  : 
but  by  that  time  all  was  over,  the  moon  was  darkened  by 
clouds,  and  the  rainbow  of  courfe  vanifhed.” 

Marine  Rainbow,  or  Sea-bow.  See  the  article  Rainbow. 

Rainbow -Slone*  See  Moon -Slone. 

RAISINS,  grapes  prepared  by  buffering  them  to  remain 
on  the  vine  till  ihey  are  perfeiftly  ripe,  and  then  drying  them 
in  the  fun,  or  by  the  heat  of  an  oven.  The  difference  be- 
tween railins  dried  in  the  fun  and  thofe  dried  in  ovens,  13  very 
obvious  : the  former  are  fvveet  and  ples-fant,  but  the  latter 
have  a latent  acidity  with  the  fweetnefs  that  renders  them 
much  lefs  agreeable. 

The  common  way  of  drying  grapes  for  railins,  is  to  tie  two 
or  three  bunches  of  them  together  while  yet  on  the  vine,  and 
dip  them  into  a hot  lixivium  of  wood-afhes,  with  a little  of 
the  oil  of  olives  in  it.  This  difpofes  them  to  Ihrink  and 
wrinkle  ; and  after  this  they  are  left  on  the  vine  three  or  four 
days  feparated  on  fticks  in  an  horizontal  fituation,  and  then 
dried  in  the  fun  at  leifure,  after  being  cut  from  the  tree.  The 
iineft  and  belt  railins  are  thofe  called  in  fome  places  Damafcus 
and  J ube  raijint ; which  are  diftinguilhed  from  the  others  by 
their  fize  and  figure : they  are  flat  and  wrinkled  on  the  fur- 
face,  foft  and  juicy  within,  and  near  an  inch  long;  and,  when 
frelh  and  growing  on  the  bunch,  are  of  the  lize  and  lhape  of 
a large  olive. 

The  railins  of  the  fun,  and  jar-raifins,  are  all  dried  by  the 
heat  of  the  fun  ; and  thefe  are  the  forts  ufed  in  medicine. 
However,  all  the  kinds  have  much  the  fame  virtues  : they  are 
all  nutritive  and  balfamic  ; they  are  allowed  to  be  attenuant, 
are  faid  to  be  good  in  nephritic  complaints,  and  are  an  ingre- 
dient in  pedloral  decodtions : in  which  cafes,  as  alfo  in  all 
others  where  aftringency  is  not  required  of  them,  they  Ihould 
have  the  Hones  carefully  taken  out. 

Raisin- IVine.  See  Wine. 

RAKKATH  (anc.  geog.)  a town  of  Upper  Galilee, 
thought  to  be  Tiberias,  (Talmud)  : but  this  is  denied  by  Re- 
land, who  fays  that  Ilakkath  was  a town  of  the  tribe  of 
Naphthali. 

RAKE  i3  a well-known  inftrument  with  teeth,  by  which 
the  ground  is  divided.  See  Husbandry. 

Rake  alfo  means  a loofe,  diforderly,  vicious,  and  thought- 
lefs  fellow. 

Rake  of  a Ship,  is  all  that  part  of  her  hull  which  hangs 
over  both  ends  of  her  keel.  That  which  is  before  is  called 
the  fore  rake,  or  rake  forward,  and  that  part  which  is  at 
the  fetting  on  of  the  llern-poft  is  called  the  rake  aft,  or 
afterward, 

RALEIGH  (Sir  Walter),  fourth  fon  of  Walter  Raleigh, 
Efq;  of  Fardel,  in  the  parifli  of  Cornwood  in  Devonlhire, 
was  born  in  1552  at  Hayes,  in  the  parifli  of  Btidley,  a farm 
belonging  to  his  father.  About  the  year  1568,  he  was  lent 
to  Oriel  college  in  Oxford,  where  he  continued  but  a fliort 
time;  for  in  the  following  year  he  embarked  for  France,  be- 
ing one  of  the  hundred  volunteers,  commanded  by  Henry 
Cbampernon,  who,  with  other  Englifh  troops,  were  fent  by 
queen  Elizabeth  to  aflift  the  queen  of  Navarre  in  defending  the 
Proteftants.  In  this  fervice  he  continued  for  five  or  fix 
years;  after  which  he  returned  to  London,  and  probably  re- 


fuled  in  the  Middle  Temple.  But  his  enterprifing  genius  would 
not  fuffer  him  to  remain  long  in  a ftateof  inactivity.  In  1577 
or  1578,  he  embarked  for  the  Low  Countries  with  the  troops 
fent  by  the  queen  to  aflift  the  Dutch  againftthe  Spaniards,  and 
probably  (hared  the  glory  of  the  decifive  victory  over  Don 
John  of  Auftria  in  1578.  On  his  return  to  England,  a new 
enterprife  engaged  his  attention.  His  half-brother.  Sir  Hum- 
phrey Gilbert,  having  obtained  a patent  to  plant  and  inhabit 
lome  parts  of  North  America,  Mr.  Raleigh  embarked  in  this 
adventure;  but,  meeting  with  a Spaniih  fleet,  after  a fmart 
engagement  they  returned  without  fuccefs  in  1795. 

The  following  year,  the  king  of  Spain,  in  conjundion  with 
the  pope,  having  projected  a total  conqueft  of  the  Englifh 
dominions,  fent  troops  to  Ireland  to  aflift  the  Defmonds  in° the 
Munfter  rebellion.  Raleigh  obtained  a captain’s  commiffion 
under  Lord  Grey  of  Wilton,  then  deputy  of  Ireland,  and 
embarked  for  that  kingdom  : where,  by  his  conduCt  and  re- 
folution,  he  was  principally  inftrumental  in  putting  an  end  to 
the  rebellious  attempt.  He  returned  to  England  ; and  at- 
traCled  the  notice  of  queen  Elizabeth,  owing,  as  we  are  told 
in  Nauton’s  Fragment  a Regalia,  to  , the  following  accidental 
piece  of  gallantry.  The  queen,  as  fne  was  one  day  taking  a 
walk,  being  Hopped  by  a Jp/afljy  place  in  the  road,  our  gallant 
young  foldier  took  off  his  new  plufh  mantle,  and  fpread  it  on 
the  ground.  Her  Majeily  trod  gently  over  the  fair  foot-cloth, 
furprifed  and  pleafed  with  the  adventure.  He  was  a handfome 
man,  and  remarkable  for  his  gentility  of  addrefs. 

The  queen  admitted  him  to  her  court,  and  employed  him 
firft  as  an  attendant  on  the  French  ambaflador  Samier  on  his 
return  home,  and  afterward  to  efcort  the  duke  of  Anjou  to 
Antwerp.  During  this  excurfion  he  became  perfonally  known 
to  the  prince  of  Orange:  from  whom,  at  his  return,  he  brought 
fpecial  acknowledgements  to  the  queen,  who  now  frequently 
converfed  with  him.  But  the  inaClive  life  of  a courtier  did 
not  fuit  the  enterprifing  fpirit  of  Mr.  Raleigh.  In  the  year 
1583,  he  embarked  with  his  brother,  Sir  Humphrey  Gilbert, 
on  a fecond  expedition  to  Newfoundland,  in  a fnip  called  the 
Raleigh,  which  he  built  at  his  own  expenfe  ; but  was  obliged 
to  return  on  account  of  an  infedlious  diftemper  on  board.  He 
was,  however,  fo  little  affcCled  by  this  difappointment,  that 
he  now  laid  before  the  queen  and  council  a propofal  for  ex- 
ploring the  continent  of  North  America ; and  in  1584  ob- 
tained a patent  empowering  him  to  poffefsfuch  countries  as  he 
fhould  ditcover  in  that  part  of  the  globe.  Accordingly  Mr.- 
Raleigh  fitted  out  two  (hips  at  his  own  expenfe,  which  failed 
in  the  month  of  April  and  returned  to  England  about  the 
middle  of  September,  reporting  that  they  had  dilcovered  and 
taken  poffeiiion  of  a fine  country  called  H indangocoa,  to 
which  the  queen  gave  the  name  o£  Virginia.  About  this 
time  he  was  elected  knight  of  the  fhire  for  the  county  of  De- 
von, and  loon  after  received  the  honour  of  knighthood  : and 
to  enable  him  to  carry  on  his  defigns  abroad,  the  queen  granted- 
him  a patent  for  heading  the  venders  of  wine  throughout  the 
kingdom,  in  1585  he  lent  a fleet  of  feven  {flips  to  Virginia,, 
commanded  by  his  relation  Sir  Richard  Greetvville,  who  left  a 
colony  at  Roanah  of  107  perfons,  under  the  government  of 
Mr.  Lane;  and  by  the  eftablilhment  of  this  colony  he  firft 
imported  tobacco  into  England.  See  Nicotian  a.  In  the 
fame  year  Sir  Walter  Raleigh  obtained  a grant  of  12,000 
acres  of  the  forfeited  lands  in  the  county  of  Cork  in  Ireland. 

. — About  the  fame  time  he  was  made  lenefehal  of  the  duchy 
of  Cornwall,  and  warden  of  the  llanneries;  and  grew  into 
fuch  favour  with  the  queen,  that  even  Leicefter  was  jealous  of 
hi?  influence. 

In  1787,  he  fent  another  colony  of  150  men  to  Virginia, 
with  a governor,  Mr.  John  White,  and  12  afliftants.  About 
this  time  we  find  our  knight  diftinguilhed  by  the  titles  of  Cap- 
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tarn  of  the  queen's  guards , and  lieutenant-general  of  Cornwall. 
iTrom  this  period  to  the  year  IJ94,  he  was  continually  engaged 
i in  projefting  new  expeditions,  fending  fuccours  to  colonies 
abroad,  defending  the  kingdom  from  the  infults  of  the  Spa- 
niards, and  trantafting  parliamentary  bulinefs,  with  equal 
ability  and  refolution.  Whilft  thus  employed,  he  was  publicly 
charged,  in  a libel  written  by  the  infamous  Jefuit  Parfons, 

• with  being  an  atheift;  a groundlefs  and  ridiculous  imputation. 
In  1594,  he  obtained  from  the  queen  a grant  of  the  manor  of 
•Sherborne  in  Dorfetfhire,  where  he  built  a magnificent  houfe: 
.but  Sir  Walter  fell  under  the  queen’s  difpleafure  on  account  of 
i :an  intrigue  with  the  daughter  of  Sir  Nicholas  Throgmorton, 
one  of  the  maids  of  honour;  however,  he  married  the  lady, 
and  lived  with  her  in  great  conjugal  harmony.  During  his 
, difgrace  at  court,  he  project ed  theconqueft  of  Guiana  in  South 
America,  and  in  1595  failed  for  that  country  ; of  which  hav- 
ing taken  proffeffion,  after  defeating  the  Spaniards  who  were 
; fettled  there,  he  returned  to  England  the  fame  year,  and  foon 
.after  publilhed  an  account  of  his  expedition.  In  the  follow- 
; ing  year  he  was  one  of  the  admirals  in  the  fuccefsful  expedi- 
tion againft  Cadiz,  under  the  command  of  Howard  and  the 
earl  of  Elfex  ; and  in  1597  he  failed  with  the  fame  command- 
- ers  againlt  the  Azores.  Soon  after  thefe  expeditions,  we  find 
him  affiduoufly  engaged  in  parliamentary  bufinefs,  and  a dif- 
tinguifhed  perfonage  in  joufts  and  tournaments.  In  1600  he 
•wasfent  on  a joint  embafl'y  with  Lord  Cobham  to  Flanders, 
liund  at  his  return  made  governor  of  jerfey. 

Oueen  Elizabeth  died  in  the  beginning  of  the  year  1603  : 
Hand  with  her  Raleigh’s  glory  and  felicity  funk,  never  to  rife 
. again.  Upon  the  accefilon  of  James,  Sir  Walter  loft  his  in- 
: tereft  at  court,  was  ftripped  of  his  preferments,  and  accufed 

■ of  a plot  againft  the  king.  He  was  arraigned  at  Winchefter, 
,i*nd,  on  his  trial,  infulted  by  the  moft  (hocking  brutality  by 

:the  famous  Coke,  attorney-general,  whole  fophiftical  vocife- 
p\ ration  influenced  the  jury  to  convict  him  without  the  lead 
f ! proof  of  guilt.  After  a month’s  imprifonment,  however,  in 
< daily  expedition  of  his  execution,  he  was  reprieved,  and  fent  to 
the  Tower ; and  his  eftates  were  given  to  Car,  earl  of  Somerfet, 
the  king’s  favourite.  During  this  confinement,  he  wrote  many 

■ of  his  moft  valuable  pieces,  particularly  his  Hiftory  of  the 
U World.  In  March  1615,  after  16  years  imprifonment,  he 

obtained  his  liberty,  and  immediately  began  to  prepare  for  an- 
other voyage  to  Guiana.  In  Auguft  1616  the  king  granted 
him  a very  ample  commiflion  for  that  purpofe ; and  in  July 
:the  year  following,  he  failed  from  Plymouth  : but,  ftrange  as 
it  may  appear,  it  is  moft  certain  that  the  whole  fcheme  was 
nevealed  to  the  Spaniards  by  the  king  himfelf,  and  thus  ne- 
ceffarily  rendered  abortive. 

He  returned  to  England  in  161S,  where  he  was  foon  after 
feized,  imprifoned,  and  beheaded  ; not  for  any  pretended  mif- 
demeanor  on  the  late  expedition,  but  in  confequence  of  his 
former  attainder.  The  truth  of  the  matter  is,  he  was  facri- 
•ficed  by  the  pufillanimous  monarch  to  appeafe  the  Spaniards; 
•who,  whilft  Raleigh  lived,  thought  every  part  of  their  domi- 
nions in  danger.  He  was  executed  in  Old  Palace  Yard,  and 
buried  in  St  Margaret’s  adjoining,  in  the  66th  year  of  his  age. 
-His  behaviour  on  the  fcaflold  was  manly,  unaffetled,  chearful 
and  eafy.  Being  afked  by  the  executioner  which  way  he  would 
'hy  h is  head,  he  anfwered,  “ So  the  heart  be  right,  it  is  no 
matter  which  way  the  head  lies.”  He  was  a man  of  admirable 
parts,  extenfive  knowledge,  undaunted  refolution,  and  drift 
honour  and  honelty.  He  was  the  author  of  a great  many 
works,  fomc  of  which  have  not  been  printed. 


R ALDUS,  the  Rail,  in  ornithology;  a genus  belonging 
to  the  order  of  grallae.  The  beak  is  thickeft  at  the  bafe,  com- 
prefled,  equal,  acute,  and  fomewhat  fharp  on  the  back  near 
the  point ; the  noftrils  are  oval  ; the  feet  have  four  toes,  with- 
out any  web;  and  the  body  is  comprefled.  Mr.  Latham,  in 
his  Index  Ornitkologicus,  enumerates  24  fpecies,  befides  fome 
varieties.  They  are  chiefly  diftinguiftied  by  their  colour. 

“ Thefe  birds  (fays  Buffon ) conftitute  a large  family,  and  their 
habits  are  different  from  thofe  of  the  other  (bore-birds,  which 
refide  on  fands  and  gravel.  The  rails,  on  the  contrary,  inhabit 
only  the  (limy  margins  of  pools  and  rivers,  efpecially  low 
grounds  covered  with  flags  and  other  large  marfli  plants.  This 
mode  of  living  is  habitual  and  common  to  all  the  fpecies  of 
water-rails.  The  land-rail  frequents  meadows,  and  from  the 
difagreeable  cry,  or  rather  rattling  in  the  throat  of  this  bird, 
is  derived  the  generic  name.  In  all  the  rails,  the  body  is  {len- 
der, and  (hrunk  at  the  fides  ; the  tail  extremely  {hort  ; the 
head  fmall ; the  bill  pretty  like  that  of  the  gallinaceous  kind, 
though  much  longer,  and  not  fo  thick  ; a portion  of  the  leg 
above  the  knee  is  bare  ; the  three  fore-toes  without  membranes, 
and  very  long:  they  do  not,  like  other  birds,  draw  their  feet 
under  their  belly  in  flying,  but  allow  them  to  hang  down  : their 
wings  are  fmall  and  very  concave,  and  their  flight  is  tbort. — 
They  feem  to  be  more  diffufed  than  varied  ; and  nature  has 
produced  or  tranfported  them  over  the  moft  diftant  lands. 
Captain  Cook  found  them  at  the  Straits  of  Magellan,  in  dif- 
ferent iflands  of  the  fouthern  bemifphere,  at  Anamoka,  at 
Tanna,  and  at  the  itle  of  Norfolk.  In  the  Society  Iflands  there 
are  two  fpecies  of  rails ; a little  black  lpotted  one,  ( pooa - 
nee),  and  a little  red  eyed  one  ( moi-ho ).  It  appears  that  the 
two  acolins  of  Fernandez,  which  he  denominates  water-quails , 
are  of  a fpecies  of  rails  peculiar  to  the  great  lake  of  Mexico. 
The  colins,  which  might  be  confounded  with  thefe,  are  a kind 
of  partridges.’’  The  principal  are, 

1.  The  aquations,  or  water-rail,  is  a bird  of  a long  (lender 
body,  with  fhort  concave  wings.  It  delights  lefs  in  flying  than 
running:  which  it  does  very  lwifily  along  the  edges  of  brooks 
covered  with  bufhes  : as  it  runs,  it  every  now  and  then  flirts 
up  its  tail,  and  in  flying  hangs  down  its  legs  ; aftions  it  has 
in  common  with  the  water-hen.  Its  weight  is  four  ounces  and 
a half.  The  length  to  the  end  of  the  tail  is  J2  inches;  the 
breadth  t<5.  The  bill  is  ftender,  (lightly  incurvated,  one  inch 
three  quarters  long  : the  upper  mandible  black,  edged  with 
red  ; the  lower,  orange-coloured  ; the  head,  hind  part  of  the 
neck,  the  back,  and  coverts  of  the  wings  and  tail,  are  black, 
edged  with  olive-brown  ; the  throat,  breaft,  and  upper  part  of 
the  belly,  are  ath-coloured  : the  fides  under  the  wings  as  far  as 
the  rump,  finely  varied  with  black  and  white  bars.  The  tail  is 
very  fhort,  confifts  of  12  black  feathers  ; the  ends  of  the  two 
middle  tipt  with  ruft-colour;  the  feathers  immediately  beneath 
the  tail,  white.  The  legs  are  placed  far  behind,  and  are  of  a 
dulky  ftefh-colour.  The  toes  very  long,  and  divided  to  their 
very  origin  ; though  the  feet  are  not  webbed  it  takes  the  water , 
will  fwirn  on  it  with  much  eafe,  but  is  often  obterved  to  run 
along  the  furface.  “ Water  rails  (lays  Buffon)  are  teen  near 
the  perennial  fountains  during  the  greatell  part  of  the  winter, 
yet  like  the  land-rails  they  have  their  regular  migrations.  They 
pafs  Malta  in  the  fpring  and  autumn.  The  vi (count  dc  Quer- 
hoent  faw  fome  50  leagues  oft  the  coatts  of  Portugal  on  the 
17th  of  April.  They  were  fo  fatigued,  that  they  fullered 
themfelves  to  be  caught  by  the  hand  *.  Grudin  found  thelc 
birds  in  the  countiies  watered  by  the  Don.  Belon  calls  them 
black  rails , and  fays  they  are  everywhere  known,  and  that  the 


* * 1 tried  (fays  M.  de  Querhoent)  to  raife  fome  : they  thrived  wonderfully  at  firft,  but  after  a fortnight’s  confinement  their 
long  legs  grew  paralytic,  and  the  birds  could  only  crawl  oil  their  knees  ; at  laft  they  expired.’  Gefner  lays,  th.it  having  long 
■ fcd  one,  he  fouud  it  to  be  peevilh  and  quarrellbme. 
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fpecies  is  more  numerous  than  the  red-rail  or  lancf-rail.  The 
iieih  of  the  water-rail  is  not  lb  delicate  a?  that  of  the  land  rail, 
and  has  even  a marfby  tafte,  nearly  like  that  of  the  gallinule. 
It  continues  the  whole  year  in  England.” 

2.  The  poraana,  or  gallinule,  is  not  very  frequent  in  Great 
Britain,  and  is  laid  to  be  migratory.  Inhabits  the  fides  of  l'mall 
ftreams,  concealing  itfelf  among  the  bullies.  Its  length  is 
nine  inches  ; its  breadth  15;  it  weighs  four  ounces  five 
drachms.  The  head  is  brown,  fpotted  with  black  ; the  neck  a 
deep  olive,  fpotted  with  white  : the  feathers  of  the  back  are 
black  next  their  fhafts,  then  olive-coloured,  and  edged  with 
white  $ the  fcapulars  are  olive,  finely  marked  with  two  l'mall 
white  fpots  on  each  web  : the  legs  of  a yellowifh  green.  “ Its 
habits  (lays  Button)  wild,  its  inftinft  ftupid,  the  porzana  is 
unfufceptible  of  education,  nor  is  even  capable  of  being  tamed. 
\Ye  railed  one,  however,  which  lived  a whole  fummer  on 
crumbs  of  bread  and  hemp  feed;  when  by  itlelf,  it  kept  con- 
llantly  in  a large  bowl  of  water  ; but  if  a perfon  entered  the 
clolet  where  it  was  (hut,  it  ran  to  conceal  itfelf,in  a l'mall  dark 
corner,  without  venting  cries  or  murmurs.  In  the  (late  ot  li- 
berty, however,  it  has  a lharp  piercing  voice,  much  like  the 
leream  of  a young  bird  of  prey  5 and  though  it  has  no  propen- 
sity to  fociety,  as  foon  as  one  cries,  another  repeats  the  found, 
which  is  thus  conveyed  through  all  the  reft  in  the  diftribt. 
Like  all  the  rails,  it  is  fo  obftinately  averfe  to  rife,  that  the 
Iportfman  often  Seizes  it  with  his  hand,  or  fells  it  with  a 
Stick.  If  it  finds  a bufh  in  its  retreat,  it  climbs  upon  it,  and 
from  the  top  of  its  afylum  beholds  the  dogs  brufhing  along  in 
fault  : this  habit  is  common  to  it  and  to  the  water-rail.  It 
dives,  fwims,  and  even  fwims  under  water,  when  hard 
jiulhed. 

“ Thefe  birds  difappear  in  the  depth  of  winter,  but  return 
early  in  the  fpring  ; and  even  in  the  month  of  February  they 
are  common  in  fome  provinces  of  France  and  Italy..  Their 
ftelh  is  delicate,  and  much  efteemed  : thole,  in  particular, 
•vyhich  are  caught  in  the  rice-fields  in  Piedmont  are  very  fat, 
and  of  an  exquifite  flavour.” 

3.  The  crex,  crake,  or  corn-crek,  has  been  fuppofed  by 
fome  to  be  the  fame  with  the  water-rail,  and  that  it  differs 
only  by  a change  of  colour  at  a certain  feafon  of  the  year  : this 
error  is  owing  to  inattention  to  their  c.haradters  and  nature, 
both  which  differ  entirely.  The  bill  of  this  fpecies  is  fliort, 
ftrong,  and  thick  ; formed  exa£lly  like  that  of  the  water-hen, 
and  makes  a generical  diftintlion.  It  never  frequents  watery 
places  5 but  is  always  found  among  corn,.grafs,  broom,  or 
furze.  It  quits  the  kingdom  before  winter  ; but  the  water-rail 
endures  our  fharpeft  fealons.  They  agree  in  their  averfion  to 
flight-;  and  the  legs,  which  are  remarkably  long  for  the  fize  of 
the  bird,  hang  down  whilft  they  are  on  the  wing ; they  truft 
their  fafety  to  their  fwiftnefs  on  foot,  and  feldom  are  fprung  a 
fecond  time  but  with  great  difficulty.  The  land-rail  lays  from 
72  to  20  eggs,  of  a dull  white  colour,  marked  with  a few  yel- 
low fpot3  ; notwithstanding  this,  they  are  very  numerous  in  this 
kingdom.  Their  note  is  very  Angular;  and, like  the  quail,  it 
is  decoyed  into  a net  by  the  imitation  of  its  cry,  crek  crek  crek, 
by  rubbing  hard  the  blade  of  a knife  on  an  indented  bone. 
Moft  of  the  names  given  in  different  languages  to  this  bird  are 
evidently  formed  to  imitate  this  Angular  cry.  Hence  Turner 
and  fome  other  naturalifts  have  fuppofed  it  to  be  the  crex  of  the 
ancients;  but  that  term  appears  to  have  been  applied  by  the 
ancients  to  other  birds.  Fhilus  gives  the  crex  the  epithet  of 
ficaSorf'lepoSi  or  Jluggifi-wingcd,  which  would  indeed  f'uit  the 
]and*rail.  Arittophanes  reprelents  it  as  migrating  from  Libya  : 
Ariftotlc  fays  that  it  is  quarrelfome,  which  may  have  been  at- 
tributed to  it  from  the  analogy  to  the  quail;  but  he  adds,  that 
the  crex  feeks  to  deftroy  the  nefts  of  the  blackbird,  which  can- 
not apply  to  the  rail,  fincc  it  never  inhabits  the  woods.  Still 


lefs  is  the  crex  of  Herodotus  a rail,  for  he  compares  its  fize  t» 
that  of  the  ibis,  which  is  ten  times  larger.  The  avofet,  too 
and  the  teal,  have  fometimes  the  cry  crex,  crex  : and  the  bird 
which  Belon  heard  repeating  that  cry  on  the  banks  of  the  Nile 
is,  according  to  his  account,  a fpecies  of  godwit.  Thus  the 
found  reprefented  by  the  word  crex,  belonging  to  Several  fpecies, 
is  not  fulficiently  precife  to  dillinguifli  the  land-rail. 

They  are  inqj  reate  ft  plenty  in  Anglelea,  where  they  appear 
about  the  20th  of  April,  fuppofed  to  pafs  over  from  Ireland,  " 
where  they  abound  : at  their  firft  arrival  it  is  common  to  (hoot 
feven  or  eight  in  a morning.  They  are  found  in  moft  of  the 
Hebrides,  and  the  Orkneys.  On  their  arrival  they  are  very 
lean,  weighing  only  fix  ounces;  but  before  they  leave  this 
ifiand,  grow  fo  fat  as  to  weigh  above  eight.  The  feathers  on 
the  crown  of  the  head  and  hind  part  of  the  neck  are  black,’! 
edged  with  bay-colour  ; the  coverts  of  the  wings  of  the  fame 
colour,  but  not  fpotted  ; the  tail  is  fhort,  and  of  a deep  bay  j 
the  belly  white  ; the  legs  afh-coloured. 

RALPH  (James),  a late  ingenious  historical  and  political 
writer,  was  born,  we  know  not  when  or  where,  being  firft 
known  as  a fchoolmafler  in  Philadelphia  in  North  America. 
He  came  to  England  about  the  beginning  of  the  reign  of 
George  I.  and  wrote  fome  things  in  the  dramatic  way,  which 
were  not  received  with  great  applauSe.:  but  though  he  did  not 
fucceed  as  a poet,  he  was  a very  ingenious  profe-writer.  He 
wrote  A Hiftory  of  England,  commencing  with  the  Stuarts, 
which  is  much  efteemed  ; as  were  his  political  effays  and 
pamphlets,  fome  of  which  were  looked  upon  as  mafter  pieces. 
His  laft  publication,  The  Cafe  of  Authors  by  Profeflion,  is  an 
excellent  and  entertaining  performance.  He  died  in  1762. 

RAM,  in  zoology.  See  Ovis. 

Battering  Ram,  in  antiquity,  a military  engine  ufed  to 
batter  down  the  walls  of  befieged  places.  See  Battering 
Ram. 

Ram’s  Head,  in  a fhip,  is  a great  block  belonging  to  the 
fore  and  main  haulyards.  It  has  three  (hives  in  it,  in  which 
the  haulyards  are  put ; and  in  a hole  at  the  end  are  reeved  tha 
ties. 

RAMADAN,  a folemn  feafon  of  fading  among  the  Maho- 
metans. See  Mahometanism. 

RAMAH  (anc.  geog.),  a town  of  Benjamin,  near  Gibea, 
(Judges),  called  Rama  of  Saul  (1  Sam.  xxii.),  fix  miles  from 
Jerulalem  to  the  north  ; memorable  for  the  ftory  of  the  Levite 
and  his  concubine  ; taken  and  fortified  by  BaaSa  king  of  Il'rael, 
in  order  to  annoy  the  kingdom  of  Judah.  This  Rama  is  men* 
tioned  Ifa.  x.  Jer.  xxxi.  and  Matth.  ii.  and  is  to  be  diftinguifti-  1 
ed  from  Rama  of  Samuel,  1 Sam.  xix.  called  alfo  Ramatbat 
I Sam.  i.  19.  and  Ramathaim  Zopbim,  ibid.  i.  1.  which  lay  a 
great  way  to  the  weft,  towards  Joppa,  near  Lydda,  1 Maccab. 
ii.  the  birth-place  of  Samuel ; adjoining  to  the  mountains  of 
Ephraim,  and  the  place  of  his  refidence,  1 Sam.  xv.  &c.  (Jo- 
fephus).  Called  Ramula  in  the  lower  age,  (Gul.  Tyrius). 
There  is  here  a convent  of  the  Fathers  of  the  Holy  Land,  in-  1 
habited  only  by  Portuguefe,  Spaniards,  and  Italians. 

IIAMATPI-mizpe,  (Jofliua  xii.) ; Ramotb-Mafpbe,  (Sep- 
tuagint,  Vulgate);  Ramotb  in  Gilead,  or  Remmatb  Galaad, 
(Septuagint) ; a town  in  that  traff  of  Gilead  called  Mafpba,  or 
Mizpe,  one  of  the  cities  of  refuge. 

RAMAZZ1NI  (Beunardin),  an  Italian  phyfician,  bom 
at  Carpi  near  Modena  in  1633.  He  was  profclfor  of  phyfic  in  « 
the  univerfity  of  Modena  for  18  years;  and  in  1700  accepted 
an  invitation  from  Padua,  where  he  was  made  reClor  of  the o 
college;,  and  died  in  1714.  His  works  were  collefted  and 
puhliflied  in  London,  1716;  of  which  his  treatife  De  Mtrbis. 
Artifcuvc,  “ Of  the  peculiar  maladies  of  artificers,”  will  always 
be  efteemed  ufeful  and  curious. 

RAMEKINS,  a fortrels  of  the  United  Netherlands,  on  the 
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fouth  coaft  of  the  ifland  of  Walcherin,  in  the  province  of  Zea- 
land. One  of  the  cautionary  towns  given  to  queen  Elizabeth 
for  the  repayment  of  the  charges  (he  had  been  at  for  the  defence 
of  this  republic  in  its  infancy.  Four  miles  eaft  of  Fluihing  ; 
in  N.  lat.  ^r.  .34.  E.  Ion.  4.  24. 

RAMESES,  (anc.  geog.)  ; a town  built  by  the  Ifraelites 
during  their  bondage  in  Egypt,  and  from  which  the  Exodus 
took  place,  and  which  mud  have  been  towards  and  not  far  from 
the  Arabian  Gulph,  feeing  in  the  third  ftation  the  Ifraelites  ar- 
rived on  its  thore. 

R amesks,  king  of  the  Lower  Egypt  when  Jacob  went 
thither  with  his  family,  in  the.  t 706th  year  before  the  Chriflian 
aera.  Ancient  authors  mention  feveral  other  kings  of  Egypt 
of  the  fame  name;  and  it  is  thought  that  one  of  thofe  princes 
erected,  in  the  temple  of  the  fun  at  Thebes,  the  magnificent 
obelifk  which  the  emperor  Conltantine  caufed  to  be  removed  to 
Alexandria  in  the  year  374;  and  that  prince  dying,  his  fon 
Conftanlius  had  the  obelitk  tranfported  from  Alexandria  to 
Rome  in  352,  where  it  was  eredled  in  the  grand  Circus.  Its 
height  was  132  feet.  When  the  Goths  facked  the  city  of  Rome 
in  409,  they  overthrew  this  obelilk,  which  continued  buried  in 
the  land  till  the  time  of  Sixtus  V.  in  1587,  when  it  was  found 
broken  in  three  pieces;  which  being  joined  together,  it  was  let 
up  in  the  fquare  of  St.  John  de  Lateran.  On  the  four  fides  of 
this  wonderful  obelifk  are  a number  of  figures  and  hierogly- 
phical  characters,  which,  according  to  the  explication  of  Am- 
mianus  Marcellinus.  contain  the  praifes  of  Ramefes. 

RAMIFICATION,  the  production  of  boughs  or  branches, 
or  of  figures  refembling  branches. 

RAMILLIES,  a town  of  Aultrian  Brabant,  remarkable  for 
the  great  victory  obtained  by  the  duke  of  Marlborough  over  the 
French,  on  Whitfunday  1706.  It  is  10  miles  N.  of  Namur, 
and  24  S.  E.  of  Brufiels.  E.  Ion.  4.  50.  N.  lat.  <50.  39. 

RAMLA,  the  modern  name  of  Arimathea.  See  Arima- 
thea. 

RAMMER,  an  inftrument  ufed  for  driving  down  (tones  or 
piles  into  the  ground  ; or  for  beating  the  earth,  in  order  to 
render  it  more  folid  for  a foundation. 

Rammer  of  a Gun,  the  Gun-Jlick  ; a rod  ufed  in  charging  of 
a gun,  to  drive  home  the  powder,  as  alio  the  (hut,  and  the  wad 
which  keeps  the  (hot  from  rolling  oat. 

RAMPANT,  in  heraldry,  a term  applied  to  a lion,  leopard, 
or  other  bealt  that  (lands  on  its  hind  legs,  and  rears  up  his  fore- 
feet in  the  pofture  of  climbing,  (bowing  only  half  his  face,  as 
one  eye,  &c.  It  is  different  from  faliant,  in  which  the  bead 
fecms  fpringing  forward  as  if  making  a (ally. 

RAMPART,  in  fortification,  is  an  elevation  of  earth  round 
a place  capable  of  refilling  the  cannon  of  an  enemy  ; and  form- 
ed into  baftions,  curtins,  &c. 

RAMPHASTOS,  the  Toucan,  in  ornithology.  See 

RHAMPH  ASTOS. 

RAMSAY  (Allan),  the  Scots  pafloral  poet,  was  a barber 
in  Edinburgh  in  the  early  part  of  the  prefent  century.  His 
tafte  in  poetry,  however,  has  jullly  railed  him  to  a degree  of  fame 
that  may  in  lome  meafure  be  conlidered  as  a recompenfe  for  the 
frowns  of  fortune.  His  fongs  are  in  univerfal  elteeni  ; as  is 
alfo  the  only  dramatic  performance  attributed  to  him,  viz. 
Patie  and  Roger,  or  Tbe  Gentle  Shepherd,  a Scots  pafloral. 
He  died  in  1743  ; and  was  father  to  the  ingenious  Mr.  Rimfay, 
a celebrated  painter  of  the  prefent  age,  and  who  has  likewife 
diftinguilhed  himfelf  by  Come  well-written  traCts  on  various 
branches  of  polite  literature,  particularly  the  Inu  Jligator. 

Ramsay,  (Andrew  Michael),  generally  known  by  the  name 
of  the  Cbeva  ier  Ramfay,  was  a Scots  writer,  born  at  Ayr  in 
1686.  His  good  pans  and  learning  recommended  him  to  be 
tutor  to  the  fon  of  the  earl  of  Wemyfs  ; after  which,  conceiving 
a difguft.  at  the  religion  in  which  he  had  been  educated,  he  in 
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the  fame  ill  humour  reviewed  other  Chriflian  churches  ; and. 
Hiding  none  to  his  liking,  reded  for  a while  in  deifm.  While 
he  was  in  this  uncertain  date  of  mind,  he  went  to  Leyden  ; 
where  falling  into  the  company  of  one  Poiret  a myllic  divine, 
he  received  the  infection  of  myfticifm  : which  prompted  hirq  to 
conluit  M.  Fenelon,  the  celebrated  archbifiiop  0f  Cambray, 
who  had  imbibed  principles  of  the  fame  nature;  and  who’ 
gained  him  over  to  the  Catholic  religion  in  1709.  The  fub- 
lequent  courfe  of  his  life  received  its  diredtion  from  his  friend- 
dnp  and  connedions  with  this  prelate;  and  being  anpointed 
governor  to  the  duke  de  Chateau  Thierry,  and  the  prince  de 
Turenne,  he  was  made  a knight  of  the  order  of  St.  Lazarus. 
He  was  fent  for  to  Rome  by  the  chevalier  de  St.  George,  to 
undertake  the  education  of  his  children  ; but  he  found  fo  many 
intrigues  and  diffenfions  on  his  arrival  there  in  1724,  that  he 
obtained  the  Chevalier’s  leave  to  return  to  Paris.  He  died  in 
J 743  Ir>  -he  office  of  intendunt  to  the  duke  of  Bouillon,  prince 
de  Turenne.  The  molt  capital  work  of  his  writing,  is  the  Tra- 
W'.>  of  Cyrus,  which  has  been  (everal  times  printed  in  Engliffi. 

R AMSDEN  s Machine  for  Dividing  Mathematical 
Instruments,  is  an  ufeful  invention,  by  which  thefe  divitions 
can  be  performed  with  exceeding  great  accuracy,  fuch  as  would 
formerly  have  been  deemed  incredible.  On  difeovering  the 
method  of  conftrufting  this  machine,  its  inventor,  Mr.  Ramfden 
of  Piccadilly,  received  615  1.  from  the  commiffioners  of  lon- 
gitude ; engaging  himfelf  to  inftruCt  a certain  number  of  per- 
(ons,  not  exceeding  ten,  in  the  method  of  making  and  ufiinT 
this  machine,  from  the  28th  O&ober  1775,  to  28th  October 
1 777 J a*10  binding  himfelf  to  divide  all  oiflants  and  fexlants  by 
the  lame  engine,  at  the  rate  of  three  (hillings  for  each  oflant, 
and  (ix  (hillings  for  each  brafs  lextant,  with  Nonius’s  divifions 
to  halt  minutes,  for  as  long  time  as  the  commiffioners 
(hould  think  proper  to  let  the  engine  remain  in  his  poffdfion. 
Of  this  Cum  of  615I.  paid  to  Mr.  Ramfden,  3C0I.  was  given 
him  as  a reward  fur  the  improvement  made  by  him  in  difeover- 
ing the  engine,  and  the  remaining  3 15I.  for  his  giving  up  the 
property  of  it  to  the  commiffioners.  The  following  delcription 
of  the  engine,  is  that  given  upon  oath  by  Mr.  Ramfden  him- 
felf. 

d his  engine  confiHs  of  a large  wheel  of  bell-metal,  (upported 
on  a mahogany  Hand,  having  three  legs,  which  are  flrongly 
connected  together  by  braces,  fo  as  to  make  it  perfectly  Heady. 
O11  each  leg  of  the  Hand  is  placed  a conical  friftion -pullev, 
whereon  the  dividing  wheel  relts : to  prevent  the  wheel  from 
Hiding  oft  the  friction  pulleys,  the  bell-metal  centre  under  it 
turns  in  a fockel  on  the  top  of  the  (land. 

“ The  circumference  of  the  wheel  is  ratched  or  cut  (by  a 
method  which  will  be  dclcribed  hereafter)  into  2 160  teeth,  in 
which  an  endlels  (crew  acts.  Six  revolutions  of  the  (crew  will 
move  the  wheel  a (pace  equal  to  one  degree. 

Now  a circle  of  brals  being  fixed  on  the  (crew  arbor,  having 
its  circumference  divided  into  60  parts,  each  divifion  will  conle- 
quently  anfwer  to  a motion  of  the  wheel  of  10  leconds,  lix  of 
them  will  be  equal  to  a minute,  &c. 

“ Several  different  arbors  of  tempered  fteel  arc  truly  ground 
into  the  focket-in  the  centre  of  the  wheel.  The  upper  parts  ot 
the  arbors  that  (land  upon  the  plane  are  turned  of  various  fizes, 
to  (uit  the  centres  of  different  pieces  of  work  to  be  divided. 

“ When  any  inftrument  is  to  be  divided,  the  centre  of  it  is 
very  exactly  fitted  on  one  of  thefe  arbors  ; and  the  inftrument  is 
fixed  down  to  the  plane  of  the  dividing  wheel,  by  means  of 
ferews,  which  tit  into  holes  made  in  the  radii  of  the  wheel  for 
that  purpo'e. 

“ The  inftrument  being  thus  fitted  on  the  plane  of  the  wheel, 
the  frame  which  carries  the  dividing  point  is  connected  at  one 
end  by  linger- ferews  with  the  frame  which  carries  the  endleis 
(crew 3 while  the  other  end  embraces  that  part  of  the  Heel  arbor 
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which  ftands  above  the  inflrument  to  be  divided,  by  an  angular 
notch  in  a piece  of  hardened  fteel ; by  this  means  both  ends  of 
the  frame  are  kept  perfectly  heady  and  free  from  any  (hake. 

• “ The  frame  carrying  the  dividing-point  or  tracer,  is  made 
to  hide  on  the  frame  which  carries  the  endlefs  fcrew  to  any 
diliance  from  the  centre  of  the  wheel  as  the  radius  of  the  inftru- 
ment  to  be  divided  may  require,  and  may  be  there  fattened  by 
tightening  two  'clamps  ; and  the  dividing-point  or  tracer  being 
connected  with  the  clamps  by  the  double-jointed  frame,  admits 
a free  and  eafy  motion  towards  or  from  the  centre  for  cutting 
the  divitions,  without  any  lateral  fhake. 

* u From  what  has  been  faid,  it  appears  that  an  inflrument 
thus  fitted  on  the  dividing- wheel  may  be  moved  to  any  angle  by 
the  fcrew  and  divided  circle  on  its  arbor,  and  that  this  angle  may 
be  marked  on  the  limb  of  the  inflrument  with  the  greateft  ex- 
aftnefs  by  the  dividing-point  or  tracer,  which  can  only  move 
in  a d:re<5l  line  tending  to  the  centre,  and  is  altogether  freed 
from  thole  inconveniences  that  attend  cutting  by  means  of  a 
ftraight  edge.  This  method  of  drawing  lines  will  alfo  prevent 
any  error  that  might  arife  from  an  expanfion  or  contraction  of 
the  metal  dnring  the  time  of  dividing. 

“ The  fcrew  frame  is  fixed  on  the  top  of  a conical  pillar, 
which  turns  freely  round  its  axis,  and  alfo  moves  freely  towards 
or  from  the  centre  of  the  wheel,  fo  that  the  ferew-frame  may  be 
entirely  guided  by  the  frame  which  conneCts  it  with  the  centre: 
by  this  means  any  eccentricity  of  the  wheel  and  the  arbor  would 
not  produce  any  error  in  the  dividing  ; and  by  a particular  con- 
trivance (which  will  be  deferibed  hereafter),  the  fcrew  when 
prefted  againft  the  teeth  of  the  wheel  always  moves  parallel  to 
itfelf;  fo  that  a line  joining  the  centre  of  the  arbor  and  the 
tracer  continued,  will  always  make  equal  angles  with  the  fcrew. 

“Figure  I . in  pi.  39. reprefents  a perfpeClive view  cf  the  engine. 

“ Fig.  a.  in  plate  40  is  a plan,  of  which  fig.  3,  reprefents  a 
feClion  on  the  line  HA. 

“ The  large  wheel  A is  45  inches  in  diameter,  and  has  ten 
radii,  each  being  fupported  by  edge-bars,  as  reprefented  in  fig.  3. 
Thefe  bars  and  radii  are  connected  by  the  circular  ring  B,  24 
inches  in  diameter  and  3 deep;  and  for  greater  flrength,  the 
whole  is  cafi  in  one  piece  in  bell-metal. 

' “ As  the  whole  weight  of  the  wheel  A reds  on  its  ring  B, 
the  edge  bars  are  deepeft  where  they  join  it;  and  from  therice 
their  depth  diminifhes,  both  towards  the  centre  and  the  circum- 
ference, as  reprefented  in  fig.  3. 

“ The  furface  of  the  wheel  A was  worked  very  even  and  flat, 
and  its  circumference  turned  true.  The  ring  C,  of  fine  brafs, 
was  fitted  very  exactly  on  the  circumference  of  the  wheel  ; and 
was  faftened  thereon  with  ferews,  which,  after  being  (crewed 
as  tight  as  pofiible,  were  well  rivetted.  The  face  of  a large  chuck 
being  turned  very  true  and  flat  in  the  lath,  the  flattened  furface 
A (fig.  3.)  of  the  wheel  was  fattened  againit  it  with  hold-fafts  ; 
and  the  two  furfaces  and  circumference  of  the  ring  C,  a hole 
through  the  centre  and  the  plane  part  round  [b]  it,  and  the 
lower  edge  of  the  ring  B,  were  turned  at  the  fame  time. 

“ D is  a piece  of  hard  bell  metal,  having  the  hole,  which 
receives  the  fteel-arbor  [d],  made  very  ftraight  and  true.  This 
bell-metal  was  turned  very  true  on  an  arbor ; and  the  face, 
which  refts  on  the  wheel  at'  [b],  was  turned  very  fiat,  fo  that 
..the  fteel-arbor  [<1]  might  Band  perpendicular  to  the  plane  of  the 
wheel:  this  bell  metal  was  fafiened  to  the  wheel  by  fix  tteel 
ferews  [1]. 

A brafs  focket  Z is  fafiened  on  the  centre  of  the  mahogany 
Hand,  ,ar.d  receives  the  lower  part  of  the  bell-metal  piece  i), 
being  made  to  touch  the  bell-metal  in  a narrow  part  near  the 
mouth,  to  prevent  any  obliquity  of  the  wheel  from  bending  the 
arbor:  goodfttting  is  by  no  means  neceflary  here;  fince  any 
fhake  in  this  lofcket  will  produce  no  bad  effect,  as  will  appear 
hereafter  when  we  deferibe  the  cutting  frame. 


. " ^ he  wheel  was  then  put  on  its  (land,  the  lower  edge  of  the 
ring  B (fig.  i,  2,  and  3.)  retting  on  the  circumference  of  three 
conical  friftion  pulleys  W,  to  facilitate  its  motion  round  its 
centre.  The  axis  of  one  of  thefe  pulleys  is  in  a line  joining 
the  centre  of  the  wheel  and  the  middle  of  the  endlefs  fcrew,  and 
the  other  two  placed  fo  as  to  be  at  equal  diftanccsfrom  each  other. 

“ F (fig.  1.)  is  a block  of  wood  ftrongly  fafiened  to  one  of 
the  legs  of  the  (land  ; the  piece  [g]  is  ferewed  to  the  upper  fide 
of  the  block,  and  has  half  holes,  in  which  the  tranfverfe  axis 
[h]  (fig.  4.)  turns : the  half  holes  are  kept  together  by  the 
ferews  [i]. 

“ The  lower  extremity  of  the  conical  pillar  P (fig.  j,  8c  4.) 
terminates  in  a cylindrical  fteel-pin  [k],  (fig.  4.)  which  pafles 
through  and  turns  in  the  tranfverfe  axis  [h],  and  is  confined  by 
a cheek  and  fcrew. 

“ To  the  upper  end  of  the  conical  pillar  is  fafiened  the  frame 
G,  (fig.  4.)  in  which  the  endlefs  fcrew  turns:  the  pivots  of 
the  fcrew  are  formed  in  the  manner  of  two  frufiums  of  cones 
joined  by  a cylinder,  as  reprefented  at  X (fig.  5).  Thefe 
pivots  are  confined  between  half  poles,  which  prels  only  on  the 
conical  parts,  and.  do  not  touch  the  cylindric  parts  : the  half 
holes  are  kept  together  by  ferews  [a]  which  may  be  tightened 
at  any  time,  to  prevent  the  fcrew  from  (baking  in  the  frame. 

“ On  the  ferew-arbor  is  a fmail  wheel  of  brafs  K,  (fig.  1,  2, 
4,  5.)  having  its  outfide  edge  divided  into  60  parts,  and  num- 
bered at  every  6th  divition  with  1,  2,  kc.  to  10.  The  motion 
of  this  wheel  is  fttown  by  the  index  f yl  (fig.  4 & c.)  on  the 
fcrew  frame  G. 

“ H (fig.  1.)  reprefents  a part  of  the  (land,  having  a parallel 
(lit  in  the  direction  towards  the  centre  of  the  wheel,  large 
enough  to  receive  the  upper  part  of  the  conical  brafs  pillar  P, 
which  carries  the  fcrew  and  its  frame  : and  as  the  refiftance, 
when  the  wheel  is  moved  by  the  endlefs  fcrew,  is  againit  the 
fide  of  the  (lit  H which  is  towards  the  left  hand,  that  fide  of  the 
flit  is  faced  with  brafs,  and  the  pillar  is  prefled  againft  it  by  a 
fieel  fpring  on  the  oppofite  fide  : by  this  means  the  pillar  is 
ftrongly  fupported  laterally,  and  yet  the  fcrew  may  be  eafily 
prefled  from  or  againfl  the  circumference  of  the  wheel,  and  the 
pillar  will  turn  freely  on  its  axis  to  take  any  dire£lion  given  it 
by  the  frame  L. 

“ At  each  corner  of  the  piece  I (fig.  4.)  are  ferews  [n]  of 
tempered  fleel,  having  polifhed  conical  points  : two  of  them 
turn  in  conical  holes  in  the  (crew-frame  near  [o],  and  the  points 
of  the  other  two  ferews  turn  in  the  holes  in  the  piece  Q ; the 
ferews  [p]  are  of  fleel,  which  being  tightened,  prevent  the 
conical  pointed  ferews  from  unturning  when  the  frame  is 
moved. 

“ L (fig.  1,  2,  6.)  is  a brafs  frame,  which  ferves  to  connect 
the  endlefs  fcrew,  its  frame,  &c.  with  the  centre  of  the  wheel : 
each  arm  of  this  frame  is  terminated  by  a fleel  fcrew,  that  may 
be  palled  through  any  of  the  holes  [q]  in  the  piece  Q,  (fig.  4.) 
as  the  thicknefsof  work  to  be  divided  on  the  wheel  may  require, 
and  are  fattened  by  the  finger-nuts  [r]  (fig.  1 & 2.) 

“At  the  other  end  of  this  frame  is  a flat  piece  of  tempered 
fteel  [b],  (fig.  6.)  wherein  is  an  angular  notch  : when  the  end- 
lefs fcrew  is  prefled  againft  the  teeth  on  the  circumference  of  the 
wheel,  which  may  be  done  by  turning  the  finger-ferew  S, 
(fig.  1 & 2.)  to  prefs  againft  the  fpring  [tj,  this  notch  embraces 
and  prefles  againft  the  fteel  arbor  [d"J.  This  end  of  the  frame 
may  be  railed  or  deprefled  by  moving  the  prifmatic  Aide  [u], 
(fig.  2.)  which  may  be  fixed  at  any  height  by  the  four  lteel- 
lcrews  [v]  (fig.  1,  2,  6.) 

“ The  bottom  of  this  Aide  has  a notch  [k],  (fig.  1 and  6.) 
whole  plane  is  parallel  to  the  endlefs  fere  tv  ; and  by  the  point 
of  bhe  arbor  [d]  (fig.  3.)  relting  in  this  notch,  this  end  of  the 
frame  is  prevented  from  tilting.  The  lerew  S (fig.  1,2.)  is 
prevented  from  unturning,  by  tightening  the  finger-nut  [wj. 
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“ The  teeth  rrv  the  circumference  of  the  wheel  were  cut  by 
the  following  method  : 

“ Having  corifidered  what  number  of  teeth  on  the  circum- 
ference would  be  mod  convenient,  which  in  this  engine  is  2160, 
or  360  multiplied  by  6,  I made  two  ferews  of  the  lame  dimen- 
fions,  of  tempered  lieei,  in  the  manner  hereafter  deferibed,  the 
interval  between  the  threads  being  Inch  as  I knew  by  calculation 
would  come  within  the  limits  of  what  might  be  turned  off  the 
circumference  of  the  wheel  : one  of  thefe  ferews,  which  was  in- 
tended for  ratching  or  cutting  the  teeth,  was  notched  acrofs  the 
threads,  fo  that  the  l'crcw,  when  preifed  againft  the  edge  of  the 
wheel  and  turned  round,  cut  in  the  manner  of  a law.  Then 
having  a fegment  of  a circle  a little  greater  than  60  degrees, 
of  about  the  fame  radius  with  the  wheel,  and  the  circumfer- 
ence made  true,  from  a very  fine  centre,  I deferibed  an  arch 
near  the  edge,  and  fet  off  the  chord  of  60  degrees  on  this  arch. 
This  fegment  was  put  in  the  place  of  the  wheel,  the  edge  of  it 
was  ratched,  and  the  number  of  revolutions  and  parts  of  the 
ferew  contained  between  the  interval  of  the  6 0 degrees  were 
counted.  The  radius  was  corredled  in  the  proportion  of  ,360 
revolutions,  which  ought  to  have  been  in  60  degrees,  to  the 
number  adtually  found  ; and  the  radius,,  fo  corrected,  was 
taken  in  a pair  of  beam-compaffes : while  the  wheel  was  on 
the  lath,  one  foot  of  the  compaffes  was  put  in  the  centre,  and 
with  the  other  a circle  was  deferibed  on  the  ring;  then  half  the 
depth  of  the  threads  of  the  ferew  being  taken  in  dividers,  was  fet 
from  this  circle  outwards,  and  another  circle  was  deferibed  cut- 
ting this  point;  a hollow  was  then  turned  on  the  edge  of  the 
wheel  of  the  fame  curvature  as  that  of  the  ferew  at  the  bottom  of 
the  threads  : the  bottom  of  this  hollow’  w'as  turned  to  the  fame 
radius  or  diftance  from  the  centre  of  the  wheel,  as  the  outward 
of  the  two  circles  before  mentioned. 

“The  wheel  was  now  taken  off  the  lath  ; and  the  bell-metal 
piece  D (fig.  3.)  was  ferewed  on  as  before  directed,  which  after 
this  ought  not  to  be  removed. 

“ From  a very  exatt  centre  a circle  was  deferibed  on  the 
ring  C,  (fig.  1,  2,  3.)  about  -f'p  of  an  inch  within  where  the 
bottom  of  the  teeth  would  come.  This  circle  was  divided  with 
the  greateil  exadtnefs  I was  capable  of,  firft  into  five  parts,  and 
each  of  thefe  into  three.  Thefe  parts  were  then  bifedled  four 
times  : (that  is  to  fay)  fuppofing  the  whole  circumference  of 
the  wheel  to  contain  2160  teeth,  this  being  divided  into  five 
parts,  each  would  contain  432  teeth  ; which  being  divided  into 
three  parts,  each  of  them  would  contain  144;  and  this  fpace 
bifedted  four  times  would  give  32,  ,3 6,  iff,  and  9 : therefore 
each  of  the  hft  divifions  would  contain  nine  teeth.  But,  as  I 
was  apprehenfive  fome  error  might  arife  from  quinqueleTion 
and  trifcdlion,  in  order  to  examine  the  accuracy  of  the  divifions, 
I deferibed  another  cifcleon  the  ring  C,  (fig.  7.)  T',  inch  within 
the  former,  and  divided  it  by  continual  bifedtions,  as  2160,  ic.80, 
540,  270,  135,  67 {,  and  53-}  ; and  as  the  fixed  wire  (to  be  de- 
feribed | re  font  ly)  crdled  both  the  circles,  I could  examine 
their  agreement  at  every  137  revolutions;  (after  ratching, 
could  examine  it  at  every  ,3.3-1):  but,  not  finding  any  fenfible 
difference  between  the  two  fets  of  divifions,  I,  for  ratching,  made 
choice  of  the  former;  and,  as  the  coincidence  of  the  fixed  wire 
with  an  iuierfedlion  could  be  more  exactly  determined  than  with 
a dot  or  divifion,,  I therefore  made  ufe  of  intcrledlions  in  both 
circles  before  deferibed. 

“ The  arms  of  the  frame  L (fig.  7.)  w’ere  conncdlcd  by  a 
thin  piece  of  brafs  of  £ of  an  inch  broad,  having  a hole  in  the 
middle  of  of  an  inch  in  diameter;  acrofs  this  hole  a filver 
wire  was  fixed  exadtly  in  a line  to  the  centre  of  the  wheel  : the 
coincidence  of  this  wire  with  the  interfedlions  was  examined 
by  a lens  T\j  inch  focus,  fixed  in  a tube  which  was  attached  to 


one  of  the  arms  L *.  Now  a handle  or  winch  being  fixed  bn 
the  end  of  the  ferew,  the  divilion  marked  10  on  the  circle  K 
was  fet  to  its  index,. and,  by  means  of  a clamp  and  adjulling 
ferew  for  that  purpnfc,  the  iuterftdtion  marked  1 on  the  circle 
C was  fet  exaflJy  to  coincide  with  the  fixed  wire;  the  ferew 
was  then  carefully  preff.d  againft  the  circumference  of  the.- 
wheel,  by  turning  the  fingei -ferew  S ; then,  removing  the 
clamp,  I turned  the  lcrew  by  its  handle  9 revolutions,  till  the 
iiiterfetft ion  marked  240  came  nearly  to  the  wire  ; then,  un- 
turning the  finger-ferew  8,  I releafed  the  ferew  from-the  wheel, 
and  turned  the  wheel  back  till  the  intei fettion  marked  2 ex- 
actly coincided  with  the  wire  ; and,  by  means  of  the  clamp  be-  • 
fore-mentioned,  the  divifion  10  on  the  circle  being  fet  to  its , 
index,  the  ferew  was  prtffed  agaioft  the  edge  of  the  wheel  by 
the  finger-ferew  S;  the  clamps  were  removed,  and  the  ferew 
turned  nine  revolutions  till  the  interfefhon  marked  1 nearly 
coincided  with  the  fixed  wire  ; the  ferew  was  rcleafed  from 
the  wheel  by  unturning  the  finger-ferew  S as  before;  the  wheel 
was  turned  back  till  the  interfeftion  3 coincided  with  the  fixed 
wire;  the  divifion  10  on  the  circle  being  let  to  its  index,  .the 
ferew  was  prelltd  againft  the  wheel  as  before,  and  the  ferew 
was  turned  9 revolutions,  till  the  inteiftdlion  2 nearly  coin- 
cided with  the  fixed  wire,  and  the  ferew  was  re-leafed;  and  I 
proceeded  in  this  manner  till  the  teeth  were  marked  round 
the  whole  circumference  of  the  wheel.  This  was  repeated 
three  times  round,  co  make  the  imprellion  of  the  ferew  deeper. 

I then  ratched  the  wheel  round  continually  in  the  fame  direc- 
tion without  ever  difengaging  the  ferew  ; and,  in  ratching  the 
wheel  about  300  times  round,  the  teeth  were  fini fired. 

“ Now  it  is  evident,  if  the  circumference  of  the  wheel  was 
even  one  tooth  or  ten  minutes  greater  than  the  ferew  would 
require,  this  error  would  in  the  firft  inftance  be  reduced  to 
~ -s  part  of  a revolution,  or  two  feconds  and  a half ; and  thefe 
errors  or  inequalities  of  the  teeth  were  equally  diftributed 
round  the  wheel  at  the  di (lance  of  nine  teeth  from  each,  other. 
Now,  as  the  ferew  in  ratching  had  continually  hold  of  fevcral 
teeth  at  the  fame  time,  and  thefe  conftantlv  changing,  the 
above-mentioned  inequalities  foon  corrected  tbemfelyes,-  and 
the  teeth  were  reduced  to  a perfect  equality.  The  piece  of 
brafs  which  carries  the  wire  was  now  taken  away,  and-  the 
cutting  ferew  was  alfo  removed,  and  a plain  one  (hereafter  de- 
feribed) put  in  its  place  : on  one  end  of  the  ferew  is  a fmall 
brafs  circle,  having  its  edge  divided  into  60  equal  parts,  and 
numbered  at  every  fixth  divificn,  as  before  mentioned.  On 
the  other  end  of  the  ferew  is  a ratchet-wheel  C,  having  60 
teeth,  covered  by  the  hollowed  circle  fd],  (fig.  7.)  which 
carries  two  clicks  that  catch  upon  the  oppofue  fides  of  the 
ratchet  when  the  ferew  is  to  be  moved  forwards.  The  cylin- 
der 8 turns  on  a ftrong  fteel  arbor  F,  which  palfes  through  aijd 
is  firmly  ferewed  to  the  piece  Y : this  piece,  for  greater  f.ini- 
nefs,  is  attached  to  the  ferew-frame  G (fig.  .;.)  by  the  braces 
[v]  : a fpiral.  groove  or  thread  is  cut  on  the  out  fide  of  the 
cylinder  S,  which  fives  both  ft. r holding  the  firing,  and  alfo 
giving  motion  to  the  lever  j on  its  centie  by  means  of  a fteel 
tooth  [nl,  that  works  between  the  threads  of  the  fpiral.  To 
the  lever  is  attached  a ftrohg  fteel  pin  [m],  on  which  a brafs 
focket  [r]  turns:  this  focket  paffes  through  a flit  in  the  piece 
[p],  and  may  be  tightened  in  any  part  of  the  flit  by  the  finger- 
nut  [fj  : this  piece  feivts  to  regulate  the  number  of  rcv<  - 
Unions  of  the  feu-w  for  each  tread  of  the  treadle  R. 

“T  (fig.  1.)  is  a brafs  box  containing  a fpiral  fpring ; a 
llros-g  gut.  is  falltned  and  turned  three  or  four  times  round  the 
circumference  of  this  box  ; the  gut  then  paffes  fevcral  times 
round  the  cylinder  8,  and  from  thence  down  to  the  treadle  R 
(fig.  I.).  Now,  when  the  treadle  is  prtffed  down,  the  firing 


* The  interfedions  are  marked  for  the  fake  of  illuftration,  though  properly  invifible,  they  lyin  >■  under  the  biafs  plate, 

Vol.  VIII.  8 Y, 


RAM 


RAM 


[ 726  ] 


-prills  the  cylinder  S round  its  axis,  and  the  clicks  catching  hold 
of  tlic  teeth  on  the  ratchet  carry  the  (crew  round  with  it,  til!, 
by  t lie  tooth  [hi]  working  in  the  fpiral  groove,  the  lever  J 
(fig.  4.)  is  brought  near  the  wheel  [d],  and  the  cylinder 
{lopped  by  the  ferew-head  [ x]  ftriking  0:1  the  top  of  the  lever 
J ; at  the  fame  time  the  fpring  is  wound  up  by  the  other  end 
of  the  gut  puffing  round  the  box  T (lig.  r.).  Now,  when  the 
foot  is  taken  off  the  treadle,  the  fpring  unbending  itfelf  pulls 
back  the  cylinder,  the  clicks  leaving  the  ratchet  and  ferew  at 
reft  till  the  piece  [tl  (t r ikes  on  the  end  of  the  piece  [p] 

. (lag.  n)  : the  number  of  revolutions  of  the' ferew  at  each  tread 
is  limited  by  the  number  of  revolutions  the  cylinder  is  allowed 
to  turn  back  before  the  (lop  llrikeson  the  piece  [p]. 

“ When  the  endlefs  ferew  was  moved  round  its  axis  with  a 
confidcrable  velocity,  it  would  continue  that  motion  a little 
after  the  cylinder  S (fig.  1.  and  4.)  was  flopped:  to  prevent 
this,  the  angular  lever  1;  was, made;  that  when  the  lever  J 
comes  near  to  flop  the  ferew  [x],  it,  by  a f ns  all  chamfer,  preffes 
down  the  piece  x of  the  angular  lever;  this  brings  the  other 
end  rt  of  the  fame  lever  forwards,  and  Hops  the  endlefs  ferew  by 
the  (feel  pin  [. n ftriking  upon  the  top  of  it:  the  foot  of  the 
lever  is  railed  again  by  a fmall  fpring  prefling  on  the  brace  [v], 

“ D,  two  clamps,  connected  by  the  piece  a,  Hide  one  on 
each  arm  of  the  frame  L,  (fig.  1,2,6)  and  may  be  fixed  at  plea- 
fure  by  the  four  fingtr-ferews  s,  which  prefs  againft  ft  eel  fprings 
to  avoid  fpoiling  the  arms  : the  piece  [q]  is  made  to  turn  with- 
out fnake  between  two  conical  pointed  ferews  [T],  which  are 
prevented  from  unturning  by  tightening  the  finger-nuts  N. 

“ The  piece  M (fig.  6.)  is  made  to  turn  on  the  piece  [q], 

' by  the  conical  pointed  ferews  [T]  retting  in  the  hollow  cen- 
ties  [e ]. 

“ As  there  is  frequent  occafion  to  cut  divifions  on  incl’ned 
planes,  for  that  purpofe  the  piece  y,  in  which  the  tracer  is 
fixed,  has  a conical  axis  at  each  end,  which  turn  in  half  holes  : 
when  the  tracer  is  fet  to  any  inclination,  it  may  be  fixed  there 
by  tightening  the  fleel  ferews  /3. 

Dfciftion  of  the  Engine  by  which  the  endlefs  Screw  of  the 
Dividing  Engine  was  cut. 

**  Fig.  9.  reprefents  this  engine  of  its  full  dimenfions  feen 
from  one  f > tie. 

“ Fig.  8.  the  upper  fide  of  the  fame  as  feen  from  above. 

“ A reprefents  a triangular  bar  of  fleel,  to  which  the  tri- 
angular holes  in  the  pieces  E and  C are  accurately  fitted,  and 
may  be  fixed  on  any  part  of  the  bar  by  the  ferews  D. 

“ E is  a piece  of  Heel  whereon  the  ferew  is  intended  to  be 
cut  ; which,  after  being  hardened  and  tempered,  has  its’pivots 
turned  in  the  form  of  two  frutlums  of  cones,  as  reprefeuted  in 
the  drawings  of  the  dividing  engine  (fig.  >.)  Thefe  pivots 
were  exail’y  fitted  to  the  half  holes  F and  T,  which  were  kept 
together  by  the  ferews  Z. 

“ H reprelents  a ferew  of  untempered  fleel,  having  a pivot  T, 
which  turns  in  the  hole  K.  At  the  other  end  of  t lie  (crew  is  a 
hollow  centre,  which  receives  the  hardened  conical  point  of  the 
iteel  pin  M.  When  this  point  is  fuffi.iently  preffid  againft 
the  ferew,  to  prevent  its  (baking,  the  iteel  pin  may  be  fixed  by 
tightening  the  ferews  Y. 

“ N is  a cylindric  nut,  moveable  on  the  ferew  FT  ; which, 
to  prevent  any  fiiake,  may  he  tightened  by  the  ferews  O. 
Tuis  nut  is  conceited  with  the  faddle-piece  P by  means  of  the 
intermediate  univerfal  joint  W,  through  which  the  arbor  of 
the  ferew  M paffes.  A front  view  of  this  piece,  with  A feition 
acrofs  the  ferew  arbor,  is  represented  at  X.  This  joint  is 
coun cited  with  the  nut  by  means  of  two  Iteel  flips  S,  which 
turn  on  pins  between  the  cheeks  T on  the  nut  N.  The  other 
ends  of  thefe  flips  S turn  in  like  manner  on  pins  (a).  One  axis 
of  this  joint  turns  in  a hole  in  the  cock  (b),  which  is  fixed  to 


the  faddle-piece  ; and  the  other  turns  in  a hole  (d),  made  for 
that  purpofe  in  the  fame  piece  on  which  the  cock  (b)  is  fixed. 
By  this  means,  when  the  ferew  is  turned  round,  the  faddle- 
piece  will  Aide  uniformly  along  the  triangular  bar  A. 

“ IC  is  a fmall  triangular  bar  of  well-tempered  fleel,  which 
Aides  in  a groove  of  the  fame  firm  on  the  faddle-piece  P.  The 
point  of  this  bar  or  cutter  is  formed  to  the  fhape  of  the  thread 
intended  to  be  cut  on  the  endlefs  ferew.  When  the  cutter  is 
fet  to  take  proper  hold  of  the  intended  ferew,  it  may  be  fixed 
by  tightening  the  ferews  (e),  which  prefs  the  two  pieces  of 
brafs  G upon  it. 

“ Having  meafured  the  circumference  of  the  dividing-wheel, 

1 found  it  would  require  a ferew  about  one  thread  in  a hundred 
Coarfer  than  the  guide-ferew  H.  The  wheels  on  the  guide- 
ferew  aibor  H,  and  that  on  the  iteel  E,  on  which  the  ferew 
was  to  be  cut,  were  proportioned  to  each  other  to  produce 
that  effeft,  by  giving  the  wheel  L iq8  teeth,  and  the  wheel 
Q^20O.  Thefe  wheels  communicated  with  each  other  by 
means  of  the  intermediate  wheel  R,  which  afo  ferved  to  give 
the  threads  on  the  two  ferews  the  fame  diredtion. 

“ The  faddle-piece  P is  confined  on  the  bar  A by  means  of 
the  pieces  (g),  and  may  be  made  to  Aide  with  a proper  degree 
of  tight nefs  by  the  ferews  (n).” 

RAMSEY,  a town  in  Huntingdonfhire,  with  a market  on 
Saturday.  It  is  feated  in  the  fens,  near  the  meres  of  llamfey 
and  Whitlefey;  and  had  formerly  a rich  and  celebrated  abbey. 
It  is  12  miles  N.  E.  of  Huntingdon,  and  69  N.  of  London. 
W.  Ion.  o.  19.  N.  lat.  52.  26. 

Ramsey,  an  ifland  on  the  coaft/of  Pembrokefliirc,  two  miles 
long  and  one  and  a half  broad.  Near  it  is  a group  of  danger- 
ous rocks,  frequented  in  the  breeding  feafon  by  vafl  multitudes 
of  fea-fowl,  and  known  by  the  name  of  the  Bifltop  and  his 
Clerks.  This  ifland  is  four  miles  W.  of  St.  David’s,  and  17 
N.  W.  of  Milford  Haven.  W.  Ion  5.  20.  N.  lat.  51. 55. 

Ramsey,  in  the  Ifle  of  Man,  to  the  north,^  a molt  noted 
and  fpacious  haven,  in  which  the  greatefl  fleet  may  ride  at 
anchor  with  fafety  enough  from  all  winds  but  the  north-eaft, 
and  in  that  cafe  they  need  not  be  embayed.  This  town  ftand- 
ing  upon  a beach  of  loofe  fand,  or  fhingle,  is  in  danger,  if  not 
timely  prevented,  of  beir'r  wafhed  away  by  the  fea. 

RAMSGATE,  a fea-port  town  of  Kent,  in  the  ifle  of 
Tiianet,  five  miles  from  Margate,  where  a very  fi  ie  pier  has-bcea 
lately  built  for  the  fecurity  of  fhips  that  come  into. the  harbour, 
being  feated  near  the  Downs,  between  the  north  and  fouth 
Foreland,  10  miles  noith  eaft  of  Canterbury.  The  town  is 
fituated  in  the  cove  of  a chalky  '.’iff.  ■ It  was  formerly  but  an 
obfeure  fifhing- village,  but  fince  the  year  1688  has  been  im- 
proved and  enlarged  by  a fuccefsful  trade  to  Raffia  and  the 
t ail  country.  But  what  renders  it  moft  worthy  of  notice, 'and 
attrafls  multitudes  of  ftrangers,  is  the  new  .harbour,  which  is 
one  of  the  moft  capacious  in  England,  if  not  in  Europe.  It 
was  begun  in  the  year  1750,  but  delayed  by  various  interrup- 
tions. It  con  fills  of  two  pier  s ; that  to  the  eaft  is  built  wholly 
of  Purbeck  (tone,  and  extends  itfelf  into  the  ocean  neat  800 
feet  before  it  forms  ail  angle  ; its  breadth  on  the  top  is  2’.  feet, 
including  a ftrongpaiapct  wall,  which  runs  along  the  outfide  of 
it.  The  other  to  the  weft  is  con  limited  of  wood  as  far  as  the 
low-water  mark,  but  the  reft  is  of  (tone.  The  angles,  of  which 
there  are  five  in  each  pier,  confill  of  160  feet  each,  with  oila- 
gons  at  the  end  of  60  feet  diameter,  leaving  an  entrance  of  200 
feet  into  the  harbour,  the  depth  of  which  admits  of  a gradual 
increafe  of"  18  to  36  feet.  E.  Ion.  1.  30.  N.  lat.  51.  22. 

RAM  I'RUT,  a deity  vvorflripped  bv  the  Ranazins  of  Hin- 
doftnn,  where  he  has  a celebrated  temple  at  Onor.  Me  is  re- 
prefented  as  more  refembling  a monkey  than  a man. 

RAMUS,  in  general,  denotes  a branch  of  any  thing,  as  of 
a tree,  an  artery,  &c.  In  the  anatomy  of  plants  it  means  the 
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(fcrft  or  lateral  branches,  which  go  off  from  the  petiolum,  or 
middle  rib  of  a leaf.  The  fubdivifions  of  thefe  are  called  furculi ; 
and  the  final  divifions  into  the  rand  minute  of  all,  are  by  fome 
called  capllamenta ; but  both  kinds  are  generally  denominated 
f unulus . 

Ramus  (Peter),  was  one  of  the  mod  famous  profeffors  of 
the  16th  century.  He  was  born  in  Picardy  in  A.  third 

for  learning  prompted  him  go  to  Paris  when  very  young,  and 
he  was  admitted  a fervant  in  the  college  of  Navarre.  Spending 
the  day  in  waiting  on  his  matters,  and  the  greateft  part  of  the 
night  in  fiudy,  he  made  fuch  furprifing  progrefs,  that,  when  he 
took  his  matter  of  arts  degree,  he  offered  to  maintain  a quite 
oppofite  do6trine  to  that  of  Ariftotle.  This  railed  him  many 
enemies  ; and  the  two  firft  books  he  publifhed,  Injlitutiones 
Dialc&ictz,  and  AriJIot dices  AnhnadverJion.es,  occaftoned  great 
difturbances  in  the  univetfity  of  Paris:  and  the  oppofition 
againft  him  was  not  a little  heightened  by  his  deferting  the 
Romifh  religion,  and  profeffing  that  of  the  Reformed,  Being 
thus  forced  to  retire  from  Paris,  he  vifited  the  univerfities  of 
Germany,  and  received  great  honours  wherever  he  came.  Pie 
returned  to  France  in  1571,  and  loft  his  life  miferably  in  the 
horrid  maffacre  of  St.  Bartholomew’s  day.  He  was  a great 
orator,  a man  of  univerfal  learning,  and  endowed  with  very  fine 
moral  qualities.  He  publifhed  many  books,  which  Teffter 
enumerates.  Ramus’s  merit  in  his  oppofition  to  Ariftotle;  and 
his  firmnefs  in  undermining  his  authority,  is  unqueftionably 
great.  But  it  has  been  doubted,  and  with  much  reafon,  whe- 
ther he  was  equally  fucrefsful  in  his  attempts  after  anew  logical 
inftitute.  We  have  the  following  general  outline  of  his  plan 
in  Dr.  Enfield’s  Iliftory  of  Philofophy.  “ Confidering  dialectics 
as  the  art  of  deducing  conclufions  from  premifes,  he  endeavours 
to  improve  this  art  by  uniting  it  with  that  of  rhetoric.  Of  the 
l'everal  branches  of  rhetoric,  he  confiders  invention  and  dilpofi- 
tion  as  belonging  equally  to  logic.  Making  Cicero  his  chief 
guide,  he  divides  his  treatife  on  dialectics  into  two  parts,  the 
firft  of  which  treats  of  the  invention  of  arguments,  the  fecond 
of  judgments.  Arguments  he  derives  not  only  from  what  the 
Ariftotelians  call  middle  terms,  but  from  any  kind  of  propofi- 
tion,  which,  conneCted  with  another,  may  ferve  to  prove  any 
affertion.  Of  thefe  he  enumerates  various  kinds.  Judgments 
he  divides  into  axioms,  or  feif-evident  propofitions,  and  dianosa, 
or  deductions  by  means  of  a feries  of  arguments.  Both  thefe 
he  divides  into  various  claffes  ; and  illuftrates  the  whole  by  ex- 
amples from  the  ancient  orators  and  poets. 

“ In  the  logic  of  Ramus,  many  things  are  borrowed  from 
Ariftotle,  and  only  appear  under  new  names  ; and  many  others 
arc  derived  from  other  Grecian  fources,  particularly  from  the 
dialogues  of  Plato,  and  the  logic  of  the  Stoics.  The  author 
has  the  merit  of  turning  the  art  of  reafoning  from  the  futile 
Speculations  of  the  fiehools  to  forenfic  and  common  ufe ; but  his 
plan  is  defective  in  confining  the  whole  dialectic  art  to  the 
Single  objcCt  of  deputation,  and  in  omitting  many  things 
which  refncCt  the  general  culture  of  the  undertlanding  and  the 
inveftigaiUn  of  truth.  Notwithstanding  the  defcCts  of  his 
lvftem,  we  cannot,  however,  fublcribe  to  the  fevere  cenfure 
which  has  been  patted  upon  Ramus  by  lord  Bacbn  and  others; 
for  much  is,  we  think,  due  to  him  for  having  with  fo  much 
-firmnefs  and  perfeverance  aflerted  the  natural  freedom  of  the 
human  underftanding.  The  logic  of  Ramus  obtained  great 
authority  in  the  fchools  of  Germany,  Great  Britain,  Holland, 
and  France;  and  long  and  violent  contefts  arofe  between  his 
followers  and  thofe  of  the  Stagyrite,  till  his  fame  vanifhed  before 
that  of  Defcartes.” 

RAN,  in  the  old  Englifli  writers,  means  open  or  public 
robbery,  fo  matufeft  as  not  to  be  denied.  Ran  dicitur  aperta 
r&pina  qua  negari  non  potejl.  Lamb.  i2>.  Leg.  Canut.  cap. 
Hence  it  is  now  commonly  faid  of  one  whu  takes  the  goods 


of  another  injurioufiy  and  violently,  that  he  has  taken  of 
fnatched  all  he  could  rap  and  ran. 

RANA,  or  Ran  u la.  See  PlAnula. 

RANA,  the  frog,  in  zoology;  a genus  belonging  to  the  order 
of  amphibia  reptilia.  The  body  is  naked,  furniftied  with  four1 
feet,  and  without  any  tail.  There  are  17  fpecies.  The  moll 
remarkable  are, 

1.  The  iempor aria,  or  common  frog.  This  is  an  animal  fo 
well  known,  that  it  needs  no  defeription  ; but  fome  of  its  pro- 
perties are  very  fingular.  Its  fpring,  or  power  of  taking  large 
leaps,  is  remarkably  great,  and  it  is  the  befl  fwimmer  of  all 
four-footed  animals.  Nature  hath  finely  adapted  its  parts  for 
thofe  ends,  the  fore  members  of  the  body  being  very  lightly 
made,  the  hind  legs  and  thighs  very  long,  and  furnifhed  with 
very  ftrong  mufcles.  While  in  a tadpole  ftate,  it  is  entirely 
a water  animal ; the  work  of  generation  is  performed  in 
that  element,  as  may  be  feen  in  every  pond  during  fpring, 
when  the  female  remains  opprefied  by  the  male  for  a number 
of  days. 

The  work  of  propagation  is  extremely  fingular,  it  being  cer- 
tain that  the  frog  has  not  a penis  intrans.  There  appears  a 
ftrong  analogy  in  this  cafe  between  a certain  clafs  of  the  vege- 
table kingdom  and  thofe  animals;  for  it  is  well  known,  that 
when  the  female  frog  depofits  its  fpawn,  the  male  inftantarie- 
onfly  impregnates  it  with  what  we  may  call  a farina 
fcecundans,  in  the  fame  manner  as  the  palm  tree  conveys  fruc- 
tification to  the  flowers  of  the  female,  which  would  olherwife 
be  barren. 

As  foon  as  the  frogs  are  releafed  from  their  tadpole  ftate, 
they  take  to  land  ; and  if  the  weather  has  been  hot,  and  there 
fall  any  refrefhing  {howers,  you  may  fee  the  ground  for  a 
confiderable  fpace  perfectly  blackened  by  myriads  of  thefe 
animalcules,  feeking  for  fome  fecure  lurking-places.  Some 
philofophers,  not  giving  themfelves  time  to  examine  into  this 
phenomenon,  imagined  them  to  have  been  generated  in  the 
clouds,  and  {flowered  on  the  earth ; but  had  they,  like  our 
Derham,  only  traced  them  to  the  next  pool,  they  would  have 
found  a better  folution  of  the  difficulty.  See  Preternatural 
Rains. 

As  frogs  adhere  clofe  to  the  backs  of  their  own  fpecies,  fo 
we  know  they  will  do  the  fame  by  fifti. — Walton  mentions  a 
ftrange  ftory  of  their  deftroying  pike ; but  that  they  will  injure 
if  not  entirely  kill  carp,  is  a fat!  indifputable,  from  the  follow- 
ing relation.  Not  many  years  ago,  on  fiftiing  a : ond  belonging 
to  Mr.  Pitt,  of  Encomb,  Dorletffiire,  great  numbers  of  the 
carp  were  found  each  with  a frog  mounted  on  it,  the  hind  legs 
clinging  to  the  back,  and  the  fore  legs  fixed  in  the  corner  oi  each 
eye  of  the  fill),  which  were  thin  and  greatly  wafted,  tealc-d  by 
carrying  fo  difagreeable  a load.  Thefe  frogs  Mr.  Pennant  lup- 
pofes  to  have  been  males  difappointed  of  a mate. 

The  croaking  of  frogs  is  well  known  ; and,  from  that,  in  fen- 
ny countries  they  are  diftinguifhed  by  ludicrous-titles  ; thus  they 
are  {ty led  Dutch  nightingales,  and  Bqfion  luaites.  Yet  there  is 
a time  of  the  year  when  they  become  mute,  neither  croaking 
nor  opening  their  mouths  for  a whole  month  : this  happens  in 
the  hot  fealon,  and  that  is  in  many  places  known  to  live  coun- 
try people  by  the  name  of  the  paddock  moon.  It  is  faid,  that 
during  that  period  their  mouths  are  fo  clofed,  that  no  force 
(without  killing  the  animal)  will  be  capable  of  opening  them. 
Thefe,  as  well  as  other  reptiles,  feed  hut  a lmall  fpace  of  the 
year.  The  food  of  this  genus  is  flies,  infeeds  and  1 nails.  Toads 
are  faid  to  feed  aifo  on  bees,  and  to  do  great  injury  to  thofe 
uleful  infehts. 

During  winter,  frogs  and  toads  remain  in  a torpid  ftate : 
the  la ll  will  dig  into  the  earth,  and  cover  themfelves,  with  almoft 
the  lame  agility  as  the  mole.  Sec  Physiology. 

1.  The  ifculcnta,  or  edible  frog,  differs  from  the  former,  in 
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ffhvlrig  a high  protuberance  in  the  middle  of  the  back,  forming  a 
very  (harp  angle.  Its  colours  are!  alfo  more  vivid,  and  its  marks 
more  diftinbl ; the  ground  colour  being  a pale  or  yellowifh 
green,  marked  with  rows  of  black  foots  from  the  head  to  the 
fWp.UTi  i is,  and  (i\Ir.  Pennant  thinks)  the  former,  are  eaten. 
He  has  feen  in  the  markets  at  Paris  whole  hampers  full,  which 
the  venders  were  preparing  for  the  table,  by  thinning  and  cut- 
ting off  the  fot£- parts,  the  loins  and  legs  only  being  kept;  but 
his  ftrong  difiike  to  thefe  reptiles  prevented  a clofe  examination 
into  the  fpeeies., 

3.  In  the  country  of  Pennfylvania,  and  fome  other  parts  of 
North  America,  there  is  a very  large  fpecies  of  frogs  called  the 
bull-frog,  or  rana  ocellata.  Their  irides  are  of  a dufky  red, 
furrounded  with  a yellow  ring.  The  auricles  are  covered  with 
a thin  circular  lk'tn,  which  forms  a fpot  behind  each  eye.  They 
have  four  toes  on  the  fore  feet,  and  five  palmated  toes  behind. 
Their  colour  is  a dufky  brown,  mixed  with  yellowifh  green, 
and  fpotted  with  black.  The  belly  is  yellowifh,  and  faintly 
fpotted.  Thefe  make  a monllrous  roaring  noife  like  a bull, 
only  lomewhat  more  hoarfe.  Their  fize  is  fuperior  to  that  of 
any  other  of  the  genus,  and  they  can  fpring  forward  three 
yards  at  a leap.  By  this  means  they  will  equal  in  (peed  a very 
good  horfe  in  its  fwifteft  courfe.  Their  places  of  abode  are 
ponds,  or  bogs  with  ftagnant  water;  but  they  never  frequent 
tlreams.  When  many  of  them  are  together,  they  make  fuch  a 
horrid  noife,  that  two  people  cannot  underftand  each  other’s 
fpeech.  They  croak  all  together,  and  then  flop  for  a little  and 
begin  again.  It  feems  as  if  they  had  a captain  among  them  : 
for,  when  he  begins  to  croak,  all  the  others  follow;  and  when 
he  flops,  they  alfo  become  filent.  When  this  captain  gives 
the  fignal  for  flopping,  you  hear  a note  like  poop  coming  from 
him.  In  the  day-time  they  fcldom  make  any  great  noife,  un- 
lefs  the  fky  is  covered ; but  in  the  night-time  they  may  be 
heard  at  the  difiance  of  a mile  and  a half.  When  they  croak 
they  are  commonly  near  the  furface  of  the  water  under  the 
buthes,  and  have  their  heads  out  of  the  water.  By  going 
flowly,  therefore,  one  may  get  up  almofi:  quite  clofe  to  them 
before  they  go  away-  As  foon  as  they  are  quite  under  water, 
they  think  themfelves  fafe,  though  it  be  ever  fo  fhallow.  Thefe 
creatures  kill  and  cat  young  ducklings  and  goflings,  and  fome- 
times  carry  off  chickens  that  come  too  near  the  water;  when 
beaten,  they  cry  out  almofi.  like  little  children.  As  foon  as  the  air 
begins  to  grow  a little  cool  in  autumn,  they  hide  themfelves  un- 
der the  mud  in  the  bottom  of  ftagnant  waters,  and  lie  there 
torpid  during  the  winter.  As  foon  as  the  weather  grows  mild 
towards  fummer,  they  begin  to  get  out  of  their  holes  and 
croak.  They  are  fuppofed  by  the  people  of  Virginia  to  be 
the  purifiers  of  waters,  and  are  refpedfted  as  the  genii  of  the 
fountains.  Some  of  them  were  brought  to  England  alive  feveral 
years  ago. 

4,  The  bufo,  or  toad,  is  the  rneft  deformed  and  hideous  of 
all  animals.  The  body  is  broad ; the  back  flat,  and  covered 
with  a pimply  dufky  hide;  the  belly  large,  fwagging,  and 
fweliing  out  ; the  legs  fb. oat,  and  its  pace  laboured  and  crawl- 
ing; its  retreat  gloomy  a id  filthy  : in  fhort,  its  general  appear- 
ance is  fuch  as  to  ftrike  one  with  difguft  and  horror.  Yet  it  is 
{aid  by  thofe  who  have  refolution  to  view  it  with  attention, 
that  its  eyes  are  fine  ; to  this  it  feems  that  Sh’dcfpeare  alludes, 
when  he  makes  bis  Juliet  remark,  “ Some  fay  the  lark  and 
loathed  toad  change  eyes  as  if  they  would  have  been  better 
beftowed  on  fo  charming  a fongfter  than  on  this  raucous 
reptile. 

But  the  hideous  appearance  of  the  toad  is  fuch  as  to  make 
this  one  advantageous  feature  overlooked,  and  to  have  rendeied 
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it  in  all  ages  an  object  of  horror,  and  the  origin  of  mod  tre. 
mendous  inventions.  -/Elian  makes  its  venom  fo  poic.it,  that, 
bafilifk-like,  it  conveyed  death  by  its  very  look  and  breath;  but 
Juvenal  is  content  with  making  the  Roman  ladies  who  were 
weary  of  their  hufbands  form  a potion  from  its  entrails,  in 
order  to  get  rid  of  the  good  man.  This  opinion  begat  others 
of  a more  dreadful  nature  ; for  in  after-times  fuperftition  gave 
it  preternatural  powers,  and  made  it  a principal  ingredient  in 
the  incantations  of  nofturnal  hags. 

This  animal  was  believed  by  fome  old  writers  to  have  a ftone 
in  its  head  fraught  with  great  virtues  medical  and  magical:  it 
was  diftinguifhed  by  the  name  of  the  reptile,  and  called  the  toad - 
fane,  bufon'ites,  crapaudinc,  krollenftein  ; but  all  its  fancied 
powers  vanilhed  on  the  difeovery  of  its  being  nothing  but  the 
f'offil-tooth  of  the  fea  wolf,  (fee  Anarrhicas)  or  of  fome  other 
flat-toothed  full,  not  unfrequent  in  our  ifiand  as  well  as  feveral 
other  countries. 

But  thefe  fables  have  been  long  exploded.  And  as  to  the 
notion  of  its  being  a poifonous  animal,  it  is  probable  that  its 
excetlive  deformity,  joined  to  the  faculty  it  has  of  emitting  a. 
juice  from  its  pimples,  and  a dufky  liquid  from  its  hind  parts,  is 
the  foundation  of  the  report. 

That  it  has  any  noxious  qualities  there  feem  to  have  been  no 
proofs  in  the  fmalleft  degree  fatisfatSlory,  though  we  have  heard 
many  ((range  relations  on  that  point. — On  the  contrary,  there 
have  been  many  who  have  taken  them  in  their  naked  hands,  and 
held  them  long  without  receiving  the  lead  injury : it  is  alfo 
well  known  that  quacks  have  eaten  them,  and  have  betides 
fqueezed  their  juices  into  a glafs,  and  drank  them  with  impu- 
nity. We  may  fay  alfo,  that  thefe  reptiles  are  a common  food 
to  many  animals ; to  buzzards,  owls,  Norfolk  plovers,  ducks, 
and  fnakes,  who  would  not  touch  them  were  they  in  any  degree, 
noxious. 

So  far  from  having  venomous  qualities,  they  have  of  late  been 
confidered  as  if  they  had  beneficent  ones;  particularly  in  the  cure 
of  the  moll  terrible  of  difeafes,  the  cancer,  by  fuffcion  : (See 
Britijh  Zoology,  vol.  iii.  Append,  p.  389,  etfcq.)  But,  Irom 
all  circumftances,  as  Mr.  Pennant  obferves,  they  feem  only  to 
have  rendered  a horrible  complaint  more  loathfome. 

The  moft  full  information  concerning  the  nature  and  qucli- 
ties  of  this  animal  is  contained  in  the  following  letters  from 
Mr.  Arfcott  and  Mr.  Pit t field  to  Dr.  Milles  : “ It  would  give 
me  great  pleafure  (fays  Mr.  Arfcott)  to  be  able  to  inform  you 
of  any  particulars  worthy.  Mr.  Pennant’s  notice,  concerning 
the  toad  who  lived  fo  many  years  with  us,  and  was  fo  great  a 
favourite.  The  greateft  curiofity  in  it  was  its  becoming  fo  re- 
markably, tame.  It  had  frequented  fome  fteps  before  the  hall- 
door  fome  years  before  my  acquaintance  commenced  with  it, 
and  had  been  admired  by  my  father  for  its  tize  (which  was  of 
the  large  ft  I ever  met  with),  who  constantly  paid  it  a vifit  every 
evening.  I knew  it  myfelf  above  30  years;  and  by  con- 
ftantly  feeding  it  brought  it  to  be  fo  tame,  that  it  always  came 
to  the  candle,  and  looked  up  as  if  expefting  to  be  taken  up  and 
brought  upon  the  table,  where  I always  fed  it  with  inleils  of  all 
forts;  it  was  fondeft  of  fleth  maggots,  which  I kept  in  bran  ; 
it  would  follow  them,  and,  when  within  a proper  diftancc, 
would  fix  its  eye,  and  remain  motionlefs  for  near  a quarter  of 
a minute,  as  if  preparing  for  the  ftroke,  which  was  an  inftan- 
taneous  throwing  its  tongue  at  a great  diltance  upon  the  infetf, 
which  (luck  to  the  tip  by  a glutinous  matter:  the  motion  is 
quicker  than  the  eye  can  follow  *. 

“ I always  imagined  that  the  root  of  its  tongue  was  placed 
in  the  forepart  of  its  under  jaw,  and  the  tip  towards  its  throat, 
by  which  the  motion  mull  be  a half  circle ; by  which,  when  its 
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tongue  recovered  its  fituation,  the  infe&  at  flic'  fTp  would  be 
brought  to  the  place  of  deglutition.  I was  confirmed  in  this  by 
never  obferving  any  internal  motion  in  its  mou'h,  excepting  one 
fwaliow  the  inftant  its  tongue  returned.  Polfibly  I might  be  mil- 
taken  ; for  I never  diflebled  one,  but  contented  mylelfwith 
opening  its  month,  and  (lightly  infpeblmg  it. 

“ Yon  may  imagine  that  a toad,  generally  detefted  (although 
one  of  the  mod  inofhenfive  of  all  animals),  fo  much  taken  no- 
tice of  and  befriended,  excited  '.he  curi jfity  of  all  comers. to  the 
houfe,  who  all  defired  to  fee  it  fed;  fo  that  even  ladies  fo  far 
conquered  the  horrors  infi  lled  into  them  by  nurfes  as  to  defire 
to  'ee  it.  This  produced  innumerable  and  imp  obable  reports, 
making  it  as  large  as  the  crown  of  a hat,  &c.  Sec. 

The  following  are  anfwers  from  the  fame  gentleman  to  fome 
queries  ptopofed  by  Mr.  Pennant. 

“ Fir/!,  I cinnot  lay  how  long  my  father  had  been  acquainted 
with  the  toad  befure  I knew  it ; but  when  I lit  It  was  acquainted 
with  it,  he  uled  to  mention  it  as  the  old  load  1 have  known  lo 
many  years;  I can  anfwer  for  3 6 years. 

“ 5 condy,  No  toads  that  i ever  faw  appeared  in  the  winter 
feafon.  The  old  toad  made  its  appeal ance  as  foon  as  the  warm 
weather  came,  and  I always  concluded  it  retired  to  fome  dry 
bank  to  repofe  till  the  fpring.  When  we  new-layed  the  fieps, 
I had  two  holes  made  in  every  third  liep,  with  a hollow  of  more 
than  a yard  long  for  it,  in  which  I imagine  it  flcpt,  as  it  came 
from  thence  at  its  firft  appearance. 

“ Thirdly,  It  was  felUom  provoked:  neither  that  toad,  nor 
the  multitudes  T Have  feen  tormented  with  great  cruelty,  ever 
(bowed  the  le  ft  de fire  of  revenge,  by  fpitting  or  emitting  any 
juice  from  their  pimples. — Sometimes,  upon  taking  it  up,  it 
would  let  out  great  quantity  of  clear  water,  which,  as  1 have 
often  feen  it  do  the  fame  upon  the  fteps  when  quite  quiet,  was 
certainly  its  urine,  and  no  more  than  a natural  evacuation. 

“ Fourthly,  A toad  has  no  particular  enmity  for  the  l’pider ; he 
ufed  to  eat  five  or  fix  with  his  millepedes,  (which  I take  to  be 
its  chief  food)  that  I generally  provided  for  it' before  I found 
cut  that  fiefi  maggots,  by  their  continual' motion;  was  the  mod’ 


tempting  bait;  but  when  offered,  it  ate  blowing  flies  and  hum- 
ble bees  1h.1t  come  from  rhe  rat  tailed  maggot  in  gutters,  or  in 
ftior'  any  iufeft  that  moved.  1 im  gine,  if  a bee  was  to  be  put 
before  a toad,  it  would  certainly  eat  it  to  its  coft  ; hut  as  bees 
are  feldom  ftirring  at  the  fame  time  that  toads  are,  they  can 
feldom  come  in  their  way,  as  they  leldorn  appear  after  tun  rifing 
or  before  fun-fet.  In  the  heat  of  theday  they  will  come  to  the 
mouth  of  their  hole,  I believe,  for  air.  I once  from  my  parlour- 
window  observed  a large  toad  I had  in  the  bank  of  a bowling 
green,  about  12  o’clock  at  noon,  a very  hot  day,  very  bufy  and 
active  upon  the  grais ; fo  uncommon  an  appearance  made 
me  go  out  to  iee  what  it  was,  when  I' found  an  innumerable 
fwarm  of  winged  ants  had  dropped  round  his  hole,  which 
temptation  was  as  irrciiftiblc  as  a turtle  would  be  to  a luxurious 
alderman. 

“Fifthly,  Whether  our  toad  ever  propagated  its  fpecies,  I 
know  not ; rather  think  not,  as  it  always  appeared  well,  and 
not  leflened  in  bulk,  which  it  nuift  have  done,  l Should  think,  if 
it  had  dilcharged’fo  large  a quantity  of  (pawn  as  toads  generally- 
do.  The  females  that are  to  propagate  in  the  fpring,  I ima- 
gine, in  (lead  of  retiring  to  dry  holes,  go  into  the  bottom  of  ponds, 
and  lie  torpid  aniong'lhd  weeds : for,  to  my  great  furprife,  in  the 
middle  of  the  winter, ' having  for  amufement  put  a long. pole  into 
my  pond,  and  twifted  it  till  it  had  gathered  a large  volume  of 
weed,  on  taking  it  off  I found  many  toads-;  and  having  cut 
fome  afunder  with  my  knife,  by.  accident,  to  get  off  the  weed, 
found  them  full  of  fpawn-not  thoroughly  formed.  I am  not 
pofitive,  but  think  there  were  a few  males  in  March;  I know 
there  are  50.  males  * to  one  female,  12  or  14  of  whom  1 have 
feen  clinging  round  a female  : J have  often  dilengaged  her,  and 
put  her  to  a (biliary  male,  to  fee  with  what  eagernels  he  would 
feize  her.  They  impregnate  the  (pawn  as  it  is  drawn  f out 
in  long  firings,  like  a necklace,  many  yards  long  ,not  in  a large 
quantity  of  jelly,  like  frogs’  fpawn. 

“ Sixthly,  Infers  being  their  food;  I never  faw  any  toad 
{how  any  liking  or  diilike  to  any  plant  j:. 

“ Sc-ventbly,  I hardly  remember  any  perfons  taking  it  up  ex- 


* Mr.  John  Hunter  has  allured  me,  that  during  his  refidence  at  Belleifle,  he  dilfeiSted  fome  hundreds  of  toads,  yet  never 
met  with  a Angle  female  among  them. 

-f  1 was  incredulous  as  to  the  objlttrical  offices  of  the  male  toad;  but  fince  the  end  is  fo  well  accounted  for;  and  the  fa£t 
eftablifti-d  by  fuch  good  authority,  belief  muft  take  place. 

Mr.  Demours,  in  the  Memoirs  of  the  French  Acadetny,  as  translated  by  Dr.  Templeman,  vol.  i.  p.  371,  has  been  very, 
particular  in  refpebt  to  the  male  toad  as  adding  the  part  of  an  accoucheur His  account  is  curious,  and  claims  a place  here. 

“ Tn  the  evening  of  one  of  the  long  days  in  lummer,  Mr.  Demours,  being  in  the  king’s  garden,  perceived  two  coupled 

together  at  the  edge  of  a hole,  which  was  formed  in  part  by  a gf  : »t  (lone  at  the  top. 

“ Curiofity  drew  him  to  fee  what  was  the  occafion  of  the  motions  he  obferved,  when  two  fadts  equally  new  furprifed  him.  Th<t 
firjl  was  the  extreme  difficulty  the  female  had  in  laying  her  egs,  infomuch  that  fire  did  not  feem  capable  of  being  delivered’ of 
them  without  fome  affiftance.  The  fecorul  was,  that  the  male  was  mounted  on  the  hack  of  the  female, .and  exerted  all  his  ftfenmh 
with  his  hinder  feet  in  pulling  out  the  eggs,  whilll  his  fore  feet  embraced  her  bread. 

“ In  order  to  apprehend  the  manne-  of  his  working  in  the  delivery  of  the  female, .the  reader  muft  obferve,  that  the  paws 
of  thefe  animals,  as  well  thofe  of  the  fore  feet  as  of  the  hinder,  are  divided  into  feveral  toes,  which  can  perform  the  office 
of  fingers. 

*»  1 1 muft  be  remarked  likewife,  that  the  eggs  of  this  fpecies  of  toads  arc  included  each  in  a membranous  coat  that  is  very  firm,' 
in  which  is  contained  the  embryo;  and  that’thefe  eggs,  which  are- oblong  and  about  two  lines  in  length,  being  falfened  one  to 
another  by  a ftiort  but  very  ftrongcord,  form  a kind  of<chap!et,  the  heads  of  which  are  diftant  from  each  other  about  the  half 
of  their  length,  it  is  by  drawing  this  cord  with  his  paw  that  the  male  performs  the  function  of  a midwife,  and  acquits  him- 
felfin  it  with  a dexterity  that  one  would  not  expeblfrom  fo  lump  lh  an  animal. 

The  prefence  o‘  the  obferver  did  not  a little  difrompofe  the  male  : for  ionic  time  he  flopped  fhort,  and  threw  on  the  curious 
impertinent  affixed  look  that  marked  his  Jifquietnefs  and  fear ; but  he  foon  returned  to  his  work  with  more  precipitation  than 
before,  and  a moment  after  he  appeared  undetermined  whether  he  fh.  mid  continue  it  or  not.  The  lernale  lik’ewifi  di.covered  her 
uneafinefs  at  me  fight  of  the  ftranger,  by  motions  that  interrupt!  d fometimes  the  male  in  his  operation.  At  length,  whether 
the  fi!  cce  -.id  licndy  polture  of  the  fpectaior  had  diffippated  their  fear,  or  that  the  cafe  was  urg'  lit,  the  male  relumed  his  woik 
with  V fame  vigour,  and  fuccefsfully  performed  his  fuixfhion.” 

+ This  queftion  arofe  from  an  afierfton  of  Tinmen  , < hat  the  toad  delighted  in  filthy  herbs.  Deleft atur  cotula,  aflaa,  jlachyde 
fai  ilc.  Tne  unhappy  deformity  of  th  • animal  fecim  10  he  the  only  ground  of  this  as  well  ,is  another  mifreprefen.-  tion  ot  itscon- 
ve  ine  a poifon  with  its  pimples,  its  touch,  and  even  its  breath.  Verruca  latlejecntcs  venenata  infufa  kiftu.  anhditu. 
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ccpt  my  father  and  niyfelf;  I do  not  know  whether  It  had  any 
particular  attachment  to  us. 

“ Eigbtbly,  In  refpeft  to  its  end,  I anfwer  this  laft  query. 
Had  it  not  been  for  a tame  raven,  I make  no  doubt  but 
it  would  have  been  now  living ; who  one  day  feeing  it  at  the 
mouth  of  its  hole,  pulled  it  out,  and  although  I refcued  it, 
pulled  out  one  eye,  and  hurt  it  fo,  that,  rtotwithftanding  its 
living  a twelvemonth,  it  never  enjoyed  itfelf,  and  had  a diffi- 
culty of  taking  its  food,  miffing  the  mark  for  want  of  its  eye  : 
before  that  accident  it  had  all  the  appearance  of  perfect  health. 

5.  The  rubeta,  or  natter-jack,  frequents  dry  and  Tandy 
places  : it  is  found  on  Putney  common,  and  alfo  near  Revefby 
abbey,  Lincolnffiire.  It  never  leaps,  neither  does  it  crawl  with 
the  flow  pace  of  a toad,  but  its  motion  is  liker  to  running. 
Several  are  found  commonly  together,  and  like  others  of  the 
genus  they  appear  in  the  evenings.  The  upper  part  of  the 
body  is  of  a dirty  yellow,  clouded  with  brown,  and  covered  with 
porous  pimples  of  unequal  fizes  : on  the  back  is  a yellow  line. 
The  upper  fide  of  the  body  is  of  a paler  hue,  marked  with  black 
fpots,  which  are  rather  rough.  On  the  fore-feet  are  four  di- 
vided toes ; on  the  hind  five,  a little  webboj,.  The  length  of 
the.  body  is  two  inches  and  a quarter  {^he  breadth  one  and  a 
quarter  : the  length  of  the  fore-legs,  prie  inch  one-fixth ; of 
the  hind-legs,  two  inches.  We  are  indebted  to  Sir  Jofeph  Banks 
for  this  account. 

6.  The  pipal,  or  Surinam  toad,  is  more  ugly  than  even  the 

common  one.  The  body  is  flat  and  broad  ; the  head  fmall  ; 
the  jaws,  like  thofe  of  a mole,  are  extended,  and  evidently 
formed  for  rooting  in  the  ground  : the  fkin  of  the  neck  forms 
a fort  of  wrinkled  collar  : the  colour  of  the  head  is  of  a dark 

chefnut,  and  the  eyes  are  fmall : the  back  which  is  very  broad, 
is  of  alightifli  gray,  and  feems  covered  over  with  a number  of 
fmall  eyes,  which  are  round,  and  placed  at  nearly  equal  di- 
ft^nces.  Thefe  eyes  are  very  different  from  what  they  feem  : they 
are  the  animal’s  eggs,  covered  with  their  ffiells,  and  placed  there 
for  hatching.  Thefe  eggs  are  buried  deep  in  the  fkin,  and  in 
the  beginning  of  incubation  but  juft  appear;  and  are  very 
vifible  when  the  young  animal  is  about  to  burft  from  its  con- 
finement. They  are  of  a reddifh,  fnining  yellow  colour  ; and 
the  fpaces  between  them  are  full  of  fmall  warts,  refembling 
pearls. 

This  is  their  fituation  previous  to  their  coming  forth;  but 
nothing  fo  much  demands  our  admiration  as  the  manner  of 
their  production.  The  eggs,  when  formed  in  the  ovary,  are 
fent,  by  fome  internal  canals,  which  anatomifts  have  not 
hitherto  deferibed,  to  lie  and  come  to  maturity  under  the  bony 
fubftance  of  the  back  : in  this  ftate  they  are  impregnated  by 
the  male,  whofe  feed  finds  its  way  by  pores  very  Angularly 
contrived,  and  pierces  not  only  the  fkin  but  the  periofteum  : 
the  fkin,  however,  is  ftill  apparently  entire,  and  forms  a very 
thick  covering  over  the  whole  brood  ; but,  as  they  advance  to 
maturity,  at  different  intervals,  one  after  another,  the  egg  feems 
to  ftart  forward,  and  burgeons  from  the  back,  becomes  more 
yellow,  and  at  laft  breaks  ; when  the  young  one  puts  forth  its 
head  : it  ftill  however  keeps  its  fituation  until  it  has  acquired 
a proper  degree  of  ftrength,  and  then  it  leaves  the  fhell,  but 
ftill  continues  to  keep  upon  the  back  of  the  parent.  In  this 
manner  thepipal  is  feen  travelling  with  her  wonderous  family 
on  her  back,  in  all  the  different  ftages  of  maturity.  Some  of 
the  ft  range  progeny,  not  yet  come  to  fufficient  perfection,  ap- 
pear quite  torpid,  and  as  yet  without  life,  in  the  egg  : others 
feem  juft  beginning  to  rife  through  the  fkin;  here  peeping 
forth  from  the  fhell,  and  there  having  entirely  forfaken  their 
prifon  : fome  are  fporting  at  large  upon  the  parent’s  back,  and 
others  defending  to  the  ground  to  try  their  own  fortune  below. 
The  male  pipal  is  every  way  larger  than  the  female,  and  has 
the  fkin  lets  lightly  drawn  round  the  body.  The  whole  body 
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is  covered  with  puftules,  refembling  pearls ; and  the  belly, 
which  is  of  a bright  yellow,  feems  as  if  it  were  fewed  up  from 
the  throat  to  the  vent,  a feam  being  feen  to  run  in  that  direc- 
tion. This  animal,  like  the  reft  of  the  frog  kind,  is  moft  pro- 
bably harmlefs. 

7.  The  water  frog  of  Catefby  has  large  black  eyes,  yellow 
irides,  and  long  limbs  : the  upper  part  of  the  head  and  body 
is  of  a dutky  green,  fpotted  with  black  ; and  from  each  eye 
to  the  nofe  is  a white  line  ; and  alfo  a yellow  line  along  the 
fides  to  the  rump.  They  frequent  rivulets  and  ditches,  which 
they  do  not  quit  for  the  dry  land.  It  is  faid  they  will  fpring 
five  or  fix  yards  at  a leap. 

8.  The  rana  arbor ea,  or  green  tree  frog  of  Catefby,  is  of  a 
(lender  ftiape  and  bright  green  colour,  marked  on  each  fide  with 
a line  of  yellow  : the  eyes  are  black  ; the  irides  yellow  ; they 
have  four  toes  before  and  five  behind  ; at  the  end  of  each  toe 
there  is  a round  membrane,  concave  beneath,  and  not  unlike 
the  mouth  of  a leech.  They  lurk  under  the  lower  fides  of 
leaves,  even  of  the  tailed  trees,  and  adhere  firmly,  by  means  of 
the  membranes  at  the  ends  of  their  toes,  flicking  to  the 
fmootheft  furface  : a looking-glafs  was  held  before  one,  at 
four  yards  diftance  ; it  reached  it  at  one  leap,  and  ftuck 
clofely  to  it.  At  night  thefe  frogs  make  an  inceflant  chirp- 
ing, and  leap  from  fpray  to  fpray,  in  learch  of  infeCts. 
This  fpecies  is  common  to  America  and  the  warmer  parts  of 
Europe. 

9.  The  land  frog  of  Catefby  has  much  the  appearance  of  a 
toad  : above  it  is  gray  or  brown,  fpotted  with  dufky;  below 
white,  faintly  fpotted  ; the  irides  are  red  ; and  the  legs  fhort. 
They  frequent  the  high-lands,  and  are  feen  moft  frequently  in 
wet  weather  and  in  the  hotteft  time  of  the  day  : they  leap, 
feed  on  infeCts,  particularly  the  fire-fly  and  ant.  Sometimes 
the  Americans  bake  and  reduce  this  fpecies  to  powder,  which, 
mixed  with  orriceroot,  is  taken  as  a cure  for  a tympany. 

10.  The  cinereous  frog  has  a gibbous,  cinereous,  and  fmooth 
back  ; the  belly  is  yellow  and  granulated  : on  each  fide,  from 
the  nofe  to  the  rump,  there  is  a white  line  ; and  there  is  the 
fame  on  the  outfide  of  the  thighs  and  legs ; the  toes  arebullated 
at  their  ends.  They  inhabit  Carolina. 

RANAI,  one  of  the  Sandwich  iflands  difeovered  by  Captain 
Cook,  is  about  nine  miles  diftant  from  Mowee  and  Morotoi, 
and  is  fituated  to  the  fouthweft  of  the  paflage  between  thofe  two 
ifles.  The  country  towards  the  fouth  is  elevated  and  craggy  ; 
but  the  other  parts  of  the  ifland  had  a better  appearance,  and 
feemed  to  be  well  inhabited.  It  abounds  in  roots,  fuch  as  fweet 
potatoes,  taro,  and  yams ; but  produces  very  few  plantains 
and  bread-fruit  trees.  The  fouth  point  of  Ranai  is  in  the  la- 
titude of  200  46'  north,  and  in  the  longitude  of  203°  8'  eaft. 

RANCID,  denotes  a fatty  fubftance  that  is  become  rank 
or  mufty,  or  that  has  contra&ed  an  ill  fmell  by  being  kept 
clofe. 

RANDIA,  in  botany:  A genus  of  the  monogynia  order, 
belonging  to  the  pentandria  clafs  of  plants ; and  in  the 
natural  method  ranking  with  thofe  of  which  the  order  is 
doubtful.  The  calyx  is  monophyllous  ; the  corolla  falver- 
fliaped;  the  berry  unilocular,  with  a capfular  rind.  There  are 
two  fpecies,  viz.  the  mitis  and  aculeata. 

RANDOLPH  (Thomas),  an  eminent  Englifti  poet  in  the 
17th  century,  was  born  in  Northamptonftiire  1605.  Pie  was 
educated  at  Weftminfler  and  Cambridge,  and  very  early  dif- 
tinguiflied  for  his  excellent  genius  ; for  at  about  nine  or  ten 
years  of  age  he  wrote  the  Hiftory  of  the  Incarnation  of  our 
Saviour  in  verfe.  His  fubfequent  writings  eftabliftied  his  cha- 
radler,  and  gained  him  the  efteem  and  friendthip  of  fome  of 
the  greatell  men  of  that  age,  particularly  of  Ben  Jonfon, 
who  adopted  him  one  of  his  tons  in  the  mufes.  He  died  in 
1634,  and  was  honourably  interred.  Ele  wrote,  1.  The 
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Mufes’  Looking-glafs,  a comedy.  2.  Amyntas,  or  the  Impof- 
fiule  Dowry,  a paftoral,  which  was  adted  before  the  king 
and  queen.  3.  Ariftippus,  or  the  Jovial  Philofopher.  4.  The 
Conceited  Pedlar.  5.  The  Jealous  Lovers,  a comedy.  And, 
6.  Hey  for  Honefty,  down  with  Knavery,  a comedy  ; and  fev#- 
ral  poems. 

RANDOM  shot,  in  gunnery,  is  a (hot  made  when  the  muz- 
zle of  a gun  is  raifed  above  the  horizontal  line,  and  is  not  de- 
figned  to  (hoot  diredtly  or  point-blank. 

The  utmoft  random  of  any  piece  is  about  ten  times  as  far  as 
the  bullet  will  go  point-blank.  The  bullet  will  go  furtheft 
when  the  piece  is  mounted  to  about  45°  above  the  level  range. 
See  Gunnery  and  Projectiles. 

RANGE,  in  gunnery,  the  path  of  a bullet,  or  the  line  it 
defcribes  from  the  mouth  of  the  piece  to  the  point  where  it 
lodges.  If  the  piece  lie  in  a line  parallel  to  the  horizon,  it  is 
called  the  right  or  level  range  : if  it  be  mounted  to  430,  it  is 
faid  to  have  the  utmojl  range ; all  others  between  00  and  45 0 
are  called  the  intermediate  ranges. 

RANGER,  a lworn  officer  of  a foreft,  appointed  by  the 
king’s  letters  patent  ; whofe  bufinefs  is  to  walk  through  his 
charge,  to  drive  back  the  deer  out  of  the  purlieus,  &c.  and 


to  prefent  all  trefpafles  within  his  jurifdidtion  at  the  next 
foreft-court. 

RANK,  the  order  or  place  affigned  a perfon  fuitable  to  his 
quality  or  merit. 

Rank,  is  a ftraight  line  made  by  the  foldiers  of  a battalion 
or  fquadron,  drawn  up  fide  by  fide  : this  order  was  eftablifhed 
for  the  marches,  and  for  regulating  the  different  bodies  of 
troops  and  officers  which  compofe  an  army. 

Rank  and  Precedence,  in  the  army  and  navy,  are  as  follow  : 

Engineers'  Rank.  Chief,  as  colonel ; direftor,  as  lieutenant- 
colonel;  fub-diredtor,  as  major  ; engineer  in  ordinary,  as  cap- 
tain ; engineer  extraordinary,  as  captain-lieutenant ; fub-engi- 
necr,  as  lieutenant ; pradfitioner  engineer,  as  enfign. 

AU^-Rank.  Admiral,  or  commander  in  chief  of  his  ma- 
jefty’s  fleet,  has  the  rank  of  a field-marlhal  ; admirals  with 
their  flags  on  the  main- top  mall:  head,  rank  with  generals  of 
horfe  and  foot ; vice  admirals,  with  lieutenant-generals  ; rear- 
admirals,  as  major-generals  ; commodores,  with  broad  pendants, 
as  brigadier-generals  ; captains  of  pott-fhips,  after  three  years 
from  the  date  of  their  firft  commiffion,  as  colonels  ; other  cap- 
tains, as  commanding  port  (hips,  as  lieutenant  colonels  ; cap- 
tains, not  taking  poll,  as  majors  ; lieutenants,  as  captains. 


Rank  between  the  Army,  Navy,  and  Governors. 


Army. 

Navy. 

Governors. 

General  in  chief 

Admiral  in  chief 

Commander  in  chief  of  the  forces  in  America 

Generals  of  horfe 

Admiral  with  a flag  at 
the  main-top-maft 

Captain-general  of  provinces 

. • i 

Lieutenant-generals 

Vice-admirals 

Lieutenant-generals  of  provinces 

Major-generals 

Rear-admirals 

Lieutenant-governors  and  prefidents 

Colonels 

Poll-captains  of  3 years 

Lieutenant-governors  not  commanding 

Lieutenant-colonels 

Poft-captains 

Governors  of  charter  colonies 

Majors 

Captains 

Deputy-governors 

Captains 

Lieutenants 

Eftablifhed  by  the  king,  1760 

Doubling  of  the  Ranks,  is  the  placing  two  ranks  in  one,  fre- 
quently ufed  in  the  manoeuvres  of  a regiment. 

Ranks  and  Files,  are  the  horizontal  and  vertical  lines  of 
foldiers  when  drawn  up  for  fervice. 

RANSOM  a fum  of  money  paid  for  the  redemption  of  a 
flave,  or  the  liberty  of  a prifoner  of  war.  In  our  law  books, 
ranfom  isalfo  ufed  for  a fum  paid  for  the  pardon  of  fome  great 
offence,  and  to  obtain  the  offender’s  liberty. 

RANULA,  a tumor  underfa  child’s  tongue,  which  like  a 
ligature,  hinders  it  from  fpeaking  or  fucking. 

RANUNCULUS,  crowroot  : A genus  of  the  polyga- 
mia  order,  belonging  to  the  polyandria  clafs  of  plants  ; and  in 
the  natural  method  ranking  under  the  26th  order,  Mul- 
tijUique . The  caiyx  is  pentaphyllous  ; there  are  live  petals, 
each  with  a melliferous  pore  on  the  infide  of  the  heel  ; the 
feed 3 naked. 

There  are  near  40  different  fpecies  of  this  genus;  fix  or  eight 
of  which  claim  general  efleem  as  flowery  plants  for  ornament- 
ing the  gardens,  and  a great  number  are  common  weeds  in  the 
fields,  waters,  and  pafture  ground,  not  having  merit  for  garden 
culture.  Of  the  garden  kinds,  the  principal  fort  is  the  Afiatic 
or  Turkey  and  Perfian  ranunculus,  which  comprii'es  many  hun- 


dred varieties  of  large,  double,  moil  beautiful  flowers  of  various 
colours  : but  feveral  other  fpecies  having  varieties  with  fine 
double  flowers,  make  a good  appearance  in  a colledtion,  though 
as  thofe  of  each  fpecies  confift  only  of  one  colour,  fome  white, 
others  yellow,  they  are  inferior  to  the  Afiatic  ranunculus,  which 
is  large,  and  diverfified  a thoufand  ways  in  rich  colours,  in  dif- 
ferent varieties.  However,  all  the  garden  kinds  in  general 
effect  a very  agreeable  diverfity  in  aflemblage  in  the  flower 
compartments,  &c.  and  they  being  all  very  hardy,  fuccecd  in 
any  open  beds  and  borders,  &c. 

The  Afiatic  fpecies  in  all  its  varieties  will  fucceed  in  any 
light,  rich,  garden  earth  ; but  the  floriffs  often  prepare  a par- 
ticular compoft  for  the  fine  varieties,  confi fling  of  good  gar- 
den mould  or  pafture-earth,  fward  and  all,  a fourth  part  of 
rotted  cow-dung,  and  the  like  portion  of  lea-fand;  and  with 
this  they  prepare  beds  four  feet  wide  and  two  deep  : however, 
in  default  of  fuch  compoft,  ufc  beds  of  any  good  light  earth 
of  your  garden ; or,  if  neceffary,  it  may  be  made  light  and 
rich  with  a portion  of  drift-fand  and  rotten  dung,  cow-dung  is 
moft  commonly  recommended  ; but  they  will  alfo  thrive  in  beds 
of  well-wrought  kitchen  garden  earth,  and  they  often  profper 
well  in  the  common  flower-borders. 


# 
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The  feafon  for  planting  the  roots  Is  both  in  autumn  and 
fpring;  the  autumn  plantings  generally  flower  flrongeft  and 
fbonelt  by  a month  at  lealt,  and  are  fucceeded  by  the  fpring 
planting  in  May  and  June.  Perform  the  autumnal  planting  in 
Odlober  and  the  early  part  of  November  : fome,  however,  plant 
towards  the  latter  end  of  September  in  order  to  have  a very  early 
bloom  ; but  thofe  planted  in  that  month  and  the  beginning  of 
Odtober  often  come  up  with  rank  leaves  loon  after,,  in  winter, 
fo  as  to  require  protection  in  hard  frolts  ; thole,  however, 
planted  about  the  middle  or  latter  end  of  Odtober,  and  begin- 
ning of  November,  rarely  fhoot  up  flrong  till  towards  fpring, 
and  will  not  require  fo  much  care  of  covering  during  winter ; 
and  the  fpring  planting  imy  be  performed  at  the  end  ot  January 
or  beginning  of  February,  or  as  foon  as  the  Weather  is  fettled  ; 
they  will  not  require  any  trouble  of  covering,  and  will  fucceed 
the  autumnal  plants  regularly  in  bloom,  and  will  flower  in 
good  perfection.  Thus  by  two  or  three  different  plantings  you 
may  obtain  a fucceffton  of  thefe  beautiful  flowers  in  conttant 
bloom  from  April  till  the  middle,  of  June  ; but  the  autumnal 
plants,  for  the  general  part,  not  only  flower  flrongeft,  but  the 
roots  increafe  more  in  fize,  and  furnifti  the  belt  off-fets  for  pro- 
pagation : it  is,  however,  proper  to  plant  both  in  fpring  and 
autumn. 

Prepare  for  the  choicer  forts  four-feet  beds  of  light  earth,  and 
rake  the  furfacc  fmooth  : then  plant  the  roots  in  rows  length- 
wife  of  the  beds,  either  by  drilling  them  two  inches  deep,  and 
fix  inches  diftant  in  the  row,  and  the  rows  fix  or  eight  a funder  ; 
or  you  may  plant  them  by  bedding-in,  or  by  dibble-planting, 
the  fame  depth  and  diftance. 

Thofe  defigned  for  the  borders  fhould  be  planted  generally 
towards  the  Ipring,  in  little  clumps  or  patches,  three,  four,  or 
ftve  roots  in  each,  putting  them  in,  either  with  a dibble  ©r  trowel, 
two  or  three  inches  deep,  and  three  or  four  alutukr  in  each 
p.atch,  and  the  patches  at  the  diftance  of  from  about  three  te>  five 
or  ten  feet  placing  them  rather  forward  in  the  border. 

All  the  varieties  of  the  Afiatic  ranunculus  propagate  abun- 
dantly by  off-fets  from  the  root  ; and  new  varieties  are  gained 
by  feed.  — 1.  By  off-fets.  The  time  for  feparating  the  ofl'  fets 
is  in  fummer  when  the  flower  is  paft,  and  the  leaves  and  ltalks 
are  withered  : then,  taking  up  all  the  roots  in  dry  weather,  fepa- 
rate  the  off-fets  from  each  main-root,  and  after  drying  the 
whole  gradually  in  fome  fhady  airy  room,  put  them  up  in  bags 
till  the  autumn  and  fpring feafons  of  planting;  then  plant  them 
as  before,  placing  all  the  off-fets  in  feparate  beds:  many  of 
them  will  blow  the  firft  year,  but  in  the  fecond  they  will  all 
flower  in  the  greateft  perfection.  2.  By  feed.  Save  a quan- 
tity of  feed  from  the  fined  fcmi-double  flowers,  and  low  it 
either  in  Auguft,  or  in  March,  or  April,  though,  to  fave  the 
trouble  of  winter  covering,  fome  prefer  the  fpring  : it  fliould 
be  fowed  in  light  rich  mould,  either  in  pots  or  in  an  eaft  bor- 
der, drawing  very  fha’low  flat  drills  five  or  fix  inches  nfunder. 
in  which  fow  the  feeds  thinly,  and  cover  them  lightly  with 
earth,  giving  frequent  refrefliments  of  water  in  dry  weather, 
and  in  a month  or  fix  weeks  the  plants  will  rife  with  lmall 
leaves  ; obferving  to  continue  the  light  waterings  in  dry  wea- 
ther, to  preferve  the  foil  moift  during  their  lummer’s  growth 
to  increafe  the  fize  ®f  the  roots  ; and  in  June  when  the  leaves 
decay,  take  up  the  roots  and  preferve  them  till  the  feafon  for 
planting,  then  plant  them  in  common  beds,  as  before  directed, 
and  thev  will  flower  the  fpring  following,  when  all  the  doubles 
of  good  properties  fliould  be  marked,  and  the  Angles  thrown 
away. 

The  juice  of  many  fpecies  of  ranunculus  is  fo  acrid  as  to 
raife  blifters  on  the  fkin,  and  yet  the  roots  may  be  eaten  with 
fafety  when  boiled. 

RAPE,  in  law,  the  carnal  knowledge  of  a woman  forcibly 
and  againft  her  will.  This,  by  the  Jcwifh  law,  was  punifhed 


with  death,  in  cafe  the  damfel  was  betrothed  (0  another  man  } 
and,  in  cafe  fhe  was  not  betrothed,  then  a heavy  fine  of  fifty 
fliekels  was  to  be  paid  to  the  damfel’s  father,  and  fhe  was  to  be 
the  wife  of  the  ravi flier  all  the  days  of  his  life  ; without  that 
power  of  divorce,  which  was  in  general  permitted  by  the  Mo 
faic  law. 

The  civil  law  punifhes  the  crime  of  ravifr.ment  with  death 
and  confifcation  of  goods:  under  which  it  includes  both  the 
offence  of  forcible  abdutlion,  or  taking  away  a woman  from 
her  friends  ; and  alfo  the  prefent  offence  of  forcibly  diihonour- 
ingher;  either  of  which,  without  the  other,  is  in  that  law 
fufficient  to  confiitute  a capital  crime.  Alfo  the  ftealing  away 
a woman  from  her  parents  or  guardians,  and  debauching  her, 
is  equally  penal  by  the  emperor’s  edidl,  whether  fhe  confent  or 
be  forced.  And  this,  in  order  to  take  away  from  women  every 
opportunity  of  offending  in  this  way ; whom  the  Roman  laws 
fuppofe  never  to  go  affray  without  the  (edudtion  and  arts  of 
the  other  lex  ; and  therefore,  by  reltraining  and  making  fo 
highly  penal  the  folicitations  of  the  men,  they  meant  to  fecure 
effectually  the  honour  of  the  women.  But  our  Englifh  law 
does  not  entertain  quite  fuch  fubHme  ideas  of  the  honour  of 
either  lex,  as  to  lay  the  blame  of  a mutual  fault  upon  one  of 
the  tranfgreflfors  only ; and  therefore  makes  it  a necefl'ary  in- 
gredient  in  the  crime  of  rape,  that  it  muff  be  againft  the  wo- 
man’s will. 

Rape  was  punilhed  by  the  Saxon  laws,  particularly  thofe  of 
king  Athelftan,  with  death;  which  was-  alfo  agreeable  to  the 
old  Gothic  or>  Scandinavian  conftitution;  Edit  this  was  after- 
wards thought  too  hard:  a-nd- in  its  ftead  another  fevere,  but 
wot  capital,  punifhment  was  inflidted-by  William  the  Con- 
queror, viz.  caftration  and  lofs  of  eyes  ; which  continued  till 
after  Bradton  wrote,  in  the  reign  of  Henry  III.  But  in  order  to 
prevent  malicious  accufations,  it  was  then  the  law,  (and,  it 
feems,  ftill  continues  to  be  lo  in  appeals  of  rape),  that  the 
woman  fhould,  immediately  after,  go  to  the  next  town  , and 
there  make  difeovery  to  fome  credible  perfons  of  the  injury  file 
has  fuffered  ; and  afterwards  fhould  acquaint  the  high  conftable 
of  the  hundred,  the  coroners,  and  the  fherift',  with  the  outrage. 
This  feems  to  correspond  in  fome  degree  with  the  laws  of  Scot- 
land and  Arragon,  which  require  that  complaint  mult  be  made 
within  24  hours  : though  afterwards  by  ftatute  Weftm.  1.  c. 
13.  the  time  of-Hmitation  in  England  was  extended  to  40  days. 
At  prefent  there-  is  no  time  of  limitation  fixed:  for.  as  it  is 
ufually  now  punifhed  by  indictment  at  the  fuit  of  the  king, 
the  maxim  of  law  takes  place,  that  “ nullum  tempus  oc- 
currit  regi :"  but  the  jury  will  rarely  give  credit  to  a ftale  com- 
plaint. During  the  former  period  alfo  it  was  held  for  law, 
that-  the  woman  (by  the  confent  of  the  judge  and  her  parents) 
might  redeem  the  offender  from  the  execution  of  his  fentence, 
by  accepting  him  for  her  hufband  ; if  he  alfo  was  willing  to 
agree  to  the  exchange,  but  not  otherwife. 

In  the  3 Edw.  I.  by  the  ftatute  Weftm.  1.  c.  ip  the  pu- 
nilhment  of  rape  was  much  mitigated:  the  offence  itfelf,  of 
ravifliing  a damfel  within  age,  (that  is,  twelve  years  oM)  either 
with  her  confent  or  without,  or  of  any  other  woman  againft 
her  will,  being  reduced  to  a trefpafs,  if  not  profecute.d  by  ap- 
peal within  qodays,  and  fnbjedting  the  offender  only  to  two 
years  imprifonment,  and  a fine  at  the  king's  will.  But  this 
lenity  being  produdlive  of  the  moll  terrible  con  Icon:  nces,  it 
was,  in  ten  years  afterwards,  13  Edw.  1.  found  neceflary  to 
make  the  offence  of  forcible  rape  felony  by  ftatute  Weftm.  2. 
c.  ,34.  And  bv  ftatute  18  Eliz.  c.  7,  it  is  made  felony  with- 
out benefit  of  clergy  : as  is  alfo  the  abominable  wiokednefs  of 
carnally  knowing  or  abufing  any  woman-child  ui.uer  the 
age  of  ten  years  ; in  which  cafe  the  confent  or  non-confent  is 
immaterial,  as  by  reafon  of  her  tender  years  fhe  is  incapable 
of  judgment  and  diferetion.  Sir  Matthew  Hale  is  indeed  of 
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opinion,  tnat  fuch  profligate  a&ions  committed  on  ah  infant 
under  the  age  of  twelve  years,  the  age  of  female  ilifcretion  by  the 
common  lhw,  either  with  or  without  content,  amount  to  rape 
and  felony  ; as  well  fince  as  before  the  flaluteof  queen  Eliza- 
beth : but  that  law  has  in  general  been  he'd  only  to  extend  to 
infants  under  ten;  though  it  lhould  feem  that  damfels  be- 
tween ten -and  twelve  are  Hill  tinder  the  protection  of  theftatnte 
Weftm.  i.  the  law  with  refpetl  to  their  feduCtion  not  having 
been  altered  by  either  of  the  f’ubfequent  ftatutes. 

A male  infant,  under  the  age  of  fourteen  years,  is  pre- 
fumed by  law  incapable  to  commit  a rape,  and  therefore  it 
feems  cannot  be  found  guilty  of  it.  Tor  though  in  other  fe- 
lonies “ malitia  fupplet  aetatem  yet,  as  to  this  particular 
fpecies  of  felony,  the  law  fuppofes  an  imbecility  of  body  as 
Well  as  mind. 

The  civil  law  feems  to  (uppofe  a proftitute  or  common  har- 
lot incapable  of  any  injuries  of  this  kind  : not  allowing  any 
jpuhifbment  for  violating  the  chafticy  of  her,  who  hath  indeed 
no  chaft ity  at  all,  or  at  lead  hath  no  regard  to  it.  But  the 
law  of  England  does  not  judge  fo  hardly  of  offenders  as  to 
cut  off  all  opportunity  of  retreat  even  from  common  ftrum- 
pets,  and  to  treat  them  as  never  capable  of  amendment.  It 
therefore  holds  it  to  be  a felony  to  force  even  a concubine  or 
hailot  ; becaufe  the  woman  may  have  forfaken  that  unlawful 
courfe  of  life:  for,  as  Brafton  well  obferves,  “ licet  meretrix 
fuerit  antea,  certe  tunc  temporis  non  fuit,  cum  reclamando 
iitquitiae  ejus  confentire  noluit.” 

As  to  the  material  fails  requifite  to  be  given  in  evidence 
and  proved  upon  an  indidlment  of  rape,  they  are  of  fuch  a 
nature,  that,  though  neceffary  to  be  known  and  fettled,  for 
the  convi£lion  of  the  guilty  and  prefervation  of  the  innocent, 
and  therefore  are  to  he  found  in  fuch  criminal  treatifes  as  dif- 
courfe  of  thefe  matters  in  detail,  yet  they  are  highly  improper 
to  be  publicly  difeuffed,  except  only  in  a court  of  juftice. 
\Ve  fhall  therefore  merely  add  upon  this  head  a few  remat ks 
From  Sir  Matthew  Hale,  with  regard  to  the  competency  and 
credibility  of  witueffes ; which  may,  falvo  pudore,  be  con- 
lidercd. 

And,  flrrt/the  party  ravlfhed  may  give  evidence  upon  oath, 
and  is  in  law  a competent  witnefs;  but  the  credibility  of  her 
teftimony,  and  how  far  forth  fhe  is  to  be  believed,  muft  be 
left  to  the  jury  upon  the  circumrtances  of  faCl  that  concur 
in  that  teftimony.  For  inftance:  if  the  witnefs  be  of  good 
fame  ; if  fhe  presently  difeovered  the  offence,  and  made  fearch 
For  the  offender  ; if  the  party  accufed  fled  for  it ; thefe  and 
the  like  are  concurring  circumftanees,  which  give  greater  pro- 
bability to  her  evidence.  But.  on  the  other  fide,  if  fhe  be  of 
evil  fame,  and  Hand  unfupported  by  otheis;  if  fhe  concealed 
the  injury  for  any  confiderable  time  after  (he  had  opportunity 
lo  complain  ; if  the  place,  where  the  faCl  was  alleged  to  be 
committed,  was  where  it  was  poflible  flic  might  have  been 
heard,  arid  fhe  made  no  outcry  : thefe  and  the  like  circum- 
flances  carry  a ftrong,  but  not  conclufive,  prefumption,  that 
her  teftimony  is  falfe  or  feigned. 

Moreover,  if  the  rape  be  charged  to  be  committed  on  an 
infant  under  12  years  of  age,  fhe  may  Hill  be  a competent 
witnefs,  if  fhe  hath  fenfe  and  underftanding  to  know  ih*  na- 
ture and  obligations  of  an  oath;  and,  even  if  fhe  hath  not, 
it  is  thought  by  Sir  Matthew  Hale,  that  (lie  ought  to  be 
heard  without  oath,  to  give  the  court  information  ; though 
that  alone  will  not  be  fufficicnt  to  convict  the  offender.  And 
he  is  of  this  opinon,  firfl,  Becaufe  the  nature  of  the  offence 
being  fecret,  there  may  be  no  other  poflible  proof  of  the  ac- 
tual fadl ; though  afterwards  there  may  he  concurrent  cir- 
cumrtances to  corroborate  it,  proved  by  other  witueffes  : and, 
Fecondly,  Becaufe  the  law  allows  what  the  child  told  her  mo- 
ther, or  “other  relation's,  to  be  given  in  evidence,  fince  the 
Vol.  VIII. 


nature  of  the  cafe  ad-nits  frequently  of  no  better  proof ; an-! 
there  is  much  more  reaion  for  the  court  to  hear  cite  narration 
of  the  child  herfeif,  than  to  receive  it  at  feeondhand  from 
thofe  who  fwear  they  heard  her  fay  fo.  And  indeed  it  feems 
now  to  be  fettled,  that  in  thefe  cafes  infants  of  any  age  are 
to  be  heard  ; and,  if  they  'have  any  idea  of  an  oath,  to  be 
alfo  fworn  : it  being  found  by  experience,  that  infants  of  very 
tender  years  often  give  the  elearfe'ft  and  trneft  teftimony.  B ic 
in  any  of  thefe  cafes,  whether  the  child  he  fworn  or  not,  it  is 
to  be  vvifhed,  in  order  to  render  her  evidence  credible,  that 
there  fhould  be  fome  concurrent  teftimony  of  time,  place,  and 
circuniftance?,  in  order  to  make  out  the  fa6l ; and  that  the 
eonviflion  fhould  not  be  grounded  fingiv  on  the  unfupported 
accufation  of  an  infant  under  years  of  diferetion.  There  may- 
be, therefore,  in  many  cafes  of  this  nature,  witneffes  who  are 
competent,  that  is,  who  may  be  admitted  to  be  heard;  and 
yet,  after  being  heard,  may  prove  not  to  be  credible,  or  fuch 
as  the  jury  is  bound  to  believe.  For  one  excellence  of  the 
trial  by  jury  is,  that  the  jury  are  triers  of  the  credit  of  the 
tvitneffes,  as  well  as  of  the  truth  of  the  fail.  " 

“ It  is  true  (fays  this  lea-ned  judge),  that  rape  is  a moft 
deteftable  crime,  and  therefore  ought  ieverely  and  impartially 
to  be  punilhed  with  death  ; but  it  muft  be  remembered,  that 
it  is  an  accufation  eafy  to  be  made,  hard  to  be  proved,  but 
harder  to  be  defended  by  the  party  accufed,  though  innocent.” 
He  then  relates  two  veiy  extraordinary  cafes  of  malicious  pro- 
feeution  for  this  crime,  that  had  happened  within  his  own  ob- 
fervation ; and  concludes  thus : “ I mention  thefe  iuftanees, 
that  vve  may  be  the  -more  cautious  Upon  trials  of  offences  of 
this  nature,  wherein  the  court  and  jury  may  with  fo  much 
eafe  be  impofed  upon,  without  great  care  and  -vigilance;  the 
heinoufnefs  of  the  offence  many  times  tranfporting  the  judge 
and  jury  with  fo  much  indignation,  that  they-are  over-hafti.y 
carried  to  the  conviction  of  the  perfons  accufed  thereof,  by 
the  confident  teftimony  of  iometimes  falfe  and  malicious  wit- 
neffes.” 

RAPHAEL  (D’Urbiko),  the  greateft,  moft  fubliin  e,  and 
moft  excellent  painter  that  has  appeared  fince  the  revival  of 
the  flue  arts,  was  the  fon  of  an  indifferent  painter  named 
Sanzio,  and  was  born  at  Urbino  on  Good  Friday  14^2.  The 
popes  Julius  II.  and  Leo  X.  who  employed  him,  loaded  him 
with  wealth  and  honour ; and  it  is  faid  that  cardinal  l)e  Su 
Bibiana  had  fuch  a value  For  him,  that  he  offered  him  his  niece 
in  marriage.  His  genius  is  admired  in  all  his'piftures  ; his 
contours  are  free,  his  ordonnances  magnificent,  his  deligtrs 
correft,  his  figures  elegant,  his  expreffions  lively,  his  atti- 
tudes natural,  his  heads  graceful ; in  fine,  every  thing  is  beau- 
tiful, grand,  fnblime,  juft,  and  adorned  with  graces.  Thefe 
various  perfections  he  derived  not  only  from  his  excellent  abi- 
lities, but  from  his  ftudy  of  antiquity  and  anatomy  ; and  from 
the  friendfhip  he  contacted  with  Arioflo,  who  contributed 
not  a little  to  the  improvement  of  his  tallc.  His  pictures  arc 
principally  to  be  found  in  Italy  and  Paris.  That  of  the 
Transfiguration,  preferved  at  Rome  in  the  church  of  St.  Peter 
Monterio,  paffes  for  his  matter-piece.  He  had  a hand  fome 
perfon,  was  well  proportioned,  and  had  great  fvveetnels  of 
temper  ; was  polite,  afftiblc,  and  modeft.  He,  however,  lived 
in  the  utmoft  fplendor;  moft  of  the  eminent  matters  of  his 
time  were  ambitious  of  woiking  under  him  ; and  he  never 
went  out  without  a crowd  of  artifls  and  others,  who  followed 
him  puiely  through  re fpr ft.  He  was  not  only  the  bed  painter 
in  the  world,  but  perhaps  the  bed  architect  too;  on  which, 
account  Leo  X.  charged  him  with  building- St.  Peter’s  church 
at  Rome:  hut  he  was  too  much  adclitftcd  to  pleafure,  which 
occafioned  his  death  at  37  yta-s  of  age.  He  left  a great 
number  of  difciplts  ; among  whom  were  Julio  llomano  and 
John  Ftancis  Pcnni,  who  were  his  hciis.  Many  able  engraver*.. 
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y Raimondi,  George  Mantuan,  and  Blocmart,  engraved  after  died  at  Paris  in  1687.  He  wrote,  1.  A great  number  of  Latin 
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RAPHAIM,  or  Rephaim,  (Mofes),  a name  fignifying 
(i  nrts,  as  they  really  were,  and  an  adtual  people  too,  fituated 
in  13a fan  or  Batanea,  beyond  Jordan,  feparated  from  the 
Zumimmim  by  the  river  Jabbok.  Alio  a valley  near  Jeru- 
Liem  ; Jolblia  x'. 

RAPHANUS,  radish  ; a genus  of  the  filiquofa  order, 
belonging  to  the  teti adynamia  clafs  of  plants  ; and  in  the 
natural  method  ranking  under  the  ,39th  order,  Siliquofa.  The 
calyx  is  dole  : the  filiqua  torofe,  or  f welling  out  in  knots, 
fubarticulated,  and  round.  There  are  two  melliferous  glan- 
dules between  the  ihorter  ftamina  and  the  pillil,  and  two  be- 
tween the  longer  (lamina  and  the  calyx.  There  is  only  one 
fptcies,  viz.  the  fativus.  or  common  garden  radifli ; of  which 
there  are  feveral  varieties.  They  are  annual  plants,  which  be- 
ing (owed  in  the  fpring,  attain  perfection  in  two  or  three 
mouths,  and  (hoot  up  foon  after  into  (talk  for  flower  and  feed, 
which,  ripening  in  autumn,  the  whole  plant,  root  and  top, 
peiifhcs ; fo  that  a freib  lupply  mufl  be  raifed  annually  from 
feed  in  the  fpring,  performing  the  fowings  at  feveral  different 
times,  from  about  Chriftmas  until  May,  in  order  to  continue 
a regular  fncceffion  of  young  tender  radifltes  throughout  the 
feafon  : allowing  only  a fortnight  or  three  weeks  interval  be- 
tween the  fowingsj  for  one  crop  will  not  continue  good 
longer  than  that  (puce  of  time,  before  they  will  either  run  to 
feed,  or  become  tough,  lticky,  and  too  hot  to  eat. 

R APHANIDOoIS,  a punifltment  inflidfed  at  Athens  upon 
adulterers.  The  manner  of  it  was  this  : The  hair  .was  plucked 
off  from  the  privities  of  the  offender,  hot  aflies  laid  upon  the 
place,  and  a radiib  or  mullet  thrufl  up  his  fundament,  as  has 
been  mentioned  under  Adultery.  To  this  Juvenal  alludes, 
Sat.  x.  ver.  317.  Spnofdam  mzchos  et  mugilfs  hi* rat.  Perfons 
who  had  bren  thus  punifhed  were  called  eurfoor/loi.  The 
word  rapbani  tofis  is  derived  from  paCavic,  a radiib. 

RAPHIDIA,  in  zoology;  a genus  of  infcCls,  of  the  neu- 
roptera  order;  the  characters  of  which  are  thefe.  The  head 
is  of  a horny  fubftance,  and  depreffed  or  flattened  : the  mouth 
is  armed,  with  two  teeth,  and  furnifhed  with-four  palpi : the 
Item  mat  a are  three  in  number:  the  wings  are  deflected  : the 
antenraj  re  filiform,  as  long  as  the  thorax  ; the  anterior  part 
of  which  is  lengthened  out,  and  of  a cylindrical  form  : the 
tail  of  the  female  is  terminated  by  an  appendix,  refembling  a 
flexible  crooked  brittle. — There  are  three  fpecies.  The  moft 
remarkable  is  the  opblopfis ; which  for  its  (hape  is  one  of  the 
moft  lingular  that  can  be  feen  (fee  pi.  39.)  It  has  an  oblong 
head,  (lisped  like  a heart,  with  its  point  joined  to  the  thorax, 
and  the  broad  part  before.  It  is  fmooth,  black,  flattened, 
continually  (baking,  with  (hort  antennae,  yellowifli  maxillae, 
and  four  palpi.  Towards  the  middle  of  the  upper  part  of  the 
bead,  between  the  eyes,  are  three  (lemmata,  placed  in  a tn- 
anide.  The  thorax,  to  which  this  head  is  fattened,  is  narrow, 
Jong,  and  cylindrical.  The  abdomen,  broader,  is  black  like 
the  re1. 1 of  the  body,  with  the  fegments  margined  yellow. 
The  feet  are  of  a yellowifli  call.  The  wings,  which  arc  faf- 
ti  riated,  are  white,  diaphanous,  veined,  and  as  it  were  co- 
vered with  a very  fine  net-work  of  black.  This  inJeft,  in 
the  figure  of  its  head,  refemblcs  a fnake.  It  is  found  but 
feldom,  and  in  woods  only.  Its  larva,  chryfalis,  and  habita- 
tation,  are  abfolutely  unknown. 

RAPIER,  formerly  fignified  a long  old-fafliioned  fword,  fucli 
as  thofe  worn  by  the  common  foldiers;  but  it  now  denotes  a 
l.uall  fword,  as  coivtradidinguiflied  from  a back-fword. 

RAPIN  (Rene),  a Jci’uit  and  eminent  French  writer,  was 
born  at  Tours  in  1621.  He  taught  polite  literature  in  the  fo- 
oiety  of  the  Jefuits  with  great  applaufe,  and  was  jullly  efleemed 
oiic  of  the  bell  Latin  poets  and  greatest  wits  of  his  time.  l ie 
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poems,  which  Have  rendered  him  famous  throughout  all  Eu- 
rope; among  which  are  his  Hortonnn  libri  quaiuor,  which 'is 
reckoned  his  matter-piece.  2.  Ilefleftions  on  Eloquence,  Poe- 
try, Hillory,  and  Philofophy.  3.  Companions  between  Virril 
and  Homer,  Demofthenes  and  Cicero,  Plato  and  Aiiflotfe, 
Thucydides  and  Titus  Livius.  4.  The  Hiftory  of  Janfenifm! 
G Several  works  on  religious  fubje&s.  The  bed  edition  of 
his  Latin  poems  is  that  of  Paris  in  X723,  in  3 vols.  i2mo. 

Papin  cle  Tboyras  (Paul  de),  a celebrated  hiftorian,  was  the 
foil  of  James  de  Rapin  lord  of  Thoyras,  and  was  born  at  Caf- 
tres  in  1 66 i . He  was  educated  at  firft  under  a tutor  in  his 
father’s  houfe ; and  afterwards  fent  to  Puylaurens,  and  thence 
to  Saumur.  In  1697  he  returned  to  his  father,  with  a defign 
to  apply  himfelf  to  the  ftudy  of  the  law,  and  was  admitted  an 
advocate:  but  fome  time  after,  reflecting  that  his  being  a Pro- 
teftant  would  prevent  his  advancement  at  the  bar,  he  refolved  to 
quit  the  profeffion  of  the  law,  and  apply  himfelf  to  that  of  the 
fword  ; but  his  father  would  not  confent  to  it.  The  revoca- 
tion of  the'ediCt  of  Nantes  in  1 6S7,  and  the  death  of  his  father, 
which  happened  two  months  after,  made  him  lefolve  to  come 
to  England;  but  as  he  had  no  hopes  of  any  fetthment  here, 
his  tt'ay  was  but  fliort.  He  therefore  foon  after  went  to  Hol- 
land, and  lifted  himfelf  in  the  company  of  French  volunteers  at 
Utrecht,  commanded  by  M.  Rapin  bis  coufin-german.  He  at- 
tended the  prince  of  Orange  into  England  in  1688:  and  the 
following  year  the  lord  Kingfton  made  him  an  enfign  in  his 
regiment,  with  which  lie  went  into  Ireland,  where  Be  gained 
the  tfteem  of  his  officers  at  the  fiege  of  Can  ickfergus,  and 
had  foon  a lieutenant’s  commifiion.  He  was  prefent  at  the 
battle  of  the  Boyne,  and  was  (hot  through  the  fhoulder  at  the 
fiege  of  Limerick.  He  was  foon  after  captain  of  the  company 
in  which  he  had  been  enlign;  but,  in  1693,  refigned  his  com- 
pany to  one  of  his  brothers,  in  order  to  be  tutor  to  the  earl  of 
Portland’s  fon.  I11  1699,  lie  married  Marianne  Teftard ; but 
this  marriage  neither  abated  his  care  of  bis  pupil,  nor  prevented 
bis  accompanying  him  in  his  travels.  Having  finiftied  this  em- 
ployment, he  returned  to  his  family,  which  he  had  fettled  at 
the  Hague;  and  here  he  continued  fome  years.  But  as  he 
found  his  family  increafe,  he  refolved  to  retire  to  fome  cheap 
country;  and  accordingly  removed,  in  1707,  to  Wefel,  where 
he  wrote  his  Hillory  of  England,  and  fome  other  pieces. 
Though  he  was  of  a ttrong  conllitution,  yet  feventeen  yents 
application  (for  fo  long  was  lie  in  compofing  the  hiftory  juft 
mentioned)  entirely  ruined  his  health.  He  died  in  1727. 
He  wrote  in  French,  1.  A Diftertation  on  the  Whigs  and 
Tories.  2.  His  Hiftory  of  England,  printed  at  the  Hague 
in  1726  and  1727,  in  9 vols.  qto,  and  reprinted  at  Trevoux 
in  1728,  in  to  vols.  4to.  This  la  ft  edition  is  more  complete 
than  that  of  the  Hague.  It  has  been  tranflated  into  Engltfh, 
and  improved  with  not^s,  by  the  Rev.  Mr.  Tindnl,  in  2 vols. 
folio.  This  performance,  though  the  work  of  a foreigner,  is 
defervedly  efteemed  as  the  fullelt  and  moft  impartial  collection 
of  Erlglifti  political  tranfaCtions  extant.  The  readers  of  wit 
and  vivacity,  however,  may  be  apt  to  complain  of  him  for 
being  fometimes  rather  tedious  and  dull. 

RAPINE,  in  law,  the  taking  away  another’s  goods,  See.  by 
violence. 

RAPPERSWIL,  a town  of  Swiflerland,  on  the  confines  of 
the  canton  of  Zurich,  and  of  the  territory  of  Gafter,  with  an 
old  caltle.  It  is  ttrong  by  fituation,  being  feated  on  a lieck  of 
land  which  advances  into  the  lake  of  Zurich,  and  over  which 
there  is  a bridge  830  paces  long.  It  is  fubjeCt  to  the  cantons 
of  Zurich  and  Herne.  E.  ion.  8.  57.  N.  lat.  47.  20. 

R APOLFSTEIN,  or  Rib au- Pierre,  a town  of  France, 
in  the  department  of  Upper  Rhine  and  late  province  of  Alface, 
eight  miles  north  of  Colmer.  E.  Ion.  7.  20.  N.  lat.  48.  ja. 
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RAPTUREj  an  ecflafy  or  tranfport  of  mind.  See  Extasy. 

RARE,  in  phyfics,  Hands  oppofcd  to  denfe ; and  denotes  a 
body  that  is  very  porous,  vvhofe  parts  are  at  a great  diilunce 
from  one  another,  and  which  is  fuppofed  to  contain  but  little 
matter  under  a large  bulk.  See  the  following  article. 

RAREFACTION,  in  phyfics,  the  aft  whereby  a body  is 
tendered  rare ; that  is,  brought  to  poflefs  more  room,  or  ap- 
pear under  a larger  bulk,  without  acceflion  of  any  new  matter. 
This  is  very  frequently  the  effeft  of  fire,  as  has  long  been  uni- 
verfaily  allowed.  In  many  cafes,  however,  philofophers  have 
attributed  it  to  the  aftion  of  a repuifive  principle.  However, 
From  the  many  difeoveries  concerning  the  nature  and  proper- 
ties of  the  eleftric  fluid  and  fire,  there  is  the  greatefl  real’on  to 
believe  that  this  repuifive  principle  is  no  other  than  elementary 
fire.  See  Repulsion. 

RAS-el-Fekl,  one  of  the  frontier  provinces  of  Abyfiinia, 
of  which  the  late  celebrated  traveller  Mr.  Bruce  was  made 
governor  while  in  that  country.  It  is  but  of  fmall  extent,  and 
in  its  moll  prpfperous  Hate  contained  only  39  villages.  ' The 
climate  is  extremely  hot,  in  Mr.  Bruce’s  opinion  one  of  the 
hotted  in  the  world.  He  informs  us,  that  on  the  firlt  day  of 
March,  at  three  o’clock  in  the  afternoon,  the  thermometer 
flood  at  1 140  in  the  fiiade,  and  in  the  evening  at  82°;  though 
at  funrife  it  had  been  no  higher  than  61.  N.otwitdanding  this 
appearance  of  extreme  heat,  however,  the  fenfation  was  by  no 
means  intolerable  j they  could  hunt  at  mid-dayr,  and  felt  the 
evenings  rather  cold.  The  foil  is  a fat,  loofe,  black  earth, 
which  our  author  fays  is  the  fame  from  130  to  16°  of  north 
latitude;  at  lead  till  we  come  to  the  deferts  of  Atbara,  where 
the  tropical  rains  ceafe.  This  country  divides  that  of  the  Shan- 
galla  into  two  parts,  nearly  equal.  Thefe  people  inhabit  a belt 
of  land  about  60  miles  broad,  all  along  the  northern  frontier 
of  Abyflmia,  excepting  two  large  gaps  or  fpaces  which  have 
been  left  open  for  the  fake  of  commerce,  and  which  are  inha- 
bited by  drangers,  to  keep  the  Shangalla  in  awe.  The  latter 
trade  in  gold,  which  they  pick  up  in  the  dreams  as  it  is  wafhed 
down  from  the  mountains ; for  there  are  no  mines  in  their  coun- 
try, neither  is  there  any  gold  in  Abyfiinia,  excepting  what 
is  imported  from  this  or  fome  other  country.  The  Shangalla 
are  the  natural  enemies  of  the  inhabitants  of  Ras-el-Feel,  and 
much  blood  has  been  fired  in  the  various  incurfions  they  have 
made  upon  one  another;  though  of  late  tliofe  of  Ras-el-Feel, 
by  the  afii fiance  of  the  emperors,  have  been  enabled  to  keep 
the  Shangalla  at  bay. 

RAS-Sem,  a city  of  Tripoli  in  Barbary,  concerning  which 
a number  of  fables  were  told  by  the  Tripoline  ambalTador,  all 
of  which  were  believed  in  England  and  other  parts  of  Europe 
in  the  beginning  of  this  century.  (See  Petrified  City.) 
Mr.  Bruce  informs  ,us,  that  it  is  fituatcd  about  five  days  jour- 
ney fouth  from  Bengazi ; but.  has  no  water  excepting  one  foun- 
tain, which  has  a difagreeable  tade,  and  feems  to  be  impreg- 
nated with  alum.  Hence  it  has  obtained  the  name  of  Ras-Snn, 
or  the  fountain  of  poifon.  The  only  remains  of  antiquity  iii 
this  place  conlid  of  the  ruins  of  a tower  or  fortification,  which, 
in  the  opinion  of  Mr.  Bruce,  is  as  late  as  the  time  of  the  Van- 
dals ; but  he  fays  he  cannot  imagine  what  life  they  made  of 
the  water,  and  they  had  no  other  within  two  days  journey  of 
the  place.  Here  our  traveller  faw  many  of  the  animals  culled 
jerboa , a kind  of  mice,  which,  he  fays,  feem  to  partake  aB  much 
of  the  nature  of  a bird  as  a quadruped. 

RASAY,  one  of  the  Hebrides  Iflands,  is  about  13  miles 
long  and  2 broad.  It  contains  700  inhabitants,  lias  plenty  of 
fimedone,  fredlone,  and  feeds  great  numbers  of  black  cattle; 
but  has  neither  deers,  hares,  nor  rabbits.  The  only  appearance 
of  a harbour  in  Rafay  is  at  Clachan  Bay,  where  Mi.  Macleod, 
the  proprietor  of  the  ifland,  refutes.  Rafay  prefents  a bold 
fhore,  which  rifes  to  the  height  of  mountains ; and  here  the 
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natives  have,  with  incredible  labour,  formed  many  little  corn- 
fields and  potatoe-grounds.  Thefe  heights  decreafe  at  the 
fouth  end,  where  there  are  fome  farms  and  a good-looking 
country.  Mr.  Macleod  is  foie  proprietor  of  this  ifland,  and 
of  Rona  and  Fladda  at  the  north  end  of  it,  which  are  only 
proper  for  grazing.  The  noufe  of  Rafay  is  pleafantly  fituated 
near  the  fouth -welt  end  of  the  ifland,  which  is  the  molt  level 
part  of  it.  ft  has  an  extenlive  and  excellent  garden,  and  is 
furrounded  with  foreft  trees  of  confiderable  magnitude  ; an- 
other proof  that  trees  will' grow  upon  the  edge  of  the  fea, 
though  it  mull  be  allowed  that  the  channel  here  is  narrow.. 
Immediately  behind  the  houfe  of  llafay  arc  the  ruins  of  an 
ancient  chape!,  now  ufed  as  the  family  burying-place.  Dr. 
Johnfon,  in  his  Tojjr,  exprefles-the  highelt  fatisfaftion  at  the 
reception  he  met  with,  when  in  R.afay,  from  Air.  Macleod/ 

R ASCIANS,  a poor  opprefled  people  who  dwelt  on  both 
fides  of  the  Danube,  and  who,  about  the  year  1594,  being 
weary  of  the  Turkifh  thraldom,  firlt  took  13  of  their  vefltls 
upon  that  river ; and  then  drawing  together  a body  of  fifteen 
thoufand  men  between  Buda  and  Belgrade,  twice  defeated  the 
pallia  of  Temefwar  with  a body  of  fourteen  thoufand  Turks. 
They  afterwards  took  Baczkerek,  four  miles  from  Belgrade, 
and  the  cable  of  Ottadt  ; then  laying  fiege  to  that  of  Beche, 
on  the  Theyfia,  the  old  pafha  of  Temefwar  marched  to  relieve 
it  with  eleven  thoufand  men ; but  the  Rafcians  encountering 
them,  flew  near  ten  thoufand,  and  took  eighteen  pieces  of 
cannon.  The  confcquence  of  this  viftory  was  the  reduftion 
of  Werfetza  and  Lutz.  Then,  fending  to  the  archduke  for 
aid  and  gunners,  they  offered  to  put  themfelves  and  their 
country  under  the  emperor’s  proteftion. 

RASOR  bill.  See  Alca. 

Rasor -Fiji:.  See  Solen. 

RASTALL  (John),  a printer  and  mifcellaneous  writer, 
was  born  in  London,  probably  about  the  end  of  the  15th  cen- 
tury, and  educated  at  Oxford.  Returning  from  the  nniver- 
fity,  he  fettled  in  the  metropolis  and  commenced  printer, 
“ then  elleemed  (fays  Wood)  a profefiion  fit  for  any  fcirolar 
or  ingenious  man.”  He  married  the  filter  of  Sir  Thomas 
More,  with  whom,  we  are  told,  he  was  very  intimate,  and 
whofe  writings  he  flrenuoufiy  defended.  From  the  title-page 
of  one  of  his  hooks,  he  appears  to  have  lived  in  Cheaplide,  at 
the  fign  of  the  Mermaid.  Lie  died  in  the  year  1336,  and  left 
two  fons,  William  and  John  ; the  firft  of  whom  became  a judge 
in  queen  Mary’s  reign,  the  latter  a juftice  of  peace.  This 
John  Rallall,  the  fubjeft  of  the  prefent  article,  was  a zealous 
papift ; but  Bale  fays,  that  he  changed  his  religion  before  bis 
death.  He  wrote,  1.  Natura  naturata.  Pits  calls  it  a copious 
(prolixa)  and  ingenious  comedy,  deferibing  Europe,  Alia,  and 
Africa  ; with  cuts.  What  fort  of  a comedy  this  was,  is  not 
eafy  to  conceive.  Probably  it  is  a cofmographical  defeription, 
written  in  dialogue,  and  therefore  ftyled  a comedy.  2,  The 
pa  fly  me  of  the  people;  the  cronyclts  of  diverfe  realmys,  and 
moll  cfpecially  of  the  realm  of  England,  brevely. compiled  arid 
emprinted  in  Cheapefyc’c,  at  the  iign  of  the  mearroaid,  next' 
Polly fgatc  cum  prhuleg  io,  fol.  3.  Ecclefta  Joba.nr.is;  Uapr.l1, 
1542.  Was  one  of  the  prohibited  books  in  the  reign  of  Hen- 
ry VIII.  4.  I.tgum  Jhiglicanarum  vocabulu  explicates.  French 
and  Latin.  Lund.  1567,  8vo.  And  fome  other  woiks. 

RASTADT,  a town  of  Germany,  in  the  circle  of  Suabia 
and  niarquifate  of  Baden,  with  a handfome  cable.  It  is  re- 
markable for  a treaty  concluded  here  between  the  French  and 
Imperialifls  in  1714;  and  is  feated  on  the  river  Mcrg,  near 
the  Rhine.  E.  Ion.  9.  14.  N.  lat.  48.52. 

RASTENBURG,  a fine  city  in  Pruflia,  on  the  Guher,  fur- 
rounded  with  a wall,  and  fince  1629  alfo  with  a rampart. 

RAT,  in  zoology.  See  Mus.  The  following  receipt  is 
faid  to  have  been  found  efledlual  for  the  dcllruftiun  of  rats. 
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Take  of  the  (Veils  of  (Tavefacre  or  loiiieivbrf,  powdered,  more 
or  lefs,  as  the  qccafiuri  requires,  one  part ; of  oatmeal,  three 
parts  ; mix  them  well,  and  triake  them  iip  into  a paile  with 
honey.  Lay  pieces  of  it  in  the  hobs,  and  on  the  places  whei e 
mice  and  rats  frequent  ; and  it  will  effefclually  kill  or  rid  tHe 
place  of  thole  kind  of  vet  mill  by  their  eating  thereof.  ( , 

Some  time  ago,  the  Society  for  .encouraging' arts  propofed  a 
pnemi'.  m o 50I.  for  a preparation 'capable  of  alluring  or  fafei- 
riating  rats  fo  t hat  they  might  be  taken  alive.  In  consequence 
of  this,  a great  number  of  new  traps,  &c.  were  invented;  and 
the  following  methods  of  alluring  the  rats  to  a certain 'place 
we  e ptibhflied  : ' 

One  of  thofe  mod:  eafily  and  efficaciouffy  pra&ifed  is  the 
trailing  fome 'pieces  of  their  moll  favourite  food,  which  fliould 
be  of  the  kind  that  has  (he  drongeft  (cent,  fuch  as  toafted 
chctfe  or  broiled  red  herrings,  from  the  holes  or  entrances  of 
the  clofet  to  their  recedes  in  every  p;iit  of  the  houfe  or  con- 
tiguous building.  At  the  extremities,  and  in  different  parts  of 
the  courfe  of  this  trailed  track,  fmall  quantities  of  meal,  or  any 
other  kind  of  their  food,  fliould  be' la  id,  to  bring  the  greater 
number  into  the  tracks,  and  to  encourage  them  to  puiTue  it 
to  the  place  where  they  are  intended  to  be  taken  : at  that 
place,  when  time  admits  of  it,  a more  plentiful  'repaft  is  laid 
For  them,  and  the  trailing  repeated  for  two  or  three 
nights. 

Betides  this  trailing  and  way-baiting,  fome  of  the  mod  ex- 
pert of  the  rat-catchers  have  a fhorter  and  perhaps  more  effec- 
tual method  of  bringing  them  together  j which  is  the  calling 
them,  by  makirtg  fuch  a whiffling  noilVas  rtfembles  their  own 
call;  and  by  this  mean's,  with  the  aflillance  of  the  way-baits, 
they  call  them  out  of  their  holes,  and  lead  them  to  the  repaff 
prepared  for  them  at  the  place  defigned  for  taking  them.  But 
this  is  much  more  difficult  to  be  praftiled  than  the  art  of  trad- 
ing; for  the  learning  the  exaft  notes  or  cries  of  tiny  kind  of 
beads  or  birds,  fo  as  to  deceive  them,  is  a peculiar  talent  which 
is  leldom  attained  : though  fome  perfons  have  been  known  who 
could  call  together  a great  number  of  cats  ; and  there  was  a 
man  in  London  who  could  bring  nightingales,  when  they  were 
within  hearing,  about  him,  and  even  allure  them  to  perfch  on 
his  hand,  fo  as- to  be  taken. 

In  practifirtg  either  of  thofe  methods,  of  trailing  or  calling, 
great  caution  mud  be  ufed  by  the  operator  to  lupprefs  and 
prevent  the  feent  of  his  feet  and  body  from  being  perceived  ; 
which  is  done  by  overpowering  that  feent  by  others  of  a 
ftronger  nature.  In  older  to  this,  the  Feet  are  to  be  covered 
with  cloths  rubbed  over  with’  afafeetida,  or  other  Itrong-fmell- 
ing  fubdances ; and  even  oil  of  rhodium  is  fome'times  ufed  for 
this  purpofe,  but  fparingly,  on  account  of  its  dearnefs,  though 
it  has  a very  alluring  as  well 'as  difguifing  efftdl.  If  this  cau- 
tion of  avoiding  the  feent  of  the  operator’s  feet,  near  the  track, 
and  in  the  place  where  the  rats  are  propofed  to  be  collefled, 
be  not  properly  obferved,  it  will  very  much  obftrudl  the  fuc- 
cefs  of  the  attempt  to  take  them  ; for  they  are  very  ffiy  of 
coming  where  the  (cent  of  human  feet  lies  very  frcfli,  as  it  in- 
timates to  their  fagacious  inftin£l  the  prefence  of  human  crea- 
tures, whom  they  naturally  dread.  To  the  above-mentioned 
means  of  alluring  by  trailing,  way-baiting,  and  calling,  is  added 
another  of  a very  material  efficacy,  which  is,  the  ufc  of  oil  of 
rhodium,  which,  like  the  marutn  Syriacum  in  the  cafe  of  cats, 
has  a very  extraordinary  fafeinating  power  on  thefe  animals. 
This  oil  is  extremely  dear,  and  therefore  fparingly  ufed.  It  is 
exalted  in  a fmall  quantity  in  the  place,  and  at  the  entrance, 
of  it,  where  the  rats  are  intended  to  be  taken  ; particularly  at 
the  lime  when  they  are  to  be  lad  brought  together,  in  order 
to  their  deffrudtion  ; and  it  is  ufed  alfo  by  frnearing  it  on  the 
furface  of  fome  of  the  implements  ufed  in  taking  by  the  me- 
thod hero  deferibed  ; and  the  effect  it  has  in  taking  off  their 
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caution  and  dread,  by  the  delight  thy  appear  to  have  in  it, 
is  very  extraordinary. 

It  is  ufual,  likewife,  for  the  operator  to  difguife  bis  figure  as 
well  as  feent,  which  is  done  by  putting  on  a fort  of  gown  or 
cloak,  of  one  colour,  that  hides  the  iiatural  form,  and  makes 
hirii  appear  like  a poll  or  fome  fuch  inanimate  thing ; which 
habit  niuft  likewife  be  filer; teil  as  above,  to  overpower  the 
fmell  of  nis  perfon  ; and  befides  this,  he  is  to  avoid  all  mo- 
tion till  he  has  fecured  hl3  point  of  having  all  the  ra’.s  in  his 
power. 

When  the  rats  are  thus  enticed  and  col le died,  where  time  is 
afforded,  and  the  whole  in  any  houfe  and  out-buildings  are  in- 
tended to  Be  cleared  away,  they  are  fullered  to  regale  on  what 
they  inoll  like,  which  is  ready  prepared  for  them,  and  then  to 
go  away  quietly  for  two  or  three  nights  ; by  which  means  thofe 
that  are  not  allured  the  fit  ft  night  are  brought  afterwards, 
either  by  their  fellows,  or  the  effects  of  the  trailing,  &c.  and 
will  not  fail  to  come  duly  again,  if  they  are  not  difturbed  or 
molefted.  But  many  ot  the  rat-catchers  make  fhorter  work, 
and  content  themfelves  with  what  can  be  brought  together  in 
one  night  or  tivo;  but  this  is  never  effectual,  unlefs  where 
the  building  is  fmall  and  entire,  and  the  rats  but  few  in  num- 
ber. 

The  means  of  taking  them,  when  they  are  brought  together, 
are  various.  Some  entice  them  into  a very  large  hag,  the 
month  of  which  is  fulficienlly  capacious  to  cover  nearly  the 
whole  floor  of  the  place  where  they  are  collected;  which  is 
done  by  frnearing  fome  veflel,  placed  in  the  middle  of  the  bag, 
with  oil  of  rhodium,  and  laying  in  the  bag  baits  of  food.  This 
bag,  which  before  lay  flat  on  the  ground  with  the  mouth  fpread 
open,  is  to  be  fuddenly  clofed  when  the  rats  are  all  in.  Others 
drive  or  fright  them,  by  flight  noifes  or  motions,  into  a bag  of 
a long  form,  the  mouth  of  which,  after  ail  the  rats  are  come 
in,  is  drawn  up  to  the  opening  of  the  place  by  which  they  en- 
tered,  all  other  ways  of  retreat  being  fecured.  Others  again, 
intoxicate  or  poilbn  them,  by  mixing  with  the  repaft  prepared 
for  them  the  coculus  Indicus,  or  the' nux  vomica.  They  direifl 
four  ounces  of  the  coculus  Indicus,  with  twelve  ounces  of  oat- 
meal, and  two  ounces  of  treacle  or  honey/made  into  a moiit 
pa'lte  with  ftrong  beer  : but  if  the  nux  vomica  be  ufed,  a much 
lets  proportion  will  ferve  than  is  here  given  of  the  coculus. 
Any  fimilar  compofition  of  thefe  drugs,  with  that  kind  of  food 
the  rats  are  moft  fond  of,  and  which  has  a ftrong  flavour,  to 
hide  that  of  the  drugs,  will  equally  well  anfwer  the  end.  If 
indeed  the  coculus  Indicus  be  well  powdered,  and  infufed  ill 
ftrong  beer  for  fome  time,  at  leaft  half  the  quantity  heie  direct- 
ed will  ferve  as  well  as  the  quantity  before-mentioned.  When 
the  rats  appear  to  be  thoroughly  intoxicated  with  the  coculus, 
or  fick  with  the  nux  voniica,  they  may* be  taken  with  the 
hand,  and  put  into  a bag  or  cage,  the  door  of  the  place  being 
firli  drawn  to,  left  thofe  who  have  ftrength  and  fenfe  remaining 
efcape. 

V^s-v-ljland,  a fmall  detached  part  of  the  illand  of  Lundy, 
off  the  north  coaft  of  Devon.  Though  noted  in  Donn’s  map 
of  the  county,  it  is  not  worth  mention  here,  but  as  giving  op- 
portunity to  fubjoin  a further  notice  of  Lundy,  which  ifiand  was 
purchafed  a few  years  fince  by  Mr.  Cleveland  M.  P.  lor  about 
1-200  guineas,  who  has  a fmall  villa  on  it  : not  more  than  4.0 
acres  are  cultivated  : it  is  let  altogether  for  70I.  a-year.  The  foil 
is  good,  though  no  trees  will  grow  on  the  illand.  It  has  fine 
fprings  of  water  : the  houfes  are  feven  : the  inhabitants,  men, 
women,  and  children,  do  not  exceed  24.  The  bird  called  tnurr, 
whofe  eggs  are  very  large  and  fine,  the  Lundy  parrot,  and  rab- 
bits, arc  the  chief  produce  ; thefe  abound,  and  are  taken  lor  the 
feathers,  eggs,  and  Ikins,  principally.  They  have  now  (1794) 
70  bullocks  and  400  lhcep,  but  the  latter  do  not  thrive.  They 
pay  no  taxes;  billing  fluffs  often  call  with  necefluries  : the 
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fituation  is  very  pleafant,  and  the  rocks  around,  which  are 
large,  and  partly  granite,  are  wild,  romantic,  and  novel.  It 
had  probably  more  inhabitants  once,  as  human  bones  have  been 
ploughed  up.  It  has  no  place  of  worffiip,  nor  public-houfe  ; 
but  Grangers  are  always  welcome.  Eight  cannon  lie  on  the 
battlements  on  the  top  of  a very  deep  precipice,  under  which 
is  a curious  cavern.  Lord  Gower,  Mr.  Benfon,  and  S'r  J.  B. 
Warren,  K.  B.  have  been  former  proprietors.  See  Lundy. 

Rat -Tails,  or  Arrrjls.  See  Farriery. 

RATAFIA,  a fine  fpirituous  liquor,  prepared  from  the 
kernels.  See.  of  feveral  kinds  of  fruits,  particularly  of  cher- 
ries and  apricots.  Ratafia  of  cherries  is  prepared  by  bruiting 
the  cherries,  and  putting  them  into  a veflei  wherein  brandy  has 
been  long  kept ; then  adding  to  them  the  kernels  of  cherries, 
with  ttrawberries,  fugar,  cinnamon,  white  pepper,  nutmeg, 
cloves;  and  to  2,0  pound  of  cherries  io  quarts  of  brandy. 
The  veflei  is  left  open  ten  or  twelve  days,  and  then  flopped 
dole  for  two  months  before  it  be  tapped.  Ratafia  of  apricots 
is  prepared  two  ways,  viz.  either  by  boiling  the  apricots  in 
white-wine,  adding  to  the  liquor  an  equal  quantity  of  brandy, 
with  fugar,  cinnamon,  mace,  and  the  kernels  of  apricots  ; in- 
fufing  the  whole  for  eight  or  ten  days ; then  draining  the  li- 
quor, and  putting  it  up  for  ufe  : or  elfe  by  infufing  the  apricots, 
cut  in  pieces,  in  brandy,  for  a day  or  two,  palling  it  through 
a draining  bag,  and  then  putting  in  the  ufual  ingredients. 

RATCH,  or  rash,  in  clock-work,  a fort  of  wheel  having 
twelve  fangs,  which  ferve  to  lift  up  the  detents  every  hour,  and 
make  the  clock  flrike.  See  Clock 

RATCHETS,  in  a watch,  are  the  finall  teeth  at  the  bottom 
of  the  fufy,  or  barrel,  which  flops  it  in  winding  up. 

RATE,  a ftandard  or  proportion,  by  which  cither  the  quan- 
tity or  value  of  a thing  is  adjufied. 

RATES,  in  the  navy,  the  orders  or  clafles  into  which  the 
Blips  of  war  are  divided,  according  to  their  force  and  magni- 
tude. The  regulation,  which  limits  the  rates  of  men  of  war 
to  the  fmalleft  number  polfible,  feems  to  have  been  dictated  by 
conliderations  of  political  economy,  or  of  that  of  the  fimplicity 
of  the  fervice  in  the  royal  dock-yards.  The  Britilh  fleet  is  ac- 
cordingly diflributed  into  fix  rates,  exclufive  of  the  inferior 
vefiels  that  ufually  attend  on  naval  armaments  ; as  (loops  of 
war,  armed  (hips,  bomb-ketches,  fire-lhips  and  cutters,  or 
fchooners  commanded  by  lieutenants  Ships  of  the  firft  rate 
mount  ioo  cannon,  having  42-pounders  on  the  lower-deck,  24- 
pounders  on  the  middle-deck,  12-pounders  on  the  upper-deck, 
and  6 pounders  on  the  quarter-deck  and  forecaftle.  They  are 
manned  with  850  men,  including  their  officers,  feamen,  ma- 
rines, and  fervants. 

In  general,  the  (hips  of  every  rate,  befides  the  captain,  have 
the  matter,  the  boatfwain,  the  gunner,  the  chaplain,  the 
purfer,  the  furgeon,  and  the  carpenter ; all  of  whom,  except 
the  chaplain,  have  their  mates  or  alfiflants,  in  which  are  com- 
prehended the  fail-maker,  the  mafter  at  arms,  the  armourer, 
the  captain’s  clerk,  the  gunfmith,  kc.  The  number  of  other 
officers  is  always  in  proportion  to  the  rate  of  the  (hip.  Thw3 
a firft  rate  has  fix  lieutenants,  fix.  mailer's  mates,  twenty-four 
niidlhipmen,  and  five  furgeon’s  mates,  who  are  confidered  as 
gentlemen  : befides  the  following  petty  officers  ; quarter-matters 
and  their  mates,  fourteen  ; boatfwain’s  mates  and  yeomen, 
eight  ; gunner’s  mates  and  affiftants,  fix  ; quarter-gunners, 
twenty  five;  carpenter’s  mates,  two,  befides  fourteen  alfiflants  ; 
with  one  fteward,  and  fteward’s  mate  to  the  purler. 

If  the  dimenfions  of  all  (hips  of  the  fame  rate  were  equal, 
it  would  be  the  fimpleft  and  moft  perfpicuous  method  to  collect 
them  into  one  point  of  view  in  a tahle  : but,  as  there  is  no  in- 
variable rule  for  the  general  dimenfions,  we  mull  content 
ourfelve8  with  but  a few  remarks  on  (hips  of  each  rate,  Co  as 
to  give  a general  idea  of  the  difference  between  than. 
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The  Vi&ory,  one  of  the  laft  built  of  our  firft  rates,  is  223 
feet  6 inches  in  length,  from  ihe  head  to  the  Item  ; the  length 
of  her  keel,  131  feet  3 inches;  that  of  her  gun  deck,  or  lower- 
deck,  186  feet ; her  extreme  breadth  is  31  feet  10  inches  ; her 
depth  in  the  hold,  21  feet  6 inches  ; her  burthen  2162  Ions  ; 
and  her  poop  reaches  6 feet  before  the  mizen-maft. 

Ships  of  the  fecond  rate  carry  go  guns  upon  three  decks,  of 
which  thole  on  the  lower  battery  are  32-pounders  ; thole  on 
the  middle,  1 8-povtnders  ; on  the  upper-deck,  12-pounders; 
and  thofe  on  the  quarter-deck,  6-pounders,  which  ufually 
amount  to  four  or  fix.  Their  complement  of  men  is  75-q  in 
which  there  are  6 lieutenants,  four  mafter’s  mates,  24  midfliip- 
men,  and  four  furgeon’s  mates,  14  quarter-mafters  and  their 
mates,  eight  boatl'wain’s  mates  and  yeomen,  fix  gunner’s 
mates  and  yeomen,  with  22  quarter-gunners,  two  carpenter's 
mates,  with  10  alfiflants,  and  one  fteward  and  fteward’s  mate. 

Ships  of  the  third  rate  carry  from  64  to  3o  cannon,  which 
are  31,  18,  and  9 pounders.  The  80-gun  (hips  however  begin 
to  grow  out  of  repute,  and  to  give  way  to  thofe  of  74,  70,  <kc. 
which  have  only  two  whole  batteries  ; whereas  the  former  have 
three,  with  28  guns  planted  on  each,  the  cannon  of  their  up- 
per deck  being  the  fame  as  thofe  on  the  quarter-deck  and  fore- 
caftle of  the  latter,  which  are  9-pounders.  The  complement 
in  a 74  is  630,  and  in  a 64,  500  men  ; having,  in  peace,  four 
lieutenants,  but  in  war,  five;  and  when  an  admiral  is  aboard, 
fix.  They  have  three  mafter’s  mates,  16  midffiipmen,  three 
furgeon’s  mates,  10  quarter  mailers  and  their  mates,  fix  boat- 
fwain’s mates  and  yeomen,  four  gunner’s  mates  and  yeomen, 
whh  18  quarter-gunners,  one  carpenter’s  mate,  with  eight 
affiftants,  and  one  fteward  and  ftevvard’s  mate  under  the 
purler. 

Ships  of  the  fourth  rate  mount  from  60  to  30  guns,  upon 
two  decks,  and  the  quarter-deck.  The  lower  tier  is  compofed 
of  24  pounders,  the  upper  tier  of  12-pounders,  and  the  cannon 
on  the  quarter-deck  and  forecaftle  are  6 pounders.  The  com- 
plement of  a ,o-gun  (Hip  is  330  men,  in  which  there  are  three 
lieutenants,  two  mafter’s  mates,  10  midffiipmen,  two  furgeon’s 
mates,  eight  quarter-mafters  and  their  mates,  four  boatfwain’s 
mates  and  yeomen,  one  gunner’s  mate  and  one  yeoman,  with 
1 2 quarter-gunners,  one  carpenter’s  mate  and  fix  affiftants,  and 
a fteward  and  fteward’s  mate. 

All  vefiels  of  war,  under'the  fourth  rate,  are  u final ly  compre- 
hended under  the  general  name  of  frigates , and  never  appear 
in  the  line  of  battle.  They  are  divided  into  the  5th  and  6 h 
rates  ; the  former  mounting  from  40  to  32  guns,  and  the  ‘latter 
from  23  to  20.  The  larged  of  the  fifth  rate  have  two  decks 
of  cannon,  the  lower  battery  being  of  1 8-pounders,  and  that  of 
the  upper-deck  of  9-pounders;  but  thofe  of  3 6 and  32  guns 
have  one  complete  deck  of  guns,  mounting  1 2-pounders,  bo- 
lides the  quarter-deck  arid  forecaftle,  which  carry  6-pounders. 
The  complement  of  a fhip  of  44  guns  is  280  men  ; and  that 
of  a frigate  of  36  guns,  240  men.  The  firft  has  three,  and 
the  fecond  two  lieutenants  ; and  both  have  two  matter's  males, 
fix  midfhipmen,  two  furgeon’s  mates,  fix  quarter-mafters  and 
their  mates,  two  boatfwain’s  mates  and  one  yeoman,  one  gun- 
ner’s mate  and  one  yeoman,  with  10  or  1 x quarter-gunners, 
and  one  puffer’s  fteward. 

Frigates  of  the  6th  rate;  carry  9-pounders,  thofe  of  2$  guns 
having  3-pounders  on  their  quarter-deck,  with  200  men  for 
their  complement ; and  thofe  of  24,  160  men  : the  former  has 
two  lieutenants,  the  latter  one  ; and  both  have  two  matter's 
rentes,  four  raidftiipmen,  one  lurgeon’s  mate,  four  quarter- 
matters  and  their  mates,  one  boatfwain’s  mate  and  one  yeoman, 
one  gunner's  mate  and  one  yeoman,  with  fix  or  I'even  quarter- 
gunners,  and  one  purler’s  fteward. 

The  (loops  of  war  carry  from  18  to  8 cannon,  the  largeft  of” 
which  have  fix-pounders  ; and.  tho  1'niaHelt,  viz.  thofe  of  8 or 
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1 o guns,  fjur-pound.Ts.  Their  officers  are  generally  the  fame 
as  in  the  6th  rates,  with  little  variation  ; and  their  complements 
or  men  are  from  120  to  60,  in  proportion  to  their  force  or 
magnitude.  A\ B.  Bomb-velTels  are  on  the  fame  eftab'lifhinenl  as 
{loops;  but  fire-fiiips  and  hofpital-fhips  are  on  that  of  fifth  rates. 

Nothing  more  evidently  manifefts  the  great  improvement  of 
the  marine  art,  and  the  degree  of  perfection  to  which  it  has 
arrived  in  Britain,  than  the  facility  of  managing  our  firft  rates; 
which  were  formerly  efteemed  incapable  of  government,  unlefs 
in  the  moft  favourable  weather  of  the  fumtner.  Ships  of  the 
fecond  rate,  and  t.hofe  of  the  third,  which  have  three  decks, 
carry  their  fails  remarkably  well,  and  labour  very  little  at  fea. 
They  are  excellent  in  a general  aCtion,  or  in  cannonading  a 
fortrefs.  Thofe  of  the  third  rate,  which  have  two  tiers,  are  fit 
for  the  line  of  battle,  to  lead  the  convoys  and  fquadrons  of 
fhips  of  war  in  acftion,  and  in  general  to  fuit  the  different  ex- 
igencies of  the  naval  fervice.  The  fourth-rates  may  be  employed 
on  the  fame  occafions'  as  the  third  rates,  and  may  be  alfo  de- 
ftined  amonglt  the  foreign  colonies,  or  on  expeditions  of  great 
diiiance  ; fince  thefe  velfels  are  ufually  excellent  for  keeping 
and  fuftaining  the  fea.  Velfels  of  the  fifth  rate  are  too  weak 
to  fuffer  the  flioek  of  a line  of  battie  ; but  they  may  be  deftined 
to  lead  the  convoys  of  merchant  Blips,  to  proteCi  the  commerce 
in  the  colonies,  to  cruize  in  different  llations,  to  accompany 
fquadrons,  or  be  fent  exprefs  with  neceffary  intelligence  and 
orders.  The  fame  may  be  obferved  of  the  fixth  rates.  The  fri- 
gates, which  mount  from  28  to  3S  guns  upon  one  deck,  with 
the  quarter-deck,  arc  extremely  proper  for  cruizing  againft  pri- 
vateers, or  for  fhortexpeditiens,  being  light,  long,  and  ufually 
excellent  failers. 

RATEEN,  or  Ratten,  in  commerce,  a thick  woollen  Buff, 
.quillsd,  woven  on  a loom  with  four  treddles,  like  ferges  and 
other  fluffs  that  have  the  whale  or  quilling.  There  are  fome 
rateens  dreffed  and  prepared  like  cloths;  others  left  fimply  in 
the  hair,  and  others  where  the  hair  or  knap  is  friged.  Rateens 
are  chiefly  manufactured  in  France,  Holland,  and  Italy,  and 
.are  moftly  ufed  in  linings.  The  frize  is  a fort  of  c'oarfc  rateen, 
,ar.d  the  drugget  is  a rateen  half  linen  half  woollen. 

RATIFICATION,  an  aft  approving  of  and  confirming 
fomething  done  by  another  in  our  name. 

RATIO,  in  arithmetic  and  geometry,  is  that  relation  of  ho- 
mogeneous things  which  determines  the  quantity  of  one  from 
the  quantity  ol  another,  without  the  intervention  of  a third. 
Two  numbers,  lines,  or  quantities,  A and  B,  being  propofed, 
their  relation  one  to  another  may  te  confidered  under  one  of 
thefe  two  heads  : 1.  How  much  A exceeds  B,  or  B exceeds  A ? 
And  this  is  found  by  taking  A from  B,  or  B from  A,  and  is 
called  arithmetic  reajon , or  ratio.  2.  Or  how  many  times,  and 
parts  of  a time,  A contains  B,  or  B contains  A ? And  this  is 
called  geometric  reajon  or  ratio  ; (or,  as  Euclid  defines  it,  it  is 
the  mutual  habitude,  or  rcfpecl,  of  two  magnitudes  of  the  fame 
kind,  according  to  quantity;  that  is,  as  to  how  often  the  one 
contains,  or  is  contained  in  the  other)  ; and  is  found  by  di- 
viding A by  B,  or  B by  A.  And  here  note,  that  that  quantity 
which  is  referred  to  another  quantity  is  called  the  antecedent 
of  the  ratio  : and  that  to  which  the  other  is  referred  is  called 
the  confequent  of  the  ratio  ; as,  in  the  ratio  of  A to  B,  A is  the 
antecedent,  and  B the  confequent.  Therefore  any  quantity,  as 
antecedent,  divided  by  any  quantity  as  a confequent,  gives  the 
ratio  of  that  antecedent  to  the  confequent. 

Thus  the  ratio  of  A to  B is  — but  the  ratio  of  B to  A is  — » 

B A 

I ! 2 

and,  in  numbers,  the  ratio  of  12  to  four  is  — = a,  or  tri- 

4 
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pie  ; but  the  ratio  of  4 to  12  is  — = — j ortubtriplc. 

Acd  here  note,  that  the  quantities  thus  compared  muff  b«  of 


the  fame  kind  ; that  is,  fuch  as  by  multiplication  may  be  made 
to  exceed  one  the  other,  or  as  thefe  quantities  are  Bid  to  have  a 
ratio  between  them,  which,  being  multiplied,  may  be  made  to 
exceed  one  another.  Thus  a line,  how  lhort  foever,  maybe  mul- 
tiplied, that  is,  produced  fo  long  as  to  exceed  any  given  right 
line ; and  confequently  thefe  may  be  comoared  together,  and 
the  ratio  expreffed  : but  as  the  line  can  never,  by  any  multipli- 
cation whatever,  be  made  to  have  breadth,  that  is,  to  ba  made 
equal  to  a luperficies,  how  fmall  foever ; thefe  can  therefore 
never  be  compared  together,  and  confequently  have  no  ratio  or 
refpeft  one  to  another,  according  to  quantity  ; that  is,  as  to 
how  often  the  one  contains,  or  is  contained  in  the  other,  tee 
Quanti  TV. 

RATIOCINATION,  the  act  of  reafoning.  See  Reason- 
ing. 

RATION,  or  Rathn,  in  the  army,  a portion  of  ammu- 
nition, bread,  drink,  and  forage,  diftributed  to  each  foldier  in 
the  army,  for  his  daily  fubfiltence,  &c  The  horfe  have  rations 
of  hay  and  oats  when  they  cannot  go  out  to  forage.  The  ra- 
tions of  bread  are  regulated  by  weight.  The  ordinary  ration 
of  a foot  foldier  is  a pound  and  a half  of  bread  per  day.  The 
officers  have  feveral  rations  according  to  their  quality  and  the 
number  of  attendants  they  ate  obliged  to  keep.  \\  hen  the  ra- 
tion is  augmented  on  occafions  of  rejoicing,  it  is  called  a double 
ration.  The  (hip's  crews  have,  alfo  their  rations  or  allow- 
ances of  bifket,  pulfe,  and  water,  proportioned  according  to 
their  flock. 

RATIONALE,  a folution  or  account  of  the  principles  of 
fome  opinion,  aftion,  hypothefis,  phenomenon,  or  the  like. 

RAT1BOR,  a town  of  Germany,  in  Silefia,  and  capital  of  a 
duchy  of  the  lame  name,  with  a caftle.  It  has  been  twice 
taken  by  the  Swedes,  and  is  feated  on  the  river  Oder,  in  a 
country  fertile  in  corn  and  fruits,  15  miles  north-eaft  of 
Troppaw,  and  142  ealt  of  Prague.  E.  Ion.  22.  24.  N.  iat. 
50.  14. 

RATISBON,  an  ancient  and  Brong  city  of  Bavaria,  feated 
on  the  Danube,  over  which  is  a bridge  of  1 5 arches.  It  is  free 
and  imperial,  and  an  epilcopal  fee,  whofc  bifhop  is  a prince  of 
the  empire.  It  is  full  of  gentry,  and  there  are  very  handfome 
flruflures,  particularly  fix  monafteries.  The  town-houle  is 
magnificent,  and  in  its  hall  the  general  diets  of  the  empire 
meet.  The  inhabitants,  in  general,  are  proteftants,  as  all  the 
.ma'gifirates  mull  be.  It  is  55  miles  footheaft  of  Nuremburg, 
62  north  by  ealt  of  Munich,  and  195  well  by  north  of  Vienna. 
E.  Ion.  12.  5.  N.  Iat.  48.  58. 

RATLINES,  or,  as  the  Tailors  call  them  ratlins,  thofe  lines 
which  make  the  ladder  fteps  to  go  up  the  Ihrouds  and  puitocks, 
hence  called  the  ratlins  of  the  Jhrouas. 

RATOLFZEL,  a Brong  town  of  Germany,  in  Suabia, 
near  the  welt  end  of  the  lake  Conftance.  It  is  feated  on  that 
part  of  it  called  Bodcnfec,  and  belongs  to  the  houfe  of  Aultria, 
who  took  it  from  the  duke  of  Wirtemburg,  after  the  battle  of 
Nordlingen.  It  is  12  miles  weff  of  the  city  of  Conffance. 
It  is  defended  by  the  impregnable  caftle  of  Hohcn  Dwell, 
on  an  inaccelfible  hill  in  the  middle  of  a plain,  the  rock  of 
which  is  flint,  fo  that  a few  men  may  hold  it  out  againlt  an 
army. 

RATTLESNAKE.  SccCrotalus. 

Rattlesnake-AcoA  See  Polygala. 

RATZEBURG,  or  Ratzemburg,  an  ancient  town  of  Ger- 
many, in  the  circle  of/Lower  Saxony,  and  in  the  duchy  of 
Lawenburg,  with  a bifhop’s  fee  and  a caftle.  The  town  de- 
pends on  the  duchy  of  Lawcnbirrg,  and  the  cathedral  church 
on  that  of  Ratzeburg.  It  is  feated  on  an  eminence,  and  almoft 
furrounded  with  a lake  25  miles  in  length,  and  three  in  breadth. 
The  duke  of  Lawenburg  feized  and  fortified  it  in  1689,  and 
the  king  of  Denmark  took  it  in  1693  ; but  it  was  difmantlecl, 
and  reftored  in  1700  to  the  duke,  who  re-fortified  it.  This 
9 


town  has  been  frequently  pillaged,  particularly  in  1552,  by 
Francis  duke  of  Saxe  Lawcnburg,  becaulethe  canons  rciufed  to 
elect  his  ion  Magnus  their  bifhop.  It  lies  nine  miles  fouth  of 
Lubec.  This  place  is  noted  for  its  excellent  beer.  E.  Ion.  ic.58. 
N.  lat.  v3-  47- 

RAVA,  a town  of  Great  Poland  and  capital  of  a palatinate, 
of  the  fame  name,  with  a fortified  cattle,  where  they  keep 
ilate  prifoners.  The  houfes  are  built  of  wood,  and  there  is  a 
Jefuits’  college.  It  is  featcil  in  a morals  covered  with  water, 
which  proceedsfrom  the  river  Rava,  with  which  it  is  furrounded. 
It  is  45  miles  fouth  of  liloiko,  and  <;o  fouth-weftof  Warfaur. 
The  palatinate  is  bounded  on  the  north  by  that  of  Blofko,  on 
the  ealt  by  that  of  Mazovia,  on  the  fouth  by  that  ofSandomer, 
and  on  the  weft  by  that  of  Lencieza. 

RAVELIN,  in  fortification,  was  anciently  a flat  baftion 
placed  in  the  middle  of  a curtain  ; but  now  a detached  work 
compofed  only  of  two  faces,  which  make  a faliant  angle  with- 
out any  flanks,  and  raifed  before  the  counterfcarp  of  the  place. 
See  Fortification. 

RAVEN,  in  ornithology.  See  Corvus. 

Sea  Raven,  or  corvo  viar'ino  of  Kongo  in  Africa,  in  ichthy- 
ology, is  about  fix  feet  long,  and  big  in  proportion  ; but  the 
moll  lingular  circumttance  appertaining  to  this  creature  is  the 
ftone  found  in  its  head,  to  which  the  natives  afefibe  foine  me- 
dicinal virtues,  and  the  delicate  talie  of  its  hard  roe,  which  is 
itill  much  admired,  when  dried  in  the  fun,  and  becomes  as  hard 
as  a ftone. 

RAVENGLAS,  a town  of  Cumberland  in  England,  fitu- 
ated  between  the  rivers  li  t,  and  Elk,  which,  with  thefea  encom- 
_ pafs  three  parts  of  it.  It  is  a well  built  place,  and  has  a good 
road  for  {hipping,  which  biings  it  fome  trade.  E.  Ion.  o.  5. 
N.  lat.  54.  20. 

RAVENNA  (anc.  geog.),  a noble  city  of  Gallia  Cilpadana  ; 
a colony  of  Thefi'alians,  on  the  Adriatic,  in  waflies  or  a boggy 
•fituation,  which  proved  a natural  fecurity  to  it.  The  houles 
were  all  of  wood,  the  communication  by  bridges  and  boats, 
and  the  town  kept  fweet  and  clean  by  the  tides  carrying  away 
the  mud  and  foil,  (Strabo).  Anciently  it  had  a port  at  the 
mouth  of  the  Bedefis ; Auguftus  added  a new  port,  capacious 
to  hold  a fleet,  for  the  fecurity  of  the  Adriatic,  between  which 
and  the  city  lay  the  Via  Csefaris.  In  the  lower  age  it  was  the 
feat  of  the  Ottrogoths  for  72  years  ; but  being  recovered  by 
Narfes,  Juflinian’s  general,  it  became  the  refidence  of  the  ex- 
archs, magiflrates  fent  by  the  emperor  from  Conftantinople, 
for  175  years,  when  it  was  taken  by  the  Longobards.  It  is 
- ftill  called  Ravenna,  capital  of  Romania.  The  feat  of  the 
wettern  or  Roman  empire  was  by  Honorius  tranflated  to  Ra- 
venna about  the  year  404,  and  hence  the  country  in  which  it 
flood  was  called  Romania,  in  the  pope’s  territory.  It  had  a 
very  flourifhing  trade  till  the  fea  withdrew  two  miles  from 
it,  which  has  been  a great  detriment.  The  fortifications  ate 
f of  little  importance,  and  the  citadel  is  gone  to  ruin.  It  is  now 
i mott  remarkable  for  the  excellent  wine  produced  in  its  ncigh- 
m bourhood.  The  maufoleum  of  Thcodoric  is  ftill  to  be  fecn, 
t -remarkable  for  being  covered  by  a tingle  ftone  28  feet  in  dia- 
»P meter  and  1 5 thick.  It  was  at  Ravenna  that  the  duke  of 
‘Nemours  fell,  after  having  gained  a mott:  decitive  victory  over 
the  confederate  army,  in  1511. 

RAVENSBURG,  a county  of  Germany  in  Weftphalia, 
T.  bounded  on  the  north  by  the  bifhopricsofOfnaburgand  Minden, 
1 an  the  caft  by  Lemgow,  on  the  fouth  by  the  bittiopric  of  Pader- 
‘ born,  and  on  the  well  by  that  of  Munfler.  it  belongs  to  the 
| king  of  Pruflia,  and  has  its  name  from  the  cattle  of  llavetif- 
I burg. 

Ravensburg,  a free  and  imperial  town  of  Germany,  in 
Algow,  in  the  circle  of  Suabia.  It  is  well  built,  and  the  pub- 
i ic  flruftures  are  handfome.  The  inhabitants  are  partly  i'ro- 


leflants  and  partly  Papifls.  It  is  feated  on  the  river  Cherrfs,  in 
E.  Ion.  9.  46.  N.  lat.  47.  44. 

RAVET,  an  infebl  fhaped  like  a may-bug,  or  cock-chattel, 
(fee  Scarabjeos),  with  which  the  i (land  of  Guadaloupe  is 
much  pottered.  It  has  a (linking  fmell,  preys  upon  paper,, 
books,  arid  furniture,  and  whatever  they  do  not  gnaw  is  difeo- 
loured  by  their  ordure.  Thefe  natty  in  feds,  which  are  very 
numerous,  and  appear  chiefly  by  night,  would  be  intolerable), 
were  it  not  tor  a large  fpider,  fome  of  them  as  long  as  a man’s 
fill,  which  intangles  them  in  its  web,  and  otherwife  furprifes 
them.  On  which  account  the  inhabitants  of  the  itland  are 
very  careful  of  thefe  fpiders. 

RAVILLIAC  (Francis),  the  infamous  aflallin  of  Henry 
IV.  of  France,  was  a native  of  Angoulefme,  and  at  the  time 
of  his  execution  was  about  one  or  two  and  thirty-years  of  age. 
Raviiliac  was  the  fon  of  parents  who  lived  upon  alms.  Elis 
father  was  that  fort  ol  inferior  retainer  to  the  law,  to  which  the 
vulgar  give  the  name  of  a pettifogger,  and  his  l’on  had  been 
bred  up  in  the  fame  way.  Raviiliac  had  let  up  a claim  to  an 
ettate,  but  the  caufe  went  againft  him  : this  di (appointment 
attested  his  mind  deeply  : he  afterwards  taught  a fchool,  and, 
as  himfelf  laid,  received  charitable  gifts,  though  but  of  a very 
fma.ll  value,  from  the  parents  of  thofe  whom  he  taught  ; anil 
yet  his  diflrefs  was  fo  great  that  he  had  much  ado  to  live. 
When  he  was  feized  for  the  king’s  murder,  he  was  very  loofely 
guarded  ; all  were  permitted  to  fpeak  with  him  who  pleafed  .5 
and  it  was  thought  very  remarkable  that  a Jefuit  fhould  fay 
to  him,  “ Friend,  take  care,  whatever  you  do,  that  you  don’t 
charge  honeft  people. ” He  was  removed  next  day  from  the 
houfe  of  Efpernon  to  the  Conciergerie,  the  proper  prifon  of 
the  parliament  of  Paris.  When  he  was  firft  interrogated,  he 
anfwered  with  great  boldnefs,  “ That  he  had  done  it,  and 
would  do  it,  if  it  were  to  do  again.”  When  he  was  told  that 
the  king  though  dangeroufly  wounded  was  living  and  might 
recover,  he  faid  that  he  had  ftruck  him  horn;,  and  that  he  was 
fure  he  was  dead.  In  his  fubfequent  examinations  he  owned 
that  he  had  long  had  an  intention  to  kill  the  king,  becaufe  he 
fuftered  two  religions  in  his  kingdom  j and  that  he  endea- 
voured to  obtain  an  audience  of  him,  that  he  might  admonifh 
him.  He  alfo  faid  that  he  underftood  the  king's  great  arma- 
ment to  be  againft  the  Pope,  and  that,  in  his  opinion,  to  make 
war  againft  the  Pope,  was  to  make  war  againft  God.  We 
have  no  diftind  account  of  the  three  laft  examinations  ; hut  he 
is  faid  to  have  perfifted,  in  the  mott  folenm  afieverations,  that 
he  had  no  accomplices,  and  that  nobody  had  perl'uaded  him  to 
the  fad.  He  appeared  furprifed  at  nothing  fo  much  as  at  the 
univerfal  abhorrence  of  the  people,  which,  it  feems,  he  did  not 
exped.  They  were  forced  to  guard  him  ftridly  from  his  fellow- 
prifoners,  who  would  otherwife  have  murdered  him.  The 
butchers  of  Paris  defired  to  have  him  put  into  their  hands,  af- 
firming that  they  would  flay  him  alive,  and  that  he  fhould  ftill 
live  12  days.  When  he  was  put  to  the  torture,  he  broke  out 
into  horrid  execrations,  and  always  infilled  that  he  did  the  fad 
from  his  own  motive,  and  that  he  could  accufe  nobody.  On 
the  day  of  his  execution,  after  he  had  made  the  amende  honour- 
able before  the  church  of  Notre  Dame,  he  was  carried  to  the 
Greve;  and,  being  brought  upon  a lcaftbld,  was  tied  to  a 
wooden  engine  in  the  fliape  of  a 'St.  Andrew’s  crofs.  The 
knife  with  which  he  did  the  murder  being  fattened  in  his  right- 
hand.  it  wats  firft  burnt  in  a flow  fire  ; then  the  (leftiy  parts' of 
his  body  were  torn  with  red-hot  pincers,  and  melted  lead,  oil 
pitch,  and  rolln,  poured  into  the  wounds,  and  through  a day 
funnel  into  his  bowels  by  the  navel.  The  people  refuted  to 
pray  for  him;  and  when,  according  to  the  fentence  pronounced 
upon  him,  he  came  to  he  dragged  to  pieces  by  four  horfes,  one 
of  thofe  that  were  brought  appearing  to  be  hut  weak,  one  of 
the  fuedators  otteted  his  own,  with  which  the  criminal  was 
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»nuch  moved  : Fie  Is  fald  to  have  then  made  a confeilion,  which 
was  to  written  by  the  gretfier  Voifin,  that  not  fo  much  as  one 
word  of  it  could  ever  be  read.  He  was  very  earned  lor  abio- 
lution,  which  his  confeff'or  refufed,  unlefs  he  would  reveal  his 
accomplices;  “ Give  it  me  conditionally  (faid  he);  upon  con- 
dition that  I have  told  the  truth,”  which  thev  did.  His  body 
was  lo  rubutt,  that  it  refitted  the  force  of  the  horfes  ; and  the 
executioner  was  at  length  obliged  to  cut  him  into  quarteis, 
which  the  people  dragged  through  the  dreets.  The  houle  in 
which  he  was  born  was  demolilhed,  and  a column  of  infamy 
erected  ; his  father  and  mother  were  banifhed  from  Angoulclme, 
and  ordered  to  quit  the  kingdom  upon  pain  of  being  hanged  if 
They  returned  without  any  form  of  procels  ; his  brothers,  litters, 
uncles,  and  other  relations,  were  commanded  to  lay  afide  the 
name  of  Ravilliae,  and  to  affume  feme  other.  Such  was  the 
fate  of  this  execrable  monder,  who  according  to  his  own  ac- 
count, differed  himfelf  to  be  impelled  to  fuch  a fa£t  by  the  fe- 
ditious  fermons  and  books  of  the  Jefuits,  whom  Henry,  rather 
out  of  fear  than  lore,  had  recalled  and  caretfed,  and  to  whom 
he  had  bequeathed  his  heart. 

Neither  the  dying  words  of  Ravilliae,  nor  fo  much  of  his 
procefs  as  was  publithed,  were  credited  by  his  cotemporaries. 
Regalt  the  hidorian  fays  that  there  were  two  different  opinions 
concerning  this  aflalfination  ; one,  that  it  was  conduced  by 
fome  grandees,  who  facrificed  that  monarch  to  their  old  refent- 
ments ; the  other,  that  it  was  done  by  the  emiffaries  of  the 
Spaniards.  Letters  from  Brufl'els,  Antwerp,  Mechlin,  and 
other  places,  were  received  before  the  15th  of  May,  with  a 
report  of  the  king’s  death.  Tnough  nothing  occurs  in  the  exa- 
minations of  Ravilliae  that  were  firft  publifhed,  in  reference 
lo  his  journeys  to  Naples  and  other  places  ; yet  as  thefe  are 
fet  down  as  certain  truths  by  good  authors,  fo  there  are  proba- 
ble grounds  to  believe  that  they  were  not  fidlitious.  It  appears 
from  Sir  Ralph  Winwood’s  Memorials,  that  Ravilliae  had  been 
not  long  before  at  Brufl'els.  Amongft  other  circumdances  that 
created  a very  great  doubt  whether  the  aflalfin  fpoke  truth, 
were  the  things  found  in  his  pocket  at  the  time  he  was  feized  ; 
amongd  which  was  a chaplet,  the  figure  of  a heart  made  in 
cotton,  in  the  centre  of  which  he  faid  there  was  a Bit  of  the  true 
crofs,  but  when  cut  there  was  none,  which  hd  affirmed  was 
given  him  by  a canon  at  Angoulefme,  a piece  of  paper  with  the 
arms  of  France  painted  upon  it,  another  full  of  charafters,  and 
a third  containing  verfes  for  the  meditation  of  a criminal  going 
to  execution.  The  provod  of  Pluviers,  or  Petiviers,  in  Beauce, 
about  fix  miles  from  Paris,  had  faid  openly  on  the  day  that 
Henry  IV.  was  murdered,  “ This  day  the  king  is  either  Plain 
or  dangeroully  wounded.”  After  the  king’s  death  was  known, 
he  was  feized,  and  fent  prifoner  to  Paris  ; but,  before  he  was 
examined,  he  was  found  hanged  in  the  firings  of  his  drawers. 
Plis  body  was,  notwithdanding,  hung  up  by  the  heels  on  the 
common  gibbet  on  the  ipth  of  June.  What  increafed  the 
fufpicions  grounded  on  this  man’s  end,  waS.his  having  two  Tons 
Jefuits,  and  his  being  a dependant  on  the  family  of  Monfieur 
d’Entragues. 

RAUN,  upon  the  river  Miza,  a town  of  fome  drength,  re- 
markable for  a bloody  fkirmidt  between  the  Prulfians  and  Auf- 
trians  in  Augud  1744.  The  king  of  Pruffia,  intending  to 
get  poffeffion  of  Beraun,  fent  thither  fix  battalions,  with  eight 
cannon,  and  800  huflars  ; but  General  Fedititz  being  there 
with  a great  party  of  his  corps,  and  M.  Luchefi  with  1000 
horfe,  they  not  only  repulfcd  the  Prulfians,  but  attacked  them 
in  their  turn,  and,  after  a warm  difpute,  obliged  them  to  retire 
with  confiderable  lofs. 

RAURICUM  (anc.  gcog  ),  a town  of  the  Raurici,  fituated 
over  againfi  Abnoba,  a mountain  from  which  the  Danube 
lakes  its  rile.  A Homan  colony  led  by  L,.  Manutius  Plancus 
the  ftholar  and  friend  of  Cicero  ; called  Colonla  Rauriaca 


(Pliny),  Raurica  (Infcription),  Augujhi  Raurlcorum.  The 
town  wasdefiroyed  in  Julian’s  time,  ft  is  now  commonly 
called  Aug/},  a village  greatly  decayed  from  what  it  formerly 
was.  It  is  fituated  on  the  Rhine,  diftant  about  two  hours 
to  theeall  of  Bafil.  The  country  is  now  the  canton  of  Bal'd. 

IlAY  (John),  a celebrated  botanid,  was  the  fon  of  Mr. 
Roger  Ray  a blarkfmith,  and  was  born  at  Black  Nutly  in 
Efiex  in  1628.  He  received  the  firit  rudiments  of  learn- 
ing at  the  grammar-l'rhool  at  Braintree  ; and  in  1644  was  ad- 
mitted into  Catharine-hall  in  Cambridge,  from  whence  he 
afterwards  removed  to  Trinity-college  in  that  univerfity.  He 
took  the  degree  of  mader  of  arts,  and  became  at  length  a fenior 
fellow  of  the  college  ; hut  his  imenfe  application  to  his  liudies 
having  injured  his  health,  he  was  obliged  at  his  leifure  hours  to 
exercile  himfelf  by  riding  or  walking  in  the  fields,  which  led 
him  to  the  ffudy  of  plants.  He  noted  from  Johnfon,  Parkin- 
fon,  and  the  Pbytologia  Bril  annua,  the  places  wheie  curious 
plants  grew  ; and  in  1658  rode  from  Cambridge  to  the  city  of 
Cheffer,  from  whence  he  went  into  North  Wales,  vifiting 
many  places,  and  among  others  the  famous  hill  of  Snowdon  ^ 
returning  by  Shrcwibury  and  Gloucefter.  In  1 660  he  publifhed 
his  Cutalogus  Plantarum  circa  Cavtabrigiam  nafeentium,  and 
the  fame  year  was  ordained  deacon  and  pried.  In  1661  he 
accompanied  Francis  Willoughby,  Efq.  and  others  in  fearch  of 
plants  and  other  natural  curiofities,  in  the  north  of  England 
and  Scotland  ; and  the  next  year  made  a wedern  tour  from 
Cheffer,  and  through  Wales,  to  Cornwall,  Devonthire,  Dorfct- 
Ihire,  Hampdiire,  Wiltdiire,  and  other  counties.  He  after- 
wards travelled  with  Mr.  Willoughby  and  other  gentiemea 
through  Holland,  Germany,  Italy,  France,  &c.  took  feveral 
tours  in  England,  and  was  admitted  fellow  of  the  Royal  So- 
ciety. In  1672,  his  intimate  and  beloved  friend  Mr.  Wil- 
loughby died,  in  the  37th  year  of  his  age,  at  Middleton  Hall, 
his  feat  in  Yorkdiiie;  “ to  the  infinite  and  unfpeakable  lofs 
and  grief  (fays  Mr.  Ray)  of  myfelf,  his  friends,  and  all  good 
men.”  There  having  been  the  clofed  and  fincereff  friendffiip 
between  Mr.  Willoughby  and  Mr.  Ray,  who  were  men  of  fimi- 
lar  natures  and  taftes,  from  the  time  of  their  being  fellow  col- 
legians, Mr.  Willoughby  not  only  confided  in  Mr.  Ray  in  his 
life-time,  but  alio  at  his  death:  for  he  made  him  one  of  the 
executors  of  his  will,  and  charged  him  with  the  education  of 
his  fons  Francis  and  1 homas,  leaving  him  alfo  lor  life  6cl.  per 
annum.  The  elded  of  thefe  young  gentlemen  not  being  four 
years  of  age,  Mr.  Kay,  as  a faithful  trufiee,  betook  himfelf  to 
the  inlirudtion  of  them  ; and  for  their  ufe  compofed  his 
Nomemclator  Clajficus,  which  was  publifhed  this  very  year,  1673. 
Francis,  the  elded,  dying  before  he  was  of  age,  the  younger 
became  Lord  Middleton.  Not  many  months  alter  the  death  of 
Mr.  Willoughby,  Mr.  Ray  lod  another  of  his  bed  friends, 
bifliop  Wilkins;  whom  he  Hfited  in  London  the  iSth  of  No- 
vember 1672,  and  found  near  expiring. by  a total  fupprellioa 
of  urine  for  eight  days.  As  it  is  natural  for  the  mind,  whea 
it  is  hurt  in  one  part,  to  feek  relief  from  another  ; fo  Mr.  Ray, 
having  lod  foine  of  his  bed  friends,  and  being  in  a manner 
left  deditute,  conceived  thoughts  of  marriage  ; and  accord- 
ingly, in  June  1674,  did  actually  marry  a gentlewoman  of 
about  20  years  of  age,  the  daughter  of  Mr.  Oakley  of  Laun- 
ton  in  Oxfordfhire.  Towards  the  end  of  this  year  canie  forth 
his  “ Obfervations  Topographical,  Moral,  ike."  made  in  fo- 
reign countries  ; to  which  was  added  his  Catalugus  Stirpium  1* 
extern  regionibus  obfer-vatarum  : and  about  the  lame  time  his 
Collodion  of  unufual  or  local  Engltjb  words,  which  he  had  ga- 
thered up  in  his  travels  through  the  counties  of  England. 
After  having  publiffied  many  books  on  fubjedds  foreign  fo  his 
profelfion,  he  at  length  refolvcd  to  publilh  in  the  charadler  of  a 
divine  as  well  as  in  that  of  a natural  philofopher : in  which 
view  he  publifhed  his  excellent  demon  drat  ion  of  the  being  awl 
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attributes  of  God,  entitle  ] The  Wtfdom  of  God  manfefted  in 
the  li  tres  of  the  Creation,  8vu,  1697.  The  rudiments  of  this 
work  were  read  in  lome  college  left ures  ; and  another  collec- 
tion of  the  fame  kind  he  enlarged  and  publiflied  under  the  title  of 
Three  Phfi  0 biological  Difcourfes,  concerning  the  Chaos , Deluge, 
and  Dijfolution  of  the  World,  8vo,  '692.  Fie  died  in  170  5, 
He  was  model!,  affable,  and  communicative;  and  was  diltin- 
guifhed  by  his  probity,  charity,  lbbriety,  and  piety.  He  wrote 
a great  number  of  works;  the  principal  of  which,  betides 
thofe  already  mentioned,  are,  1.  Catalogus  Plant  arum  Anglic. 
2.  DiBionariolum  Trilingue  fecundum  locos  communes.  3.  Hif- 
toria  Planiarum , Species,  haBenus  editas,  aliafjue  infuper  multas 
no-v  fer  inventas  et  defcriptas  compleBms,  3 vols.  4.  Mcthodus 
Plantarum  noma,  cum  Tahulis,  Svo,  and  feveral  other  works  on 
plants.  5.  Synopfis  Methodica  Animalium  quadrupedum  et  Ser- 
pentini  generis,  Svo.  6.  Synopfis  Me  bodxca  Avium  et  Pifcium. 
7.  Hifloria  InfeBcrum,  opus  pojlhumum.  8.  Methodus  InfeBa- 
rum.  9.  Philofophical  Letters,  &c. 

Ray,  in  optics,  a beam  of  light  emitted  from  a radiant  or 
luminous  b >dy.  See  Light  and  Ottics. 

InfieBed  Rays,  thofe  rays  of  light  which,  on  their  near  ap- 
proach to  the  edges  of  bodies,  in  palling  by  them,  are  bent  out 
of  their  courfe,  being  turned  either  from  the  body  or  towards 
it.  This  property  of  the  rays  of  light  is  generally  termed 
diffraBion  by  foreigners,  and  Dr.  Hooke  fometimes  called  it 
deflcBion. 

RefleBed  Rays,  thofe  rays  of  light  which,  after  falling  up- 
on the  body,  do  not  go  beyond  the  furface  of  it,  but  are  thrown 
back  again. 

RefraBed  Rays,  thofe  rays  of  light  which,  after  falling  upon 
any  medium,  enter  its  furface,  being  bent  either  towards  or 
from  a perpendicular  to  the  point  on  which  they  fell. 

Pencil  of  Rays,  a number  of  rays  iifuing  from  a point  of 
an  objeft,  and  diverging  in  the  form  of  a cone. 

RAZOR,  a well  known  inftrument  for  (having  off  the  hair. 
As  lhaving  to  many  people  is  a molt  painful  operation-,  cutlers 
in  different  countries  have  long  applied  their  (kill  to  remove 
that  inconvenience.  Some  have  invented  foaps  of  a peculiar 
kind  to  make  the  operation  more  eafy,  and  fume  have  invented 
liraps.  With  refpedl  to  razors,  fome  have  fucceeded  rather 
by  accident  than  from  any  fixed  principle  ; and  therefore  we 
have  found  great  inequality  in  the  goodnefs  of  razors  made  by 
the  fame  art  iff. 

RE,  in  grammar,  an  infeparable  particle  added  to  the  begin- 
ning of  words  to  double  orotherwife  modify  their  meaning;  as 
in  re-adlion,  re-move,  re-export,  8cc. 

RE-ALTION,  in  phyfiology,  the  refiftance  made  by  all  bo- 
dies to  the  aftion  or  impulfe  of  others  that  endeavour  to  change 
its  llate  whether  of  motion  or  reft,  ike. 

READING,  the  art  of  delivering  written  language  with 
propriety,  force,  and  elegance. 

We  muft  not  judge  fo  unfavourably  of  eloquence  or  good 
reading  (fays  the  illuftrious  Fenelon),  as  to  reckon  it  only  a 
frivolous  art,  that  a declaimer  ufes  to  impofe  upon  the  weak 
imagination  of  the  multitude,  and  to  ferve  his  own  ends.  It  is 
a veiy  ferious  art,  defigned  to  inftru6t  people  ; to  fupprefs 
their  paffions,  and  reform  their  manners  ; to  lupport  the 
laws,  direct  public  councils,  and  to  make  men  good  and 
happy.” 

Reafon  and  experience  damonftrate,  that  delivery  in  reading 
ought  to  t'e  lefs  animated  than  in  interejlcd  f peaking.  1 n every 

exercileof  the  faculty  of  fpcech,,  and  thofe  expretfions  of  coun- 
tenance and  gefture,  with  which  it  is  generally  attended,  we 
may  be  confidered  to  be  always  in  one  of  the  two  following 
fituations:  1'irft,  delivering  our  hofom  fentiments  on  circurn- 
ftances  which  relate  to  ourlelves  or  others,  or,  fecondly,  re- 
peating fomething  that  was  fpoken  on  a certain  occafion  for 

Vol.  vni. 


the  amufement  or  information  of  an  auditor.  Now  if  we  oh- 
ferve  the  deliveries  natural  to  thele  two  fruauoris,  w<  fn  ill  ' 
find  that  the  fir  Id  may  be  accompanied  wo h every  degiee  of 
expreffion  which  can  mamtefi  itfelr  in  us,  from  the  t owe  It  of 
lympathy  to  the  moll  violent  and  energy  ic  of  the  fiq  .rior 
paftions  ; while  the  latter,  from  the  fpeaker’s  thief  byfmefo 
being  to  repeat  what  he  heard  with  accuracy,  difeovers  only  a ' 
faint  imitation  o tho'e  figns  of  the  emotion-  which  we  luppbfe 
agitated  him  from  whom  the  words  were  firft  borrowed.— 
The  ufe  and  neceftity  of  this  difference  of  manner  is  evident ; 
and  if  we  are  attentive  to  thefe  natural  figns  of  expredion,  we 
fhall  find  them  conforming  with  the  greateft  nicety  to  the  flight- 
ed and  mod  minute  movements  ot  the  bread. 

This  repetition  of  another’s  words  might  be  fuppofed  to 
pafs  through  the  mouth  of  a fecond  or  third  perl'pu  ; and  in 
thtfe  cafes,  fince  they  were  not  ear  and  eye  witneffes  of  him 
who  firft:  fpoke  them,  their  manner  of  delivery  would  want  the 
advantage  neceffarily  ariling  from  an  immediate  idea  of  the 
original  one;  hence,  on  this  account,  this  would  be  a (till  lefs 
lively  reprefentation  than  that  of  the  firft  repeater:  But  as, 
from  a daily  oblervation  of  every  variety  of  fpeech  and  its 
affociated  figns  of  emotion,  mankind  foon  become  pretty  well  ' 
acquainted  with  them,  and  this  in  different  degrees,  according 
to  their  difeernment,  fen  Ability,  Ike.  experience  fhows  us  that 
thefe  latter  repeaters  (as  we  call  them)  might  conceive  and  ufe  ‘ 
a manner  of  delivery  which,  though  lefs  charaBeriJUc  perhaps,  1 
would  on  the  whole  be  no  way  inferior  to  the  firft,  as  to  the  ’ 
common  natural  expreflion  proper  for  their  lunation.  It  ap- 
pears, therefore,  that  repeaters  of  every  degree  may  be  e deemed 
upon  a level  as  to  animation,  and  that  our  twofold  diflSnATon- 
above  contains  accurately  enough  the  whole  variety  of  ordi- 
nary delivery  ; — we  fay  ordinary,  bee  mfe 

There  is  another  very  peculiar  kind  of  delivery  fuinetimes 
uftd  in  the  perfon  of  a repe  ter,  of  which  it  will  in  this  place 
be  neceffary  to  take  fome  notice.  What  we  mean  here  is 
mimicry;  an  accomplifhment  which,  when  perfe&Iy  and  pro- 
perly difplayed,  never  fails  of  yielding  a high  degree  of  plea- 
lure.  But  fince  this  pleafure  chiefly  rcfults  from  the  principle 
of  imitation  relpedtmg  manner , and  not  from  the  purport  of  the 
matter  communicated ; fince,  comparatively  fpeaking,  it  is  only  ' 
attainable  by  few  perfons,  and  pradtifed  only  on  particular 
occalions  ; — on  thefe  accounts  it  muft  be  reftifed  a place  - 
among  the  modes  of  ufeful  delivery  taught  us  by  genera!  natiirt, 
and  elteemed  a qualification  purely  anomalous. 

Thefe  diftinctions  with  regard  to  a fpeaker’s  fitiiatfon  of 
mind  premifed,  let  us  fee  to  which  of  them  an  author  and  his 
reader  may  molt  properly  be  referred,  and  how  they  are  cir- 
cumftanced  with  regard  to  one  another. 

The  matter  of  all  books  is,  either  what  the  author  fays  in 
his  own  perfon,  or  an  acknowledged  recital  of  the  words  of 
others : hence  an  author  may  be  elteemed  both  an  original 
fpeaker  and  a repeater,  according  as  what  he  writes  is  of  the 
firft  or  fecond  kind.  Now  a reader  muft  be  fnppofed ■ eit hex* 
actually  to  perfonate  the  author,  or  one  whofe  office  is  barely 
to  communicate  what  he  has  faid  to  an  auditor.  But  in  the 
firft  of  thefe  fuppofitions  he  would,  in  the  delivery  of  what  is 
the  author’s  own,  evidently  commence  mimic;  which  being, 
a3  above  obferved,  a character  not  acknowledged  by  general 
nature  in  this  department,  ought  to  be  rejected  as  generally 
improper.  The  other  fuppofinon  therefore  mult  be  accounted 
right  ;■  and-  then,  as  to  the  whole  matter  of  the  book,  the 
reader  is  found  to  be  exactly  in  the  fituation  of  a repeater , fave 
that  lie  takes  what  be  delivers  from  the  page  before  him  inllead 
of  his  memory.  It  follows  then,  in  proof  of  our  initial  propo- 
fition,  that  if  we  are  diredted'  by  nature  and  propriety,  the 
manner  of  our  dcliveiy  in  reading  ought  to  be  inferior  in 
warmth  and  energy  to  what  we  fhould  ufe,  were  the  language^ 
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before  us  the  . fpontaneous  effufions  of  our  own  hearts  in  the 
circumftances  of  tliofe  out  of  whofe  mouths  it  is  fuppofed  to 
proceed. 

Evident  as  the  purport  of  this  reafoning  is,  it  has  not  fo 
much  as  been  glanced  at  by  the  writers  on  the  fubje&we  have 
now  Entered  upon,  or  any  of  its  kindred  ones;  which  has  oc- 
calloned  a.  manifelt  want  of  accuracy  in  feveral  of  their  rules 
and  obfervations.  Among  the  reft,  this  precept  has  been  long 
reverberated  from  author  to  author  as  a perfect  ftandard  for 
propriety  in  reading' — “ Deliver  yourfelves  in  the  fame  man- 
ner you  would  do,  were  the  matter  your  own  original  fenti- 
ments  u.ttered  direftly  from  the  heart.,,  As  all  kinds  of  deli- 
very mud  have  many  things  in  common,  the  rule  will  in  many 
articles  be  undoubtedly  right ; but,  from  what  has  been  faid 
above,  it  mult  be  as  certainly  faulty  in  refpedt  to  feveral  others; 
as  it  is  certain  nature  never  confounds  by  like  figns  two  things 
fo  very  different,  as  a copy  and  an  original,  an  emanation  darted 
immediately  from  the  fun,  and  its  weaker  appearance  in  the 
lunar  reflection. 

The  precepts  we  have  to  offer  for  improving  the  above- 
mentioned  rule,  fliall  be  delivered  under  the  heads  of  accent , 
emfhqfis,  modulation,  expreffmn,  paufes,  &c. 

I.  Accent.  In  attending  to  the  affedtions  of  the  voice  when 
we  fpeak,  it  is  eafy  to  obferve,  that,  independent  of  any  other 
confideration,  one  part  of  it  differs  from  another,  in  Jlrefs, 
energy,  ox  force  of  utterance.  In  words  we  find  one  fy liable 
differing  from  another  with  refpedt  to  this  mode;  and  in  fen- 
tences  one  or  more  words  as  frequently  vary  from  the  reft  in  a 
fimilar  manner.  This  ftrefs  with  regard  to  fyllables  is  called 
accent , and  contributes  greatly  to  the  variety  and  harmony  of 
language.  Refpedting  words,  it  is  termed  emphafis;  and  its 
chief  office  is  to  affift  the  fenfe,  force,  or  perfpicuity  of  the 
fentence^ — of  which  more  under  the  next  head. 

“Accent  (as  deferibed  in  the  Lediures  on  Elocution)  is 
made  by  us  two  ways;  either  by  dwelling  longer  upon  one 
fyllable  than  the  reft,  or  by  giving  it  a fmarter  percuffion  of  the 
voice  in  utterance.  Of  the  firft  of  thefe  we  have  inftances  in 
the  words  glory,  father,  holy  ; of  the  latl  in  hat' tie,  hah' it,  lor  row. 
So  that  accent  with  us  is  not  referred  to  tune,  but  to  time;  to 
quantity,  not  quality ; to  the  more  equable  or  precipitate 
motion  of  the  voice,  not  to  the  variation  of  the  notes  or  in- 
iltdhons.’’ 

In  theatric  declamation,  in  order  to  give  it  more  pomp  and 
folemnity,  it  is  ufual  to  dwell  longer  than  common  upon  the 
unaccented  fyllables;  and  the  author  now  quoted  has  endea- 
voured to  prove  (p.  $i.  54.)  the  pradlice  faulty,  and  to  fliow 
{p.  55.)  that  “ though  it  (i.  e.  true  folemnity)  may  demand  a 
flower  utterance  than  ufual,  yet  (it)  requites  that  the  fame 
proportion  rn  point  of  quantity  be  obferved  in  the  fyllables,  as 
there  is  in  mufical  notes  when  the  fame  tune  is  played  in 
quicker  or  flower  time.”  But  that  this  deviation  from  ordi- 
nary fpeech  is  not  a fault,  as  our  author  afferts  ; nay,  that  on 
the  contrary  it  is  a real  beauty  when  kept  under  proper  regu- 
lation, the  following  obfervations  it  is  hoped  will  fufficiently 
prove. 

(I,)  [t  is  a truth  of  the  moft  obvious  nature,  that  thofe 
things  which  on  their  application  to  their  proper  fenfes  have  a 
power  of  raffing  in  U6  certain  ideas  and  emotions,  arc  ever 
differently  modified  in  their  conftituent  parts  when  different 
eftefts  are  produced  in  the  mind  : and  alfo  (11.)  that,  within 
proper  bounds,  were  we  to  fuppofe  thefe  conftituent  parts  to 
be  proportionally  incieafed  or  diminiftied  as  to  quantity,  this 
efftdl  would  flill  be  the  fame  as  to  quality.— For  inftance  : 
The  different  idea6  of  ftrengtb,  fwiftaels,  & c.  which  are  raifed 
in  us  by  the  fame  fpecies  of  animals,  is  owing  to  the  different 
form  of  their  eorrclponding  parts  ; the  different  effedts  of 
jnufic  on  the  paffions,  to  the  different  airs  and  movements  of 


the  melody  ; and  the  different  expreffions  of  human  fpeech,  to 
a difference  in  tone,  fpeed,  &cc.  of  the  voice.  And  thefe  pecu- 
liar effedts  would  flill  remain  the  fame,  were  we  to  fuppofe  the 
animals  above  alluded  to,  to  be  greater  or  leffer,  within  their 
proper  bounds  ; the  movement  of  the  nuffic  quicker  or  flower, 
provided  it  did  not  palpably  interfere  with  that  of  feme  other 
fpecies  ; and  the  pitch  of  the  voice  higher  or  lower , if  not 
carried  out  of  the  limits  in  which  it  13  obferved  on  fimilar  oc- 
cafions  naturally  to  move.  Further  (III.)  fince,  refpedting 
the  emotions  more  efpecially,  there  are  no  rules  to  determine 
a priori  what  effedt  any  particular  attribute  or  modification  of 
an  objedt  will  have  upon  a percipient,  our  knowledge  of  this 
kind  mult  evidently  be  gained  from  experience.  Lailly,  (IV.) 
In  every  art  imitating  nature  we  are  pleafed  to  fee  the  charac- 
teriftic  members  of  the  pattern  height,  ned  a little  further  than 
perhaps  it  ever  was  carried  in  any  real  example,  provided  it  be 
not  bordering  upon  fome  ludicrous  and  difagreeable  provinces 
of  excefs. 

Now  for  the  application  of  thefe  premiffes. — To  keep  pace 
and  be  confiftent  with  the  dignity  of  the  tragic  mufe,  the  de- 
livery of  her  language  ftiould  neceffarily  be  dignified;  and  this 
it  is  plain  from  obfervation  (I.)  cannot  be  accompliftied  other- 
wife  than  by  fomething  different  in  the  manner  of  it  from  that 
of  ordinary  fpeech ; fince  dignity  is  efferitially  different  from 
familiarity.  But  how  mull  we  difeover  this  different  manner  ? 
By  attending  to  nature:  and  in  this  cafe  flie  tells  us  that,.be- 
fides  ufing  a flower  delivery,  and  greater  d'fiinSriefs  of  the 
words  (which  every  thing  merely  grave  requires,  and  gravity  is 
a concomitant  of  dignity,  though  not  its  effence),  we  muft  dwell 
a little  longer  upon  the  unaccented , fyllables  than  we  do  in  com- 
mon. As  to  what  our  author  obferves  in  the  above  quotation, 
of  dignity's  only  requiring  a flower  utterance  than  ordinary, 
while  the  proportion  of  the  fyllables  as  to  quantity  continues 
the  fame  ; it  is  apprehended  the  remark  (II.)  refpedting  quick- 
nefs  and flownefs  of  movement,  will  fliow  it  to  be  not  altoge- 
ther true.  For  fince  the  delivery  is  not  altered  in  form,  its  ex- 
preffion  muft  be  flill  of  the  fame  kind,  and  perhaps  what  may- 
be rightly  fuggefted  by  the  term  gravely  familiar. 

But  fomething  further  may  be  yet  faid  in  defence  of  this 
artificial  delivery,  as  our  author  calls  it.  Is  not  the  movement 
of  any  thing,  of  whatever  fpecies,  when  dignified  or  folemn,  in 
general  of  an  equable  and  deliberate  nature  (as  in  the  minuet,  the 
military  ftep,  &c.)  ? And  in  theatrical  declamation,  is  not  the 
propenfity  to  introduce  this  equablenefs  fo  ftrong,  that  it  is 
almoft  impo/fible  to  avoid  it  wholly,  were  we  ever  fo  determined 
to  do  it  ? if  thefe  two  queries  be  anfwered  in  the  affirmative 
(as  we  are  perfuaded  they  will),  while  the  firft  fupports  our 
argument  for  the  propriety  of  the  manner  of  delivery  in  queftion, 
the  fecond  difeovers  a kind  of  neceffity  for  it.  And  that  this 
manner  may  be  carried  a little  further  in  quantity  on  the  Jlage 
than  is  ufual  in  real  life,  the  principle  (IV.)  of  heightening  na- 
ture will  jullify,  provided  fafhion  (which  lias  ever  fomething  to 
do  in  thefe  articles)  give  it  a fandtion  ; for  the  prectfe  quantity 
of  feveral  heightenings  may  be  varied  by  this  great  legiflatort 
almoft  at  will. 

II.  Emphafis > As  emphafis  is,  not  a thing  annexed  to  parti- 
cular words,  tit,- accent  is  to  fyllables,  but  owes  its  rife  chiefly  to 
the  meaning  of  a paffage,  and  muft  therefore  vary  its  feat  accord- 
ing as  that  meaning  varies,  it  will  be  neceffary  to  explain  a little 
further  the  general  idea  given  of  it  above. 

Of  man’s  firft  difobedience,  and  the  fruit 

Of  that  foi bidden  tree,  whofe  mortal  tafte 

Brought  death  into  the  world,  and  all  our  woe,  &c. 

Sing  heav’nly  mufe,  &c. 

Suppofing,  in  reference  to  the  above  well-known  lines,  that 
originally  other  beings,  befides  men,  had  difobeyed  the  com- 
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mands  of  thtf  Almighty,  and  that  the  circumftance  were  well 
known  to  us,  there  would  fall  an  emphafis  upon  the  word  mail's 
in  the  firft  line,  and  hence  it  would  be  read  thus ; 

Of  mans  firft  difobedience,  and  the  fruit,  Sec. 

But  if  it  were  a notorious  truth,  that  mankind  had  tranf- 
greffed  in  a peculiar  manner  more  than  once,  the.  emphafis 
would  fall  on  firfi,  and  the  line  be  read, 

Of  man’3  firfi  difobedience,  Sec. 

Again,  admitting  death  (as  was  really  the  cafe)  to  have 
been  an  unheard-of  and  dreadful  punifhment  brought  upon 
man  in  confequence  of  his  tranfgreffiou  ; on  that  fuppofition 
the  third  line  would  be  read, 

Brought  death  into  the  world,  Sec. 

But  if  we  were  to  fuppofe  mankind  knew  there  was  fuch  an 
evil  as  death  in  other  regions,  though  the  place  they  inha- 
bited had  been  free  from  it  till  their  tranfgreffion  ; the  line 
would  run  thus, 

Brought  death  into  the  world,  Sec. 

Now  from  a proper  delivery  of  the  above  lines,  with  regard 
to  any  one  of  the  fuppofitions  we  have  chofen,  out  of  feveral 
others  that  might  in  the  fame  manner  have  been  imagined,  it 
will  appear  that  the  emphafis  they  illuflrate  is  effected  by  a 
manifeft  delay  in  the  pronunciation,  and  a tone  fomething 
fuller  and  louder  than  is  ufed  in  ordinary;  and  that  its  office 
is  folely  to  determine  the  meaning  of  a fentence  with  refer- 
ence to  fomething  faid  before,  prefuppofed  by  the  author  as 
general  knowledge,  or  in  order  to  remove  an  ambiguity 
where  a paflage  is  capable  of  having  more  fenfes  given  it 
than  one. 

But,  fuppofing  in  the  above  example,  that  none  of  the 
fenfes  there  pointed  out  were  precifely  the  true  one,  and  that 
the  meaning  of  the  lines  were  no  other  than  what  is  obvioufly 
fuggefted  by  their  limple  conftru&ion ; in  that  cafe  it  may  be 
afked,  if  in  reading  them  there  ffiould  be  no  word  dignified 
with  the  emphatical  accompany ments  above  deferibed  i — The 
anfwer  is,  Not  one  with  an  emphafis  of  the  fame  kind  as  that 
we  have  juft  been  illuftrating;  yet  it  is  neverthelefs  true,  that 
on  hearing  thefe  lines  well  read,  we  ffiall  find  fome  words  dif- 
tinguiffied  from  the  reft  by  a manner  of  delivery  bordering 
a little  upon  it  (*).  And  thefe  words  will  in  general  be  fuch 
as  feem  the  moft  important  in  the  fentence,  or  on  other 


accounts  to-  merit  this  diftin&ton.  But  as  at  beft.it  only  Mr 
forces , graces,  or  enlivens,  and  not  fixes  the  meaning  of  any 
paflage,, and  even  capric.e  and  falhion  (|)  have  often  a hand 
in  determining  its  place  and  magnitude,  it  cannot  properly  be 
reckoned  aa  ffential  of  delivery.  However,  it  is  of  too  muoh 
moment  to  be  neglefled  by  thofc  wffio  would  wiffi  to  be  good 
readers:  and,  for  the  fake  of  diftindfion,  we  may  not.  unaptly 
denominate  bath  the  kinds  of  energies  in  qptftion,  by  the 
terms  emphafis  of  fenfe,  and  emphafis  of  force.  (j ) . 

Now  from  the  above  account  of  thefe  two  fpecies  of  em- 
phafis it  will,  appear,  “ that  in  reading,  as  in  fpeaking,  the 
firft  of  them  muft  be  determined  entirely  by  the  fenfe  of  tin; 
paflage,  and  always  made  alike:  But  as  to  the  other,  ta/le 
alone  feems  to  have  a right  of  fixing  its.fituation  and  quan- 
tity.”— Further:  Since  the  more  eflential  of  thefe  two  ener- 
gies is  folely  the  work  of  nature  (as  appears' by  its  being  cqu~ 
finally  found  in  the  common  convention  of  people  of  all 
kinds  of  capacities  and  degrees  of  knowledge),  and  the  moft 
ignorant  perfon  never  fails  of  ufing  it  rightly  in  the  efiufipns 
of  his  own  heart,  it  happens  very  luckily,,  and  ought  always 
to  be  remembered,  that  provided  we  underhand  what  we 
read,  and. give  way  to  the  didlates.of  our  own  feeling,  the 
emphafis  of  fenfe  can  fcarce  ever  avoid  falling  fpontaneoufly 
upon  its  proper  place. 

Here  it  will  be  neceflfary  to  fay  fomething  by  way  of  reply 
to  a queftion  which  will  naturally  occur  to  the  mind  of  every- 
one. As,  the  rule  for  the  emphafis  of  fenfe  requires  we  fliould 
underftand  what  vve  read  before  it  can  be  properly  ufed,  it  is 
incumbent  upon  us  never  to  attempt  to  read  what  we  have 
not  previoufly  ftudied  for  that  purpofe  ? In  anfwer  to  this,  it 
muft  be  obferved,  that  though  fuch  a ftep  will  not  be  without 
its  advantages;  yet,  as,  from  the  fairnefs  of  printed  types, 
the  well  known  paufes  of  punctuation,  and  a long-  acquaint- 
ance with  the  phrafeology  and  conftrudtion  of  our  language, 
& c.  experience  tells  us  it  is  pofftble  to  comprehend  the  fenfe  at 
the  firft  reading,  a previous  perufal  of  what  is  to  be  read 
does  not  feem  suceffary  to  all,  though,  if  they  would  with  tp 
appear  to  advantage,  it  may  he  expedient  to  many;  and  it  is 
this  circumftance  which  makes  us  venture  upon  extemporary 
reading,  and  give  it  a place  among  our  ampfements. — Similar 
remarks  might  be  made  with  regard  to  modulation,  exprejfon , 
Sec.  did  not  what  is  here  obferved  naturally  anticipate  them. 

III.  Modulation  (§).  Every  perfon  mpft  have  obferved* 


("*)  The  following  lines  will  illuflrate  both  thefe  kinds  of  ftrefijes : For,  to  convey  their  right  meaning,  the  word  any  is 
evidently  to  be  pronounced  louder  and  fuller  than  thofe  with  the  accents  over  them. 

Get  wealth  and  place,  if  poffible  with.grkce  : 

If  not,  by  any  means  get  wealth  and  place.  Pope. 

This  couplet  is  accented  in  the  manner  vve  find  it  in  the  EJfay  on  Elocution  by  Mafon.  And  if,  according  to  the  judgment  of 
this  author,  the  words  thus  diftinguiffied  are  to  have  an  emphatical  ftrefs,  it  muft  be  of  the  inferior  kind  above-mentioned, 
and  which  a little  further  on  we  call  emphafis  of  force  ; while  the  word  any  in  a different  type  alone  poffeffes  the  other  fort  of 
energy,  and  which  is  there  contradiftinguiihed  by  the  term  emphafis  of  fesfe. 

(f)  Among  a number  of  people  who  have  bad  proper  opportunities  of  learning  to  read  in  the  beft  manner  it  is  now  taught, 
it  would  be  difficult  to  find  two,  who  in  a given  inftance,  would  ufe  the  emphafis  of  force  alike,  either  as  to  place  or  quan- 
tity. Nay  fome  fcarce  ufe  any  at  all : and  others  will  not  fcruple  to  carry  it  much  beyond  any  thing  we  have  a precedent  for 
in  common  difeourfe  ; and  even  now  and  then  throw  it  upon  words  fo  very  trifling  in  themfelves,'  that  it  is  evident, they  do  it 
with  no  other  view,  than  for  the  fake  of  the  variety  it  gives  to  the  modulation. — This  practice,  like  the  introdu&ion  of 
difeords  into  mufic,  may  without  doubt  be  indulged  now  and  then  ; but  were  it  too  frequent,  the  capital  intent  of  thefe  ener- 
gies would  manifeftly  either  be  dellroyed  of  rendered  dubious. 

(J)  The  firft  of  thefe  terms  anfwers  to  the  fimp/e  emphafis  deferibed  in  the  Ledlurcs  on  Elocution,  and  the  fecond  nearly  to 
what  is  there  called  complex.  The  difference  lies  in  this.  Under  complex  emphafis  the  author  feems  (for  he  is  far  from  being 
clear  in  this  article)  to  include  t lie  tones  limply  confidered  ot  all  the  emotions  of  the  mind  : as  well  the  tender  and  languid , as 
the  forcible  and  exulting.  Our  term  is  intended  to  be  confined  to  fuch  modes  of  expreffion  alone  as  are  marked  with  a-n  ap- 
parent Jlrcfs  or  incrcafe  of  the  voice. 

(§)  The  author  of  th c Introdudion  to  the  Art  of  Reading,  not  allowing  that  there  is  any  variation  of  tone,  as  to  high  a;uj 
lotv,  in  the  delivery  of  a complete  period  or  fentence,  places  modulation  folely  in  the  diverfification  of  the  key-note  and  th($ 
variety  of  fyllables,  as  to  long  or  Jhori,  fzuift  or  flow,  Jlrong  or  weak,  aud  loud  or  foft.  As  we  are  of  a different  opinion* 
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that,  in  (peaking,  the  voice  is  fubjcd  to  an  alteration  of 
found,  which  in  feme  meafure  refembles  the  movement  of  a 
tune.  Thcfe  founds,  however,  are  evidently  nothing  like  fq 
much  varied  as  thofe  that  are  ftridly  mufical ; and  vve  have 
attempted  to  (how  in  the  preceding  chapter,  that,  beiides  this, 
they  have  an  eifential  difference  in  themfelves.  Ne  vert  held* *, 
from  the  general  fimilitude  of  thefe  two  articles,  they  poffefs 
feveral  terms  in  common  : and  the  particular  vve  have  now  to 
examine  is  in  both  of  them  called  modulation.  This  affediori 
of  the  voice,  being  totally  arbitrary,  is  differently  characte- 
rized in  different  parts  of  the  world:  and,  through  the  power 
of  cuftom,  every  place  is  inclined  to  think  their  own  the  only 
one  natural  and  agreeable,  and  the  reft  affeded  with  fome 
barbarous  twang  or  ungainly  variation  (*).  It  may  be  ob- 
ferved,  however,  that  though  there  is  a general  uniform  call 
or  fafhion  of  modulation  peculiar  to  every  country,  yet  it  by 
no  means  follows,  that  there  is  or  can  be  anything  fixed  in 
its  application  to  particular  paffages  ; and  therefore  we  find 
different  people  will,  in  any  given  inftance,  ufe  modulations 
fome'hing  different,  and  neverthelefs  be  each  of  them  equally 
agreeable. 

But,  quitting  thefe  general  remarks,  we  fhall  (as  our  pur- 
pofe  requires  it)  conlidcr  the  properties  of  modulation  a little 
more  minutely. 

Firft,  then,  we  may  obferve,  that,  in  fpeaking,  there  is  a 
particular  found  (or  key-note,  as  it  is  often  called)  in  which 
the  modulation  for  the  moft  part  runs,  and  to  which  its  occa- 
fio-  al  inflexions,  either  above  or  below,  may  in  fome  refpeds 
be  conceived  to  have  a reference,  like  that  which  common 
muSc  has  to  its  keyf-note.  Yet  there  is  this  difference  be- 
tween the  two  kinds  of  modulation,  that  whereas  the  firft 
always  concludes  in  the  key-note,  the  other  frequently  con- 
cludes a little  below  it  ( t ) - This  key-note,  in  fpeaking,  is 
generally  the  found  given  at  the  outlet  of  every  complete  fen- 
tence  or  period ; and  it  may  be  obferved  on  fome  occafions  to 
vary  its  pitch  through  the  limits  of  a mufical  interval  of  a 
confiderable  magnitude.  The  tones,  that  fall  a little  lower 
than  the  key  at  the  clofe  of  a fentence  or  period,  are  called 
cadences.  Thefe  cadences,  if  we  are  accurate  in  our  diftinc- 
tions,  will,  with  refped  to  their  offices,  be  found  of  two 
kinds  ; though  they  meet  fo  frequently  together,  that  it  may 
be  beft  to  conceive  them  only  as  anfwering  a double  purpofe. 
One  of  thefe  offices  is  to  affift  the  feufe,  and  the  other  to 
decorate  the  modulation.  An  account  of  the  firft  may  be 
feen  in  the  fedion  on  Patifts  ; aud  the  latter  will  be  found  to 


fliow  itfelf  pretty  frequently  in  everything  grave  and  plaintive,’ 
or  in  poetic  defer iption  and  other  highly  ornamented  lan- 
guage, where  the  mind  is  by  its  influence  brought  to  feel  a 
placid  kind  of  dignity  and  fatisfadion.  Thefe  two  cadences, 
therefore,  may  be  conveniently  diftinguifhed  by  applying  to 
them  refpedively  the  epithets  Jlgnificant  and  ornamental. 

We  have  already  obferved  that  reading  fliould  in  fome 
things  differ  from  fpeaking  j and  the  particular  under  confide- 
ration  feems  to  be  one  which  ought  to  vary  a little  in  thefe 
arts.  For, 

Modulation  in  reading  ferves  a twofold  purpofe.  At  the 
fame  time  that  it  gives  pleafure  to  the  ear  on  the  principles  of 
harmony,  it  contributes  through  that  medium  to  preferve 
the  attention.  And  fince  written  language  (when  not  purely 
dramatical)  is  in  general  more  elegant  in  its  conftrud:on,  and 
mufical  in  its  periods,  than  the  oral  one;  and  fince  many  in- 
terefting  particulars  are  wanting  in  reading  which  are  prefent 
in  fpeaking,  that  contribute  greatly  to  fix  the  regard  of  the 
hearer ; it  feems  realonable,  in  order  to  do  juftice  to  the 
language,  and  in  part  to  fupply  the  incitements  of  attention 
juft  alluded  to,  that  in  the  former  of  thefe  two  articles  a 
modulation  fliould  be  ufed  fomething  more  harmonious  and 
artificial  than  in  the  latter.  Agreeably  to  this  reafoning,  it 
is  believed,  we  fhall  find  every  reader,  on  a narrow  examina- 
tion, adopt  more  or  lefs  a modulation  thus  ornamented : 
though,  after  all,  it  muft  be  acknowledged  there  are  better 
grounds  to  believe,  that  the  pradice  has  been  hitherto  direded 
intuitively  by  nature,  than  that  it  was  difeovered  by  the  in- 
dudions  of  reafon.  We  fliall  conclude  this  head  with  a rule 
for  modulation  in  reading.  “ In  every  thing  dramatic,  collo- 
quial, or  of  fimple  narrative,  let  your  modulation  he  the 
fame  as  in  fpeaking  ; but  when  the  iubjed  is  flowery,  folemn, 
or  dignified,  add  fomething  to  its  harmony,  diva  fify  the  key- 
note, and  increafe  the  frequency  of  cadences  in  proportion 
to  the  merit  of  the  compofition.” 

It  will  readily  be  feen,  that  the  precepts  here  drawn  from 
a eomparifon  between  fpeaking  and  reading,  would  be  very 
inadequate,  were  they  left  destitute  of  the  affiftance  of  fafte9 
and  the  opportunity  of  / equcntly  hearing  and  imitating  ma/hriv 
readers.  And,  indeed,  to  thefe  two  great  auxiliaries  vve  might 
very  properly  have  referred  the  whole  matter  at  once,  as  capa- 
ble of  giving  fufticient  directions,  had  we  not  remembered  that 
our  plan  requited  us  to  found  feveral  of  our  rules  as  much  on 
the  principles  of  a philofophical  analyfts,  as  on  thofe  more  fami- 
liar ones  which  will  be  found  of  greater  efficacy  in  real  pradice. 


our  idea  of  modulation  is  confined  purely  to  harmonious  inflexions  of  voue i Thefe  qualities  of  words,  it  is  true,  add  greatly 
both  to  the  force  and  beauty  of  delivery  ; yet,  fince  fome  of  them  are  fixed  and  not  arbitrary  (as  long  and  Jhori),  and  the  others 
(of  fmsft  and  flow,  Jlrong  and  weak,  loud  and  /oft),  may  be  confidered  as  modes  of  exprelfion  which  do  not  affed  the  mo- 
dulation as  to  tone,  it  will  agree  beft  with  our  plan  to  efteem  thefe  properties  as  refpedively  belonging  to  the  ellablifhed' 
laws  of  pronunciation  and  the  imitative  branch  of  expreffiort  mentioned  in  the  end  of  the  enfuing  head. 

(*)  From  what  accounts  vve  have  remaining  of  the  modulation  of  the  ancients,  it  appears  to  have  been  highly  ornamented^ 
and  apparently  fomething  not  unlike  our  modern  recitative ; particularly  that  of  their  theatric  declamation  was  mufic  in  its- 
ftridtefi  fenfe,  and  accompanied  with  inftruments.  In  the  courfe  of  time  and  the  progrefs  of  refinement,  this  modulation' 
became  gradually  more  and  more  fimple,  till  it  has  now  loft  the  genius  of  mufic,  and  is  entirely  regulated  by  tafte.  At  home 
here,  every  one  has  heard  the  ftng  fong  cant,  as  it  is  called,  of 

Ti  ti  dum  dum,  ti  ti  dum  ti  dutn  dc, 

Ti  dum  ti  dum,  ti  dutu  ti  dum  dum  de  ; 

•which,  though  difguftful  now  to  all  but  mere  ruftics  on  account  of  its  being  out  of  fafhion,  was  very  probably  the  favourite- 
modulation  in  whiclt  heroic  verf'es  were  recited  by  our  anceftors.  So  fluduating  are  the  tafte  and  practices  of  mankind  ! But 
whether  the  power  of  language  over  the  pafiions  has  received  any  advantage  from  the  change  juft  mentioned,  will  appear  at 
lead  very  doubtful,  when  we  recoiled  the  ftorres  of  its  former  triumphs,  and  the  inherent  charms  of  mufical  founds. 

(f)  As  mufical  founds  have  always  a harmonical  reference  to  a key  or  fundamental  note,  and  to  which  the  mind  is  ftill 
fecretly  attending,  no  piece  of  mufic  would  appear  perfed  that  did  not  clofe  in  it,  and  fo  naturally  put  an  end  to  expedation.. 
But  as  the  tones  ufed  in  fpeech  are  not  mufical,  and  therefore  cannot  refer  harmonically  to  any  other  found,  there  can  be  no 
*eceffity  that  this  terminating  found  (and  which  we  immediately  below  term  the  cadence)  fhould  either  be  uied  at  all,  or 
follow  any  particular  law  as  t«  form,  &c.  further  than  what  is  impeded  by  tafte  and  cuftom. 
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IV.  Exprejfton.  I.  There  is  no  compofition  in  mufic,  how- 
ever perfeft  as  to  key  and  melody,  but,  in  order  to  do  juftice 
to  the  fubjeft  and  ideas  of  the  author,  will  require,  in  the 
performing,  fomething  more  than  an  exaft  adherence  to  tune 
and  time.  This  fomething  is  of  a nature,  too,  which  perhaps 
can  never  be  adequately  pointed  out  by  any  thing  graphic, 
and  refults  entirely  from  the  taffe  and  feeling  of  the  performer. 
It  is  that  which  chiefly  gives  mufic  its  power  over  the  paffions, 
and  charafterifes  its  notes  with  what  we  mean  by  the  words 
j'weet , harjh , dull,  lively,  plaintive,  joyous,  &c.  for  it  is  evi- 
dent every  found,  confidered  abffraftedly  without  any  regard 
to  the  movement,  or  high  and  low,  may  be  thus  modified.  In 
practical  mufic,  this  commanding  particular  is  called  Expref- 
Jion  ,*.  and  as  we  find  certain  tones  analogous  to  it  frequently 
coalefcing  with  the  modulation  of  tire  voice,  which  indicate 
our  pa (T.ons  and  affeftions  (thereby  more  particularly  pointing 
out  the  meaning  of  what  we  fay),  the  term  is  ufually  ap- 
plied in  the  fame  fenfe  to  fpeaking  and  reading. 

Thefe  tones  are  not  altogether  peculiar  to  man. — Every 
animal,  that  is  not  dumb,  has  a power  of  making  ievcral  of 
them.  And  from  their  being  able,  unaffifttd  by  words,  to 
manifeft  and  raife  their  kindred  emotions,  they  conftitute  a 
kind  of  language  of  themfelves.  In  this  language  of  the 
heart  man  is  eminently  converfant  ; for  we  not  only  underfland 
it  in  one  another,  but  alfo  in  many  of  the  inferior  creatures 
fubjefted  by  Providence  to  our  fervice. 

The  expreflion  here  illuflrated  is  one  of  the  mod  eflential 
articles  in  good  reading,  fince  it  not  only  gives  a finifning  to 
the  fenfe,  but,  on  the  principles  of  fympathy  and  antipathy, 
has  alfo  a peculiar  efficacy  in  inttreffing  the  heart.  It  is  like- 
wife  an  article  of  moll  difficult  attainment ; as  it  appears  from 
what  follows,  that  a mafterly  reader  ought  not  only  to  be 
able  to  incorporate  it  with  the  modulation  properly  as  to 
qualify,  but  in  any  degree  as  to  quantity. 

Every  thing  wiitten  being  a proper  imitation  of  fpeecb, 
exprtffive  reading  mull  occasionally  partake  of  all  its  tones. 
But  from  what  was  faid  above,  of  the  difference  between 
reading  and  fpeaking,  it  follows,  that  thefe  figns  of  the  emo- 
tions (honld  be  lefs  ltrongly  charafterifed  in  the  former  article 
than  in  the  latter.  Again,  as  feveral  of  thefe  tones  of  ex- 
preffion  are  in  themfelves  agreeable  to  the  mind,  and  raife  in 
u?  agreeable  emotions  (as  thofe  of  pity,  benevolence,  or  what- 
ever indicates  happ:ii Js  and  goodnefs  ot  heart),  and  others  dil- 
agreeable  (as  thofe  of  a bojlenus,  malevolent  and  depraved 
nature,  &c.)  it  further  appears,  fince  reading  is  an  art  im- 
proving and  not  imitating  nature,  that,  in  whatever  degree  we 
abate  the  expreffions  of  the  tones  above  alluded  to  in  the  fit'll: 
cafe,  it  would  be  eligible  to  make  a greater  abatement  in  the 
latter.  But  as  to  the  quantities  and  proportional  magnitudes 
r,f  thele  abatements,  they,  like  many  other  particulars  of  the 
fame  nature,  muff  be  left  folely  to  the  tafte  and  judgment  of 
the  reader. 

To  add  one  more  remark,  which  may  be  of  fervice  on  more 
accounts  than  in  fuggcfling  another  reaion  for  the  doddrine 
above.  Let  it  be  remembered,  that  though  in  order  to  acquit 
htmfelf  agreeably  fn  this  article  of  expreflion,  it  will  be  ne- 
ctffarv  every  reader  ffiould  feel  his  lubjeft  as  well  as  undcr- 
Jhir/d  it  ; yet,  that  he  may  preferve  a proper  enfe  and  maffer- 
1 1,1  ( fs  of  delivery,  it  is  alfo  ncCtflary  he  ffiould  guard  again  II 
difeovering  too  much  emotion  mid" petturbation. 

Lorn  ibis  reafoning  we  deduce  the  following  rule,  for  the 
tones  which  indicate  the  paffions  and  emote  ns. 

<-*  In  reading,  let  all  your  tones  of  expreflion  be  borrowed 
from  thofe  of  common  fpeecb,  but  fomething  more  faintly 
•chnnnfterifcd.  Let  thofe  tones  which  lignify  auy  difagreeable 
pnflion  of  the  mind,  be  ffill  more  faint  than  thofe  which  in- 
dicate. thei"  coiitrarv ; and  preferve  yourfclf  lo  far  from  be- 
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ing  affefted  with  the  fubjeft,  as  to  be  able  to  proceed  through 
it  with  that  peculiar  kind  of  eafe  and  tnafterlinefs,  which  has 
its  charms  in  this  as  well  as  every  other  art.” 

We  (hall  conclude  this  feftion  with  the  following  obferva- 
tion,  which  relates  to  fpeaking  as  well  as  reading.  When 
words  fall  in  our  way,  whofe  “ founds  feem  an  echo  to  the 
fenle,”  as  fquirr , buzz,  bumm,  rattle,  hifs,  jar,  &c.  we 
ought  not  to  pronounce  them  in  fuch  a manner  as  to  heigh  tew 
the  imitation,  except  in  light  and  ludicrous  fubjefts.  For 
infiance,  they  (hould  not  in  any  other  cafe  be  founded  fquir.r.r 
- — buzz.z.z — hum.m.m — r.r. rattle,  Sic.  On  the  contrary,  when 
the  imitation  lies  in  the  movement,  or  fow  and  JlruSure  of  a 
whole  pajj'age  (which  frequently  happens  in  poetry),  the  de- 
livery may  always  be  allowed  to  give  a heightening  to  it 
with  the  greateft  propriety  ; as  in  the  following  inffances, 
out  of  a number  more  which  every  experienced  reader  will 
quickly  recollect. 

In  thefe  deep  folitudes  and  awful  cells, 

IVhere  bcav  nly-penfive  Contemplation  dwells, 

And  ever-mnfing  Melancholy  reigns  ■ — 

Pope's  Eloifa  to  Abelard. 

With  eafy  courfe 

The  veflels  glide,  unlefs  their  fpeed  be  flopp’d 
By  dead  calms,  that  oft  lie  on  thefe  Jmoo.b  fas. 

Dyers  Fleece. 

Srfly  fweet  in  Lydian  meafure. 

Soon  he  fooib'd  her  foul  to  pleafure. 

Drydens  Ode  on  St.  Cecilia's  day.. 

Still  gathering  force  it  fmokes,  and,  urg’d  amain, 

Whirls,  leaps,  and  thunders  down  impetuous  to  the  plain. 

Pope's  Iliad,  B.  13. 

For  who  to  dumb  forgetfulnefs  a prey, 

This  pleafing  anxious  being  ere  refign'd. 

Left  the  warm  precinfts  of  the  cheerful  day, 

Nor  caff  one  Enging  ling' ring  look  behind  ? 

Grays  Elegy . 

2.  Bcfides  the  particular  tones  and  modifications  of  voice 
above  deferibed,  which  always  accompany  and  expreis  our 
inward  agitations,  nature  has  in  thefe  cafes  endowed  us  with 
another  language,  which,  inffead  of  the  ear,  addreifes  itfelf 
to  the  eye,  thereby  giving  the  communications  of  live  heait  a. 
double  advantage  over  thofe  of  the  undei Handing,  a id  vs  a 
double  chance  to  preferve  fo  ineftimable  a bleffing.  This 
language  is  what  arifies  from  the  different,  almoft  involuntary 
movements  and  configurations  of  the  face  and  body  in  our 
emotions  and  paffions,  and  which,  like  that  of  tones,  every 
one  is  formed  to  underffand  by  a kind  of  intuition. 

When  men  are  in  any  violent  agitation  of  mind,  this  co- 
operating exprejfion  (as  it  is  called)  of  face  and  geilure  is  very 
ftrongly  marked,  and  totally  fiee  from  tire  mixture  of  any- 
thing which  has  a regard  to.gi \ccfulncfs,  or  what  appearance 
thev  may  make  in  the  eyes  of  others.  But  in  ordinary  con- 
verfation,  and  where,  the  emotions  are  not  fo  warm,  faihion- 
able  people  are  perpetually  inlinnatipg,  into  their  countenance 
and  aftion,  whatever  they  imagine  will  add  to  the  eafe  and 
elegance  of  their  deportment,  or  imp  re  is  on  the  Ip  eft  at  or  an 
idea  of  their  ami'iblencls  and  1 Weeding.  Now,  though  th$ 
above-mentioned  natural  organical  figns  of  the  emotions  (hould 
accompany  every  .thing  fpoken,  yet  from  what  was  cbftrved 
in  the  introductory  part  of  this  article  (like  the  tones  we  have 
juft  treated  upon),  the  ffiould  in  reading  be  much  lefs  ffrongly 
exprefftd,  and  thofe  fuller  the  greatell  diminut  bn  that  are  in 
themfelves  the  nidft  udgainly.  And,  as  it  was  in  tire  loft  fic- 
tion recommended  to  the  reader  to  prefetru  liimfelf  as  fur 
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from  being  affected  in  all-  pafiionate  fnbjedts  as  to  be  able  to 
beep  a temperate  command  over  the  various  affections  of  the 
voice,  &c.  fo  under  the  fanCtion  of  this  fubordinate  feeling 
he  may  accompany  his  delivery  more  frequently  with  any  eafy 
action  or  change  of  face,  which  will  contribute  to  fet  off  his- 
manner,  and  make  it  agreeable  on  the  principles  of  art. 

As  thefc  calm  decorations  of  aftion  (as  we  may  call  them) 
are  not  altogether  natural,  but  have  their  rife  from  a kind  of 
iuflitucion,  they  muff  be  modelled  by  the  practices  of  the  po- 
lite. And  though  mankind  differ  from  one  another  fcarce 
more  in  any  particular  than  in  that  of  talents  for  adopting  the 
graceful  actions  of  the  body,  and  hence  nothing  determinate 
can  be  faid  of  their  nature  and  frequency,  yet  even  thofe, 
ir.olt  happily  calculated  to  acquit  themfelves  well  in  their  nfe, 
might  profit  by  confiderir.g  that  it  is  better  greatly  to  abridge 
the  difplay,  than  to  over  do  it  ever  fo  little.  For  the  peculiar 
modclly  of  deportment  with  which  the  inhabitants  of  this 
kingdom  are  endowed,  makes  us  in  common  endeavour  to 
fupprefs  many  figns  of  an  agitated  mind  ; and  in  fuch  cafes 
the  bodily  ones  in  particular  are  vety  fparingly  ufed.  We  have 
have  alfo  a natural  and  rooted  diilike  to  any  kind  of  affec- 
tation ; and  to  no  fpecies,  that  we  can  recoiled!,  a greater, 
than  to  that  which  is  feen  in  aperfon  who  pretends  to  mimicry 
and  courtly  getture,  without  poffeffng  the  advantages  and 
talents  they  require  ; and  of  which  not  many  people,  com- 
paratively fpeaking,  have  any  remarkable  fiiare. 

The  inference  of  this  is  too  obvious  to  need  drawing  out, 
apd  we  would  particularly  recommend  it  to  the  confideration 
of  thofe  readers  who  think  the  common  occurrences  of  a 
newfpaper,  &c.  cannot  be  properly  delivered  without  a good 
deal  of  elbow-room. 

Although  it  is  impoffible  to  come  to  particulars  in  any  di- 
rections of  this  kind,  yet  there  is  one  article  of  our  prefent 
fubjeCl  on  which  a ferviceable  remark  may  be  made.  In  or- 
dinary difcourTe,  when  we  are  particularly  preffing  and  earned 
in  what  we  fay,  the  eye  is  naturally  thrown  upon  thofe  to 
whom  we  addrefs  curfelves  : And  in  reading,  a turn  of  this 
organ  now  and  then  upon  the  hearers,  when  any  tiling  veiy 
remarkable  or  interefling  falls  in  the  way,  has  a good  effect 
in  gaining  it  a proper  attention,  &c.  But  this  fhould  not  be 
too  frequently  ufed  ; for  if  fo,  btfides  its  having  a tendency 
to  confound  the  natural  importance  of  different  paffages,  it 
may  not  be  altogether  agreeable  to  fome  to  have  their  own 
reflections  broken  in  upon  by  a fignal,  which  might  be  inter- 
preted to  hint  at  their  wanting  regulation. 

One  obfervation  more,  and  then  we  (hall  attempt  to  reca- 
pitulate the  fubftance  of  this  feCtion  in  the  form  of  a precept. 
Though  it  is,  when  ftrictly  examined,  inconfiftent,  both  in 
fpeaking  and  reading,  to  imitate  with  aftion  what  we  are  de- 
icribing,  yet  as  in  any  tfiing  comic  fuch  a praCtice  may  fuggelt 
ideas  that  will  accord  with  thofe  of  the  fubjeCt,  it  may  there 
be  now'  and  then  indulged  in  either  of  thefe  articles. 

“ In  a manner  fimilar  to  that  direCted  with  regard  to  tones, 
moderate  your  bodily  exprelffuns  of  the  figns  of  the  emo- 
tions. And  in  order  to  fupply,  as  it  were,  this  deficiency, 
introduce  into  your  carriage  fuch  an  eafy  gracefulnefs,  a3 
may  be  confi [lent'  with  your  acquirements  in  thefe  particulars, 


and  the  neceffary  dread  which  fhould  ever  be  prefent  of  falling 
into  any  kind  of  affection  or  grimace.’’ 

V.  Paufcs.  Speech  confiding  of  a fucceflion  of  di flint); 
words,  muff  naturally  be  liable  (both  from  a kind  of  accident, 
and  a difficulty  there  may  be  in  beginning  certain  founds  or 
portions  of  phrafes  immediately  on  the  ending  of  certain, 
others)  to  feveral  fmall  intermifiions  of  voice  ; of  which,  as 
they  can  have  no  meaning,  nothing  further  need  here  be  faid. 
There  are,  however,  fome  paufcs,  which  the  fenfe  neceffarily. 
demands;  and  to  thefe  the  fubftance  of  this  fedtion  is  di- 
rt £ted. 

The  paufes  are  in  part  to  diltinguifh  the  members  of  fen- 
tences  from  one  another,  the  terminations  of  complete  periods, 
and  to  afford  an  opportunity  for  taking  breath.  Btfides  thisj  i 
they  have  a very  graceful  effect  in  the  modulation,  on  the 
fame  account  they  are  fo  effential  in  mu  lie. — In  both  articles, 
like  blank  fpaces  in  pictures,  they  fet  off  and  render  more 
confpicuous  whatfoever  they  disjoin  or  terminate. 

Were  language  made  up  of  nothing  but  flrort  colloquial 
fentences,  thefe  paufes,  though  they  might  do  no  harm,  and 
would  generally  be  graceful,  would  however  be  fuperfeded  as 
to  ufe  by  the  compktenefs  and  narrouvn^f,  as  we  may  fay,  of 
the  meaning.  Bat  in  more  diffufe  language,  compofed  of  fe- 
veral detached  fentences,  and  which  require  fome  degree  of 
attention  in  order  to  take  in  the  fenfe,  the  intermifiions  of 
voice  under  confideratipn  are  of  the  great  ell  fetvice,  by  fig- 
nifying  to  the  mind  the  progrefs  arid  completion  of  the  whole 
paffage.  Now,  though  in  extenfive  and  differently  formed 
periods  there  may  be  members  whofe  completenefs  of  fenfe 
might  be  conceived  of  various  degrees,  and  hence  might  feem 
to  require  a fet  of  paufes  equally  numerous ; yet,  fince  the 
fenfe  does  not  altogether  depend  upon  thefe  intermifiions,  and 
their  racios  to  one  another,  if  capable  of  being  properly  de- 
fined, could  not  be  accurately  obferved,  grammarians  have 
ventured  to  conceive  the  whole  elafs  of  paufes  as  reducible  to 
the  four  or  five  kinds  now  in  ufe,  aud  whofe  marks  and  ratios 
are  well  known*;  prefuming  that  under  the  eye  of  tafte, 
and  with  the  affiflance  of  a particular  to  be  next  mentioned, 
they  would  not  fail  in  all  cafes  to  fuggeft  intermifiions  of  voice 
fuitable  to  the  fenfe.  But  in  many  of  thefe  extenfive  and 
complex  periods,  rounded  with  a kind  of  redundancy  of  mat- 
ter, where  the  full  fenfe  is  long  lufpended,  and  the  final  words 
are  not  very  important,  there  would  he  fome  hazard  of  a milk 
apprehenfion  of  the  termination,  had  we  not  more  evident 
and  infallible  notice  of  it  than  that  which  is  given  by  the 
paufe.  This  notice  is  the  cadence , referred  to  in  the  feCtion 
on  Modulation ; which,  as  is  there  obferved,  befides  the  orna- 
mental variety  it  affords,  appears  from  thefe  remarks  to  be  a 
very  neceffary  and  ferviceable  article  in  perfpicuous  delivery'. 

As  this  cadence  naturally  accompanies  the  end  of  every  en- 
tire fenfe,  circuunitaiiced  as  above-mentioned,  it  may  l'omt- 
times  fall  before  the  femicolon,  but  more  generally  before  the 
colon,  as  well  as  the  period  : For  thefc  marks  are  often  found 
to  terminate  a complete  fenie  ; and,  in  thefe  cafes,  the  relation 
what  follows  has  to  what  went  before  is  fignified  tq  themir.d 
by  the  relative  fhortnefs  of  1 he  flop,  and  the  form  of  intro, 
ducing  t lie  additional  matter.  Nor  can  any  bad  confequence 


* Suppofe  the  comma  (,)  one  time,  the  femicolon  (;)  will  be  two;  the  colon  (:)  three,  and  the  period  (.)  as  alfo  the 
marks  of  interrogation  (?)  and  admiration  (!)  four  of  thefe  times.  The  blank  line  ( — or  — ),  and  the  breaks  between  para-, 
\raf.bs , intimate  flill  greater  times:  and  by  the  fame  analogy  may  be  reckoned  a double  and  quadruple  period  refpeftively. 
Now  and  then  thefe  blank  lines  are  placed  immediately  after  the  ordinary  points,  and  then  they  are  conceived  only  as  feparat- 
ujVt  for  W-t  eye  the  different  natures  of  the  matter ; — as  a quellion  from  an  ani'wer, — precept  from  example, — premifes  front 
inferences,  &c.  in  which  cafe  their  import  is  evident.  But  of  late  fome  authors  have  not  fcrupled  to  confound  thefe  dif- 
tinttiors ; and  to  make  a blank  ferve  for  all  the  paufes  univerfally,  or  the  mark  of  an  indefinite  re II,  the  quantity  of  which  is 
left  to  the  determination  of  the  reader’s  taffe.  A practice,  it  is  imagined,  too  deiliu&ive  of  the  intended  prtcifion  of  tilde 
typical  notices  to  be  much  longer  adopted. 
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arile  from  thus  founding  diftinflions  on  ratios  of  time,  which 
it  may  be  faid  are  too  nice  to  be  often  rightly  hit  upon  : for 
if  a confufioii  fhould  happen  between  that  of  tire  colon 
and  period,  there  is  perhaps  fo  trifling  a difference  between  the 
nature  of  the  palfages  they  fucceed,  as  to  make  a fmall  inac- 
curacy of  no  conlequence.  And  as  to  the  r ells  of  the  femi- 
colon  and  period,  it  will  not  be  eafy  to  miltake  about  them, 
as  their  ratio  is  that  of  two  to  one.  Add  to  this  the  power 
which  the  matter  and  introduction  of  the  fubfequent  paflages 
have  to  redtify  any  flight  error  here  made,  and  we  fhall  be 
fully  fatisfied,  that  the  paufes  as  ufually  explained,  with  the 
cadence  above  deferibed,  and  a proper  knowledge  of  the  lan- 
guage,  will  convey  fufticietit  information  to  the  underflanding 
of  the  conltruCtive  nature  of  the  paflages  after  which  they 
are  found. 

It  may  be  obferved  that  in  natural  fpeech,  according  to  the 
warmth  and  agitation  of  the  fpeaker,  the  refts  are  often  fhort 
and  injudicioufly  proportioned,  and  hence  that  every  thing  thus 
delivered  cannot  be  fo  graceful  as  it  might  have  been  from  a 
proper  attention  to  their  magnitude  and  etfetls. 

Paufes  then,  though  chiefly  fubjefted  to  the  fenfe,  are,  as 
was  remarked  at  the  outlet,  l’ervieeable  in  beautifying  the  mo- 
dulation, &e. — And  fince  books  are  often  inaccurately  printed 
as  to  points,  and  people’s  talles  differ  fome  little  about  their  place 
and  value,  it  appears,  that  “ although  in  reading  great  atten- 
tion (hould  be  paid  to  the  flops,  yet  a greater  fhould  be  given 
to  the  fenfe,  and  their  correfpondent  times  occafionally  length- 
ened beyond  what  isufual  in  common  fpeech  j"  which  obferva- 
tion  contains  all  that  we  fhall  pretend  to  lay  down  by  way  of 
rule  for  the  management  of  paufes  in  the  delivery  of  written 
language. 

^ As  there  are  two  or  three  fpecics  of  writing  which  have 
fomething  lingular  in  them,  and,  with  regard  to  the  manner  in 
which  they  fhould  be  read,  a few  particular  remarks  feem  ne- 
celTarily  required,  we  llrall  conclude  this  article  with  laying 
them  before  the  reader  : 

1.  Of  Plays,  and  fuch  like  conversation-pieces. 
V,  ritings  of  this  kind  may  be  confulered  as  intended  for  two 
different  purpofes;  one  to  unfold  fnbje£t  matter  for  the  exer- 
cife  of  theatric  powers  ; and  the  other  to  convey  anrufement, 
merely  as  fable  replete  with  pleating  incidents  and  charadleriltic 
manners.  Plence  there  appears  to  be  great  latitude  for  the  dif- 
play  of  a coujijler.t  delivery  of  thefe  performances  : for  while, 
on  .one  hand,  a good  reader  of  very  inferior  talents  for  mimicry 
may  be  heard  with  a tolerable  degree  of  pleafure ; on  the 
other,  if  any  per  ("on  be  qualified  to  give  a higher  degree  of  life 
and  force  to  the  dialogue  and  characters  by  delivering  them  as 
an  aCtor,  he  muff  be  fully  at  liberty  to  flart  from  the  confine- 
ment of  a chair  to  a pofture  and  area  more  fuited  to  his 
abilities;  and,  if  he  be  not  deceived  in  himfelf,  his  hearers 
will  be  confiderable  gainers  by  the  change. — The  next  article  is, 

2.  Sermons  or  other  orations,  which  in  like  manner  may 
be  conceived  intended  for  a double  purpole.  Firff,  as  matter 
for  the  difplay  of  oratorical  powers;  and  feeondly,  as  per- 
fuafive  difeourfes,  &c.  which  may  be  read  like  any  other  book. 
Therefore  it  appears  (for  rcafons  fimilar  to  thofe  above)  that 
according  as  clergymen  are  poflefled  of  the  talents  of  elocution, 
they  may  confiftcntly  either  rehearle  their  lermons,  in  the  man- 
ner of  an  extemporary  harangue,  or  deliver  them  in  the  more 
humble  capacity  of  one  who  is  content  to  entertain  and  inffruCt 
his  hearers  with  reading  to  them  his  own  or  fome  other  per- 
fon’s  written  difeourfe. 

That  either  of  thefe  manners  of  delivery  (or  a mixture  of 
them),  in  either  of  the  cafes  above  mentioned,  is  agreeable, 
we  find  on  a careful  examination.  For  this  will  fltow  us 
how  frequently  they  run  into  one  another;  and  that  we  are 
lo  far  from  thinking  fuch  tranfitions  wrong,  that,  without  a 


particular  attention  that  way,  we  fcarce  ever  perceive  fh**m 
at  all.  * 

3-  Poetry  is  the  next  and  Ja’ft  objeCt  of  ourprefent  remarks. 
This  is  a very  peculiar  kind  of  writing,  and  as  much  different 
fiom  the  language  of  ordinary  difeourle  as  the  movements  of 
the  dance  are  from  common  walking.  To  ornament  and  im- 
prove whatever  is  fubfervient  to  thepleafures  and  amufements 
of  iife,  is  the  delight  of  human  nature.  We  are  alfo  pleafed 
with  a kind  ut  excefs  in  any  thing  which  has  a power  to  aniufe 
the  fancy,  infpire  us  with  enthufiafm,  or  awaken  the  foul  to  a 
contcioulnefs  of  its  own  importance  and  dignity.  Plence  one 
pleafure,  at  lcaffr,  takes  its  rife,  that  we  feel  in  contemplating 
the  performances  of  every  art  ; and  hence  the  language  of 
poetry,  confiltmg  of  a mealured  rythmus,  harmonious  cadences, 
and  an  elevated  pidlurefque  di£lion,  has  been  ftudied  by  the 
ingenious,  and  found  to  have  a powerful  influence  over  the  hu- 
man bread  in  every  age  and  region.  There  is  fuch  an  affinity 
between  this  language  and  mufic,  that  they  were  in  the  earlier 
ages  never  leparated  ; and  though  modern  refinement  has  in  a 
great  meafure  deflroyed  this  union,  yet  it  is  with  fome  degree 
of  difficulty  in  rebearfing  th?fe  divine  compofitions  that  we  can. 
forget  the  Tinging  of  the  mufe. 

Prom  thefe  confederations  (and  fome  kindred  ones  mentioned 
in  feci,  iii.),  in  repeating  verfes,  they  are  generally  accompanied 
with  a modulation  rather  more  ornamented  and  mufical  than  is 
ufed  in  any  other  kind  of  writing.  And,  accordingly,  as  there 
feems  to  bs  the  greatell  propriety  in  the  prailice,  the  rule  for 
this  particular,  in  the  fe&ion  juft  referred  to,  will  allow  any 
latitude  in  it  that  can  gain  the  famflion  of  tafle-  and  plea-* 
fure. 

Rhymes  in  the  lighter  and  more  Toothing  provinces  of  poe-* 
try  are  found  to  have  a good  effrfl ; and  hence  (for  reafons  like 
thofe  juft  fuggefted)  it  is  certainly  ahfurd  to  endeavour  to  fma-* 
ther  them  by  a feeble  pronunciation,  and  running  one  line 
precipitately  into  another,  as  is  often  atfedled  to  be  done  byi 
many  of  our  modern  readers  and  Ipeakers.  By  this  method 
they  not  only  dellroy  one  fource  of  pleafure  intended  by  the 
compofer  (which  though  not  great  is  nevertheiefs  genuine),  but 
even  often  fupply  its  place  with  what  is  really  diiagreeable,  by 
making  the  rhymes,  as  they  are  interruptedly  perceived,  appear 
accidental  blemifties  of  a different  flyle,  arifing  from  an  un- 
meaning recurrence  of  fimilar  founds.  With  regard  then  to 
reading  verfes  terminated  with  rhyme,  the  common  rule,  which 
dire£ls  to  pronounce  the  final  words  full,  and  to  diftinguilh 
them  by  a flight  paufe  even  where  there  is  none  required  by  the 
fenfe,  feems  the  muff  rational,  and  conlequently  moil  worthy, 
of  being  followed.  See  Declamation,  Narration,  and 
Oratory. 

Reading,  a town  of  Berkfhire  in  England,  pleafantly  feated 
on  the  river  Kenneth,  near  the  confluence  with  the  Thames^ 
It  had  once  a fine  rich  monaffery,  of  which  there  are  large  ruins 
remaining.  It  had  alfo  a caflle  built  by  king  Henry  I.  but  it 
was  afterwards  levelled  with  the  ground.  It  is  a corporation, 
enjoys  feveral  privileges,  and  (ends  two  members  to  parliament; 
The  two  navigable  rivers  render  it  a fit  place  for  trade. 
W.  Ion.  i.o.  N.  lat.  jjr.  23. 

READINGS,  or  Various  Readings,  in  criticifm,  are  the 
different  manner  of  reading  the  texts  of  authors  ill  ancient  ma- 
nuferipts,  where  a diverfity  has  arilen  from  the  corruption  of 
time,  or  the  ignorance  of  copyifls.  A great  part  of  the  buftnefs 
of  critics  lies  in  fettling  the  readings  by  confronting  the  va- 
rious readings  of  the  feveral  manulbripts,  and  confidering  the 
agreement  of  the -words  and  fenfe.  Readings  are  alfo  uled  'or 
a fort  of  commentary  or  glo's  on  a law,  text,  paflTage,  or  the 
like,  to  (how  the  fenle  an  author  takes  it  in,  and  the  applica- 
tion he  conceives  to  be  made  of  it. 

RE-AGGRAVATION,  in  the  Romifh  ccclefiaftical  law* 
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the  laft  monitory,  publiflied  after  three  admonitions,  and  before 
the  laft  excommunication.  Before  they  proceed  to  fulminate 
the  1 alt  excommunication,  they  publifh  an  aggravation,  and  a 
re-aggravation.  Fevret  obf'erves,  that  in  France  the  minifler 
is  not  .allowed  to  come  to  te-aggravation , without  the  permif- 
Hon  of  the  hilltop  or  official,  as  well  as  that  of  the  lay  judge. 
See  Ex  com  m trx  i c a r 1 o m . 

REAL  (Caesar  Vich ard  de  St.),  a polite ‘French  writer, 
fon  of  a counlellor  to  the  lenate  of  Chamberry  in  Savoy.  He 
came  young  to  France,  dift inguiflied  himfelf  at  l aris  by  feve- 
ral  ingenious  productions,  and  refided  there  a long  time  with- 
out title  or  dignity’,  intent  upon  literary  purfuits.  He  died  at 
Chamberry  in  1692,  advanced  in  years,  though  not  in  circum- 
ltances.  He  was  a man  of  great  parts  and  penetration,  a 
lover  of  the  fciences,  and  particularly  fond  of  hiftory.  A 
complete  edition  of  hiswoiks  was  printed  at  Paris,  in  3 vols. 
4(0,  1745,  and  another  in  6 vols.  nmo. 

Real .Pr-: fence.  See  Transubstaxti ation. 

REALISTS,  a feit  of  fchool-philofophers  formed  in  oppo- 
fnion  to  the  nominalifts.  Under  the  Realitls  are  included  the 
Scotitls,  Thomifts,  and  all  excepting  the  followers  of  Ocham. 
Their  diflinguiffiing  tenet  is,  that  univerfals  are  realities,  and 
have  an  actual  exiftence  out  of  an  idea  or  imagination  ; or,  as 
they  exprel's  it  in  the  fchools,  a parte  rei  \ whereas  the  nomi- 
nalifts contend,  that  they  exit!  only  in  the  mind,  and  are  only 
ideas,  or  manners  of  conceiving  things. — Dr.  Odo,  or  Ou- 
dard,  a native  of  Orleans,  afterwards  abbot  of  St.  Martin  de 
Tournay,  was  the  chief  of  the  fedl  of  the  realifts,  Fie  wrote 
three  books  of  diak&ics,  where,  on  the  principles  of  Boethius 
and  the  ancients,  he  maintained  that  the  object  of  that  art  is 
things,  not  words  ; whence  the  left  took  its  rife  and  name. 

REALITY,  in  the  fchoots,  a diminutive  of  res , “ thing,” 
fiifi  ufed  by  the  Scotills,  to  denote  a thing  which  mav  exill  of 
itfelf ; or  which  has  a full  and  abfolute  being  of  itfelf,  and  is 
not  cnnfidered  as  a pa  t of  any  other. 

REALM,  a country  which  gives  its  head  or  governor  the 
denomination  of  a king. 

RE-ANIMATION  means  the  reviving  or  reflorinsr  to  life 
thole  who  are  apparently  dead.  Sudden  death  is  dreaded  by 
every  human  being,  and  it  is  one  of  thofe  evils  againll  which  the 
Church  of  England  prays  in  her  Litany.  Accidents,  however, 
cannot  always  he  prevented  ; hut,  after  they  have  happened,  it 
is  often  poflible  to  prevent  their  efleifts.  This,  by  the  eftab'.ifh- 
inent  of  what  with  great  propriety  has  heen  called  the  Humane 
■Society,  has  been  abundantly  proved  : for  in  the  courfe  of  12 
years  immediately  after  their  inftitution,  they  were  the  means 
of  faying  the  lives  of  85'  pevfons,  who  otherwife  would  in  all 
human  probability  have  been  loft  to  the  community.  Since 
that  period,  they  have  faved  many  more;  and  various  perfons, 
even  in  the  molt  diftant  par's  of  the  kingdom,  by  following 
their  directions  have  done  the  fame.  To  preferve  one  human 
.being  from  premature  deaih,  wc  muft  ronlideras  of  theutmoft 
confequence  both  as  citizens  and  chriftians  ; how  much  more 
the  prefi-rvati'  n of  thoufands.  It  appears  from  the  writings 
of  Lcttors  Mead,  Window,  Bruhier,  Fothergill,  Haller, 
I,ecat,  Tiflot,  Van  Engelen,  Cummer,  and  others,  that  they 
Rad  prepared  the  way  for  inftitutions  fimilar  to  the  Humane 
Society:  for  in  their  works  they  have  elucidated  the  principles 
on  which  they  go,  and  furnifti  d directions  for  the  practice 
they  ■favour.  See  Death,  iremaitue  Ikierm-ent,  and 
•Duotvs  ing. 

REAR,  a term  frequently  ufed  in  compofition,  to  denote 
fomething  behind,  or  backwards,  in  refpedt  of  another,  in  op- 
po  fit  ion  to  man. 

Kkaii  of  an  Army,  fignifies,  in  general,  the  hindenuofl  part 
• of  an  as  my,  battalion,  regiment,  or  fquau  ion;  alio  the  ground 
Behind  cither. 


Rear -Guard,  is  that  body  of  an  army  which  marches  after 
the  main-body  ; for  the  march  of  an  army  is  always  compofed 
of  an  advance  guard,  a main-body,  and  a rear-guard  ; the  firft 
and  laft  commanded  by  a general.  The  old  grand-guards  of 
the  camp  always  form  the  rear  guard  of  the  army,  and  are  to 
•fee  that  every  thing  come  fate  to  the  new  camp. 

Rear  llulf-Filcs,  are  the  three  hindmoft  ranks  of  the  bat- 
talion, when  it  is  drawn  up  fix  deep. 

Re  mi- Line,  of  an  army  encamped,  is  always  1 200  feet  at 
leaft  from  the  centre  line  ; both  of  which  run  parallel  to  the 
front  line,  as  alfo  to  the  referve. 

Reak-Riz«L  is  the  laft  rank  of  a battalion,  when  drawn  up, 
and  generally  16  or  18  feet  from  the  centre- line  when  drawn  in 
open  order. 

REASON,  a faculty  or  power  of  the  mind,  whereby  it 
diftinguifhes  good  from  evil,  truth  from  faifehood.  See  Me- 
taphysics. 

REASONING,  ratiocination,  the  exercife  of  that  fa- 
culty of  the  mind  called  re.afon  ; or  it  is  an  a£l  or  operation 
of  the  mind,  deducing  fome  unknown  proportion  from  other 
previous  ones  that  are  evident  and  known.  See  Logic. 

REAUMUR  (Rene  Antoine  Ferchault,  Sieur  de), 
a perfon  diftinguiffied  for  his  laborious  refearches  into  natural 
knowledge,  was  born  at  Rochelle  in  1683,  of  a family  belong- 
ing to  the  law.  After  having  tiniftied  his  early  fludies  in  the 
place  of  his  birth,  he  began  a courfe  of  philofophy  at  Poitiers, 
and  of  civil  law  at  Bourges  ; but  foon  relinquifhed  the  latter, 
to  apply  himfelf,  according  to  his  tatle,  to  mathematics,  phvfics, 
and  natural  hiftory.  Being  come  to  Paris,  he  was  received  in- 
to the  Academy  of  Sciences  in  1708.  From  that  hour  he  was 
wholly  employed  in- natural  hiftory,  to  which  his  inclination 
particularly  led  him,  and  his  inquiries  were  not  confined  to  any 
one  part  of  it.  His  memoirs,  his  obfervations,  his  dil’coverits 
on  the  formation  of  fhells,  fpiders,  mufcles,  the  marine  flea,  the 
berry  which  affords  the  purple  colour,  and  on  the  caufe  of  the 
numbnefs  of  the  torpedo,  excited  the  curiofity  of  the  public, 
and  early  procured  our  author  the  character  of  an  able,  curious 
and  entertaining  naturalift.  Filled  with  zeal  for  the  welfare  and 
advantage  of  lociety,  and  the  progrefs  and  perfection  of  arts, 
he  endeavoured  in  all  his  refearches  to  promote  the  public  good. 
Wc  were  indebted  to  him  for  the  difeovery  of  the  Turquois 
mines  in  Languedoc.  He  alfo  found  out  a fubftance  which 
is  ufed  to  give  falfe  ftones  a colour,  which  is  obtained  from  a 
certain  fifh  called  in  the  French  Able  or  Ablcte  on  account  of 
its  whitenefs,  and  which  is  the  Bleak  or  Bl-ay  of  our  writers. 
His  experiments  on  the  art  of  turning  iron  into  lteel  obtained 
him  a penfion  of  1 2, coo  Livres ; and  this  reward  was  to  be  con- 
tinued to  the  Academy  to  fupport  the  expenfe  which  might 
accrue  in  this  art. 

He  continued  his  inquiries  on  the  art  of  making  tin  and 
porcelain,  and  endeavoured  to  render  our  thermometers  more 
uleful  than  thole  of  former  times:  he  compofed  a curious  bif- 
tory  of  rivers  where  gold  dull  is  found  in  France  ; and  gave  fo 
Ample  and  eafy  a detail  of  the  art  of  gathering  this  dult,  that 
perfons  have  been  employed  for  that  purpose. 

He  alfo  made  curious  and  important  obfervations  on  the 
nature  of  Hints,  on  the  banks  of  foliil  lliells  from  whence  is 
obtained  in  Touraine  an  excellent  manure  for  land  ; aslikewife 
on  birds  and  their  prefervation,  on  their  method  of  building 
nefls;  on  infeefts.;  and  a great  number  of  other  fuhjebts,  not 
lefs  curious  than  uleful. 

. He  imagined  at  firft,  that  a certain  vamifh  would  keep  eggs 
frefli  ; but  the  walle  of  time  and  money,  See  ftmwed  him  the 
inconveniencies  of  fuch  a procels.  He  afterwards  adopted  the 
method  pra Ailed  for  tiipe  immemorial  in  Greece  and  the 
illands  ui  the  Archipelago  which  is  to  lleen  or  immerfe  eggs 
in  oil,  or  melted  fat;  by  this  means,  not  being  expofed  to  the 
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air  or  to  froft,  they  are  well  preferved,  and  contraft  no  bad 
linell.  Another  experiment  ftill  more  important,  made  by  our 
author,  was  to  introduce  into  France  the  art  of  hatching  fowl 
and  bird?,  as  pra&ifed  in  Egypt,  without  covering  the  eggs. 
A6tive,  (edulous,  and  attentive,  he  was  early  in  his  ftudy,  often 
at  fix  in  the  morning.  Exa£t  in  his  experiments  and  obferva- 
tions,  he  let  no  circumftance  efcape  him.  His  writings  mud 
be  of  great  ufe  to  future  philofophers.  In  fociety,  he  was  dif- 
tinguifited  through  life  for  his  model!  and  agreeable  behaviour. 
His  probity,  benevolence,  goodnefs  of  heart,  and  other  amiable 
qualities,  as  well  natural  as  acquired,  endeared  him  to  his  coun- 
trymen. He  died  in  the  76th  year  of  his  age,  on  the  18th  of 
October,  17^7,  and  left  this  world  filled  with  fentiments  of 
piety.  His  death  was  the  confequence  of  a fall,  which  hap- 
pened at  the  cattle  of  Barnardiere  on  the  Maine,  where  he  went 
to  pafs  his  vacation.  He  bequeathed  to  the  Academy  of 
Sciences  his  mannfcripts  and  all  his  natural  produ&ions.  His 
works  are,  1.  Avery  great  number  of  memoirs  and  obferva- 
tions  on  diff'ejent  parts  of  natural  hiftory  ; they  are  printed  in 
the  colleiflions  of  the  Academy  of  Sciences.  2.  A large  work 
printed  feparately  in  6 vols.  in  4*0,  intitled,  A Natural  Hif- 
tory of  Infefts.  This  important  work  contains  a defcription 
of  vaft  numbers  of  caterpillars,  moths,  gall  infedls,  llies  with 
two  and  four  wings,  lady-birds,  and  thofe  ephemcron  Hies  which 
live  only  a few  hours  in  that  form  : and  laflly,  of  thofe  Angu- 
lar and  wonderful  infedls  which  are  called  polypes,  which  being 
cut  into  feveral  pieces,  each  piece  lives,  grows,  and  becomes  an 
infcft,  and  affords  to  our  eyes  a great  number  of  prodigies. 
See  Polypus.  The  works  of  M.  de  Reaumur  are  cxatt,  cu- 
rious, interefting,  and  very  ingenious.  They  are  written  with 
much  candour,  clearnefs,  and  elegance;  it  muff,  however,  be  ac- 
knowledged his  manner  is  fomewhat  too  diffufe.  But  we  muff 
mot  deceive  the  reader;  he  often  raifes  our  expeftations,  and  does 
not  give  us  all  the  fatisfa&ion  we  promife  ourfelves  from  his 
writings.  His  method  of  raifing  poultry,  in  particular,  rather 
difappoints  us.  He  fpared  neither  care,  time,  norexpenfe,  to 
render  it  pra<fhicable : he  flattered  himfelf  and  his  countrymen 
with  the  greateft  hopes ; but,  notwithftanding  his  affiduous 
induftry,  and  vaft  expenfes,  it  proved  abortive.  The  late  M. 
1’Advocat  recommended  him  to  obtain  better  information  from 
Egypt  on  the  fubjeil;  and  if  pollible  to  procure  a perfon 
verfed  in  the  art  to  inftruft  him  in  it ; but  his  death  prevented 
the  completion  of  the  fcheme.  If  the  native  of  Egypt  had  ar- 
rived, (howed  M.  de  Reaumur  a better  method  than  his  own, 
and  prattifed  it  with  fuccefs,  as  in  his  country,  the  community 
would  have  been  benefited  ; on  the  other  hand  he  would  have 
feen,  had  it  failed,  that  the  climate  of  France  was  not  proper 
for  fuch  experiments.  M.  Maillet,  conful  at  Cairo,  to  whom 
Monfieur  the  regent  had  written  to  obtain  the  art,  offered  to 
fend  over  a native  of  Egypt,  if  the  government  would  pay  the 
expenfe  of  his  voyage,  and  allow  him  a penfion  of  1500  livres. 
M.  Maillet  rightly  judged,  when  he  preferred  this  method  of 
proceeding.  M.  de  Reaumur  was  not  ignorant  of  the  defign  ; 
but  he  flattered  himfelf,  that  his  efforts  would  be  fucecfsful 
without  further  aid,  and  thought  he  ffiould  acquire  fome  honour. 
He  certainly  had  great  talents,  induftry,  fagacity,  and  every 
other  qualification  which  is  neceflary  in  fuch  attempts;  but  it  is 
morally  impoffibie  that  a Angle  man  in  a different  climate,  can 
attain  fuch  knowledge  in  an  art  as  thofe  who  live  in  a more 
favourable  country,  and  have  had  the  experience  of  many  ages 
to  profit  by : however  unluccefsful  M.  de  Reaumur  may  have 
been,  pofterity  is  indebted  to  him  for  hi9  repeated  trials.  He 
has  removed  fome  difficulties  in  the  road,  and  thofe  that  travel 
it  may  difeover  what  he  only  faw  at  adiftance. 

REAUMURIA,  in  botany:  A genus  of  the  pentagynia 
order,  belonging  to  the  pentandria  clafs  of  plants  ; and  in  the 
natural  method  ranking  under  the  13th  order,  Suceulcntte , 
Vol.  VIII. 


The  calyx  is  hexaphyllous,  and  there  are  five  petafs;  the  cap- 
fule  is  unilocular,  quinquevalved,  and  polyfpefmous. 

REBATE,  or  RebXtement,  in  commerce,  a term  tttoeH 
ufed  at  Amftcrdam  for  an  abatement  in  the;  price  of  feveral 
commodities,  when  the  buyer,  inftead  of  taking  time,  advances 
ready  money.  '•  \ 

Rbbatement,  in  heraldry,  a diminution  or  abatement,  of 
the  bearings  in  a coat  of  arms.  See  Abatement.  * J 1 

REBELLION,  Rgbellio,  among'  the  Romans,  was  where 
thofe  who  had  been  formerly  overcome  in  battle,  and  yielded 
to  their  fubje6tion,  made  a fecond  refinance : but  with  us  it  is 
generally  ufed  for  the  taking  up  of  arms  traiteroufly  againft 
the  king,  whether  by  natural  fubjedls,  or  others  vfhen  oned 
fubdued  ; and  the  word  rebel  is  fometimes  applied  to  him  wild 
wilfully  breaks  a law ; alfo  to  a villein  difobeying  his  lord; 
There  is  a difference  between  enemies  and  rebels.  Enemies  are 
thofe  who  are  out  of  the  king's  allegiance  : therefore  fubjefts  of 
the  king,  either  in  open  war,  or  rebellion,  are  not  the  king'*' 
enemies  but  traitors.  And  David  Prince  of  Wales,  who  1<s 
vied  war  againft  Edw.  I.  becaufe  he  was  within  the  allegiance' 
of  the  king,  had  lentence  pronounced  againft  him  as  a traitoF 
and  rebel.  Private  perfons  may  arm  themfelves  to  fupprefs  re- 
bels, enemies,  &c. 

REBELLIOUS  assembly,  is  a gathering  together  of 
twelve  perfons  or  more,  intending  or  goitig  about  to  praClife  or* 
put  in  ule  unlawfully,  of  their  owti  authority,  any  thing1  to 
change  the  law  or  ftatutes  of  the  realm  ; or  to  deftroy  the  in- 
clofures  of  any  ground,  or  banks  of  any  fi(h-porid;  pool,  or 
conduit,  to  the  intent  the  fame  {hall  lie  wafte  and  void  : or  to 
deftroy  the  deer  in  any  park;  or  any  warren  of  conies,  dove- 
houfes,  or  fi(h  in  ponds;  or  any  houfe,  barns,  mills,  or  bays  ; or 
to  burn  (lacks  of  corn  ; or  abate  rents;  or  prices  of  vifitoals,  8cc. 

REBUS,  an  enigmatical  feprefentation  of  fome  name,  &c. 
by  ufing  figures  or  piftures  inftead  of  words,  or  parts  of  words. 
Camden  mentions  an  inftance  of  this  abfurd  kind  of  wit  in  a 
gallant  who  exprefled  his  love  to  a woman  named  Rofe  Hill, 
by  painting  in  the  border  of  his  gown  a rofe,  a hill,  an  eye,  z 
loaf,  and  a well ; which,  in  the  ftile  of  the  rebus,  reads,  “ Roft, 
Hill  1 love  well."  This  kind  of  wit  was  long  prattifed  by 
the  great,  who  took  the  pains  to  find  devices  for  their  names; 
It  was,  however,  happily  ridiculed  by  Ben  Jonfon,  in  the  hu- 
morous defcription  of  Abel  Drugger's  device  in  the  Alchemift; 
by  the  Spedlator,  in  the  device  of  Jack  of  Newberry ; at 
which  time  the  rebus,  being  raifed  to  fign-pofts,  was  grown  out 
of  falhion  at  court. 

Rebus  is  alfo  ufed  by  the  old  chemical  writers  fometime# 
to  fignify  four  milk,  and  fometimes  for  what  they  call  the  ulti- 
mate matter  of  which  all  bodies  arc  compofcd. 

Rebus,  in  heraldry,  a coat  of  arms  which  bears  an  allufion 
to  the  name  of  the  perfon;  as  three  caftles,  for  Caftleton  ; thret 
cups,  for  Butler  ; three  conies,  for  Conilby;  a kind  of  bear- 
ings which  are  of  great  antiquity. 

REBUTTER  (from  the  Ft.  bor.ter , i.  e.  repellere,  to  put 
back  or  bar),  is  the  anlwer  of  defendant  to  plaintiff’s  June - 
joinder ; and  plaintiff* s anfwer  to  the  rebutter  is  called  a June - 
butter  : but  it  is  very  rare  the  parties  go  fo  far  in  pleading. 
Rebutter  is  alfo  where  a man  by  deed  or  fine  grants  to  warranty 
any  land  or  hereditament  to  another;  and  the  perfon  making 
the  warranty,  or  his  heir,  fues  him  to  whom  the  warranty  is 
made,  or  his  heir  or  aflignee,  for  the  fame  thing  5 if  he  who  is 
fo  fued  plead  the  deed  or  fine  with  warranty,  and  pray  judg- 
ment, if  the  plaintiff  (hall  be  received  to  demand  the  thing 
which  he  ought  to  warrant  to  the  party  againft  the  warranty  in 
the  deed,  &c.  this  is  called  a rebutter.  And  if  I grant  to  a tenant 
to  hold  without  impeachment  of  wafte,  and  afterwards  implead 
him  for  wafte  done,  he  may  debar  me  of  this  a£lion  by  (bowing 
my  grant,  which  ii  a rebutter. 
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RECAPITULATION,  is  a fummary,  or  a eoncife  and 
Iranfient  enumeration  of  the  principal  things  infilled  on  in  ihe 
preceding  difcourfe,  whereby  the  force  of  the  whole  is  collected 
intoone  view.  See  Oratory. 

RECEIPT,  or  Receit,  in  commerce,  an  acquittance,  or 
difcharge,  in  writing,  intimating  that  the  party  has  received  a 
pertain  ftim  of  money,  either  in  full  for  the  whole  debt,  or  in 
part,  or  on  accofmt. 

RECEIVER,  in  pneumatics,  a glafs  veflfel  for  containing 
the  thing  on  which  an  experiment  in  the  air-pump  is  to  be 
made. 

Receiver,  receptor  or  receptator , in  law,  is  commonly  under- 
llcod  in  a bad  fenfe,  and  ufed  for  fuch  as  knowingly  receive 
ifolen  goods  from  thieves,  and  conceal  them.  This  crime  is 
felony,  and  the  punilhment  is  tranfportation  for  14  years. 

RECENSIO  was  an  account  taken  by  the  cenfors,  every 
lqltrum,  of  all  the  Roman  people.  It  was  a general  furvey  at 
which  the  equites,  as  well  as  the  reft  of  the  people,  were  to  ap- 
pear. New  names  were  now  put  upon  the  eenfor’s  lift,  and 
old  ones  cancelled.  The  rccenfio,  in  ftiort,  was  a more  folemn 
and  accurate  fort  of  probatio,  and  anfwered  the  purpofe  of  a 
review,  by  ftiowing  whowere  fit  for  military  fervice. 

RECEPTACULUMj  in  botany,  one  of  the  (even  parts  of 
fru&ification,  defined  by  Linnaeus  to  be  the  baft  which  conne&s 
or  fupports  the  other  parts. 

Receptaculum  Cbyli,  or  Pecquet's  Rcfervatory , the  refervoir 
or  receptacle  for  the  ch)le,  fituated  in  the  left  fide  of  the  upper 
vertebra  of  the  loins,  under  the  aorta  and  the  vellels  of  the  left 
kidney.  See  Anatomy. 

RECHABITES,  a kind  of  religious  order  among  the  an- 
cient Jews,  inftituted  by  Jonadab  the  fon  of  Rechab,  compre- 
hending, only  his  own  family  and  pofterity.  Their  founder 
preferibed  them  three  things:  firft,  not  to  drink  any  wine  ; 
fecondly,  not  to  build  any  houfes,  but  to  dwell  in  tent6;  and 
thirdly,  not  to  fow  any  corn,  or  plant  vines.  The  Rechabites 
obferved  thel/e  rules  with  great  ftribknefs,  as  appears  from 
^er,  xxxv.  6.  See.  Whence  St.  Jerome,  in  his  13th  epiftle  to 
Pauliuus,  calls  them  monaebi,  monks.  Jonadab,  their  founder, 
liyed  under  . Jehoalh  king  of  Judah,  contemporary  with  Jehu 
king  of  Ifrael:  his  father  Rechab,  from  whom  his  pofterity 
were  denominated,  defeended  from  Raguel  or  Jethro,  father- 
in-law  to  Moles,  who  was  a Kenite,  or  of  the  race  of  Ken  : 
whence  Kenite  and  Rechabite  are  ufed  as  fynonymous  in 
Scripture. 

RECHEAT,  in  hunting,  a leflon  which  the  huntfman  plays 
«n  the  horn,  when  the  hounds  have  loft  their  game,  to  call 
them  back  from  purfuing  a counter  feent. 

ffEClPE,  in  jpedicinc,  a prefeription  or  remedy,  to  be 
calM  becaufc  always  begipning  with  the 
\^£)j^.rcc^ie%  i.  e.  ipke;  which  is  generally  denoted  by  the  ab- 

,,  in  general,  fomething  that  is  mutual,  or 
\yj)ipl^js  returned  equally  on  both  ftdes,  or  that  aftedls  both 
parses  al^ke.;.  > i .»  i 

Rip  tr^oCAt-  Terms,  among  logicians,  are  thofe  which  have 
the  fame  lignihcation  ; and  confequently  are  convertible,  or 
iiiay  be  ufed  for  each  other. 

Reciprocal,  in  mathematics,  is  applied  to  quantities 


which  multiplied  together  produce  unity. 


Thus  — and 
x 


x. 


artel  — , are  reciprocal  quantities.  Likewife  — is  laid  to  be 

\ ■ y x 

the  reciprocal  of  x,  whicb  i3  again  the  reciprocal  of  — . 

Riciprocal  Figures,  in  geometry,  thofe  whifh  have  the  an- 
tecedents and  consequents  of  the  fame  ratio  in  both  figures. 


Reciprocal  Proportion,  is  when  in  four  nurrtbers  (he  fourth 
is  lefs  than  the  fecund  by  fo  much  as  the  third  is  greater  than 
the  firft,  and  vice  verfu.  See  Proportion  and  Arithmetic. 
Great  ufe  is  made  of  this  reciprocal  proportion  by  Sir  Ilaac 
Newton  and  others,  in  demonffraung  the  laws  of  motion. 

RECITAL,  in  law,  means  the  rthearlal  or  making  men- 
tion in  a deed  or  writing  of  fomething  which  has  been  done  be- 
fore. 

RECITATIVO,  or  Recitative,  in  mufic,  a kind  of 
finging,  that  differs  but  little  from  orderly  pronunciation;  fuch 
as  that  in  which  leveral  parts  of  the  liturgy  are  rehearfed  in 
cathedrals  ; or  that  wherein  the  a&ors  commonly  deliver  them- 
felves  on  the  theatre  at  the  opera,  when  they  are  to  expref3 
fome  abiion  or  paffion ; to  relate  lome  event  ; or  reveal  iome 
defign. 

RECK.ENHAUSEN,  a ftrong  town  of  Cologne,  in  Ger- 
many, in  the  middle  territory  of  that  name.  The  abbefs  of  its 
nunnery  has  power  of  punching  offenders  with  death,  and  Ike 
alone  i3  obliged  to  the  vow  of  chaftity. 

RECKONING,  or  a Ship's  Reckoning,  in  navigation,  is 
that  account  whereby  at  any  time  it  may  be  known  where  the 
Ihip  is,  and  on  what  courfe  orcourfe-  (he  is  to  fteer  in  order 
to  gain  her  port ; and  that  account  taken  from  the  log-board  is 
called  the  dead  reckoning.  See  Navigation. 

RECLAIMING,  or  Reclaming,  in  our  ancient  cuftoms, 
a lord’s  purfuing,  profecuting,  and  recalling  his  vaffal,  who  had 
gone  to  live  in  another  place  without  his  permiffion.  Reclaim - 
ing  is  alfo  ufed  for  the  demanding  of  a perfon,  or  thing,  to  be 
delivered  up  to  the  prince  or  ftate  to  which  it  properly  belongs; 
when,  by  any  irregular  means,  it  is  come  into  another’s 
poffeffion. 

Reclaiming,  in  falconry,  is  taming  a hawk,  Src.  and 
making  her  gentle  and  familiar.  A partridge  is  laid  to  reclaim 
when  Ihe  calls  her  young  ones  together,  upon  their  fcattering  too 
much,  from  her. 

RECLINATION  of  a plane  in  dialling.  See  Dialling. 

RECLUSE,  among  the  Papiffs,  a perfon  fliut  up  in  a fmall 
cell  of  an  hermitage,  or  monaftery,  and  cut  off,  not  only  from 
all  converfation  with  the  world,  but  even  with  the  houfe. 
This  is  a kind  of  voluntary  imprilbnment,  from  a motive  either 
of  devotion  or  penance.  The  word  is  alfo  applied  to  incon- 
tinent wives,  whom  their  hulbands  procure  to  be  thus  kept  in 
perpetual  imprilbnment  in  fome  religious  houfe.  Keclufes  were 
anciently  very  numerous.  They  took  an  oath  never  to  ftir  out 
of  their  retreat : and  having  entered  it  the  biftiop  fet  his  leal 
upon  the  door;  and  the  reclufe  was  to  have  every  thing  necef- 
fary  for  the  fupport  of  life  conveyed  to  him  through  a window. 
If  he  was  a prieft,  he  was  allowed  a fmall  oratory,  with  a win- 
dow which  looked  into  t hp  church,  through  which  he  might 
make  his  offerings  at  the  inafs,  hear  the  finging,  and  anfwer 
thofe  who  fpoke  to  him;  but  this  window  had  curtains  before 
it,  lo  that  he  could  not  be  leen.  Ide  was  allowed  a littlfe  gart- 
den,  adjoining  to  his  cell,  in  which  he  might  plant  a tew  herb.-', 
and  breathe  a little  frclh  air.  If  he  had  difciples,  their  cells 
were  contiguous  to  his,  with  only  a window  of  communica- 
tion, through  which  they  conveyed  neveffaries  to  him,  and 
received  his  Lnftrudftions.  if  a reclufe  fell  fick,  his  door  might 
be  opened  for  perfons  to, come  in  and  affUihim,  but  he  himlelf 
was  not  ftir  out. 

RECOGNITION,  inlaw,  an  acknowledgment ; a word 
particularly  ufed  in  our  law-books  for  the  firft  chapter  of.  the 
tiatute  1 Jac.  I.  by  which  the  parliament  acknowledged  that, 
after  the  death  of  queen  Elizabeth,  the  crown  had  rightfully 
defeended  to  king  James. 

RECOGNIZANCE,  in  law,  is  an  obligation  of  record, 
which  a man  enters  into  before  fome  court  ot  record  or  magrt- 
tratc  duly  authorifed,  with  condition  to  do  fome  particular  atft  j 
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as  t®  appear  at  the  adzes,  to  keep  the  peace,  to  pay  a debt,  or 
the  like.  It  is  in  mott  refpefts  like  another  bond  : the  dif- 
ference is  chiefly,  this,  that  the  bond. is  the  creation  of  a freffi 
debt  or  obligation  denovo,  the  recognizance  is  an  acknowledge- 
ment of. a former  debt  upon  record;  the  form  whereof  is, 
“ that  A.  B.  doth  acknowledge  to  owe  to  our  lord  the  king,  to 
the  plaintiff,  to  C.  D.  or  the  like,  the  fum  of  ten  pounds,” 
with  condition  to  be  void  on  performance  of  the  thing  ftipu- 
lated  : in  which  cafe  the  king,  the  plaintiff,  C.  D.  ifcc.  is  called 
the  cognizee,  rscui  c-,gn  feitur-,  as  lie  that  enters  into  the  cog- 
nizance is  called  the  cognizoc,  is  qui  cognofcit.  This  being  cer- 
tified to,  or  taken  by  the  officer  of  feme  court,  is  withelled  only 
by  the-record  of  that  court,  and  not  by  the  parties  leal  : - fo 
that  it  is  not  in  ftri&ipropriety  a deed,  though  the  effects  of  it 
are  greater,  than  a common  obligation  ; being  allowed  a pri- 
ority in  point  of  payment,  and  binding  the  lands  of  the  cog- 
nizor  from  the  time  of  enrolment  on  record. 

.RECOIL,  or  Rebound,  the  ffarting  backward  of  a fire- 
arm after  an  explofion.  Merfennus  tells  us,  that  a cannon  12 
feet  in  length,  weighing  6-jOolb.  gives  a ball  of  24U).  an 
uniform  velocity  of  64.0  feet  -per  fecond.  Putting,  therefore, 
Wa:6403i  va  -14,  V— "40,  and  <urrthe  velocity  with  which 
the  cannon  recoils;  we  ffiall  have  (becaule  the  momentums  of 
the  cannon  and  ball  are  equal)  W V — VJ  V j and  fo  v = 
tv  V 24  x 64 

—2.4;  that  is,  it  would  recoil  at  the  rate  of 
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fv  foot  per  fecond,  if  free  to  move. 

RECOLLECTION,  a mode  of  thinking,  by  which  ideas 
fought  after  by  the  mind  are  found  and  brought  to  view. 

RECONNOITRE,  in  military  affairs,  implies  to  view  and 
examine  the  ftate  of  things,  in  order  to  make  a report  thereof. 
Parties  ordered  to  reconnoitre  are  to  obferve  the  country  and 
the  enemy;  to  remark  the  routes,  conveniences,  and  inconve- 
niences of  the  firft  ; the  pofition,  march,  or  forces  of  the  tecond. 
In  either  cafe,  they  ffiould  have  an  expert  geographer,  capable 
of  taking  plans  readily  : he  ffiould  be  the  belt  mounted  of  the 
who'e,  in  cafe  the  enemy  happen  to  fcatter  the  elcorte,  that  he 
may  fave  his  works  and  id  as.  See  Was, 

RECORD,  an  authentic  teftimony  in  writing,  contained  in  rolls 
of  parchment,  and  preferved  in  a court  of  record.  See  Court. 

Trial  hy  R:  cord,  a fpecies  of  trial  which  is  u fed  only  in 
one  particular  inftance  : and  that  is  where  a matter  of  record  is 
pleaded  in  any  action,  as  a fine,  a judgment,  or  the  like;  and 
the  oppofite  party  pleads,  nu1  del  redded1,  that  there  is  no  furh 
matter  of  record  exifting.  Upon  this,'  iftue  is  tendered  and 
joined  in  the  following dorm,  “and  this  he  prays  may  be  inquired 
of  by  the  record,  and  the  other  doth  the  like;’’  and  hereupon  the 
party  pleading  the  record  has  a day  given  him  to  bring  it  in, 
and -proclamation  is  made  in  court  for  him  to  “ bring  forth 
the  record  by  him  in  pleading  alleged,  or  elfe  he  ffiall  be  con- 
demned ;”  and,  on  his  failure,  his  antagomft  ffiall  have  judg- 
ment tp  recover.  The  trial,  therefore,  of  this  ill  lie,  is  merely 
by  the  record  : for,  as  Sir  Edward  Coke  oblerves,  a record  or 
enrolment  is  a monument  of  fo  high  a nature,  and  importeth- 
ia  itfelf  fuch  abfolute  verity,  that  if  it  be  pleaded  that  there  is 
no  fuch  record,  it  ffiall  not  receive  any  trial  by  witnels,  jury, 
or  otherwife,  but  only  by  itfelf.  Thus  titles  of  nobility,  as 
whether  earl  or  not  earl,  baron  or  not  baron,  ffiall  be  tried  by. 
the  king’s  writ  or  patent  only,  which  is  matter  of  records 
Alfo  in' calc  of  an  alien,  whether  alien  ' friend  or  enemy,  ffiall 
be  tried  by  the  league  or  treaty  between  His  (bvevoign  and  ours ; 
for  every  league  or  treaty  is  of  record.  AtgLallff,  wnelhot*  a 
manor  be  held  in  ancient  dcmelne  or  not,  fhall  be  tried  by  the 
record  of  domefday  in  the  king’s  exchequer. 

RECORDER,  a perfon  whom  the  mayor  and  other  magis- 
trates of  a city  or  corporation  aflbciwtc  to  thein  for  their  better 


direction  in  matters  of  juflice  and  proceedings  in  law;  on 
which  account  this  perfon  is  generally  a counfellor,  or  other 
perlon  well  {killed  in  the  law.  The  recorder  of  London  is 
chofen  by  the  lord  mayor  and  aldermen  ; and  as  he  is  held  to 
be  tne  mouth  of  the  city,  delivers'  the  judgment  of  the  courts 
therein,  and  records  and  certifiesthe  city-cuftoms.  See  London. 

RECOVERY,  or  Common  Recovery,  in  Engliffi  law,  a 
fpecies  of  aifurance  by  matter  ot  record  ; concerning  the  origi- 
nal of  wtiich  it  mud  be  remarked,  that  common  recoveries 
were  invented  by  the  ecclefiaftics  to  elude  the  ftatutes  of  rnort-% 
main  flee  Tail);  and  afterwards  encouraged  by  the  finefTe  of 
the  courts  of  law  in  12  Edward  IV.  in  order  to  put  ari  eqd  to 
all  fettered  inheritances,  and  bar  not  only  eftates-tail,  but  alfa 
all  remainders  and  reverfions  expe&ant  thereon.  We  have 
here,  therefore,  only  to  confider,  firft,  the  nature  of  a common' 
recovery  ; and  fecondly,  its  force  and  effefl. 

1.  A common  recovery  is  a fuit  or  aftion,  either  atTual  op 
fiflitious  : and  in  it  the  lands  are.  recovered  againft  the  Jtenqnt 
of  the  freehold  ; which  recovery,  being  a fupppled  abjudication 
of  the  right,’  binds  all  perfons,  and  veils  a free  and  abfolute 
fee-fimple  in  the  recoverer.  To  explain  this  as  clearly’  anil 
conci  ely  as  pollinle,  let  us,  in  the  firft  place,  fuppofe  David. 
Edwards  to  be  tenant  of  the  freehold,  and  defirous  to  fuller  a 
common  recovery,  in'order  to  bar  all  entails,  remainders,  and 
reverfions,  and  to  convey  the  fame  in  fee-fimple,  to  Francis 
Golding.  To  eflePt  this,  Golding  is  to  bring  an  aftio.n  .againlt 
him  for  the  lands;  and  he  accordingly  files  out  a writ  called  a 
pree,  ipe  quod  red  fit,  becaule  theie  were  its  initial  or  nio'ft 
operative  words  when  the  law-proceedings  were  in  Latin.  In 
this  writ  the  demandant  Golding  alleges, . that  the  defendant 
Edwards  (here  called  the  tenant)  has  no  legal  title  to  the  land  , 
but  that  he  came  into  poffeffion  of  it  after  one  Hugh  Hunt, 
had  turned  the  demandant  out  of  it.  The  fubfequent  pro- 
ceedings are  made  up  into  a record  or  recovery  roll,  . in  which 
the  writ  and  complaint  of  the  demandant  are  firft  recited 
whereupon  the  tenant  appears,-  and  calls  upon  one  Jacob 
Morland,  who  is  luppofed,  at  the  original  purchafe,  to  have 
warranted  the  title  to  the  tenant ; and  thereupon  he  prays,  that 
the  faid  Jacob  Morland  may  be  called  in  ro  defend  the  title 
which  he  fo  warranted.  This  is  called  the  voucher,  “ vqcatio,”' 
or  calling  of  Jacob  Morland  to  warranty;  and  Morland  \i 
called-the  vouchee.  Upon  this  Jacob  Morland/  th^  voucKee,- 
appears,  is  impleaded,  and  defends  the  title.  Whereupon 
Go|ding  the  demandant  defires  leave  of  the  court  to  imparl,  or 
confer  with  the. vouchee  in  private;  which  is  (as  ufual)  allowed 
him.  And  loon  afterwards  the  demandant  Golding  returns 
to  court ; but  Morland  the  vouchee  difappears,  of  makes  de- 
fault. Whereupon  judgment  is  given  for  the.  demandant 
Golding,  now  called  the  recoverer,  to  recover  the  lands  ni 
queftion  again  ft,  the  tenant  Edwards,  wb.o  is  now  the  reco- 
veree  : and  Edwards  has  judgment  to  recover  of  Jacob'  MorEaud’ 
lands  of  equal  value.in  recompenfe  for  the  lands  fo  warranled 
by  him,  and  now  loft  by  his  default;  which,  is  agreeable  to 
the  doHrine  of  warranty  mentioned  in  the  preceding  chapter. 
This  is  called,  the  recompenfe , or  recovery  hi  value.  But  Jacob 
Morland  having  no  lands  of  his  own,  being,  ufually.  the.  crye.r 
of  the  court,  who,  trom  being  frequently  thuSf/youchedj^s 


recoverer,  by  judgment  of  jaw,  and  letlin  .thereof  is  deliverexHl^ 
the  lherift.of  the  county..  So  that  thi.  colfy five,  recovery. operates" 
merely  in  the  mature  of  a conveyance  in  fec-lImple,.frqm'Ed- 
wards  the. tenant  in  tail  to  Golding  the  pufehater.  • ’ 

The  recovery  here  defcribcd,  is  with  a tingle  youcjier  only'; 
but  lomctirues  it  is  with  a.  double,  treble,  or.  fur  (her  vpucher. 
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as  the  exigency  of  Ae  cafe  may  require.  Anti  indeed  it  is  now 
ufual  always  to  have  a recovery  with  double  voucher  at  the 
Jeaft  : by  firft  conveying  an  eftate  of  freehold  to  any  indifferent 
perfon,  againft  whom  the  pracipe  is  brought  ; and  then  he 
vouches  the  tenant  in  tail,  who  vouches  over  the  common 
vouchee.  For,  if  a recovery  be  had  immediately  againft:  tenant 
in  tail,  it  bars  only  fuch  eftate  in  the  premifes  of  which  he  is 
then  aCtually  feized  ; whereas  if  the  recovery  be  had  againft 
another  perfon,  and  the  tenant  in  tail  be  vouched,  it  bars  every 
latent  right  and  intereft  which  he  .may  rhave  in  the  lands  re- 
covered. If  Edwards  therefore  be  tenant  of  the  freehold  in 
.poffeffion,  and  John  Backer  be  tenant  in  tail  in  remainder, 
here  Edwards  doth  firft  vouch  Barker,  and  then  Barker  vouches 
Jacob  Morlard  the  common  vouchee  ; who  is  always  the  laft 
perfon  vouched,  and  always  makes  default ; whereby  the  de- 
mandant Golding  recovers  the  land  againft  the  tenant  Edwards, 
and  Edwards  recovers  a recompenfe  ot  equal  value  againft  Bar- 
ker the  firft:  vouchee,  who  recovers  the  like  againft  Morland  the 
common  vouchee,  againft  whom  fuch  ideal  recovery  in  value  is 
always  ultimately  awarded. 

This  fuppofed  recompenfe  in  yalueiw  the  reafon  why  the  rffue 
in  tail  is  held  to  be  -barred  by  a common  recovery.  For,  if 
the  recoveree  ■fhould  obtain  a recompenfe  in  lands  from  the 
common  vouchee  . (which  there  is  a poffibility  in  contemplation 
of  law,  though  a very  improbable  one,  ot  his  doing),  thefe 
lands  would  fupply  the.  place  of  thofe  fo  recovered  from  him 
by  collufion,  and  would  defeend  to  the  iffue  in  tail.  The 
reafon  will  alfo  hold  with  equal  force  as  to  mod  remainder- 
men and  rcverfioners,  to  whom  the  poffibility  will  remain  and 
revert,  as  a full  recompenfe  for  the  reality  which  they  were 
otherwife  entitled  to:  but  it  will  not  always  hold;  and 

therefore,  as  Pigott  fays,  the  judges  have  been  even  a/iuti , in 
inventing  other  reafons  to  maintain  the  authority  of  re- 
coveries. And  in  particular,  it  hath  been  faid,  that  though 
the  eftate  tail  is  gone  from  the  recoveree ; yet  it  is  not  de- 
ftroyed,  but  only  transferred,  and  ftill  fubfifts  ; and  will 
ever  continue  to  fubfift  (by  conftruCtion  of  law)  in  the  re- 
coveror,  his  heirs  and  affigns:  and  as  the  eftate-tail  fo 
continues  to  fubfift  for  ever,  the  remainders  or  reverfions  ex- 
pe&ant  on  the  determination  of  fuch  eftate-tail  can  never  take 
place. 

To  fuch.aukward  fhifts,  fuch  fubtile  refinements,  and  fuch 
ftrange  reafoning,  were  our  anceftors  obliged  to  have  recourfe, 
in  order  to  get  the  better  of  that  ftubborn  ftatute  de  donis.  The 
defign  for  which  thefe  contrivances  were  fet  on  foot  was  cer- 
tainly laudable  ; the  unrivetting  the  fetters  of  eftates-tail,  which 
were  attended  with  a legion  of  mifehiefs  to  the  common- 
wealth : but,  while  we  applaud  the  end,  we  cannot  but  ad- 
mire the  means.  Our  modern  courts  of  juftice  have  indeed 
adopted  a more  manly  way  of  treating  the  fubjeCt  ; by  con- 
fidering  common  recoveries  in  no  other  light  than  as  the  formal 
mode  of  conveyance  by  which  tenant  in  tail  is  enabled  10  aliene 
his  lands.  But,  fince  the  ill  confequences  of  fettered  inheri- 
tances are  now  generally  feen  and  allowed,  and  of  courfe  the 
utility  and  expedience  of  fetting -them  at  liberty  are  apparent, 
it  hath  often  been  wifhed  that  the  procefs  of  this  conveyance 
was  (hortened,  and  rendered  lefs  fubjeCt  to  niceties,  by  either 
totally  repealing  the  ftatute  dt  donis  ; which,  perhaps,  by  re- 
viving the  old  do&rine  of  conditional  fees,  might  give  birth  to 
many  litigations  : or  by  veiling  in  every  tenant  in  tail,  of  full 
age,  the  fame  abfolute  fee-fimple  at  once,  which  now  he  may 
obtain  whenever  he  pleafes,  by  the  collufive  fiCtion  of  a com- 
mon recovery  } though  this  might  poffibly  bear  hard  upon  thofe 
in  remainder  or  reverfion,  by  abridging  the  chances  they  would 
otherwife  frequently  have,  as  no  recovery  can  be  fuffered  in  the 
intervals  between  term  and  term,  whiefc  fometimes  continue 


for  near  five  months  together  : or,  laftly,  by  empowering  the 
tenant -in  tail  to  bar  the  eftate-tail  by  a folemn  deed,  to  be  made 
in  term-time,  and  enrolled  in  fome  court  of  record ^ which  i* 
liable  to  neither  of  the  other  objections,  and  is  warranted  not 
only  by  the  ufage  of  our  American  colonies,  but  % the  pre- 
cedent of  the  ftatute  21  Jac.  I.  c.  19.  which,  in  the  cafe  of  a 
bankrupt  tenant  in  tail,  empowers  his  oornmiffioners  to  lell  the 
eftate  at  any  time,  by  deed  indented  and  enrolled.  And  if,  in 
fo  national  a concern,  the  emoluments  of  the  officers  concerned 
in  palling  recoveries  are  thought  to  be  worthy  attention,  thofe 
might  be  provided  for  in  the  fees  to  be  paid  upon  each  enroll- 
ment. 

2.  The  force  and  effeCl  of  common  recoveries  may  appear, 
from  what  has  been  faid,  to  be  an  abfolute  bar  not  only  of  all 
eftates  tail,  but  of  remainders  and  reverfions  expeCtant  on  the- 
determination  of  fuch  eftates.  So  that  a tenant  in  tail  may, 
by  this  method  of  afturance,  convey  the  lands  held  in  tail  ta 
the  recoverer,  his  heirs  and  alligns,  abfolutely  free  and  dis- 
charged of  all  conditions  and  limitations  in  tail,  and  of  all  re- 
mainders and  reverfions.  But,  by  ftatute  34  and  35  H.  VI II. 
c.  20.  no  recovery  had  againft  tenant  in  tail  of  the  king’s  gift, 
whereof  the  remainder  or  reverfion  is  in  the  king,  ft.all  barfucht 
eftate-tail,  or  the  remainder  or  reverfion  of  the  crown.  And 
by  the  ftatute  1 1 H . V 1 1 . c.  20.  no  woman,  after  her  hufband’s 
death,  (hall  fufFcr  a recovery  of  lands  fettled  on  her  by  her 
hufband,  or  fettled  on  her  hufband  and  her  by  any  of  his  ancef- 
tors. And  by  ftatute  14  Eliz.  c.  8.  no  tenant  for  life,  of  any 
fort,  can  fuffer  a recovery  fo  as  to  bind  them  in  remainder  or 
reverfion.  For  which  reafon,  if  there  be  tenant  for  life,  with 
remainder  in  tail,  and  other  remainders  oyer,  and  the  tenant 
for  life  be  defirous  to  fuffer  a valid  recovery,  either  he,  or  the 
tenant  to  the  pracipe  by  him  made,  muft  vouch  the  remainder- 
man in  tail,  otherwife  the  recovery  16  void  : but  if  he  does 
vouch  fuch  remainder-man,  and  he  appears  and  vouches  the 
common  vouchee,  it  is  then  good ; for  if  a man  be  vouched 
and  appears,  and  fuffers  the  recovery  to  be  had,  it  is  as  ef- 
fectual to  bar  the  eftate-tail  as  if  he  himfelf  were  the  recoveree. 

In  all  recoveries,  it  is  neceftary  that  the  recoveree,  or  tenant 
to  the  pracipe,  as  he  is  ufually  called,  be  aCtually  feized  of  the 
freehold,  elfe  the  recovery  is  void.  For  all  aCtions  to  recover 
the  feifin  of  lands  muft  be  brought  againft  the  aCtual  tenant  of 
the  freehold,  elfe  the  fuit  will  lofe  its  effeCt;  fince  the  freehold 
cannot  be  recovered  of  him  who  has  it  not.  And,  though 
thefe  recoveries  are  in  themlelves  fabulous  and  fictitious,  yet  it 
is  neceftary  that  there  be  adores  fabula,  properly  qualified. 
But  the  nicety  thought  by  fome  modern  practitioners  to  be  re- 
quifite  in  conveying  the  legal  freehold,  in  order  to  make  a good 
tenant  to  the  pracipe,  is  removed  by  the  provifions  of  the  fta- 
tute 14  Geo.  II.  c.  20.  which  enaCts,  with  a retrofpeCt  and 
conformity  to  the  ancient  rule  of  law,  that,  though  the  legal 
freehold  be  vetted  in  leffecs,  yet  thofe  who  are  entitled  to  the 
next  freehold  eftate  in  remainder,  or  reverfion,  may  make  a 
good  tenant  to  the  pracipe  ; and  that,  though  the  deed  or  fine 
which  creates  fuch  tenant  be  lubfequent  to  the  judgment  of  re- 
covery, yet  if  it  be  in  the  fame  term,  the  recovery  ftiall  be  valid 
in  law  : and  that  though  the  recovery  itfelf  do  not  appear  to  be 
entered,  or  be  not  regularly  entered  on  record,  yet  the  deed  to 
make  a tenant  to  the  pracipe  and  declare  the  ufes  of  the  reco- 
very, (hall  after  a poffeffion  of  20  years  be  fufficient  evidence  on 
behalf  of  a purchafer  for  valuable  confidcration,  that  fuch  re- 
covery was  duly  fuffered. 

Recovery  of  perfons  drowned,  or  apparently  dead.  See 
Drowning. 

RECREANT,  Cowardly,  Faint-hearted ; formerly  a word 
very  reproachful.  See  Battel. 

RECREMENT,  iu  chemiftry*  fome  fuperfiuous  matter  fe- 
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psrated  from  Tome  other  that  is  ufefu!  ; in  which  fenfe  it  is  the 
fame  with  fcori.e,  frees,  ami  excrements. 

RECRIMINATION,  in  law,  an  accufation  brought  by  the 
accufed  againft  the  accufer  upon  the  fame  faft. 

RECRUITS,  in  military  affairs,  new-raifed  foldiers  defign- 
ed  to  fupply  the  place  of  thofe  who  have  loft  their  lives  in  the 
fervioe,  or  who  are  difabled  by  age  or  wounds. 

RECTANGLE,  in  geometry,  the  fame  with  a right-angled 
parallelogram.  See  Geometry. 

RECTIFICATION,  in  chemiftry,  is  nothing  but  the  repe- 
tition of  a diftillation  or  fublimation  feveral  times,  in  order  to 
render  the  fubltance  purer,  liner,  and  freer  from  aqueous  and 
Carthy  parts. 

Rectification  if  Spirit'.  See  Distillation. 

RECTIFIER,  in  navigation,  an  inftrument  confifting  of  two 
parts,  which  are  two  circles, cither  laid  one  upon,  or  let  into  the 
other,  and  lb  fattened  together  in  their  centres,  that  they  re- 
prefent  two  compaftes,  one  fixed,  the  other  moveable  ; each  of 
them  divided  into  the  32  points  of  the  compafs,  and  36.  and 
numbered  both  ways,  from  the  north  and  the  fouth,  ending  at 
the  eaft  and  weft,  in  900.  The  fixed  compafs  reprefents  the 
horizon,  in  which  the  north  and  all  the  other  points  of  the 
compafs  ape  fixed  and  immoveable.  The  moveable  compafs  re- 
pre'fents  the  mariner’s  compafs  ; in  which  the  north  and  all 
other  points  are  liable  to  variation.  In  the  centre  of  the  move- 
able  compafs  is  fattened  a filk  thread,  long  enough  to  reach 
the  outfide  of  the  fixed  compafs.  But  if  the  inftrument  be 

I made  of  wood,  there  is  an  index  inftead  of  the  thread.  Itsufe 
is  to  find  the  variation  of  the  compafs,  to  reftify  the  courfe  at 
fea  ; having  the  amplitude  or  azimuth  given. 

RECTIbYiNG  the  Globe.  See  Geography. 
RECTILINEAR,  in  geometry,  right-lined  ; thus  figures 

(whofe  perimeter  confifts  of  right  lines  are  faid  to  be  refti- 
j linear. 

RECT1TL1DE,  in  philofophy,  refers  either  to  the  aft  of 
judging  or  of  willing  ; and  therefore  whatever  comes  under  the 
denomination  of  reftitude,  is  either  what  is  true  or  what  is 
good,  thele  being  the  only  objefts  about  which  the  mind  ex- 
ercifes  its  two  faculties  of  judging  and  willing.  Moral  recti- 
tude, or  uprightnefs,  is  the  choofing  and  purfuing  thofe  things 
which  the  mind,  upon  due  inquiry  and  attention,  clearly  per- 
ceives to  be  good  ; and  avoiding  thofe  that  are  evil.  See  Moral 
Philofophy. 

RECTOR,  a term  applied  to  feveral  perfons  wbofe  offices 
are  very  different : as,  1.  The  reftor  of  a parifti  is  a clergyman 
that  has  the  charge  and  crire  of  a parifh,  and  pofleffes  all  the 
tithes,  See.  2.  The  fame  name  is  alfo  given  to  the  chief  cleftive 
officer  in  feveral  foreign  univerfities,  particularly  in  that  of  Paris, 
and  alfo  in  thofe  of  Scotland.  It  is  alfo  applied  to  the  head 
matter  of  large  fchools  in  Scotland,  as  in  the  high  fchool  of  Edin- 
burgh. 3.  Reftor  is  alfo  ufed  in  feveral  convents  for  the  fupe- 
rior  officer  who  governs  the  houfe  : and  the  Jefuits  give  this 
'name  to  the  fuperiors  of  fuch  of  their  houfes  as  are  either  femi- 
naries  or  colleges. 

RECTORY,  a parifh  church,  parfonage,  or  fpiritual  living, 
with  all  its  rights,  tithes,  and  glebes.  Rectory  is  alfo  fometimes 
ufed  for  the  reftor’s  manfion  or  parfonage-houfe. 

RECTUM,  in  anatomy,  the  third  and  laft  of  the  large  in- 
teftines  or  guts.  See  Anatomy. 

RECTUS,  in  anatomy,  a name  common  to  feveral  pans  of 
mufrlcs,  fo  called  on  account  of  the  llraightncls  of  their 
fibres. 

RECUPERATOR F.S,  among  the  Romans,  were  comtnif- 
fioners  appointed  to  take  cognizance  of  private  matters  in  dif- 
pute,  between  the  fubjefts  of  the  ftate  and  foreigners,  and  to 
take  care  that  the  former  had  juftice  done  them.  It.  came  at 
laft  to  be  ufed  for  commiffioners,  to  whom  the  praetor  referred 
Vol.  VIII. 


the  determination  of  any  affair  between  ope  fuhjeft  and 
another.  • . b 

RECURRF.NTS,  in  anatomy,  a name  given  to  feveral  large 
branches  of  nerves  fent  out  by  the  par  vagum  from  the  upoVr 
part  of  the  thorax  to  the  larynx.  ' 

RECURVI ROSTR A , in  ornithology;  a gehus'beloneing 
to  the  order  of  grallae  of  Linnaeus,  and  that  of  palmipedes  of 
Pennant  and  Latham.  The  bill  is  long,  Tubulated,  bent  hack, 
ftiarp  and  flexible  at  the  point.  The  feet  are  webbed,  and  fur- 
niffied  with  three.toes  forwards,  arid  a fhort  one  b'ehmdj  Mr. 
Latham  notes  of  this  genus  three  fpecies,  viz.  the  Avofefta,  or 
the  one  commonly  known,  the  Americana,  and'tlre  A! ha.  This 
laft,  it  is  probable,  has  fome  affinity  to  the  Americana.  The 
recurviroftia  avofetta  is  about  the  fize  of  a lapwing'  in  body, 
hut  has  very  long  legs.  The  fubfiance  of  the  hill  is  Ibtf,  and 
almoft  membranous  at  its  tip  ; it  is  thin,  weak,  (lender  com- 
pretTed  horizontally,  and  incapable  of  defence  or  effort.  Thefe 
birds  are  variegated  with  black  and  white,  and  during  the  win- 
ter are 'frequent  on  the  eaftern  ffiores  of  Great  LTri'ain.  They 
vifit  alfo  the  Severn,  and  fometimes  the  pools  of  Sh  hop'd  lire. 
They  feed  on  worms  and  infefts,  which  they  fcoop  out  oft  the 
fand  with  their  bills.  They  lay  two  eggs,  white,  i/ith  a 
greenifh  hue,  and  large  fpots  of  black  ; thele  eggs  ire  about 
the  fize  of  a pigeon’s.  They  are  found  alfo  in  various  parts  df 
the  continent  of  Europe,  in  Ruffia,  Denmark,  and’Sfveden,  but 
they  are  not  numerous.  They  are  alfo  found  in  Siberia,  but 
oftener  about  the  fait  lakes  of  the  Tartarian  defart,  arid  about 
the  Cafpian  fea.  They  are  found  likewife  on  the  coafts  of  Pi- 
cardy in  France  in  April  and  November,  and  at  Orleans,  but 
rarely.  In  breeding-time  they  are  very  plentiful  on  the  coaft's 
ofBasPoiftou.  They  do  not  appear  to  wander  further  fouth 
in  Europe  than  Italy.  Whether  from  timidity  Or  addrefs,  the 
avofet  ftmns  fnares,  and  is  not  eafily  taken.  The  A merican 
avofet  is  rather  larger  and  longer  than  the  laft.  The  bill  is 
fimilar,  and  its  colour  black  : the  forehead  is  dufky  white  : the 
head,  neck,  and  upper  part  of  the  bread,-  are  of  a deep  cream- 
colour  : the  lower  parts  of  the  neck  behind  white1:  the  back  is 
black,  and  the  under  parts  from  the  breaft  pure  white : tha 
wings  are  partly  black,  partly  white,  and  partly  afti-coloured, 
Thefe  birds  inhabit  North  America,  and  were  found  by  Dam- 
pier  in  Shark’s  Bay,  on  the  coalt  of  New  Holland.  See 
plate  41. 

The  recurviroftra,  or  fcolopax  alba,  is  about  14  inches  and 
a quarter  long,  its  colour  white,  the  inferior  coverts  of  its 
wings  dufkifh,  its  bill  orange,  its  legs  brown.  Edwards  re- 
marks that  the  bill  of  this  bird  is  bent  upwards,  as  in  the 
avofet  ; its  bill  black  at  the  tip,  and  orange  the  reft  of  its 
length;  all  the  plumage  is  white,  except  a tint  of  yellowifn 
on  the  great  quills  of  the  wing  and  of  the  tail.  Edwards  fup- 
pofes  that  the  whitenefs  is  produced  by  the  cold  climate  of 
Htidfon’s  Bay,  from  which  he  received  it,  and  that  they  re- 
lume their  brown  feathers  during  the  fummer.  It  appears  that 
feveral  fpecies  of  this  bird  have  fpread  further  into  America, 
and  have  even  reached  the  I’outhern  provinces  : for  Sloanc  found 
our  third  fpecies  in  Jamaica;  and  Fernandez  feems  to  indicate 
two  of  them  in  New  Spain,  by  the  names ' cbiqjuitetotl  and 
cJofotetl ; the  former  being  like  our  woodcock,  and  the  latter 
lodging  under  the  ftalks  of  maize. 

A bird  of  this  kind,  Mr.  Latham  fays,  was  fent  from  Hud- 
foil’s  Bay,  and  from  the  figure,  has  every  appearance  of  an 
avofet  : however,  in  Edvvaftls’s  plate  the  toes  appear  cloved 
to  the  bottom  ; a circumftanre  feeming  to  overturn  the  fup- 
polilion,  and  only  to  he  authenticated  when  other  fpecimens 
ftiall  have  come  under  the  eye  of  the  well-informed  naturalift. 

RECUSANTS,  fuch  perfons  as  acknowledge  the  pope  to  he 
the  fupreme  head  of  the  church,  and  refufc  to  acknowledge  the 
king’s  fuprcmacy  3 who  arc  hence  called  VofiJb  ietyfants.  The 
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penal  laws  againfl  papifls  are  now  abolifhed  In  Britain  and  in 
Ireland ; and  in  all  probability  they  will  quickly  be  allowed  the 
amplefl  privileges. 

RED,  one  of  the  colours  called  f tuple  or  primary:  being 
one  of  the  (hades  into  which  the  light  naturally  divides  itfelf 
when  refradled  through  aprifm.  See  Chromatics. 

Red,  in  dyeing,  fee  that  article. — Some  reckon  fix  kinds  or 
caffs  of  red,  viz.  fcarlet-red,  crimfon-red,  madder-red,  half- 
grain red,  lively  orange-red,  and  fcarlet  of  cochineal  : but  it 
is  eafy  to  fee  that  there  can  be  but  one  proper  fpecies  of  red  ; 
namely,  the  reflexion  of  the  light  exaftly  in  fuch  a manner  as 
it  is  refrafted  by  the  prifm  ; all  other  (hades  being  adulterations 
of  that  pure  colour,  with  yellow,  brown,  &c. 

Red,  in  heraldry.  SeeGui.iis. 

Red -Bird.  See  Muscicapa. 

Red -Breajl,  in  ornithology,  See  Motacilla. 

Red  -Book  of  the  exchequer,  an  ancient  record  or  manufeript 
volume,  in  the  keeping  of  the  king’s  remembrancer,  containing 
divers  mifcellany  tieatifes  relating  to  the  times  before  the  Con- 
quell. 

Rtu-Lead.  See  Chemistry. 

Red -Ruffia,  or  Little  Ruffia,  a province  of  Poland,  bounded 
on  the  weft  by  Upper  Poland,  on  the  north  by  Lithuania,  on 
the  eaft  by  the  country  of  the  Little  Tartars,  and  on  the  fouth 
by  Moldavia,  Tranfyivania,  and  a part  of  Hungary.  It  com- 
prehends Ruffia  properly  fo  called,  Volhinia,  and  Podolia.  It 
is  about  650  miles  in  length,  and  from  150  to  250  in  breadth. 
It  confifts  chiefly  of  large  fields,  but  little  cultivated  on  account 
of  the  frequent  inroads  of  the  Tartars,  and  becaufe  there  is  no 
water-carriage.  It  had  the  name  of  Red  Rujfui  from  the  colour 
of  the  hair  of  its  inhabitants.  Ruffia,  properly  fo  called,  com- 
prehends the  three  palatinates  of  Leopol  or  Lemburg,  Belfko, 
and  Chelm. 

'R.tn-Sea,  or  Arabic  Gulph,  fo  much  celebrated  in  facred 
hiftory,  feparates  Arabia  from  Upper  Ethiopia  and  part  of 
Egypt.  This  fea  is  3 50  leagues  in  length  and  40  in  breadth. 
As  no  river  falls  into  it  ot  lufficient  force  to  counteract  the 
influence  of  the  tide,  it  is  more  atfeCIed  by  the  motions  of  the 
great  ocean  than  any  of  the  inland  feas  nearly  in  the  lame  lati- 
tude. It  is  not  much  expofed  to  tempefts  t the  winds  ufually 
blow  from  north  to  fouth,  and  being  periodical,  like  the  mon- 
foons  of  India,  invariably  determine  the  feafon  ot  failing  into  or 
out  of  this  fea.  It  is  divided  into  two  gulphs  j that  to  the  eaft 
was  called  the  AElamtic  ^gulpb,  from  the  city  Aflana  at  the 
north  end  of  it  5 and  that  to  the  weft  the  Heroopolitic,  from  the 
city  of  Heroopolis  ; the  former  of  which  belongs  to  Arabia,  and 
the  latter  to  Egypt. 

Mr.  Bruce  has  made  many  obfervations  on  this  fea,  which 
are  worthy  of  notice.  — With  regard  to  the  name,  he  fays  it  was 
certainly  derived  from  Edom  or  Elau  the  Ion  of  Jacob  ; though 
in  another  place  he  fays,  he  wonders  that  writers  have  not  rather 
fuppofed  it  to  have  got  the  epithet  of  Red,  from  the  colour  of 
the  fand  on  its  coatts,  than  for  other  reafons  they  have  al- 
leged, With  regard  to  any  rednefs  in  the  water  itfelf,  or  in  the 
bottom,  which  fame  have  alferted,  our  traveller  affures  us  that 
there  is  no  fuch  thing.  It  is  more  difficult  to  affign  a reafon 
for  the  Elebrew  name  of  it,  which  fignifies  the  Sea  of  IVeeds ; 
as  he  never  faw  a weed  throughout  the  whole  extent  of  it. 
“ Indeed,  (fays  he)  upon  the  flighted  confideration,  it  will  occur 
to  any  one,  that  a narrow  gulph  under  the  immedite  influence 
of  the  monfoons,  blowing  from  contrary  points  fix  months  each 
year,  would  have  too  much  agitation  to  produce  fuch  vegetables, 
feidom  found  but  in  ftagnant  waters,  and  feldom,  if  ever,  found 
in  fait  ones.  My  opinion  then  is,  that  it  is  from  the  large  trees 
or  plants  of  white  coral,  fpread  everywhere  over  the  bottom  of 
the  Red  Sea,  pcrfeftly  in  imitation  of  plants  on  land,  that  the 
fea  has  obtained  thEname. — I faw  one  of  thefe,  which,  from  a 


root  nearly  central,  threw  out  ramifications  of  an  almoft  circular 
form  meafuring  2 6 feet  everyway.” 

Our  author  has  alfo  made  many  ufcful  obfervations  on  the 
navigation  of  this  fea.  “ All  the  weflern  fhore  (he  fays)  is 
bold,  and  has  more  depth  of  water  than  the  eaft;  but  on  this 
fide  there  is  neither  anchoring  ground  nor  fhoals.  It  is  rocky, 
with  a confiderable  depth  of  water  everywhere  5 and  there  are  a 
number  of  funken  rocks,  which,  though  not  vifible,  are  l'ufli- 
ciently  near  the  furface  to  deftroy  a large  (hip.”  The  caufe  of 
this,  in  Mr.  Bruce’s  opinion,  is,  that  the  mountains  on  the  fide 
of  Abyffinia  and  Egypt  are  all  of  hard  done,  porphyry,  many 
different  kinds  of  marble,  granite,  alabader,  and  bafaltes.  Thefe 
being  all  compofed  of  folid  materials^  therefore,  can  part  with 
very  little  dud  or  fand,  which  might  otherwife  be  blown  from 
them  into  the  fea.  On  the  oppofite  coad,  viz.  that  of  Hejaz  and 
Tahamah,  on  the  Arabian  fide,  the  whole  eonfids  of  moving 
fands  ; a large  quantity  of  which  is  blown  from  the -foutheatl 
by  the  dry  winter  monfoons  j which  being  lodged  among  the 
rocks  on  that  fide,  and  confined  there  by  the  north-eaft  or  dim- 
mer monfoon,  which  is  in  a contrary  direction,  hinders  them  from 
coming  over  to  the  Egyptian  fide.  Hence  the  wedern  coad  is 
full  of  funk  rocks  for  want  of  fand  to  cover  them,  with  which 
they  would  otherwife  become  idands.  They  are  naked  and  bare 
all  round,  with  (harp  points  like  lpears  ; while,  on  tbeead-fide, 
every  rock  becomes  an  illand,  and  every  two  or  three  iilands 
become  a harbour.  On  the  ends  of  the  principal  of  thefe  har- 
bours the  people  have  piled  up  great  heaps  of  dones  to  ferve  as 
fignals  : “ and  it  is  thefe  (fays  Mr.  Bruce)  that  the  large  veffels 
from  Cairo  to  Jidda,  equal  in  fize  to  our  large  74-gun  (hips 
(but,  from  the  ciderns  of  ma(on-work  built  within  for  holding 
water,  I fuppofe  double  their  weight),  after  navigating  their 
portion  of  the  channel  in  the  day-time,  come  fafely  and  quietly 
to  at  four  o’clock  in  the  afternoon  ; and  in  thefe  little  harbours 
pafs  the  night,  to  fail  into  the  channel  again  next  morning.’’ 
The  wetiern  channel  of  the  Red  Sea  was  chofen,  in  the  days 
of  the  Ptolemies,  for  the  track  of  the  Indian  anu  African.  Thefe 
monarchs  erefted  a great  number  of  cities  all  along  the  wedern 
coad  ; and,  notwithdanding  the  dangers  of  the  navigation,  we 
do  not  hear  that  it  was  ever  abandoned  on  account  of  them. 

From  the  obfervations  made  by  our  author  on  the  navigation 
of  the  Red  Sea,  he  undertakes  to  point  out  a fafe  paffage  for 
large  (hips  to  the  gulph  of  Suez,  to  that  they  may  be  able  to 
judge  of  the  propriety  of  their  own  courfe  thcmfelves,  without 
truding  implicitly  to  the  pilots  they  met  with,  who  are  often 
very  ignorant  of  their  profeflion.  This  fea,  according  to  Mr. 
Bruce,  may  be  divided  into  four  parts,  of  which  the  channel 
occupies  two,  till  near  the  latitude  of  26°,  or  that  of  Cotlair. 
On  the  wed  it  is  deep  water,  with  many  rocks  5 and  on  the 
ead  it  is  full  of  iflands,  as  has  been  already  mentioned.  Between 
thefe  iflands  there  are  channels  and  harbours  of  deep  water, 
where  (hips  may  be  protected  in  any  wind  ; but  a pilot  is  necef- 
fary  in  failing  among  thele  from  Mocha  to  Suez,  and  the  voy- 
age befides  can  be  only  continued  during  part  of  the  day.  Ships 
bound  to  Suez  without  the  content  of  the  (heriffe  of  Mecca,  that 
is,  without  any  intention  of  felling  their  cargo  at  Jidda,  or  pay- 
ing cuflom  there,  ought  to  take  in  their  frelh  water  at  Mocha  ; 
or  if  there  be  any  reafon  againfl  this,  a few  hours  will  carry 
them  to  Azab  or  Saba  on  the  Abyffinian  coad,  where  they  may 
be  plentifully  fupplied  : but  it  mull  be  remembered,  “ that  the 
people  here  are  Galla,  the  mod  treacherous  and  villanous 
wretches  on  earth."  Here  not  only  water  may  be  procured, 
but  plenty  of  flieep,  goats,  with  Come  myrrh,  and  incenfe  in  the 
proper  (eafon. — Great  caution,  however,  mutt  be  ufed  in  dealing 
with  the  people,  as  even  thole  of  Mocha,  who  are  abfolutcly 
neceffary  to  them  in  their  commercial  dealings,  cannot  trull  them 
without  furety  or  hollages.  Not  many  years  ago,  the  furgeon 
and  mate  of  the  Elgin  Ead  Indiaman,  with  feveral  other  failors. 
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were  murdered  by  thefe  favages  as  they  went  afhore  to  purchafe 
myrrh,  though  they  had  a letter  of  lafe  conduct  from  the  fhekh. 
To  Inch  as  do  not  want  to  be  known,  ottr  author  recommends 
a low  black  ifland  on  the  coalb  of  Arabia  named  Cdmaran,  in 
latitude  15s  5 o'.  It  is  diftinguiffied  by  A white  houfe  or  for- 
trels  on  the  weft  end  of  it ; where  water  is  to  be  had  in  ftill 
greater  plenty  than  at  Azab  ; but  ho  provifions,  or  luch  only 
as  are  very  bad,  can  be  procured  If  it  is  necelTary  not  to  be 
feen  at  ail  on  the  coalt,  the  ifland  of  I'oofht  is  recommended  by 
our  author  as  having  excellent  water,  with  a faint  or  monk, 
whole  office  is  to  keep  the  wells  clean.  This  is  one  of  the 
chain  of  iflands  which  ftretohes  almoft  acrofs  the  guiph  from 
l.oheia  to  Mafuab,  and  from  actual  ubf-.rvation  by  Mr.  Bruce,  is 
found  to  be  fitnated  in  N.  lat.  59’  43”.  E.  Ion.  420  47'. 
From  this  to  Yambo  there  is  a fate  watering-place;  and  there 
is  an  ablolute  neceffity  for  having  a pilot  before  you  come  to 
Has  Mahomet;  becaufe,  over  the  jElanitic  guiph,  the  moun- 
tains of  A ncha,  and  the  Cape  it fe If,  there  is  often  a thick  haze 
which  lafts  for  many  days  together,  and  a number  of  ffiips  are 
loft  by  miftaking  the  eaftern  bay  or  iElanitic  guiph  for  the 
entrance  of  the  guiph  of  Suez  ; the  former  has  a ridge  of  rocks 
nearly  acrofs  it.  After  reaching  Sheduan,  a large  ifland,  about 
three  leagues  further  in  a north  by  weft  direction,  there  is  a bare 
rock  diftinguifhed  by  no  patticular  name;  but  fo  fituated  that 
fhips  ought  not  to  come  within  three  leagues  of  it.  This  rock 
is  to  be  left  to  the  w.eftward  at  the  diftance  juft  mentioned  ; 
after  parting  which  you  meet  with  ftioals  forming  a pretty  broad 
channel,  with  foundings  from  15  to  30  fathoms;  and  again, 
on  {landing  difedtly  for  Tor,  there  are  two  other  oval  fands 
with  funk  rocks  in  the  channel,  between  which  you  are  to  fteer. 
Tor  may  be  known  at  a diftance  by  two  hills  that  Hand  near 
the  water  fide;  which,  in  clear  weather,  may  be  feen  fix  leagues 
off.  Juft  to  the  louth-eaft  of  thefe  is  the  town  and  harbour, 
where  there  are  fortie  palm  trees  about  the  houles,  the  more 
remarkable,  as  being  the  firft  that  are  feen  on  the  coaft.  The 
foundings  in  the  way  to  Tor  harbour  are  clean  and  regular  ; 
“ and,  by  giving  the  beacon  a fmall  birth  on  the  larboard  hand, 
you  may  haul  in  a little  to  the  northward,  and  anchor  in  five 
or  fix  fathom.”  In  fpring-tides  it  is  high  water  at  Tor  nearly 
about  12  o’clock  : in  the  rniddle  of  the  guiph  there  is  no  per- 
ceptible tide,  but  at  the  tides  it  runs  at  the  rate  of  more  than 
two  knots  in  the  hour.  Tor  itfelf  is  but  a fmall  village,  with  a 
convent  of  monks  belonging  to  thofe  of  Mount  Sinai.  It  was 
taken  by  Don  John  de  Cafiro,  and  fortified  loon  after  its  difeo- 
veTy  by  the  Portuguese  ; but  has  never  fince  been  a place  of  any 
confideration  ; ferving  now  only  for  a watering  place  to  the 
fhips  trading  to  or  from  Suez.  — From  this  place  there  is  a dif- 
tintf  view  ot  mounts  Horeb  and  Sinai,  which  appear  above  and 
behind  the  others,  with  their  tops  frequently  covered  with  fnow  in 
the  winter. 

Mr.  Bruce  next  proceeds  to  confider  fome  queftions  which 
may  be  reckoned  matters  of  curiofity  rather  than  any  thing  elfe. 
One  of  thefe  is  concerning  the  level  of  the  water  of  this  lea  itfelf, 
which  has  been  fuppofed  leveral  feet  above  that  ot  the  Mediter- 
ranean. “ To  this  ( fays  our  author)  I anfwer  that  the  ladl  has 
been  fuppofed  to  be  fo  by  antiquity,  and  alleged  as  a reafon  why 
Ptolemy’s  canal  was  made  from  the  bottom  ot  the  Heroopolitie 
guiph  rather  than  brought  due  north  acrofs  the  ifthmus  of  Suez  ; 
in  which  laft  cafe  it  was  feared  it  would  lubmerge  a great  part 
of  Afia  Minor.  But  who  has  ever  attempted  to  verily  this  hy 
experiment  ? or  who  is  capable  of  fettling  the  difference  of  levels, 
amounting,  as  fuppofed,  to  lome  feet  and  inches,  between  two 
points  120  miles  diftant  from  each  other,  over  a defert  that  has 
no  fettled  furfice,  but  is  changing  its  height  every  day  ? Befides, 
fince  all  leas  are  in  fact  but  one,  what  is  it  that  hinders  the 
Indian  ocean  to  flow  to  its  level  ? What  is  it  that  keeps  the 
Indian  ocean  up  ? Till  this  lafl  branch  of  the  queftion  is  refolved, 
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I fhall  take  it  for  granted  that  no  fuch  difference  of  level  exifts, 
whatever  Ptolemy’s  engineers  might  have  pretended  to  him  ; 
becstule  to  fuppofe  it  fa<ft  is  to  Tuppofe  the  violation  of  one 
very  material  law  of  nature." 

The  next  thing  confide.red  by  our  author  is  the  paffage  of 
the  Hradites  through  the  Red  Sea.  Ac  the  place  where  he  fup- 
pofes  the  paffage  to  have  been,  the  fea  is  not  quite  four  leagues 
broad,  fo  that  it  might  ealily  have  been  c rolled  in  one  night 
without  any  miracle.  There  is  about  14  fathom  water  in  the 
channel,  and  q at  the  fides,  with  go  d anchorage  everywhere;  the 
furtheft  fide  is  a low  Tandy  coaft,  and  a very  t-afy  landing  piace. 

“ The  draught  of  the  bottom  of  the  guiph  (fays  he)  given  by 
Dr.  Pococke,  is  very  erroneous  in  every  part  of  it.  It  wa3pro- 
pofed  to  Mr.  Niebuhr,  when  in  Egypt,  to  inquire  upon  the  Ipot, 
whether  there  were  not  fome  ridges  of  rocks  where  the  water 
was  fiiallow,  fo  that  an  army  at  particular  times  might  pafs  over? 
Secondly,  whether  the  Etefian  winds,  which  blow  ftrongly  all 
lummer  from  the  north-weft,  could  not  blow  fo  violently  agahrft 
the  fea,  as  to  keep  it  back  on  a heap,  fo  that  the  Ifraelites 
might  have  parted  without  a miracle  ? And  a copy  of  thefe 
queries  was  left  for  me  to  join  my  inquiries  likewife.  But  I 
muft  confefs,  however  learned  the  gentlemen  were  who  pro- 
pofed  thefe  doubts,  I did  not  think  they  merited  any  attention 
to  folve  them.  If  the  Etefian  winds,  blowing  from  the  north- 
weft  in  fummer,  could  heap  up  the  fea  as  a wall  on  the  right  or 
to  thefouth,  of  50  feet  high,  ftill  the  difficulty  would  remain  of 
building  the  wall  on  the  left  hand  or  to  the  north.  Befides, 
water  Handing  in  that  pofition  for  a day,  muft  have  loft  the 
nature  of  a fluid.  Whence  came  that  cobefion  of  particles  that 
hindered  that  wall  to  elcape  at  the  fides?  This  is  as  great  a 
miracle  as  that  of  Mofes.  If  the  Etefian  winds  had  done  this 
once,  they  muft  have  repeated  it  many  a time  before  and  fince, 
from  the  fame  caufes.  Yet  Diodorus  Siculus  fays,  the  Troglo- 
dytes, the  indigenous  inhabitants  of  that  very  fpot,had  a tradition 
from  father  to  fon,  from  their  very  earlieft  and  remote!!  ages, 
that  once  this  divifion  of  the  fea  did  happen  there  ; and  that,  alter 
leaving  the  bottom  fome  time  dry,  the  fea  again  came  back 
and  covered  it  with  great  fury.  The  words  of  this  author  are 
of  I he  molt  remarkable  kind.  We  cannot  think  this  heathen 
is  writing  in  favour  of  revelation.  He  knew  not  Moles,  nor 
fays  a word  about  Pharaoh  and  his  holt ; but  records  the  miracle 
of  the  divifion  of  the  fea  in  words  nearly  as  ftrong  as  thofe  of 
Mofes,  from  the  mouths  of  unbialfed  undefigning  pagans.” 

Red-S^aw^,  in  ornithology.  See  Scolopax. 

R k d - Start,  a fpecies  of  Motacilla  . 

Red  - Wing.  See  Turdus. 

RbDANS,  in  field  fortification.  See  the  article  Redeks. 

REDDENDUM,  in  law,  isufed  fubftantively  for  the  claufe 
in  a leafe  wherein  the  rent  is  referved  to  the  leflor.  The  proper 
place  for  it  is  next  after  the  limitation  of  eftate'. 

RFDDlT10,was  the  third  part  of  thefacrifice  of  the  heathens, 
and  ffrinfifted  of  the  folenin  add  of  putting  in  again  the  entrails 
of  the  victims,  after  they  had  been  religioufly  infpedted.  See 
Sacrifice. 

REDDLE,  a foft,  heavy,  red  marie,  of  great  nfe  in  colouring  j 
and  being  walked  and  freed  from  land,  is  often  fold  by  our  dru^- 
gifts  under  the  name  of  bole  armenic. 

REDEMPTION,  ill  law,  a faculty  or  right  of  re-entering 
upon  lands,  &c.  that  have  been  fold  and  affigned,  upon  reim- 
burfing  the  putchafe-money  with  legal  colts. 

Redemption,  in  theology,  denotes  the  recovery  of  man- 
kind from  fin  and  death,  by  the  obedience  and  facnlice  of 
Chrift,  who  on  this  account  is  called  the  Redeemer  of  the  <worhL 
See  Theology. 

RlfDENS,  Redans,  or  Redanty  in  fortification,  a kind  of 
work  indented  in  form  of  the  teeth  of  a faw,  with  faliant  and 
re  entering  angles  j to  the  end  that  one  part  may  flank  or  de- 
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fend  another.  It  is  likewife  called  faw-worl  ahd  indented  work. 
'I  be  lines  or  faces  in  this  Hank  one  another.  Redens  aie 
nied  in  fortifying  walls,  where  it  is  not  neceffary  to  be  at  the 
txpenfe  of  building  baitions ; as  when  they  ltand  on  the  fide  of 
a river  running  through  a garrifon  town,  a marffi,  the  fea,  &c. 
But  the  fault  of  fuch  fortification  is,  that  the  befiegeis  from  one 
batter)-  may  ruin  both  the  fides  of  the  tenaiile  or  front  of  a 
place,  and  make  an  affault  without  fear  of  being  enfiladed,  liuce 
the  defences  are  mined.  The  parapet  of  the  corridor  is  like- 
wife oittn  redented  or  carried  on  by  the  way  of  redens.  The 
redens  was  ufed  before  baftions  were  invented,  and  fome  people 
think  them  preferable. 

RED  I (Francis),  an  Italian  phyfician  and  polite  fcholar, 
was  born  at  Arezzo  in  Tufcany  in  1626.  His  ingenuity  and 
learning  recommended  him  to  the  office  of  firft  phyfician  to 
Ferdinand  II.  duke  of  Tufcany;  and  he  contributed  not  a 
little  toward  the  compiling  of  the  Didlionaiy  of  La  Crufca. 
•He  wrote  upon  vipers,  upon  the  generation  of  infedls,  and  com- 
pofed  a good  deal  of  poetry.  All  his  writings  are  in  Italian  ; 
and  his  language  is  fo  fine  and  pure,  that  the  authors  of  the 
Dictionary  of  La  Crufca  have  often  cited  them  as  ftandards  of 
perfection.  He  died  in  1697. 

Ilf  DOUBT,  in  fortification,  a fmall  fquare  fort,  without 
any  defence  but  in  front  ; ufed  in  trenches.,  lines  of  circum- 
vallation,  ccntravallation,  and  approach  ; as  alfo  for  the 
lodgings  of  the  corps-de-gard,  and  to  defend  paffitges. 

REDUCTION,  in  the  fchools,  a manner  of  bringing  a 
term  cr  propofitiosi,  which  was  before  oppofite  to  fome  other, 
to  be  equivalent  to  it. 

Reduction,  in  arithmetic,  that  rule  whereby  numbers  of 
different  denominations  are  brought  into  one  denomination. 
See  Arithmetic. 

Reduction  of  Equations,  in  algebra,  is  the  clearing  them 
from  all  fupeifluous  quantities,  bringing  them  to  their  lowed: 
terms,  and  feparating  the  known  from  the  unknown,  till  at 
length  only  the  unknown  quantity  is  found  on  one  fide,  and 
known  ones  on  the  other.  The  reduction  of  an  equation  is 
the  lad  part  of  the  refolution  of  the  problem.  See  Algebra. 

Reduction  of  a figure,  defign,  or  draught,  is  the  making  a 
copy  thereof,  either  larger  or  fmaller  than  the  original ; dill 
preferving  the  form  and  proportion.  The  great  ufe  of  the  pro- 
portional compafTes  is  the  redu£tion  of  figures,  &c.  whence 
they  are  called  con.pajfes  of  reduction.  See  the  article  Compass. 
There  are  various  methods  of  reducing  figures,  &c.  the  mod 
eafy  is  by  means  of  the  pentagraph,  or  parallelogram  ; but  this 
has  its  defefts.  See  the  article  Pentagraph. 

The  bed  and  mod  ufual  methods  of  reduction-  are  as  follow  : 
I.  To  reduce  a figure,  as  ABCDE  (pi.  39,  No.  1.),  into  a 
lefs  compafs.  About  the  middle  of  the  figure,  as  z,  pitch  on  a 
point,  and  fi^m  this  point  draw  lines  to  its  feveral  angles 
A,  B,  C,  &c.  then  drawing  the  line  ab  parallel  to  AB,  be 
parallel  to  £C,  &c.  you  will  have  the  figure  abode  fimilar  to 
ABCDE.  If  the  figure  abode  had  been  required  to  be 
enlarged,  there  needed  nothing  blit  to  produce  the  lines  from 
the- point  beyond  the  angles,  as  z D,  z C,  and  to  draw  lines, 
viz.  DC,  CB,  &c.  parallel  to  the  fides  dc,cb,Sc c.  a.  To 
reduce  a figure  by  the  angle  of  proportion,  fuppofe  the  figure 
ABCDE  (No.  2.)  required  to  be  diminiffied  in  the  proportion 
of  the  line  AB  to  e>.b  (No.  3.),  draw  the  indefinite  line  GH 
(No.  4.),  and  from  G to  II  fet  off  the  line  AB.  On'G  defciibe 
the  arcii  HI.  Set  off  the  line  ab  as  a chord  on  HI,  and  draw 
GI.  Then  with  the  angle  IGH,  you  have  all  the  meafures  of 
the  figure  to  be  drawn.  Thus  to  lay  down  the  point  c,  take 
the  interval  BC,  and  upon  the  point  G deferibe  the  arch  KL. 
Alfo  on  the  point  G deferibe  1V3N  ; and  upon  A,  with  the 
dillance  of  AIN,  deferibe  an  arch  cutting  the  preceding  one  in 
£,  which  will  determine  the  fide  be.  And  after  the  fame  man- 


ner are  the  other  fides  and  angles  to  be  deferjbed.  The  fame 
procefs  will  alfo  ferve  to  enlarge  the  figure.  3.  To  reduce" a 
figure  by  a feale.  Meafure  all  the  fides  of  the  figure,  as  ABCDE 
(No.  2.)  by  a feale,  and  lay  down  the  fame  meafures  relptc- 
tivtly  from  a fmaller  feale  in  the  proportion  required.  4.  To 
reduce  a map,  defign,  or  figure,  by  fquarcs.  Divide  'the  original 
into  little  fquares,  and  divide  a freffi,  paper  of  the  dirnenfions 
required  into  the  fame  number  of  fquares,  which  are  to  be 
larger  or  lefs  than  the  former,  as  the  map  is  to  be  enlarged  or 
diminifhed.  This  done  in  every  fquare  of  the  fecond  figure, 
draw  what  you  find  in  its  correfpondent  one  in  the  fiiff. 

Reduction,  in  metallurgy,  is  the  bringing  back  metalline 
fubftances  which  have  been  changed  into  fcoria:  or  a flies,  or 
. o'therwife  diverted  of  their  metallic  form,  into  their  natural 
and  original  Rate  of  metals  again.  See  Metallurgy, pajfmi 
and  Chemistry. 

Reduction,  in  furgery,  denotes  an  operation  whereby  a 
diflocated,  luxated,  or  fraftured  bone,  is  refiored  to  its  former 
Hate  or  place. 

REDUNDANCY,  a fault  in  difccurfe,  confiding  in  the  ufe 
of  a fuperfluity  of  words.  Words  perfectly  fynpnymous  are 
ledundant,  and  ought  to  be  retrenched. 

REDUNDANT,  in  mufic.  What  the  French  call  une 
accord  juperf.ur,  which  we  have  Mandated  a redundant  chord  in 
the  article  Music  (from  d’Alembert),  has  by  others  been 
rendered  a chord  extremely  Jhmp,  as  in  the  tranflation  of  Ra- 
meau’s Principles  of  Compofition.  Their  nature  will  be  bed 
underftfiod  by  a few  examples,  and  an  account  of  the  number 
of  tones,  femitones,  or  idler  intervals,  contained  in  each.  The 
fecond  redundant  is  compofed  of  a major  tone,  and  a minor  femi- 
tone;  as  from  fa  to  fol  ffiarp.  Its  proportion  is  as  64  to  75. 
The  third  redundant  confuls  of  two  tones  and  a femitone,  as 
fa,  la,  ffiarp.  Its  proportion  is  as  96  to  125.  The  fourth 
redundant  is  the  fame  with  the  tritone.  From  thefe  examples 
compared  with  the  fame  intervals  in  their  natural  Hate,  the 
reader  may  form  a general  idea  of  what  is  meant  by  redundant. 

REE,  Reis,  or  Res,  a little  Portuguefe  coin.  See  Monev- 
Table. 

REED,  in  botany.'  See  Arundo  and  Bamboo.  There 
are  two  forts  of  reeds,  fays  Haflelquift,  growing  near  the 
Nile.  One  of  them  has  fcarce  any  branches;  but  is  fur- 
niffied  with  numerous  leaves,  which  are  narrow,  fmooth,  chan- 
nelled on  the  upper  furface  ; and  the  plant  is  about  11  feet 
high.  The  Egyptians  make  ropes  of  the  leaves.  They  lay 
them  in  water  like  hemp,  and  then  make  them  into  good  ftrong 
• cables.  Thefe,  with  the  bark  of  the  date-tree,  form  almoft 
the  only  cable  ufed  in  the  Nile.  The  other  fort  is  of  great 
confequence.  It  is  a fmall  reed,  about  two  or  three  feet  high, 
full  branched,  with  Ihort,  ffiarp,  lancct-ffiaped  leaves.  1 he 
roots,  which  are  as  thick  as  the  ffem,  creep  and  mat  themfelves 
together  to  a confiderable  dillance.  This  plant  feems  ufelefs  in 
common  life:  but  to  it,  continues  the  learned  author,  is  the 
very  foil  of  Egypt  owing;  for  the  matted  roots  have  flopped 
the  earth  which  floated  in  the  waters,  and  thus  formed,  out  of 
the  fea,  a country  that  is  habitable. 

DVc-Relds.  See  FiKT-Ship. 

Reed,  a term  in  the  welt  of  England  for  the  ftraw  ufed  by 
thatebers,  which  is  wheat  llraw  finely  combed,  confiding  of 
flirt,  unbt  tiifed,  and  unbroken  llalks  of  great  length,  carefully 
feparated  from  the  draw  ufed  for  fodder  by  the  threfher,  and 
bound  in  fheaves  or  nitches,  each  ot  which  weighs  28  lb.  and 
are  fold  from  21  s.  to  31s.  per  hundred  nitches,  according  to 
the  feafon.  This  is  a great  improvement  in  the  art  of  thatch- 
ing, as  it  gives  a finifh  to  the  work  which  cannot  be  attained 
by  ftraw,  rough  and  tumbled  together,  without  any  feparation 
of  the  long  and  fliort  : it  alfo  is  a readier  mode  of  working. 

REEF,  a term  in  navigation.  When  there  is  a great  gale 
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at  wind,  they  commonly  roll  up  part  of  the  fail  below,  that  by 
this  means  it  may  become  the  narrower,  and  not  draw  fo  much 
wind  ; which  contracting  or  taking  up  the  fail  they  call  a reef, 
or  reefing  toe  fad.  ■ fo  alto  when  a iop-ntafl  is  fprung.  as  they  call 
it,  that  is,  -when  it  is  cracked,  or  almoft  broken  in  the  cap, 
they  cut  off  the  lower  piece  that  was  near  broken  off,  and 
fetting  the  other  part,  now  much  iliorter,  in  the  Hep  again, 
they  call  it  a reefed  top-vmfi. 

REEL,  in  the  manufactories,  a machine  ferving  for  the 
office  of  reeling.  Therg  are  various  kinds  of  reels;  fame  very 
fimple,  others  very  complex. 

REELING,  in  the  manufactories,  .the- winding  of  filk,  cot- 
ton or  the  like,  into  a fkajn,  or  upon  a button,  to  prevent  its 
entangling.  It  is  alfo  uled  for  the  charging  or  difeharging  of 
bobbins,  or  quills,  to  ufe  them  in  the  manufacture  of  different 
fluffs,  as  thread,  filk,  cotton,  &e.  Reeling  is  performed  in 
different  ways,  and  on  different  engines. 

REEVING,  in  the  fea  language,  the  putting  a rope  through 
«a  block  : hence  to  pull  a ropexnit  of  a block  is  called  unreeving. 

RE-EXCHANGE,  in  commerce,  a fecond  payment  of  the 
price  of  exchange,  or  rather  the  price  of  a new  exchange  due 
upon  a bill  of  exchange  that  comes  to  be  protefted,  and  to  be 
refunded  the  bearer  by  the  drawer  or  indorfer. 

REFECTION,  among  ecclefialtics,  a fpare  meal  or  repafl 
Juft  fufficing  for  the  fupport  of  life  : hence  the  hall  in  con- 
vents, and  other  communities,  whe.re  the  monks,  nuns,  See. 
take  their  refections  or  meals  in  common,  is  called  the  rcfeBory. 

REFERENCE,  in  writing,  See.  a mark  relative  to  another 
fimilar  one  in  the  margin,  or  at  the  bottom  of  the  page,  where 
fomething  omitted  in  the  text  is  added,  and  which  is  fo  be  in- 
ferted  either  in  reading  or  copying. 

REFINING,  in  general,  is  the  art  of  purifying  a thing  5 
including  not  only  the  eflaying  or  refining  of  metals,  but  like- 
wife  the  depuration  or  clarification  of  liquors.  See  Metal- 
lurgy, Parc  II.  Clarification,  and  Pharmacy.  Gold 
and  filver  may  be  refined  by  feveral  methods,  which  are  all 
founded  on  the  effential  properties  of  thefe  metals,  and  acquire 
different  names  according  to  their  kinds.  Thus,  for  inftance, 
gold  having  the  property  which  no  other  metal,  not  even  filver, 
has,  of  refilling  the  aElion  of  fulpbur,  of  antimony,  of  nitrous 
acid,  of  marine  acid,  may  be  purified  by  thefe  agents  from  all 
other  metallic  fubftances,  and  confequently  may  be  refined. 
Thefe  operations  are  dillinguiilied  by  proper  names,  ^purifi- 
cation of  gold  by  antimony , parting , concentrated  purling,  dry 
patting.  See  Parting,  bn  a fimilar  manner,  as  filver  has  the 
property,  which  the  imprrfeEt  metajs  have  not,  of  refilling  t lie 
aition  of  nitre,  it  rray  be  refined  by  tin's  fait:  but  the  term 
refining  is  chii  fly  applied  to  the-  purificat  ion  of  gold  and  fiber 
by  lead  in  the  cupel.  This  is  performed  by  the  dcllmEtion, 
vitrification,  and  fcorificatiori,  of , all  the  extraneous  and  de- 
ftruetiblc  metallic  fubftances  with  which  they  arc  all  allayed. 

As  none  but  the  perfect  metals  can  refill  the  combined 
action  of  air  and  fire,  without  lofing  their  inflammable  principle 
and  being  changed  into  earthy  or  vitrequs- matters,  incapable 
of  remaining  any  longer  united  with  fubftances  in  a metallic 
ftate,  thtre  is  then  a poflibility  of  purifying  gold  and  filver 
from  all  allay  of  imperfect  metals  meicly  by  the  aEtion  of  fire 
and  air;  only  by  keeping  them  fufed  till  all  the  allay  be  de- 
ft royed  : but  tins  purification  would  -be  vei  y expenfive,  nom 
the  gn  at  coiifumptiiKi  of  fuel,  and  would  be  exceedingly 
tedious.  Silver  allayed  with  copper  has  been  expofed  longer 
than  60  hours  to  a glais-lumfe  fire  without  being  perfectly  rc- 
fi  ltd.:  tlie*  realon  of  which  is,  that  when  a Cmall  quantity  only 
of  imperfect  metal  remains  united  with  gold  or  filver,  It  ts 
covi  red  and  protected  from  the  action  of  the  air,  which  is  ne- 
ccflary  for  the  combuttipn  oi  the  imputed!  metals,  as  of  all 
combullible  matters. 
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This  refining  of  gold  and  filver  merely  by  the  action  of  fire, 
which  was  the  only  method  anciently  known,  was  very  long, 
difficult,  expenfive,  and  imperfect ; but  a much  fliorter  and 
more  advantageous  method  has  been  difeovered;  This  method 
confifts  in  adding  to  the  allayed  gold  and  filver  a certain  quan- 
tity of  lead,  and  in  expoling  afterwards  this  mixture  to  the 
a Elion  of  the  fire.  Lead-is  one  of  rhe  metals  which  lofes  molt 
quickly  and  eafily  a Sufficient  quantity  of  its  inflammable  prin- 
ciple to  ceafe  to  be  in  a metallic  ftate  ; but,  at  the  fame  time, 
this  metal  has  the  remarkable  property  of  retaining,  notwith*. 
Handing  the  aEtion  of  the  fire,  enough  of  this  fame  inflammable 
principle  to  be  very  eafily  melted  into  a vitrified  and  powerfully 
vitrifying  matter,  called  litharge. 

The  lead  then  which  is  to  be  added  to  the  gold  and  filver  to 
be  refined,  or  which  happens  naturally  to  be  mixed  with  thefe 
metals,  produces  in  their  refining  t he  following  advantages: 

1.  By  increafing  the  proportion  of  imperfect  metals,  it  pre- 
vents them  from  being  fo  well  covered  and  p.ipteEted  by  the 
perfeEt  metals.  2.  By  uniting  with  thefe  imperfect  metals,  it 
communicates  to  them  a property  it  has  of lofing  very  eafily  a 
great  part  of  its  inflammable  principle.  3.  By  its  vitrifying 
and  .filling  property  which  it  exercifes  with  all  its  force  upon 
the  ca’cinejd  and  naturally  refraEtory  parts  of  the  other  metals, 
it  facilitates  and  accelerates  the  fufipn,  the  fcorification,  and 
the  feparation  of  thefe  metals.  Thefe  are  the  advantages  pro- 
cured by  lead  in  the  refining  of  gold  and  filver. 

The  lead,  which  in  this  operation  is  fcotified,  and  fcorifies 
along  with  it  the  imperfcEt  metals,  feparates  from  the  metallic 
mafs,  with  which  it  is  then  incapable  of  remaining  united. 
It  floats  upon  the  furface  of  the  melted  mafs;  becaufe,  by' 
lofing  part  of  its  phlogilton,  it  lofes  alio  part  of  its  fpecific 
gravity,  and  laftly  it  vitrifies. 

Thefe  vitrified  and  melted  matters  accumulating  more  and 
more  upon  the  furface  of  the  metal  while  the  operation  ad- 
vances, would  proteEt  this  furface  from  the  contact  of  air 
which  is  fo  abfolutely  neceftaty  for  the  fcorification  of  the  reft, 
and  would  thus  flop  the  progrefs  of  the  operation,  which  could 
never  be  finifhed  if  a method  had  not  been  contrived  for  their 
removal.  This  removal  of  the  vitrified  matter  is  procured 
either  by  the  nature  of  the  veil'd  in  which  the  melted  matter  is 
contained,  and  which  being  porous,  abforbs  and  imbibes  the 
fcorifi  .d  matter  as  fad  as  it  is  formed,  or  by  a channel  cut  in 
the  edge  of  the  velfel  through  which  the  matter  flows  out. 

- The  veftel  ill  which  the  refining  is  performed  is  fiat  and 
(hallow,  that  the  matter  which  it  contains  may  prefent  to  the 
air  the  greatefl  furface  polliblc.  This  form  iefembles  that  of 
a cup,  and  hence  it  has  been  called  cupel.  The  furnace  ought 
to  be  vaulted,  that  the  heat  may  be  applied  upon  the  furface  of 
the  metal  during  the  whole  time  of  the  operation.  Upon  this 
furface  a cruft  of  dark-coloured  pellicle  is  continually  forming. 
In  the  ir.llant  when  all  tire  imperfeEt  metal  is  -dell royed,  and 
confequently  the  fcorification  ceafes,  the  lurlacc  ol  the  perfect 
metals  is  ft.cn,  and  appears  clean  and  brilliant.  This  form ; a 
kind  of  fulguration  or  corufcation.  By  .this  mark  the  fi  nal 
•is  known  to  be  refined.  If  the  operation  be  fo  conducted  that 
the  metal  fuflains  only  the  precift*  degree  of  heat  neceflary  to 
keep  it  fufed  before  it  be  perfectly  refined,  we  mayr  ohfoive 
that  it  fixes  or  becomes  1’olid  all  at  once  in  the  very  inllai.t  of 
the  corufcation;  becaule  a greater  heat  is  required  to  keep 
filver  or  gold  in  fufion  when  they  are  pure  than  when  allayed 
with.  lead. 

The  operation  of  refining  may  be  performed  in  J n - nil  or  in 
large  quantities.,  upon  the  lame  -principles, -But  only  w"h  feme 
differences  iu  the  manage  me  itt.  As  the  u fining  of  (null  quan- 
tities of  p.erfi  El  metals  is  performed  in  the  fame  manner  as  thefe 
rm  tale  are  efl’ayed,  t)*e  efiay  bejng  o.itly  a veiy  u curate  iclm.ng, 
we  X fer  to  the  aitick-  Essay  vj  the  Value  oj  Silver. 
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Large  qxiahtities  of  fllver  are  thus  purified,  after  the  opera- 
tions by  which  that  metal  is  obtained  from  its  ores.  This 
filver,  being  always  much  allayed,  is  to  be  mixed  with  a fitffi- 
cient  quantity  of  lead  to  complete  its  purification,  unlcfs  lead 
has  been  added  id  its  fit  it  ftifton  from  the  ore,  or  utilefs  it  has 
been  extracted  from  an  ore  which  alfo  contains  lead ; in  which 
latter  cafe,  it  is  allayed  naturally  with  a fufiieient  quantity,  or 
more  than  ftiilicient,  for  the  refining  of  it. 

REFLECTION,  the  return  or  progreflive  motion  of  a 
moving  body,  occafioned  by  fome  obitaclc  which  hindered  it 
from  purfoing  its  former  dire&ion. 

Circular  1 njlrunicnt  of  Reflection,  an  inftrament  for  mea- 
fttring  angles  to  a very  great  degree  of  accuracy.  It  was  in- 
vented by  the  celebrated  aftronomer  Mr.  Tobias  Mayer  of 
Gottingen,  piincipally  with  a view  to  do  away  the  errors  of 
the  divilidns  of  the  limb;  and  has  flnce  been  much  improved 
by  the  Chevalier  de  Borda,  and  M.  J.  H.  de  Magellan.  This 
inllrument  is  particulayly  applicable  to  the  meafuring  of  the 
•iiffances  of  the  heavenly  bodies,  and  was  nfcd  by  the  French 
in  their  part  of  the  operation  for  determining  the  difference 
of  meridians  of  Paris  and  Greenwich.  For  the  description, 
rectification,  and  nfe  of  this  inftriiment,  fee  the  article  Navi- 
V a '!  ion,  and  Mackay  on  the  Longitude , vol.  i.  p.  44. 

Reflection  of  the  Rays  of  Light,  in  catoptrics,  is  their 
return,  after  approaching  to  near  the  furfree  of  bodies  as  to 
be  thereby  repelled  or  driven  backwards.  For  the  caufes  of 
reflection,  fee  Optics,  Index  at  Rays  of  Light,  and  Reflection 
ef  L’ght,  See.  For  the  application  of  the  doCtrine  of  reflec- 
tion to  mirrors,  fee  Optics.  See  alfo  Mikkor,  Burning- 
Glafs,  and  GLfls-G  rinding  ; and  for  the  coating  or  foliating 
of  mirrors,  fee  the  article  Foliating  of  Looking- glajjes,  See. 
See  alfo  Telescope. 

Reelection  is  alfo  ufed,  figuratively,  for  an  operation  of 
the  mind,  whereby  it  turns  its  view  backwards  as  it  were  upon 
itlclf,  and  makes  itfelf  ar.d  its  own  operations  tbe  object  of  its 
dil'quifition ; and  by  contemplating  the  manner,  order,  and  laws, 
which  it  obfervts  in  perceiving  ideas,  comparing  them  together, 
reafoning,  See.  it  frames  new  ideas  of  the  relations  difeovered 
therein.  See  Metaphysics. 

REFLEX,  in  painting,  means  thofe  places  in  a picture 
which  are  fuppofed  to  be  illuminated  by  light  remedied  from 
fome  other  body  in  the  fame  piece.  See  Painting,  Part  I. 
feft.  2.  and  5. 

REFLUX,  the  backward  courfe  of  water,  has  the  fame 
meaning  as  the  ebbing  of  the  fea,  and  is  oppofed  to  flood,  flux, 
or  the  flowing  of  the  fea.  See  Tides. 

REFORM  means  a change  from  worfe  to  better,  a re-efla- 
blifhment  or  revival  of  former  neglcCted  difeipline,  or  a correc- 
tion of  abnfes  therein.  The  term  is  much  ufed  in  a monaltic 
fer.fe  for  the  reducing  an  order  or  congregation  of  religious  to 
the  ancient  feverity  of  the  rule  from  which  it  had  gradually 
fwerved,  or  even  for  improving  on  the  ancient  rule  and  infti- 
tution  itfelf,  and  voluntarily  malting  it  more  fevere.  In  this 
fenfe  the  order  of  St.  Bernard  is  faid  to  be  only  a reform  of 
that  of  St.  Benedict.  In  this  country  it  is  applied  both  to 
politics  and  religion,  and  may  innocently  be  applied  to  any 
endeavours  to  change  an  eflablifhment  from  worfe  to  better. 
But  it  appears  at  prefent  to  have  been  chiefly  made  a pretence 
fur  defrgns  which  could  not  fairly  or  faftly  he  avowed. 

A reform  in  religion  and  in  parliament  (fee  Pauli  ament) 
has,  we  know,  been  moll  loudly  called  for  by  men  whofc  reli- 
gious notions  are  immenfely  different  from  what  has  been  ge- 
nerally reckoned  Chtiffianity,  and  whofe  defigns,  as  has  been 
legally  proved,  went  to  the  overthrow  of  all  civil  order.  For 
infidioua  pttrpofes  like  thefe,  the  word  reform  is  a good  cloak, 
tfpeeialiy  if  any  thing  can  be  fixed  upon,  either  in  the  religion 
or  government  of  the  Hate,  which,  with  the  help  of  exag- 
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geratio'n  and  diftortion,  can  be  reprefented  to  the  weak  and 
unthinking  as  extremely  defective  and  erroneous. 

The  general  error  of  thefe  men,  fee  ms  to  be,  that  having 
picked  up  a fet  of  fpeculative  notions  which  flatter  their  own 
ptide  and  the  pride  of  thofe  who  liiten  to  them,  they  will  allow 
nothing  to  the  arguments  of  their  opponents  or  the  experience 
ot  mankind.  They  think  fo  often  and  fo  much  upon  their 
ideal  reforms,  that  while  they  imagine  their  notions  arc  liberal 
and  extenlive,  they  become  contracted  beyond  imagination  ; 
while  thu'r  judgments,  of  courfe  are  warped  w ith  the  tr.ofl  in- 
veterate prejudices  (fee  Prejudice).  They  fee,  or  think 
they  fee,  the  propriety  of  their  fchemes  ; but  they  ftldom, 
perhaps  never,  refleCt,  that  that  may  be  true  in  fpec’ulatfon  or 
in  theory  which  cannot  poflibiy  be  reduced  to  praCtice. 
They  will  not  take  the  world  as  it  is,  and  allow  it  to  profit 
by  the  wifdom  and  experience  of  ages  ; but  they  will  reform 
it  according  to  thofe  ideas  of  right  which  they  have  learned 
from  their  own  (peculations  and  airy  theories ; fcldom  con- 
fi dering  what  may  be  done,  they  are  determined  to  do  what 
they  think  ought  to  be  done.  Liberty  of  confeience,  and 
liberty  of  aCtion,  have  been  claimed  by  them  as  the  inalienable 
rights  of  man  ; and  fo  we  ourfelves  are  difpofed  to  think  them  : 
nor  have  we  heaid  that  in  this  country  they  have  been  denied 
to  any  man,  or  fet  of  men,  fo  far  as  has  been  thought  con- 
fident with  the  fafety  of  the  date,  and  that  of  the  other  in- 
dividuals who  compofe  it.  At  the  fame  time,  the  very  fame 
men  helitate  not  to  blame,  with  acrimony  the  mod  violent, 
and  to  the  utmod  of  their  power  to  redrain,  the  aCtions  and 
opinions  of  thofe  who  with  equal  conviction,  often  on  better 
grounds,  and  generally  with  more  modedy,  differ  from  them. 

Amidff  that  exceffive  ardour,  too,  with  which  they  propa- 
gate their  opinions,  they  forget  the  extreme  danger- of  with- 
drawing the  attention  of  that  part  of  the  community,  who 
mud  earn  their  bread  by  the  fweat  of  their  brow,  from  their 
proper  occupations,  to  the  tempeftuous  fea  of  political  debate, 
for  which  their  education  and  mode  of  life  cannot  poffibly 
have  qualified  them.  It  requires  but  very  little  penetration, 
however,  to  be  able  to  fee,  that  it  can  be  of  no  real  fervice 
either  to  the  individuals  themfclves,  or  to  the  community  at 
large,  in  whatever  light  we  look  upon  it.  Indeed,  to  make 
thofe  the  judges  of  the  law,  and  the  reformers  of  the  legifla- 
ture,  who  have  all  their  lives  been  employed  in  manual  labour, 
is  the  extreme  of  folly;  and  yet  it  is  what  fome  men  of  con- 
iiderable  abilities,  and  from  whom  we  had  reafon  to  expeCt 
better  things,  have  more  than  once  attempted.  The  efie A of 
fitch  a mode  of  feduCtion  (and  it  deferves  no  better  name), 
when  it  fnall  become  general,  inftead  of  ferving  the  purpofes 
of  a real  reform,  muff  be  to  annihilate  all  civil  order.  Diffa- 
tisfaCtion  is  the  molt  powerful  check  to  honed  indoltrv  ; and 
diffatisfaCtion  apd  idlenefs  muff  be  the  effect  of  the  wanderings 
of  fuch  men  in  the  labyrinths  of  politics;  which,  for  uncul- 
tivated minds  efpecially,  paves  the  way  for  every  fpecies  of 
vice,  and  gradually  ripens  them  for  any  wickednefs,  however 
atrocious.  For  the  truth  of  thefe  remarks,  we  appeal  to  the 
hiltory  of  mankind  from  the  creation  to  the  prefent  time  : and 
we  would  ferioufly  requeft  the  fiber  friends  of  reform , and 
many  inch,  we  doubt  not,  there  are,  to  reflect,  that  in  the 
prefent  day  we  have  more  to  fear  from  licentioufnefs  than  from 
defpotifmj  from  reform  carried  to  an  extreme  than  from  the 
pretended  attempts  either  of  kings  or  mini  fliers  to  annihilate 
our  real  libel ty. 

It  may  alfo  be  worth. their  while  to  confider  that  times  of 
public  danger  are  not  generally  the  bell  adapted  to  attempt 
changes  of  government  ; becaufe  ivhat  might  latisfy  one  party 
would  probably  be  thought  too  little  by  another,  and  divifions 
at  fuch  a period  are  molt  dangerous.  W hen,  therefore,  at- 
tempts are  made  for  reform  which  appear  to  be  inconfiflent 
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with  (lie  fafety  of  tlie  ftate,  reftriitions  muft  be  nfcd,  which 
may  by  fpeculative  men  be  thought  fevere  and  unnecefi'ary, 
bat  of  which  they  themfelves  are  the  caufes.  Thefe  refit  ic- 
tions  too  will  be  patiently  fubmitted  to  by  the  wifer  part  of 
.the  community,  when  in  more  peaceable  times  they  would 
f: neither  have  been  thought  of  nor  allowed. 

Speculative  reafoners  may  fpeak  as  much  as  they  will  of 
: enlightening  the  minds  of  men,  and  of  reforming  government 
by  the  dictates  of  a refined  and  difpaffionate  philolophy  \ but 

iwhen  they  come  to  apply  their  notions  to  practice,  they  will 
cither  find  their  reprefen  rations  little  better  than  empty  founds, 
and  therefore  ineffectual  ; or,  as  is  more  generally  found  to  be 
the  cafe,  thofe  fchemes  which  in  theory  appeared  to  be  perfect, 
will  in  praCiice,  when  combined  with  the  malignant  and  am- 
i,  bitious  paffions  of  men,  lead  to  ruin  and  difovder.  The  fir  ft 
iaftitution  of  government,  except  among  the  Jews,  was  un- 
queltionably  the  eflFedt  of  patTion  and  intereil  combined;  and 
this  paflion  a .d  this  intereil,  retlrained  within  due  bounds,  is 
productive  of  much  happinefs.  That  government,  we  believe, 
too,  will  be  belt  l'upported,  and  moft  productive  of  happinefs, 
in  which  the  mutual  paffions  and  interefts  of  the  individuals 
who  compofe  it  are  fo  equally  poifed  as  to  fupport  one  another, 
and  to  promote  each  the  ends  and  fuccefs  of  the  other : and 
this  by  the  able  ft  reafoners  and  the  bell  men  has  been  thought 
to  be  the  cafe  with  the  Britiih  conllitution.  If  the  modern 
favourers  of  reform  fhould  think  this  an  unllable  fupport,  if 
they  will  confider  the  world  as  it  ever  has  been,  and  as  it  is, 
they  will  find.it  the  only  one  we  have,  except  religion;  and 
they  will  thence  be  inclined  to  make  the  befl  of  it.  If,  alter 
all,  however,  they  fhould  be  difpofed  to  doubt  the  pofition, 
we  have  only  further  to  requell  them,  with  the  fincerity  of 
men  and  of  Ghriftians,  to  confult  their  own  breatts,  and  fe- 
riouflv  to  confider  the  probable  motives  of  thofe  who  act  with 
them.  They  will  then  perhaps  fee,  and  they  finely  ought  to 
acknowledge,  that  few  men  have  adted  more  according  to  the 
impulfe  of  p illion,  intereft,  and  ambition,  than  thofe  who  have 
for  force  tune  pail  founded  the  toezin  of  reform. 

REFORMATION,  in  general,  an  act  of  reforming  or  cor- 
recting an  error  or  abufe  in  religion,  difeipline,  or  the  like. 
By  way  of  eminence  the  word  is  ufed  for  that  great  alteration 
and  reformation  in  the  corrupted  fyftem  of  Chriitianity,  be- 
gun by  Luther  in  the  year  1^17, 

Ir.  hiftory,  the  various  corruptions  in  religion,  the  oppre-f- 
fions  and  usurpations  of  the  clergy,  and  the  extreme  infolence 
of  the  popes,  have  been  fully  treated  of.  It  is  fufficient  to  ob- 
fetve,  that,  before  the  period  of  the  Reformation,  the  pope 
had  >n  the  moft  audacious  manner  declared  himfelf  the  fove- 
•reign  of  the  whole  world.  All  the  parts  of  it  which  were 
inhabited  by  thofe  who  were  not  Ghriftians,  he  accounted  to 
be  inhabited  by ' no-boJy  •,  and  if  Chriftians  took  it  into  their 
heads  to  rroflefs  any  of  thofe  countries,  he  gave  them  full  li- 
berty to  make  war  upon  the  inhabitants  without  any  pro 
vocation,  and  to  treat  them  with  no  more  humanity  than  they 
would  have  treated  wild  beads.  The  countries,  it  conquered, 
were  to  be  parcelled  out  according  to  the  pope’s  pleafuvc;  and 
dreadful  was  the  fituation  of  that  prince  who  refuted  to  obey 
the  will  of  the  holy  pontiff,  of  which  many  initanccs  will 
occur  to  the  reader  in  the  various  hiltori-cal  articles  of  this 
work.  In  conftquence  of  this  extraordinary  authority  which 
the  prpe  had  aflumed,'  he  at  lad  granted  to  the  king  of  Por- 
tugal ail  the  countries  to  the  eaftward  of  Cape  Non  in  Africa, 
and  to  the  king  of  Spain  all  the  countries  to  the  weftward  of 
it.  In  this,  according  to  the  opinions  of  feme,  was  completed 
in  his  perfon  the  character  of  / Intichei/f , Jilting  in  the  temple  of 
Coil,  at.d  /homing  bin  (elf  ns  Cod.  He  had  long  before,  fay 
they,  aftumed  the  fupiemacy  belonging  to  the  Deity  himfelf, 
in  Ipiritual  matters  j and  now.  he  aflumed  the  fame  l'upre- 


macy  in  worldly  matters  alfo,  giving  the  extreme  regions  of 
the  earth  to  whom  he  pleafed.  The  Reformation,  therefore, 
they  confider  as  the  immediate  efledt  of  divine  power  taking 
vengeance  on  this  and  all  other  deviations  from  the  fyftem  of 
truth ; while  others  confider  it  merely  as  an  effect  of  natural 
caufes,  and  which  might  have  been  forefeen  and  prevented,  , 
without  abridging  the  papal  power  in  any  cottliderabie  degree. 

Be  this  as  it  will,  however,  the  above-mentioned  partition 
was  the  laft  piece  of  infolence  which  the  pope  ever  had,  or  in 
all  probability  ever  will  have,  in  his  power  to  exetcife,  in  the 
way  of  parcelling  out  the  globe  to  his  adherents.  Every  thing 
was  quiet,  every  heretic  exterminated,  and  the  whole  Cfiril- 
tian  world  fupinely  acquiefced  in  the  enormous  abfuvditics 
which  were  inculcated  upon  them;  when,  in  1517,  the  em- 
pire of  fuperftition  began  to  decline,  and  has  continued  to  do 
fo  ever  fmce.  The  perfon  who  made  the  firit  attack  on  the 
extravagant  fupcrftitions  then  prevailing  was  Martin  Luther, 
See  the  article  Luther.  Bv  fome  it  is  pretended,  that  the 
only  motive  which  Luther  had  in  beginning  the  Reformation 
was  his  enmity  to  the  Dominican  friars,  who  had  excluded 
his  order  (the  Auguitins)  from  all  fharc  in  the  gainful  traffic- 
of  indulgences.  But  this  does  not  feem  at  all  probable,  if  we 
confider  that  filch  a motive  would  not  naturally  have  led  bin* 
to  deny  the  virtue  of  indulgences,  as  fuch  conduct  could  not 
but  exclude  him  for  ever  from  any  chance  of  a lhare  iu  the 
traffic,  which  olhenvife  perhaps  he  might  have  obtained.  Be- 
iides,  the  extreme  contrariety  of  this  traffic  to  the  common 
principles  of  reafon  and  honeiiy  was  fo  great,  .that  we  cannot 
wonder  at  finding  one  man  in  the  world  who  haddenfe  enough- 
to  difeern  it,  and  virtue  enough  to  oppofe  fuch  an  infamous 
practice.  In  all  probability,  however,  the  infignificaucy  of 
the  firit  reformer  was  the  reafon  why  he  was  not  perfecuted 
and  exterminated  at  his  firit  beginning,  as  others  had  been 
before  him.  Another  reafon  might  probably  be,  that-  he  did 
not  at  once  attack  the  whole  errors  of  popery,  but  brought 
about  his  reformation  gradually,  probably  as  it  occurred  to  • 
himfelf,  and  as  we  have  related  in  the  account  of  his  life. 

The  Reformation  begau  in  the  city  of  Wittemberg  in  Sax- 
ony,  but  was  not  long  confined  either  to  that  cit-y.or  pro- 
vince. In  1520  the  Francifcan  friars,  who  had  the  care  of 
promulgating  indulgences  in  Switzerland,  were  oppofed  by. 
Zuinglius,  a man  not  infeiior  in  underltanding  and  knowledge 
to  Luther  himfelf.  Fie  proceeded  with  the  great  eft  vigour,  . 
even  at  the  very  beginning,  to  overturn  the  whole  fabric  of 
popery;  but  his  opinions  were  declared  erroneous  by  the  uni- 
verfities  of  Cologne  and  Louvain.  Notwithllanding  this,  the 
magiftrates  of  Zurich  approved  of  his  proceedings  ; and  that 
whole  canton,  together  with  thofe  of  Bern,  Ealil,  and  Chaf- 
laulen,  embraced  his  opinions. 

In  Germany,  Luther  continued  to  make  great  advances,  . 
without  being  in  the  leaft  intimidated  by  the  ecclcfraftical  cen- 
fures  which  were  thundered  again  ft  him  from  all  quarters,  he 
being  continually  protected  by  the  German  princes  either  from 
religious  or  political  motives,  fo  that  his  adverferies  could  not 
accomplifli  his  deitrudtion  as-  they  had  done  that  of  others. 
The  princes,-  who  were  upon  bad  terms  with  the  court  of 
Rome,  took  advantage  of  the  luccefs  of  the  new  dodtrines  $ 
and  in  their  own  dominions  eafily  overturned  a church  which 
had  loft  all  the  refpedt  and  veneration  of  the > inferior  ranks. 
The  court  of  Rome  had  cii  (obliged  fome  of-thc  fmalle’r  princes 
in  the  noith  of  Germany,  whom  the  pope  probably  thought 
too  infignificaht  to  be  worth  the  managing,  and  they  univev- 
fully  ellabliflred  the  Reformation  in  their  own  dominions.  T.fe- 
landthon,  Carlofiadius,  and  other  men  of  eminence,  alfo  greatly 
forwarded  the  work  of  Luther ; and  in  all  probability  the 
popilh  hierarchy  would  have  foon  come  to  an  end,  in  the 
Htrjhcvn  parts  of  Europe  at  leaft,  had  not  the  emperor 
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Charles  V.  giwn  a fevcre  check  to  the  pvogrefs  of  reformation 
in  Germany.  In  older  to  follow  out  the  (chimes  diftat'ed  by  his 
ambition,  he  thought  it  neccffary  to  ingratiate  hirrvfelf  with 
the  pope  ; and  the  tnofl  eflifttial  way  of  doing  this  "was  by  de- 
ploying Luther.  The  Pope’s  legates  infilled  that  Lu’her 
ought  to  be  condemned  by  the  diet  of  Worms  without  either 
tried  or  hearing- ; as  being  a moll  notorious,  avowed,  and  in- 
corrigible heretic.  However,  this  appeared  unjull  to  the 
met;- bets  of  the  diet,  and  he  was  fumnroned  to  appear;  which 
he  accordingly  did  without  he’ficaticn  (See  Luther).  There 
13  not  the  kali  doubt  that  his  appearance  there  had  been  his 
la(l  in  this  world,  laid  not  the  aftonilhing  relpecl  that  was 
paid  him,  and  the  crowds  who  came  daily  to  fee  him,  deterred 
his  judges  from  delivering  the  church  from  the  author  of  fuch 
a>  pe ililcnt  herefy ; whiclt  they  were  llrongly  l’olicited  by  the 
pope’s  party  to  do.  He  was  therefore  permitted  to  depart 
with  a fafe  conduit  for  a certain  time;  after  which  he  was  in 
the  (late  of  a proferibed  criminal,  to  whom  it  was  unlawful  to 
perform  any  of  the  offices  of  humanity. 

■ During  the  confinement  of  Luther  in  a caftle  near  Warburg, 
the  Reformation  advanced  rapidly  ; almoft  every  city  in  .Sax- 
ony embracing  the  Lutheran  opinions.  At  this  time  an  ahe- 
r.'i’on  in  the  tilabl idled  forms  of  worfhip  was  firll  ventured 
upon  at  Wittemberg,  by  abolifhing  the  celebration  of  private 
mafics,  and  by  giving-.the  cup  as  well  as  the  bread  to  the  laity 
'in'the  Lord’s  flipper.  In  a (hort  time,  however,  the  new  opi- 
nions were  condemned  by  the  univerfity  of  Paris,  and  a refu- 
tation of  them  was  attempted  by  Henry  VJIL  of  England. 
But  Luther  was  not  to  be  thus  intimidated.  Pie  publilhed  his 
animadverfions  on  both  with  as  much  acrimony  as  if  he  had 
been  refuting  the  ireanetl  adverfary;  and  a controverfy  ma- 
naged by  Inch  illuftrious  antagonids  drew  a general  attention, 
ami  the  Reformers  daily  gained  new  converts  both  in ’France 
and  England. 

Hut,  while  tlie  efforts  of  Luther  were  thus  every  where 
cr owned  with  fuecefs,  the  divisions  began  to  prevail  which  have 
I'm ao  fo  much  agitated  the  reformed  churches.  The  firll  dif- 
pute  was  between  Luther  and  Zuinglius  concerning  the  man- 
ner in  which  the  body  and  blood  of  Chrift  were  prefent  in 
the  eucharill.  Luther  and  his  followers,  though  they  had  re- 
jected .the  r,  at  ion  of  t ra  nfu  b (la  n t;  a t io  n , were  neverthelefs  of 
opinion  that  the  body  and  blood  of  Chrift  were  really  prefent 
in  the  Lord’s  fupper,  in  a way  which  they  could  not  pretend 
•t  > explain.  Carloll ad-ius,  who  was  Luther’s  colleague,  fil  l! 
•f  iggr-lttd  another  view  of  the  fubject,  which  was  afterwards 
confirmed  and  din  (Ira  :ed  by  Zuinglius,  namely,  that  the  body 
and  blood  of  Chrilt  were  not  really  prefent  in  the  eucharill; 
and  that  the  bread  and  wine  were  no  more  than  external  fym- 
bo’s  to  excite  the  remembrance  of  Cirri  ft’s  f offerings  in  the 
-minds  of  hofe  w ho  received  it.  Both  parties  maintained  their 
tern  's  with  the  utrr.otl  obftinacy;  and,  by  their  divilions,  firll 
gave  their  adve-rfarie3  an  argument  againft  them,  which  to  this 
day  the  Catholics  urge -with  great  force;  namely,  that  the 
Pint  Giants  are  fo  divided,  t hat  it  is  impofiible  to  know  who 
is  right  or  wrong  ; and  that  there  cannot  be  a ftronger  proof 
than  thxfc  divifions,  that  the  whole  do&rine  is  falie. 

To  thefe  iirtelline  divilions  were  added  the  horrors  of  a civil 
war,  occalioned  by  opprtlhon  on  the  one  hand,  and  enthufiafm 
on  the. other.  In  i;2q,  a great  number  of  feriitious  fanatics 
arofe  on  a-fudden  in  different  parts  of  Germany,  took  arms, 
unfed"  trek  forces,  and  made  war  againft  tire  empire,  laying 
v/afte  the  country  with  (ire  and  (word,  and  committing  every 
w!  ir.r-.'  the  grcattll  cruelties’.  The  grcatcll  part  of  this  furious 
mob  was  compofed  of  pea  Cants  and  vaffals,  who  groaned  under 
•heavy  huuhns,  aiid  declared  that  they  were  no  longer  able  to 
bear  the  despotic  government  of  their  chiefs  $ and  hence  this 
fetliikan  had  .the  name  of  the  rijiic  war,  or  the  war  of  the 


peafants.  At  fir  (ft  this  rabble  declared,  that  they  had  no  other 
motives  than  the  redrefa  of  their  grievances  ; but  no  fooner  had 
the  enthuliafl  Munzer,  or  Mimftcr,  the  auabaptift,  put  him- 
felt  at  the-ir  head,  than  the  face  of  things  was  entirely  changed, 
and  the  civil  commotions  in  Saxony  and  Thuringia  exceed- 
ing!) increafed.  See  the  article  An adaptists. 

In  the  mean  time  Frederic,  furnamed  the  Wife,  ele&or  of 
S ixony,  and  Luther’s  great  patron,  departed  this  life,  and  ' 
was  fijeceeded  by  his  brother  John.  Frederic,  though  he  had 
protected  and  encouraged  Luther,  yet  was  at  no  pains  to  in- 
troduce the  reformed  religion  into  his  dominions.  But  with 
his  fucceffor  it  was  otherwife:  for  lie,  convinced  that  Luther’s 
doftrine  mult  foon  be  totally  deftroyed  and  fupprefled.  unlefs 
it  received  a fpeedy  and  effectual  fupport,  ordered  Luther  atid  ; 
Mclaikfthon  to  draw  up  a body  of  laws  relating  to  the  form  ' 
of  eccleii  iftical  government,  the  method  of  public  worftfip, 
dec.  which  was  to  be  proclaimed  by  heralds  throughout  his 
dominions.  This  example  was  followed  by  all  the  princes 
and  dates  of  Germany  who  renounced  the  papal  fupremacy  ; 
and  a like-  form  of  worfhip,  difcipline,  and  government,  was 
thus  introduced  into  all  the  churches  which  differ}  ted  from  that 
of  Rome.  This  open  renunciation  of  the  Romifti  jurifdictiou 
foon  changed  the  face  of  affairs;  and  the  patrons  of  popery 
foon  intimated,  in  a manner  not  at  all  ambiguous,  that  they 
intended  to  make  war  on  the  Lutheran  party  ; which  would 
certainly  have  been  put  in  execution  had  not  the  troubles 
that  took  place  in  Europe  difeoncerted  their  meafures.  On 
the  other  hand,  the  Lutherans,  apprized  of  thefe  heftile  in- 
tentions, began  alio  to  deliberate  on  a proper  plan  of  defence 
againft  that  fuperftitious  violence  with  which  they  were  in 
danger  of  being  affailed.  The  diet  of  the  empire  affen.bled 
at  Spire  in  the  year  1526;  where  the  emperor’s  ambafladors 
were  defired  to  ufe  their  utmoft  endeavours  to  fupprefs  all 
difputes  about  religion,  and  to  infill  upon  the  rigorous  execu-  ■ 
tion  of  the  fentence  which  had  been  pronounced  againft  Lit-  - 
ther  and  his  followers  at  Worms.  The  greateft  part  of  the 
German  princes  oppofed  this  motion  with  the  utmoft  refulu- 
tion,  declaring  that  they  could  not  execute  that  fentence,  nor 
come  to  any  determination  with  regaid  to  the  dodlrines  by 
which  it  had  been  occalioned,  before  the  whole  matter  was 
fubmitted  to  the  decifion  of  a council  lawfully  affembk-d;  al- 
leging  further,  that  the  decifion  of  controvcriics  of  this  na- 
ture belonged  properly  to  it,  and  to  it  alone.  1 his  opinion,  after 
long  and  very  warm  debat.es,  was  adopted  by  a great  majority, 
and  at  length  couienied  to  by  the  whole  alFenebly:  for  it  was 
unaniinoufly  agreed  to  prefent  a folemn  ddrefs  to  the  emperor, 
in treati  g him  to  alTcnible,  without  delay,  a free  and  general 
council;  while'  in  the  mean  tune  it  was  alio  agreed  that  the 
princes  of  1 he  empire  fhould,  in  thei'  refpedlivc  dominions,  he 
.at  liberty  to  manage  eecb  fiaftical  affairs  in  the  manner  they 
Humid  think  molt  proper;  yet  fo  as  to  be  able  to  give  to  God 
and  the  emperor  a proper, account  of  their  aUminiltiation  when 
it  fhould  be  required  of  them. 

, Thefe  refolutions  proved  extremely  favourable  to  the  caufe 
of  reformation;  neither  had,  the  emperor  atiy  leifure  fpr  fprne 
time  10  give  dilturbance  to  thp  reformed.  The  war,  which  at 
this  time  enfued  between  him  and  the.  pope,  gave, the  greateft 
advantage  to  the  friends  of  the  reformed,  and  coaikierably  J 
augmented  their  number.  Several  princes,  whom  the  tear  of 
perfecution  and  pnnilhment  had  hitherto  pi  evented  fr  m lenel- 
i-ttg  their %fliftance,  publicly  r-nounced  the  Romish  fiiperlition, 
and  introduced  among  their  iuhjecls  the  lame  form;  of  reli- 
gious wot  flop,  anti  the  fame  fyllcm  of  doiii  ine,  that  had  been 
received  in  Saxony.  Others,  though  placed  in  fuch  circum- 
'fiances  as  dilcomaged  tln  gr  fpnn  ..6iqp„  in  an  open  maimer 
againft  the  in  t ere  fits  of  tic  Roman  p-  a tiff,  were,  however, 
far  from  dncovcriiig  the  lu.allcft  qppqfition  to  thole  who 
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withdrew  the  people  from  his  defpotic  yoke ; nor  did  they 
moleft  the  private  affemblies  of  thofe  who  had  feparated  them- 
felves  from  the  church  of  Rome.  And  in  general,  all  the 
Germans  who,  before  thefe  refolutions  of  the  diet"  of  Spire,  had 
rejeifted  the  papal  difeipline  and  do£lrine,  were  now,  in  con- 
fequence  of  the  liberty  they  enjoyed,  wholly  employed  in  bring- 
ing their  fchemes  and  plans  to  a certain  degree  of  confidence, 
and  in  adding  vigour  and  firmnefs  to  the  caufe  in  which  they 
were  engaged.  But  this  tranquillity  and  liberty  was  of  no 
long  duration.  In  1529,  a new  diet  was  affembled  at  the  famy 
place  by  the  emperor,  after  he  had  quieted  the  troubles  in  vari- 
ous parts  of  his  dominions,  and  concluded  a peace  with  the  pope. 
The  power  which  had“been  granted  to  princes  of  managing 
ecclefiaftical  affairs  till  the  meeting  of  a general  council,  was 
now  revoked  by  a majority  of  votes  ; and  every  change  declared 
unlawful  that  fhould  be  introduced  into  the  doftrine,  difeipline, 
or  worffiip  of  the  eftablifhed  religion,  before  the  determination 
of  the  approaching  council  was  known.  This  decree  was  con- 
fidered  as  iniquitous  and  intolerable  by  the  eleftor  of  Saxony, 
the  landgrave  of  Heffe,  and  other  members  of  the  diet,  who 
were  perfuaded  of  the  neceffity  of  a reformation.  The  promife 
of  fpeedily  affembling  a general  council  they  looked  upon  to 
be  an  artifice  of  the  church  of  Rome  ; well  knowing  that  a free 
and  lawful  council  would  be  the  lalt  thing  to  which  the  pope 
would  content.  When,  therefore,  they  found  that  all  their  argu- 
ments and  remonftrances  made  no  impreilion  upon  Ferdinand 
the  emperor’s  brother,  who  prefided  in  the  diet,  Charles  him- 
felf being  then  at  Barcelona,  they  entered  a folemn  proteft 
againft  this  decree  on  the  19th  of  April,  and  appealed  to  the 
emperor  and  a future  council.  Hence  arofe  the  denomination 
of  ProUjlants,  which  from  this  period  has  been  given  to  thofe 
who  feparate  from  the  communion  of  the  church  of  Rome. 
The  princes  of  the  empire  who  entered  this  proteft  were,  John 
eleftor  of  Saxony ; George  eleHor  of  Brandenburgh ; Erneft 
and  Francis  dukes  of  Lunenburgh ; the  landgrave  of  Heffe  ; and 
the  prince  of  Anhalt.  Thefe  were  fecond'ed  by  13  imperial 
towns,  viz.  Strafburg,  Ulm,  Nuremberg,  Conftance,  Rotlin- 
gen,  Windfeim,  Memmingen,  Nortlingen,  Lindaw,  Kempton, 
Heilbron,  Wiffemburg,  and  St.  Gall. 

The  difienting  princes,  who  were  the  proteftors  and  heads  of 
the  reformed  churches,  had  no  fooner  entered  their  proteft, 
than  they  fent  proper  perfons  to  the  emperor,  who  was  then 
upon  liis  paffage  from  Spain  to  Italy,  to  acquaint  him  with 
their  proceedings  in  this  matter.  The  minifters  employed  in 
this  commiffion  executed  it  with  the  greateft  intrepidity  and 
prefence  of  mind  ; but  the  emperor,  exafperated  at  the  auda- 
city of  thofe  who  prefumed  to  differ  from  him,  caufed  the  am- 
baffadors  to  be  arrefted.  The  news  of  this  violent  ftep  made 
the  proteftant  princes  conclude,  that  their  perfonal  fafety,  and 
the  fuccefs  of  their  caufe,  depended  entirely  upon  their  own 
courage  and  union.  They  determined,  therefore,  to  enter  into 
a folemn  confederacy  : for  which  purpofe  they  held  feveral 
meetings  at  Rot,  Nuremberg,  Smalcald,  and  other  places : 
but  fo  different  were  their  opinions  and  views,  that  they  could 
determine  upon  nothing. 

One  great  obftacle  to  the  intended  confederacy  was  the  dif- 
pute  which  had  arifen  between  Luther  and  Zuinglius  concern- 
ing the  real  prefence  of  Chrift  in  the  Lord’s  Supper.  To  ter- 
minate this  difputc,  if  poflible,  Philip,  landgrave  of  Heffe,  in- 
vited, in  the  year  1529,  to  a conference  at  Marpurg,  Luther 
and  Zuinglius,  together  with  feveral  other  of  the  more  eminent 
doctors  who  adhered  to  the  refpe&ive  parties  of  thefe  contend- 
ing chiefs  : but  this  mcafurc  was  not  attended  with  the  falu- 
rary  cffe&a  which  were  expelled  from  it.  The  divines  dif- 
puted  for  four  days  in  prefence  of  the  landgrave.  Luther  at- 
tacked Oecolampadius,  and  Zuinglius  was  attacked  by  Me- 
lanfthon.  Zuinglius  was  accufed  of  kerefy,  not  only  on  ac« 
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count  of  his  explanation  of  the  nature  and  defign  of  the  Lord’s 
Supper,  but  alfo  in  confequence  of  the  falfe  notions  he  was  fup- 
pofed  to  have  adopted  concerning  the  divinity  of  Chrift,  the 
efficacy  of  the  divine  word,  original  fin,  and  fome  other  parts 
of  the  Chriftian  dodlrine.  This  illuftrious  reformer,  however, 
cleared  himfelf  from  the  greateft  part  of  thefe  charges  with  the 
mod  triumphant  evidence,  aud  in  fuch  a manner  as  appeared 
fatisfaftory  even  to  Luther  himfelf : but  their  diffenfion  con- 
cerning the  manner  of  Chrift’s  prefence  in  the  eucharift  Hill 
remained;  nor  could  either  of  the  contending  parties  be  per- 
fuaded to  abandon,  or 'even  to  modify,  their  opinions  on  that 
matter.  The  only  advantage,  therefore,  which  refulted  from 
the  meeting  was,  that  the  jarring  dodters  formed  a kind  of 
truce,  by  agreeing  to  a mutual  toleration  of  their  fentiments, 
and  leaving  tq  the  difpofal  of  Piovidence  the  cure  of  their 
aivifions. 

In  the  mean  time  news  were  received  that  the  emperor  de- 
figned  to  come  into  Germany,  with  a view  to  terminate  all 
religious  differences  at  the  approaching  diet  of  Augfburg. 
Having  forefeen  fome  of  the  confequences  of  thofe  difputes,  and, 
befides,  taken  the  advice  of  men  of  wifdom,  fagacity,  and  ex- 
perience, he  became  at  certain  times  more  cool  in  his  proceed- 
ings, and  more  impartial  in  his  opinions  both  of  the  contending 
parties  and  the  merits  of  the  caule.  He,  therefore,  in  an  in- 
terview with  the  pope  at  Bologna,  infilled,  in  the  moft  ferious 
and  urgent  manner,  on  the  neceffity  of  a general  council.  His 
remonftrances  and  expoltulations,  however,  could  not  move  the 
pontiff;  who  maintained  with  zeal  the  papal  prerogatives,  re- 
proached the  emperor  with  an  ill-judged  clemency,  and  alleged 
that  it  was  the  duty  of  that  prince  to  fupport  the  church,  and 
to  execute  fpeedy  vengeance  upon  that  obftinate  heretical  fac- 
tion who  dared  to  call  in  quellion  the  authority  of  Rome  and 
its  pontiff.  To  this  difeourfe  the  emperor  paid  no  regard; 
looking  upon  it  as  a moft  iniquitous  thing,  and  a meafure  di- 
reftly  oppofite  to  the  laws  of  the  empire,  to  condemn  unheard 
a fet  of  men  who  had  always  approved  themfelves  good  citizens, 
and  deferved  well  of  their  country  in  feveral  refpedls.  Hither- 
to indeed  it  was  not  eafy  for  the  emperor  to  form  a clear  idea 
of  the  matters  in  debate,  fince  there  was  no  regular  fyflem  as 
yetcompofed,  by  which  it  might  be  known  with  certainly  what 
were  the  true  caufes  of  Luther’s  oppofition  to  the  pope.  The 
elector  of  Saxony,  therefore,  ordered  Luther,  and  other  eminent 
divines,  to  commit  to  writing  the  chief  articles  of  their  religious 
fyftem,  and  the  principal  points  in  which  they  differed  from  the 
church  of  Rome.  Luther,  in  compliance  with  this  order,  de- 
livered to  the  eleftor  at  Torgaw  17  articles  which  had  been 
agreed  upon  in  a conference  at  Sultzbach  in  1 729  ; from  whence 
thefe  received  the  name  of  the  articles  of  Torgaw.  But  though 
thefe  were  deemed  by  Luther  a fufficient  declaration  of  the  fen- 
timents  of  the  reformers,  yet  it  was  judged  proper  to  enlarge 
them,  in  order  to  give  perfpicuity  to  their  arguments,  and 
flrength  to  their  caufe.  In  this  work  Melan£lhon  was  em- 
ployed ; in  which  he  ftiowed  a proper  deference  to  the  counfels 
of  Luther,  and  exprefi'ed  his  fentiments  and  do&rine  with  the 
greateft  elegabce  and  perfpicuity;  aud  thus  came  forth  to  view 
the  famous  Confcjfion  of  Augsburg. 

On  the  15th  of  June  1530,  Charles  arrived  at  Augfburg, 
and  the  diet  was  opened  five  days  after.  The  Proteftants  re- 
ceived a formal  permiflion  to  prefent  an  account  of  their  tenets 
to  the  diet  on  the  25th  of  the  fame  month  ; in  confequence  of 
which,  at  the  time  appointed,  Chriftian  Bayer,  chancellor  of 
Saxony,  read,  in  the  German  language,  before  the  emperor  and 
the  princes  afiembled,  the  confeflion  of  Augfburg  abovemen- 
tioned.  It  contained  28  chapters,  of  which  21  wore  employed 
in  reprefenting  the  religious  opinions  of  the  Proteftants,  and  the 
other  (even  in  pointing  out  the  errors  and  fupertlitions  of  the 
church  of  Rome.  The  princes  heard  it  with  the  deepell  atten- 
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tion  and^recolleftion  of  mind:  it  confirmed  fome  in  the  prin- 
ciples they  had  embraced;  furprifed  others ; and  many,  who 
before  this  time  had  little  or  no  idea  of  the  religious  fentiments 
of  Luther,  were  now  not  only  convinced  of  their  innocence,  but 
delighted  with  their  purity  and  fimplicity.  The  copies  of  this 
Confcflion.  which  after  being  read  were  delivered  to  the  em- 
peror, were  figned  by  John  eleftor  of  Saxony,  George  marquis 
of  Brandenburg,  Erneft  duke  of  Lunenburg,  Philip,  landgrave 
of  Heffe,  Wolfgang  prince  of  Anhalt,  and  by  the  imperial  cities 
of  Nuremberg  and  Reutlingen. 

The  creatures  of  the  church  of  Rome  who  were  prefent  at  this 
diet  employed  John  Faber,  afterwards  bilhop  of  Vienna,  toge. 
ther  with  Eckius,  and  another  doftor  named  Cocblccus , to  draw 
up  a refutation  of  the  Protellant  confeflion  : which  refutation 
having  been  publicly  read,  the  emperor  required  the  Proteftant 
members  to  acquiefce  in  it,  and  put  an  end  to  the  religious  dif- 
pures  by  an  unlimited  fubmifiion  to  the  opinions  and  doftrines 
contained  in  this  anfwer.  But  this  demand  was  far  from  being 
complied  with.  The  Proteftants  declared  on  the  contrary,  that 
they  were  by  no  means  fatisfied  with  the  reply  of  their  adver- 
farres ; and  ^arneftly  defired  a copy  of  it,  that  they  might 
more  fully  demonftrate  its  extreme  inefficiency  and  weaknefs. 
But  this  reafonable  requefl  was  refuted  by  the  emperor;  who 
interpo:ed  his  fupreme  authority  to  prevent  any  further  pro- 
ceedings in  this  matter,  and  folemnly  prohibited  the  publica- 
tion of  any  new  writings  or  declarations  that  might  contribute 
to  lengthen  out  thefe  religious  debates.  This,  however,  did  not 
reduce  the  Proteftants  to  hlence.  The  divines  of  that  com- 
munion, who  had  been  prefent  at  the  diet,  endeavoured  to  re- 
collect the  arguments  and  objections  employed  by  Faber,  and 
had  again  recourfe  to  the  pen  of  MelanCthon,  who  refuted  them 
in  an  ample  and  fatisfaCtory  manner  in  a piece  which  was  pre- 
fented  to  the  emperor  on  the  22d  of  September,  but  which 
Charles  refuled  to  receive.  This  anfwer  was  afterwards  en- 
larged by  Mdanfthon,  when  he  had  obtained  a cdpy  of  Faber’s 
reply;  and  was  publifhed  in  the  year  1331,  with  the  other 
pieces  that  related  to  the  doCtrine  and  difeipline  of  the  Lu- 
theran church,  under  the  title  of  A Defence  of  the  ConfeJJion  of 
Augsburg. 

Matters  now  began  to  draw  towards  a crifis.  There  were 
only  three  ways  of  bringing  to  a conclufion  thefe  religious  dif- 
ferences. 1 . To  grant  the  Proteftants  a toleration  and  privi- 
lege of  ferving  God  as  they  thought  proper  : 2.  To  compel 
them  to  return  to  the  Church  of  Rome  by  the  violent  methods 
of  perfecution  ; or,  3.  That  a reconciliation  ffiould  be  made, 
upon  fair,  candid,  and  equitable  terms,  by  engaging  each  of 
the  parties,  to  temper  their  zeal  with  moderation,  to  abate  reci- 
procally the  rigour  of  their  pretenfions,  and  remit  fornething 
of  their  refpe Clive  claims.  The  third  expedient  was  moft  ge- 
nerally approved  of,  being  peculiarly  agreeable  to  all  who  had 
at  heart  the  welfare  of  the  empire;  nor  did  the  pope  fee  m,  to 
look  upon  it  either  with  avertibn  or  contempt.  Various  con- 
ferences therefore  were  held  between  perfons  eminent  for  piety 
and  learning  on  both  fides  ; and  nothing  was  omitted  that 
might  have  the  lead  tendency  to  calm  the  animofities  and  heal 
the  divifions  which  reigned  between  the  contending  parties. 
But  the  differences  were  too  great  to  admit  of  a reconciliation; 
and  therefore  the  votaries  of  Rome  had  recourfe  to  the  powerful 
arguments  of  imperial  edifts,  and  the  force  of  the  fecular  arm. 
On  the  19th  of  November,  a fevere  decree  was  iffued  out  by  the 
exprefs  order  of  the  emperor  (during  the  abfence  oi  the  Heffian 
and  Saxon  princes,  who  were  the  chief  fupporters  of  the  Pro- 
teftant caufe),  in  which  every  thing  wa3  manifedly  adapted  to 
dejeCt  the  friends  of  religious  liberty,  excepting  only  a faint 
and  dubious  promife  of  engaging  the  pope  to  affcmblc  a gene- 
ral council  about  fix  mori*nis  after  the  reparation  of  the  diet, 
in  this  decree  the  dignity  and  excellence  of  the  Popiffi  religion 
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were  extolled  beyond  meafure,  a new  degree  of  feverity  anj 
force  was  added  to  that  whied  had  been  publiftied  at  Worms 
againd  Luther  and  his  adherents,  the  changes  which  had  been 
introduced  into  the  doctrine  and  difeipline  of  the  Proteftant 
churches  were  feverely  cenfured,  and  a foletnn  order  was  addreffed 
to  the  princes,  cities,  and  dates,  who  had  thrown  off  the  papal 
yoke,  to  return  to  their  allegiance  to  Rome,  on  pain  of  incur- 
ring the  indignation  and  vengeance  of  the  emperor  as  the  pa- 
tron and  proteftor  of  the  church.  Of  this  formidable  decree 
the  debtor  of  Saxony  and  confederated  princes  were  no  fooner 
informed,  than  they  affembled  in  order  to  deliberate  on  the 
meafures  proper  to  be  taken  in  fuch  a crifis.  In  the  years  1 530 
and  1^31  they  rnet,fird  atSmalcald,  and  afterwards  at  Francfort, 
where  they  formed  a folemn  alliance  and  confederacy,  with  the 
intention  of  defending  vigoroufly  their  religion  and  liberties 
againd  the  dangers  and  encroachments  with  which  they  were 
threatened  by  the  edift  of  Augfburg,  without  attempting, 
however,  any  thing  offenfive  againd  the  votaries  of  Rome  j. 
and  into  this  confederacy  they  invited  the  kings  of  England, 
France,  Denmark,  &c.  leaving  no  means  unemployed  that 
might  corroborate  and  cement  this  important  alliance. 

This  confederacy  was  at  firft  oppofed  by  Luther,  from  aa 
apprehenfion  of  the  calamities  and  troubles  which  it  might  pro- 
duce ; but>at  lad,  perceiving  the  neceffity  of  it,  he  confented  j, 
though  he  uncharitably,  as  well  as  imprudently,  refufid  to 
comprehend  in  it  the  followers  of  Zuinglius  among  the  Swifs, 
together  with  the  German  dates  and  cities  who  had  adopted  the 
fentiments  and  confeflion  of  Bucer.  In  the  invitation  addreffed 
to  Henry  VlII.  of  England,  whom  the  confederate  princes  were 
willing  to  declare  the  head  and  proteftor  of  their  league,  the 
following  things,  among  others,  were  exprefsly  ftipulated 
That  the  king  lhould  encourage,  promote  and  maintain,  the 
true  doftrine  of  Chrift  as  it  was  contained  in  the  confeflion  of 
Augfburg,  and  defend  the  fame  at  the  next  general  council  t 
that  he  lhould  not  agree  to  any  council  fummoned  by  the  bilhop. 
of  Rome,  but  proted  againd  it ; and  neither  fubmit  to  its  de- 
crees, nor  fuffer  them  to  be  rcfpedled  in  his  dominions:  that 
he  lhould  never  allow  the  Roman  pontifl  to  have  any  pre- 
eminence or  jurifdiftion  in  his  dominions  ; tjiat  he  lhould  ad- 
vance 100,000  crowns  for  the  ufc  of  the  confederacy,  and 
double  that  fum  if  it  became  neceffary  : all  which  articles  tho 
confederate  princes  were  equally  obliged  toobfer.ve  on  their  part.. 
To  thefe  demands  the  king  replied,  that  he  would  maintain, 
and  promote  the  true  doftrine  of  Cbrid  ; but,  at  the  fame  time,, 
as  the  true  ground  si  that  doftrine  lay  only  in  the  Holy  Scrip- 
tures, he  would  not  accept  at  any  one’s  hand  what  lhould  be 
his  own  faith,  or  that  of  his  kingdom  ; and  therefore  defired 
that  they  would  fend  over  two  learned  men  to  confer  with  him,, 
in  order  to  promote  a religious  union  between  him  and  the  con- 
federates. However,  he  declared  himfelfof  their  opinion  with 
regard  to  the  meeting  of  a free  general  council,  and  promifed  to, 
join  with  them  in  ail  fuch  councils  for  the  defence  of  the  true 
doftrine  ; but  thought  the  regulation  of  the  ceremonial  part  of 
religion,  being  a matter  of  indifference,  ought  to  be  left  to  the 
choice  of  each  fovereign  for  his  own  dominions.  After  this  the 
king  gave  them  a Gscond  anfwer  more  full  and  fatisfaftory;  but 
after  tne  execution  of  queen  Anne,  this  negotiation  came  to. 
nothing.  On  the  one  hand,  the  king  grew  cold  when  he  per- 
ceived that  the  confederates  were  no  longer  of  ufe  to  him  in. 
fupporting  the  validity  of  his  marriage  ; and,  on  the  other 
hand,  the  German  princes  became  fenfible  that  they  could  never 
fucceed  with  Henry  unlefs  they  allowed  him  an  abfolutc  dic- 
tatorfliip  in  matters  of  religion. 

While  every  thing  thus  tended  to  an  open  war  between  the 
two  oopofite  parties,  the  eleftor  Palatine;  and  the  eleftor  of 
Mentz  offered  their  mediation,  and  endeavoured  to  procure  a 
reconciliation.  The  emperor  himlelf,  for  various  reai'ons,  was 
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at  this  time  inclined  to  peace  : for,  on  the  one  hand,  he  flood 
in  need  of  luccouis  a^ainft  the  Turks,  which  the  Proteftant 
princes  refufed  to  grant  as  long  as  the  edicts  of  Worms  and 
Augfburg  remained  in  force  ; and,  on  the  other,  the  eleftion 
of  his  brother  Ferdinand  to  the  dignity  of  king  of  the  Romans, 
whien  had  been  carried  by  a majority  of  votes  at  the  diet  of 
Cologne  in  153  ?,  was  by  the  fame  princes  contefted,  as  being 
conirary  to  the  fundamental  laws  of  the  empire,  in  confe- 
quence  of  all  this,  after  many  negotiations  and  projects  of  recon- 
ciliation, a treaty  of  peace  was  concluded  at  Nuremberg,  in 
1532,  between  the  emperor  and  the  Proteflant  princes,  on  the 
following  conditions,  viz.  That  the  latter  fhould  furnifh  a fub- 
fidy  for  carrying  on  the  war  againft  the  Turks,  and  acknow- 
ledge Ferdinand  lawful  king  of  the  Romans;  and  that  the  em- 
ii  peror  on  bis  part  fhould , abrogate  and  annul  the  edicts  of 
Worms  and  Augfburg,  and  allow  the  Lutherans  the  free  and 
undiflurbed  exercife  of  their  religious  doftrine  and  difcipline, 
lin'd  a rule  of  faith  v as  fixed  ei  her  in  the  free  general  council 
that  was  to  be  aflembied  in  the  fpace  of  fix  months,  or  in  a 
diet  of  the  empire. 

Soon  after  theconclutionofthe  peace  at  Nuremberg  died  John 
elector  of  Saxony,  who  was  fueceeded  by  his  Ion  John  Frederic, 
a prince  of  invincible  fortitude  and  magnanimity,  but  whofe 
reign  was  little  better  than  one  continued  train  of  disappoint- 
ments and  calamities.  The  religious  truce,  however,  gave  new 
vigour  to  the  Reformation.  Thofe  who  had  hitherto  been  only 
fecret  enemies  to  the  Roman  pontiff,  now  publicly  threw  off 
his  yoke  ; and  various  cities  and  provinces  of  Germany  enlifted 
themfelves  under  the  religious  ftandards  of  Luther.  On  the 
other  hand,  as  the  emperor  had  now  no  other  hope  of  terminat- 
ing the  religious  difputes  but  by  the  meeting  of  a general  coun- 
cil, he  repeated  his  requefts  to  the  pope  for  that  purpofe.  The 
(■  pontiff  (Clement  VII.),  whom  the  hiftory  of  paft  councils  filled 
with  the  greatell  unealinefs,  endeavoured  to  retard  what  he 
could  not  with  decency  refufe.  At  laft,  in  1 533,  he  made  a 
propofal  by  his  legate  toaffemble  a council  at  Mantua,  Placen- 
tia, or  Bologna  ; but  the  Proteftants  refufed  their  confent  to 
the  nomination  of  an  Italian  council,  and  infilled  that  a con- 
troverly  which  had  its  rife  in  the  heart  of  Germany  fhould  be 
determined  within  the  limits  of  the  empire.  The  pope,  by  his 
ufual  artifices,  eluded  the  performance  of  his  own  promife  ; 
and  in  1534  was  cut  off  by  death,  in  the  midft  of  his  ftra- 
tagem%.  His  (ucceflor  I aul  III.  feemed  to  fftow  lefs  relnftance 
to  the  affembling  a general  council,  and  in  the  year  1535  ex- 
preffed  his  inclination  to  convoke  one  at  Mantua  ; and,  the  year 
following,  a&ually  fent  circular  letters  for  that  purpofe  through 
all  the  dates  and  kingdoms  under  his  jurifdiftion.  This  coun- 
cil was  furnmoned  by  a buli  iflued  out  on  the  2d  of  June  1536, 
to  meet  at  Mantua  the  following  year:  but  feveral  obftacles 
prevented  its  meeting;  one  of  the  mod  material  of  which 
was,  that  Frederic  duke  of  Mantua  had  no  inclination  to  receive 
at  once  fo  many  gueds,  fome  of  them  very  turbulent,  into  the 
place  of  his  refidence.  On  the  other  hand,  the  Protedants 
were  firmly  perfuadcd  that,  as  the  council  was  affembled  in 
Italy,  and  by  the  authority  of  the  pope  alone,  the  latter  mud 
have  had  an  undue  influence  in  that  aflimbly;  of  confequence, 
that  all  things  mud  have  been  carried  by  the  votaries  of  Rome. 
For  this  reafon  they  affembled  at  Smalcald  in  the  year  1537, 
where  they  folcmnly  proteded  againft:  this  partial  and  corrupt 
council,  and,  at  the  lame  time,  had  a new  fummary  of  their 
dodlrine  drawn  up  by  Luther,  in  order  to  prefent  it  to  the 
aflembied  bifliops  if  it  fhould  be  required  of  them.  This  fum- 
mary, which  had  the  title  of  The  Articles  of  Smalcald , is  com- 
monly joined  with  the  creeds  and  confdhons  of  the  Lutheran 
church. 

After  the  meeting  of  the  general  council  in  Mantua  was  thus 
prevented,  many  fchemes  of  accommodation  were  propofed  both 


by  the  emperor  and  the  Protedants  ; but,  by  the  artifices  of  the 
church  of  Rome,  .all  of  them  came  to  nothing.  In  C4T,  the 
emperor  appointed  a conference  at  Worms  on  the  fubjedl  of  re- 
ligion, between  perfons  of  piety  and  learning  chofen  from  the 
contending  parties.  This  conference,  however,  was,  for  certain 
reafnns,  removed  to  the  diet  which  was  to  be  held  at  Ratifboir 
that  fame  year,  and  in  which  the  principal  fubjedtof  deliberation 
was  a memorial  prefented  by  a perfon  unknown,  containing  a 
projedl  of  peace.  Put  the  conference  produced  no  other  eft’edb 
than  a mutual  agreement  of  the  contending  parties  to  refer 
their  matters  to  a general  council,  or,  if  the  meeting  of  fuch  a1 
council  fhould  be  prevented,  to  the  next  German  diet. 

This  refolution  was  rendered  ineffedtual  by  a variety  of  inci- 
dents, which  widened  the  breach,  and  put  off  to  a further  day 
the  deliberations  which  were  defigned  to  heal  it.  The  pope- 
ordered  his  legate  to  declare  to  the  diet  of  Spire,  aflembied  in- 
J542,  that  he  would,  according  to  the  promife  he  had  already- 
made,  alienable  a general  council,  and  that  Trent  fhould  be  the 
place  of  its  meeting,  if  the  diet  had  no  objection  to  that  city. 
Ferdinand,  and  the  princes  who  adhered  to  the  caufe  of  the  pope,,  \ 
gave  their  confent  to  this  propofal  ; but  it  was  vehemently  ob- 
jedled  to  by  the  Proteffants,  both  becaufe  the  council  was  fum- 
moned  by  the  authority  of  the  pope  only,  and  alio  becaufe  the* 
place  was  within  the  jurifdidlion  of  the  pope  ; whereas  they 
defired  a free  council,  which  fhould  not  be  biafled  by  the  di&ates,. 
nor  awed  by  the  proximity,  of  the  pontiff.  But  this  p rote  flat  iorr- 
produced  no  effedt.  Paul  III.  perfifted  in  his  purpofe,  and 
iflued  out  his  circular  letters  fur  the  convocation  of  the  council, 
with  the  approbation  of  the  emperor.  In  juftice  to  this  pontiff, 
however,  it  muff  be  obferved,  that  he  fhowed  himfelf  not  to  be 
averfe  to  every  reformation.  He  appointed  four  cardinals,  and' 
three  other  perfons  eminent  for  their  learning,  to  draw  up  a 
plan,  for  the  reformation  of  the  church  in  general,  and  of  the- 
church  of  Rome  in  particular.  The  reformation  propofed  ir»« 
this  plan  was  indeed  extremely  fuperficial  and  partial,  yet  it 
contained  fome  particulars  which  could  fcarcely  have  been-' 
expected  from  thofe  who  compofed  it.  They  complained  of  the- 
pride  and  ignorance  of  the  bifhops,  and  propofed  that  none- 
fhould  receive  orders  but  learned  and  pious  men ; and  that 
therefore  care  fhould  be  taken  to  have  proper  mailers  for  the 
inftrudlion  of  youth.  They  condemned  tranflations  from  one 
benefice  to  another,  grants  of  refervation,  non-refidence,,  and 
pluralities.  They  propofed  that  fome  convents  fhould  be 
abolifhed  ; that  the  liberty  of  the  prefs  fhould  be  reftrained  and 
limited  ; that  the  colloquies  of  Erafmus  fhould  be  fuppreffed  y 
that  no  ecclefiaftic  fhould  enjoy  a benefice  out  of  his  own  country  j 
that  no  cardinal  fhould  have  a bifhopriej.  that*  the  quellors  of 
St.  Anthony  and  feveral  other  faints  fhould  be  abolifhed;  and, 
which  was  the  bed  of  all  their  propofals,  that  the  eftedts  and 
perfonal  eftates  of  ecclefiaftics  fhould  be  given  to  the  poor. 
They  concluded  with  complaining  of  the  prodigious  number 
of  indigent  and  ragged  priefts  who  frequented  St.  Peter’s  church  ; 
and  declared,  that  it  was  a great  lcandal  to  fee  the  whores; 
lodged  fo  magnificently  at  Rome,  and  riding  through  the- 
flreets  on  fine  mules,  while  the  cardinals  and  other  ecclefiaftics 
accompanied  them  in  the  moil  courteous  manner. — This  plan’ 
of  reformation  was  turned  into  ridicule  by  Luther  and  Stur- 
mius ; and  indeed  it  left  unredrelled  the  moft  intolerable 
grievances  of  which  the  Proteftants  complained. 

All  this  time  the  emperor  had  been  labouring  to  perfuade 
the  Proteftants  to  confent.  to  the  meeting  of  the  council  at 
Trent ; but  when  he  found  them  fixed  in  their  oppofition  to  this 
meafure,  he  began  to  liften  to  the  fanguinary  meafures  of  the* 
pope,  and  refolved  to  terminate  the  difputes  by  force  of  arms. 
The  cledlor  of  Saxony  and  landgrave  of  Hefle,  who  were  the 
chief  fupporters  of  the  Proteftant  caufe,  upon  this  took  proper 
meafures  to  prevent  their  being  furprifed  and  overwhelmed  by. 


UEF 


REF 


C 764  ] 


a fuperior  force  ; but,  before  the  horrors  of  war  commenced,  the 
great  reformer  Luther  died  in  peace  at  Ayfelben,  the  place  of 
his  nativity,  in  1546. 

The  emperor  and  the  pope  had  mutually  refolved  on  the 
deftrudtion  of  all  who  {hould  dare  to  oppofe  the  council  of 
Trent.  The  meeting  of  it  was  to  ferve  as  a fignal  for  taking 
up  arms  ; and  accordingly  its  deliberations  were  fcarcely  begun 
in  1546,  when  the  Proteftants  perceived  undoubted  figns  of 
the  approaching  ftorm,  and  a formidable  union  betwixt  the 
emperor  and  pope,  which  threatened  to  crulh  and  overwhelm 
them  at  once.  This  year  indeed  there  had  been  a new  confer- 
ence at  Ratifbon  upon  the  old  fubjedt  of  accommodating  dif- 
ferences in  religion  ; but  from  the  manner  in  which  the  debates 
were  carried  on,  it  plainly  appeared  that  thefe  differences  could 
only  be  decided  in  the  field  of  battle.  The  council  of  Trent,  in 
the  mean  time,  promulgated  their  decrees  ; while  the  reformed 
princes,  in  the  diet  of  Ratifbon,  protefted  againtl  their  authority, 
and  were  on  that  account  profcribed  by  the  emperor,  who  raifed 
an  army  to  reduce  them  to  obedience.  See  Father  Paul's  Hif- 
tory  of  the  Council  of  Trent , and  our  articles  Paul  (Father),  and 
Trent. 

The  eledtor  of  Saxony  and  the  landgrave  of  Hetfe  led  their 
forces  into  Bavaria  againft  the  emperor,  and  cannonaded  his 
camp  at  Ingoldftadt.  It  was  fuppofed  that  this  would  bring  on 
an  engagement,  which  would  probably  have  been  advantageous 
to  the  caufe  of  the  reformed  ; but  this  was  prevented,  chiefly  by 
the  perfidy  of  Maurice  duke  of  Saxony,  who  invaded  the  domi- 
nions of  his  uncle.  Divifions  were  alfo  fomented  among  the 
confederate  princes,  by  the  diflimulation  of  the  emperor;  and 
France  failed  in  paying  the  fubfidy  which  had  been  promifed  by 
its  monarch : all  which  fo  difcouraged  the  heads  of  the  Proteftant 
party,  that  their  armyfoon  difperfed,  and  the  eledtor  of  Saxony 
was  obliged  to  diredt  his  march,  homewards.  But  he  was 
purfued  by  the  emperor,  who  made  feveral  forced  marches, 
with  a view  to  deftroy  his  enemy  before  he  fhould  have  time  to 
recover  his  vigour.  The  two  armies  met  near  Muhlberg,  on 
the  Elbe,  on  the  24th  of  April  1 547  ; and,  after  a bloody  adtion, 
the  eledtor  was  entirely  defeated,  and  himfelf  taken  prifoner. — 
Maurice,  who  had  fo  bafely  betrayed  him,  was  now  declared 
eledtor  of  Saxony  ; and  by  his  entreaties  Philip  landgrave  of 
Hefle,  the  other  chief  of  the  Proteftants,  was  perfuaded  to 
throw  himfelf  on  the  mercy  of  the  emperor,  and  to  implore  his 
pardon.  To  this  he  confented,  relying  on  the  promife  of  Charles 
for  obtaining  forgivenefs,  and  being  reftored  to  liberty ; but, 
notwith Handing  thefe  exportations,  he  was  unjuftly  detained 
prifoner,  by  a fcandalous  violation  of  the  moft  folemn  convention. 
It  is  faid  that  the  emperor  retradted  his  promife,  and  deluded 
this  unhappy  prince  by  the  ambiguity  of  two  German  words. 
Hiftory  indeed  can  fcarce  afford  a parallel  to  the  perfidious, 
tnean-fpirited,  and  defpotic  behaviour  of  the  emperor  in  the 
prefenl  cafe.  After  having  received  in  public  the  humble  fub- 
mitfion  of  the  prince  on  his  knees,  and  after  having  fet  him  at 
liberty  by  a folemn  treaty,  he  had  him  arretted  anew  without 
any  reafon,  nay,  without  any  pretence,  and  kept  him  dole 
prifoner  for  feveral  years.  When  Maurice  remonftrated  againft 
this  new  confinement,  the  emperor  anfwered,  that  he  had  never 
promifed  that  the  landgrave  {hould  not  be  imprifoned  anew,  but 
only  that  he  (hould  be  exempted  from  perpetual  imprifonmcnt  ; 
and,  to  fupport  this  aflertion,  he  produced  the  treaty,  in  which 
his  rninifters  had  perfidioufly  f ulled  etuiger  gefangnis , which 
(ignifies  a “ perpetual  prifon,”  inftead  of  einiger  gefangnis, which 
bonifies  “ any  prifon.”  This,  however,  is  contefted  by  fome 
hiftorians. 

The  affairs  of  the  Proteftants  now  feemed  to  be  defperate. 
In  the  diet  of  Augfburg,  which  was  foon  after  called,  the  em- 
peror required  the  Proteftants  to  leave  thedccifion  of  thefe  reli- 
gious dilputes  to  the  wifdom  of  the  council  which  was  to 


meet  at  Trent.  The  greateft  part  of  the  members  confen'e  1 
to  this  propofal,  being  convinced  by  the  powerful  argumen  t 
of  an  imperial  army,  which  was  at  hand  todifpel  the  darknefa 
from  the  eyes  of  fuch  as  might  otherwife  have  been  blind  to 
the  force  of  Charles’s  reafoning.  However,  this  general  fub- 
miflion  did  not  produce  the  effedt  which  was  expedited  from  it. 
A plague  which  broke  out,  or  was  faid  to  do  fo,  in  the  city, 
caufed  the  greateft  part  of  the  bifhops  to  retire  to  Bologna  ; by 
which  means  the  council  was  in  effedt  diffolved,  nor  could  ail 
the  entreaties  and  remonftrances  of  the  emperor  prevail  upon 
the  pope  to  re-affemble  it  without  delay.  During  this  interval, 
therefore,  the  emperor  judged  it  neceffary  to  fall  upon  fome 
method  of  accommodating  the  religious  differences,  and  main- 
taining peace  until  the  council  fo  long  expected  {hould  be 
finally  obtained.  With  this  view  he  ordered  Julius  Pelugius 
bilhop  of  Naumberg,  Michael  Sidonius,  a creature  of  the  pope, 
and  John  Agricola,  a native  of  Ayfelben,  to  draw  up  a formu- 
lary which  might  ferve  as  a rule  of  faith  and  worfhip,  till  the 
council  {hould  be  affembled  : but  as  this  was  only  a temporary 
expedient,  and  had  not  the  force  of  a permanent  or  perpetual 
inllitution,  it  thence  obtained  the  name  of  the  Interim. 

This  projedt  of  Charles  was  formed  partly  with  a defign  to 
vent  his  refentment  againft  the  pope,  and  partly  to  anfwer 
other  political  purpofes.  It  contained  all  the  eflential  dudtrines 
of  the  church  of  Rome,  though  confiderably  foftened  by  the 
artful  terms  which  were  employed,  and  which  were  quite  dif- 
ferent from  thofe  employed  before  and  after  this  period  by  the 
council  of  Trent.  There  was  even  an  affedted  ambiguity  in. 
many  of  the  expreflions,  which  made  them  fufceptible  of  dif- 
ferent fenfes,  and  applicable  to  the  fentiments  of  both  com- 
munions. The  confequence  of  all  this  was,  that  the  imperial 
creed  was  reprobated  by  both  parties.  However,  it  was  pro- 
mulgated with  great  folemnity  by  the  emperor  at  Auglburg. 
The  eledtor  of  Mentz,  without  even  afking  the  opinion  of  the 
princes  prefent,  gave  a fandtion  to  this  formula,  as  if  he  had 
been  commiflioned  to  reprefent  the  whole  diet.  Many  kept 
filence  through  fear,  and  that  filence  was  interpreted  as  a tacit 
confent.  Some  had  the  courage  to  oppofe  it,  and  thefe  were 
reduced  by  force  of  arms;  and  the  moft  deplorable  feenes  of 
bloodfhed  and  violence  were  adted  throughout  the  whole  empire. 
Maurice,  eledtor  of  Saxony,  who  had  hitherto  kept  neutral, 
now  affembled  the  whole  of  his  nobility  and  clergy,  in  order 
to  deliberate  on  this  critical  affair.  At  the  head  of  the  latter 
was  Melandthon,  whofe  word  was  refpedted  as  a law  among 
the  Proteftants.  But  this  man  had  not  the  courage  of  Luther  ; 
and  was  therefore  on  all  occafions  ready  to  make  conceffions, 
and  to  propofe  fchem-cs  of  accommodation.  In  the  prefent 
cafe,  therefore,  he  gave  it  as  his  opinion,  that  the  whole  of  the 
book  called  Interim  could  not  by  any  means  be  adopted  by  the 
Proteftants;  but  at  the  fame  time  he  declared,  that  he  faw  no 
reafon  why  this  book  might  not  be  approved,  adopted,  and  re- 
ceived, as  an  authoritative  rule  in  things  that  did  not  relate  to 
the  eflential  parts  of  religion,  and  which  he  accounted  indif- 
ferent. But  this  fcheme,  inftead  of  cementing  the  differences, 
made  them  much  worfe  than  ever  ; and  produced  a divifion 
among  the  Proteftants  themfelves,  which  might  have  overthrown 
the  Reformation  entirely,  if  the  emperor  and  pope  had  feized 
the  opportunity. 

In  the  year  1459,  the  pope  (Paul  III.)  died  ; and  was  fuc- 
cceded  by  Julius  ILL  who,  at  the  repeated  felicitations  of  the 
emperor,  confented  to  the  re-affemblingof  a council  at  Trent. 

A diet  was  again  held  at  Augfburg  under  the  cannon  of  an 
imperial  army,  and  Charles  laid  the  matter  before  the  princes 
of  the  empire.  Moft  of  thofe  prefent  gave  their  confent  to 
it,  and  amongft  the  reft  Maurice  eledtor  of  Saxony  ; who  con- 
fented on  the  following  conditions  : 1 . That  the  points  of  doc-  , 
tiine  which  had  already  been  decided  there,  (hould  be  re-ex* 
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«mlned.  That  this  examination  (hould  be  made  in  pvefence 
of  the  Proteftant  divines.  3.  That  the  Saxon  Proteliants 
fli'ould  have  a liberty  of  voting  as  well  as  of  deliberating  in 
the  council.  4.  That  the  pope  (hould  not  pretend  to  prefide 
in  that  affembly,  either  in  ptrfon  or  by  his  legates.  This 
declaration  of  Maurice  was  read  in  the  diet,  and  his  deputies 
infilled  upon  its  being  entered  into  the  regifters  ; which  the 
archbilhop  of  Mentz  obltinately  lefufed.  The  diet  was  con- 
cluded in  the  year  1 55  1 ; and,  at  its  breaking  up,  the  emperor 
defined  the  affembled  princes  and  Hates  to  prepare  all  thing? 
for  the  approaching  council,  and  promifed  to  nfe  his  utmoft 
endeavours  to  procure  moderation  and  harmony,  impartiality 
and  charity,  fn  the  -tranfaiflions  of  that  affembly. 

On  the  breaking  up  of  the  diet,  the  Proteliants  took  fuch 
Heps  as  they  thought  moll  proper  for  their  own  fafety.  The 
Saxons  employed  MclaniSlhonj  and  the  Wirte.mburgers  Bren- 
gius,  to  draw  up  Confeffions  of  Faith  to  be  laid  before  t he 
new  Council.  The  Saxon  divines,  however,  proceeded  no 
further  than  Nuremberg,  having  received  ftcret  orders  from 
Maurice  to  flop  there  : For  the  elector,  perceiving  that 

Charles  had  formed  defigns  again  ft  the  liberties  qf  the  Gei- 
rr.an  princes,  refolved  to  take  the  moil  effe, Stijal  meafures  for 
cruihing  his  ambition  at  once.  He  therefore  entered  with  the 
utmoft.lecrecy  and  expedition  into  an  alliance  with  the  king 
of  France,  and  feveral  of  the  German  princes,  for  the  fecurity  of 
the  rights  and  liberties  of  the  .empire  ; after  w’hich,  alfembling 
a powerful  army,  .01.1552  he  marched  again  ft  the  emperor, 
w-ho  lay  with  a handful  qf  troops  at  Infpruck,  and  expected 
no  fuch  thing.  By  this  fudden  and  unforefeen  accident 
Charles  was  fo  much  difpirited,  that  he  was  willing  to  make 
peace  almotl  on  any  terms.  The  confcqucnce  of  this  was, 
that  he  concluded  a treaty  at  Palfau,  which  by  the  Pro- 
tdtants  is  confidered  as  the  bafis  of  their  religious  liberty. 
By  the  firft  three  articles  of  this  treaty  it  was  agreed,  that 
Maurice  and  the  confederates  (hould  lay  . down  their  arms,  and 
Iqnd  their.troops  to  Ferdinand  toafiiH  him  againft  the  Turks  ; 
apd  that  the  landgrave  of  Heffe  (hould  be  fet  at  liberty.  By 
the  fourth  it  was  agreed,  that  the  Rule  of  Faith. called  the 
htcrlifi  (hould  be  confidered  as  null  and  void  ; that  the  con- 
tending parties  (hould  enjoy  the  free  and  undillurbed  exercife 
oif  their  religion,  until  a diet  (hould  be  affembled  to  deter- 
mine amicably  the  prefent  difputes  (which  diet  was  to  meet 
in  the  -1'pace  of  fix  months)  ; and  that  this  religious  li- 
berty (hould  continue  always,  in  cafe  it  (hould  be  found  impof- 
fijple  .to  come  to  an  uniformity  in  do&rine  and  v.fgfiiip.  It 
was  alfo  determined,  that  all  thofc  who  had  fuffered  banifh- 
n^emt,  or  any  qther  qajainity,  on  account  of  their  having  been 
concerned  in  the  league  or  war  of  Smalcald,  (hould  be  rqin- 
ft^tea  in  their  .privileges,  po'ffcflinns,  and  employments ; that 
the  imperial  chamber  at  Spire  (hould  be  open  to  the  Proteliants 
as  well  as  to  the  Catholics  ; apd  that  there  (hould  always  be 
a certain  number. of  Lutherans  in  that  high  court. — To  this 
peace  Albert,  marquis  of  Brandenburg,  refuted  to  fubferibe  ; 
apd  coptipued  the  vyar  againft  the  Roman-catholics,  commit!  h'g 
fuch  ravages  in  the  empire  that  a confederacy  was  at  Jait 
formed  againft.  him.  At  the  head  of  this  confederacy  was 
Maurice  elector  of  Saxony,  who  died  of  a wound  he  received 
in  a battle  fpught  on  the  occafion  in  1553. 

The  affembiing  of  the  diet  promifed  l>y  Chailes  was  pre- 
vented by  various  incidents  : however,  it  met  at  Awgfburg  in 
l5j5’  where  it  was  opened  by  Ferdinand  in  name  of  the  em- 
peror, and  terminated  thofc  deplorable  calamities  which  had 
fo  long  dcfolated  the  empire.  After  various  debates,  the  fol- 
lowing adts  were  paffed,  on  the  25th  of  September:  That  the 
Proteliants  who  followed  the  Confeffion  of  Augftung  (liould 
lie  for  the  future  confidered  as  entirely  free  from  the  jurifdic- 
tion  of  the  Roman  pontiff,  and  from  the  authority  and  fuper- 
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intendance  of  the  bfthops ; .that  they  -were  left  at  perfeft  . 
liberty  to  enail  laws  for  themfelves  relating  to  their  religious 
fentiments,  difcipline,  and  worfhip  ; that  ail  the  inhabitants  of 
the  German  empire  (hould  be  allowed  to  judge  for  themfelves 
in  religious  matters,  and  to  join  themfelves  to  that  church  whole, 
dodtrine  and  wo  r fir  ip  they  thought  the  moll  pure  and  corjfo- 
nant  to-  the  fpirit  of  ti  ue  Chriltianity  ; and  that  all  thofe  who 
(hould  injure  or  perf?cute  any  perfon  under  religious  pretences, 
and  on  account  of  their  opinions,  (liould  he  declared  and  pro- 
ceeded againft  ns  public  enemies  of  the  empire,  invaders  of  its 
liberty,  and  dilturbers  of  its  peace. 

Thus  was  the  Reformation  cftabHfhed  in  many  part?  of  the 
German  empire,  where  it  continues  to  this  day  ; nor  Hav|:  .the 
efforts  of  the  popifii  powers  at  any  time  been  able  to  fiup-" 
profs  it,  or  even  to  prevent  it  from  gaining  ground.  It  Ris 
not,  however,  in  Germany  alone  that  a reformation  of  reli- 
gion took  place.  ALnoft  ail  the  kingdoms  of  Europe  began 
to  open  their  eyes  to  the  truth  about  the  fame  time.  The 
teformed  religion  was  propagated  iij  Sweden,  foon  after  Lu- 
ther’s rupture  with  the  church  of  Rome,  by  one  of  his  dif- 
ciples  named  Ohms  Petri.  The  zealous  efforts  of  thismuTron- 
ary  were  feconded  by  Guftavus  Vafa,  whom  the  Swedes  had  , 
raffed  to  the  throne  in  place  of  Chriftiern  king  of  Denmark, 
whofe  hom’d  barbarity  loft  him  the  crown.  This  prince,  . 
however,  was  as  prudent  as  he  was  zealous  ; and,  as  the  minds  > 
of  the  Swedes  were  in  a fludtuating  (late,  he  wifely  avoided 
all  kind  of  vehemence  and  precipitation  in  fpreading  tlie  new. 
dodlrinc.  Accordingly,  the  firti  objedt  of  his  attention  wa3 
the  inftrudtion  of  his  people  in  the  facred  doctrines  of  the. 
Holy  Scriptures : for  which  purpofe  he  invited  into  his  dhhii-u 
nions  feveral  learned  Germans,  and  fpread  abroad  through 
the  kingdom  the  Swedilh  tranfiation  of  the  Bible  that  Lad 
been  made  by  Olaus  Petri.  Some  time  after  this,  in  1526,  he 
appointed  a conference  at  Upfal,  between  this  reformer  and 
Peter  Gallius,  a zealous  defender  of  the  ancient  fupedlition, 
in  which  each  of  the  champions  was  to  bring  forth  his  argu- 
ments, that  it  might  be  feen  on  which  fide  the  truth  lay.  In 
this  ciifpute  Olaus  obtained  a fignal  vidlory ; which  contri-  . 
bated  much  to  confirm  Guftavus  in  his  perfuafion  of  the  truth 
of  Lpther’s  dodtrine,  and  to  promote  its  progrefs  in  Sweden, 
The  following  year  another  event  gave  the  finishing  ftroke  to  its 
propagation  and  fuccefs.  Tin’s  was  the  affembly  of  the  Hates  at 
Wefteraas,  where  Guftavus  recommended  the  dodtrine  of  the; 
reformers  .with  fuch  zeal,  that,  after  warm  debates  fomented 
by  the  clergy  in  general,  it  was  unanimoufiy  refolved  that  the 
reformation  introduced  by  Luther  (liould  have  place  in  Swe- 
den. This  refolution  was  principally  owing  to  the  lirm)ie(sand 
magnaniniity  of  Guftavus,  who  declared  publicly,  that  he 
would  lay  down  the  feeptre  and  retire  from  the  kingdom,  ra- 
ther than  rule  a people  enfiaved  by  the  orders  and  authority 
of  the  pope,  and  more  controlled  by  the  tyranny  of  their 
bifiiops  than  by  the  laws  of  their  monarch.  From  this  time 
the  papal  empire  in  Sweden  was  entirely  overthrown,  and 
Guftavus  declared  head  of  the  church. 

In  Denmark,  the  Reformation  was  introduced  as  early  as 
the  year  1521,  in  confequence  of  the  ardent  defire  di ('covered' 
by  Chriftiern  If.  of  having  his  Jubjc&s  inftrudied  in  the  dodtrines 
of  Luther.  This  monarch,  notwithftanding  his  cruelty,  for 
which  his  name  has  been  rendered  odious,  was  neverthelefs  de- 
firous  of  delivering  his  dominions  from  the  tyranny  of  the 
church  of  Rome.  For  this  purpofe,  in  the  year  1520  he  lint 
for  Martin  Rejnard,  one  of  the  difciples  of  Carloftadt,  out  of 
Saxony,  and  appointed  him  protellbr  of  divinity  at  Hafnia; 
and  after  his  death,  which  happened  in  1321,  he  invited  Car- 
loftadt him  (elf  to  fill  that  important  place.  Carloftadt  ac- 
cepted  of  this  office  indeed,  but  in  a (hurt  time  returned  to 
Germany  ; upon  which  Chriftiern  ul'ed  his  utmoft  endeavours  - 
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to  engage  Luther  to  vi fit  his  dominions,  but  in  vain.  However, 
th'e  progrefs  of  Chriftiern,  in  reforming  the  religion  of  his 
fubjedls,  or  rather  of  advancing  his  own  power  above  that  of  the 
church,  was  checked,  in  the  year  1523,  by  a confpiracy,  by 
which  he  was  depofed  and  banifhed  ; his  uncle  Frederic,  duke 
of  Holftein  and  Slefwic,  being  appointed  his  fucceffor. 

Frederic  conduced  the  Reformation  with  much  greater  pru- 
dence than  his  predeceffor.  He  permitted  the  Proteftant  dofclors 
to  preach  publicly  the  fentiments  of  Luther',  but  did  not  ven- 
ture to  change  the  eltablidied  government  and  difcipline  of  the 
church.  However,  he  contributed  greatly  to  the  progrefs  of 
the  reformation,  by  his  fuccefsful  attempts  in  favour  of  reli- 
gions liberty  in  an  affembly  of  the  hates  held  at  Odenfee  in 
1^27.  Here  he  procured  the  publication  of  a famous  edit!, 
by  which  every  fubjeft  of  Denmark  was  declared  free  either  to 
adhere  to  the  tenets  of  the  church  of  Rome,  or  to  the  do£trine 
of  Luther.  The  papal  tyranny  was  totally  deflroyed  by  his 
fucceffor  Chriftiern  III.  He  began  by  fuppreffing  the  defpotic 
authority  of  the  bifhops,  and  redoring  to  their  lawful  owners 
a great  part  of  the  wealth  and  poffelfions  which  the  church  had 
acquired  by  various  ftratagems.  This  was  followed  by  a plan 
of  religious  doftrine,  worfhip,  and  difcipline,  laid  down  by 
Bugenhagius,  whom  the  king  had  fent  for  from  Wittemberg 
tor  that  purpofe;  and  in  15.39  an  affembly  of  the  dates  at 
OJenfee  gave  a folemn  fainffion  to  all  thefe  tranfadlions. 

In  France,  alfo,  the  Reformation  began  to  make  fome  pro- 
grefs very  early.  Margaret,  queen  of  Navarre,  filler  to 
Francis  I.  the  perpetual  rival  of  Charles  V.  was  a great 
friend  to  the  new  do£lrine  ; and  it  appears  that,  as  early  as 
the  year  1 523,  there  were  in  feveral  of  the  provinces  of  France 
great  numbers  of  people  who  had  conceived  the  greated  aver- 
fion  both  to  the  doftrine  and  tyranny  of  the  church  of  Rome; 
among  whom  were  many  of  the  fird  rank  and  dignity,  and 
even  fome  of  the  epifcopal  order.  But  as  their  number  in- 
creafed  daily,  and  troubles  and  commotions  were  excited  in 
feveral  places  on  account  of  the  religious  differences,  the  autho- 
rity of  the  king  intervened,  and  many  perfons  eminent  for 
their  virtue  and  piety  were  put  to  death  in  the  mod  barbarous 
manner.  Indeed  Francis,  who  had  either  no  religion  at  all, 
or,  at  bed,  no  fixed  and  confident  fyftem  of  religious  principles, 
conduced  himfelf  towards  the  Protedants  in  fuch  a manner  as 
bed  anfwered  his  private  views.  Sometimes  he  refolved  to  in- 
vite Melandthon  into  France,  probably  with  a view  to  pleafe 
his  filter  the  queen  of  Navarre,  whom  he  loved  tenderly,  and 
•who  had  drongly  imbibed  the  Protellant  principles.  At  other 
times  he  exercifed  the  moll  infernal  cruelty  towards  the  re- 
formed ; and  once  made  the  following  mad  declaration,  That 
if  he  thought  the  blood  in  his  arm  wa3  tainted  by  the  Lutheran 
herefy,  he  would  have  it  cut  off ; and  that  he  would  not  fpare 
even  his  own  children  if  they  entertained  fentiments  contrary 
tothofeof  the  Catholic  church. 

About  this  time  the  famous  Calvin  began  to  draw  the  atten- 
tion of  the  public,  but  more  efpecially  of  the  queen  of  Navarre. 
His  zeal  expofed  him  to  danger;  and  the  friends  of  the  refor- 
mation, whom  Francis  was  daily  committing  to  the  dames, 
placed  him  more  than  once  in  the  mod  perilous  fituation, 
from  which  he  was  delivered  by  the  interpofition  of  the  queen 
of  Navarre.  He  therefore  retired  out  of  France  to  Batil  in 
SwiflTerland ; where  he  publidied  hb  Chrillian  Inllitutions,  and 
became  afterwards  to  famous. 

Thofe  among  the  French  who  full  renounced  the  jurifdic- 
tion  of  the  Romilh  church,  are  commonly  called  Lutherans  by 
the  writers  of  thofe  early  times.  Hence  it  has  been  fuppofed 
that  they  had  all  imbibed  the  peculiar  fentiments  of  Luther. 
But  this  appears  by  no  means  to  have  been  the  cafe  : for  the 
vicinity  of  the  cities  of  Geneva,  Laufanne,  &c.  which  had 
adopted  the  do&rincs  of  Calvin,  produced  a remarkable  effect 

9 


upon  the  French  Protedant  churches  ; infomuch  that,  aboufc 
the  middle  of  this  century,  they  all  entered  into  communion 
with  the  church  of  Geneva.  The  French  Protedants  were 
called  Huguenots  (See  Huguenots)  by  their  adverfaries  by 
way  of  contempt.  Their  fate  was  very  fevere,  being  perfe- 
cted with  unparalleled  fury  ; and  though  many  princes  of  the 
blood,  and  of  the  firll  nobility,  had  embraced  their  fentiments, 
yet  in  no  part  of  the  world  did  the  reformers  fuffer  fo  much. 
At  latl  all  commotions  were  quelled  by  the  fortitude  and  mag- 
nanimity of  Henry  IV.  who  in  the  year  159S  granted  all  his 
fubje6ts  full  liberty  of  confidence  by  the  famous  Edift  of  Nantes, 
and  feemed  to  have  thoroughly  eftablilhed  the  Reformation 
throughout  his  dominions.  Duringthe  minority  of  Louis  XIV. 
however,  this  edi<fil  was  revoked  by  cardinal  Mazarine,  fince 
which  time  the  Protedants  have  often  been  cruelly  perfecuted  ; 
nor  was  the  profeffion  of  the  reformed  religion  in  France  at 
any  time  fo  fafe  as  in  mod  other  countries  of  Europe. 

In  the  other  parts  of  Europe  the  oppofition  to  the  church  of 
Rome  was  but  faint  and  ambiguous  before  the  diet  of  Augfburg. 
Before  that  period,  however,  it  appears  from  undoubted  tedi- 
mony,  that  the  doftrine  of  Luther  had  made  a confiderable, 
though  probably  fecret,  progrefs  through  Spain,  Hungary,  Bo- 
hemia, Britain,  Poland  and  the  Netherlands;  and  had  in  all 
thefe  countries  many  friends,  of  whom  feveral  repaired  to  Wit- 
temberg, in  order  to  enlarge  their  knowledge  by  means  of 
Luther’s  converfation,  Some  of  thefe  countries  threw  off  the 
Romifh  yoke  entirely,  and  in  others  a prodigious  number  of 
families  embraced  the  principles  of  the  reformed  religion.  It 
is  certain  indeed,  and  the  Roman  catholics  themfelves  acknow- 
ledge it  without  hefitation,  that  the  papal  dodlrines  and  autho- 
rity would  have  fallen  into  ruin  in  all  parts  of  the  world  at 
once,  had  not  the  force  of  the  fecular  arm  been  employed  to 
l'upport  the  tottering  edifice.  In  the  Netherlands  particularly 
the  moll  grievous  persecutions  took  place,  fo  that  by  the  empe- 
ror Charles  V.  upwards  of  jod,ooo  were  dellroyed,  while  dill 
greater  cruelties  were  exercifed  upon  the  people  by  his  fort 
Philip  II.  The  revolt  of  the  United  Provinces,  however,  and 
motives  of  real  policy,  at  lad  put  a Hop  to  thefe  furious  pro- 
ceedings ; and,  though  in  many  provinces  of  the  Netherlands 
the  ellablilhment  of  the  Popilh  religion  was  Hill  continued,  the 
Protedants  have  been  long  free  of  the  danger  of  perfecution  on 
account  of  their  principles. 

The  Reformation  made  a confiderable  progrefs  in  Spain  and 
Italy  foon  after  the  rupture  between  Luther  and  the  Roman 
pontiff.  In  all  the  provinces  of  Italy,  but  more  efpecially  in 
the  territories  of  Venice,  Tulcany  and  Naples,  the  fuperllition 
of  Rome  loll  ground,  and  great  numbers  of  people  of  all  ranks 
expreffed  an  averfion  to  the  papal  yoke.  This  occafioned  vio- 
lent and  dangerous  commotions  in  the  kingdom  of  Naples  in 
the  year  1 546;  which,  however,  were  at  lad  quelled  by  the 
united  edbrts  of  Charles  V.  and  his  viceroy  Don  Pedro  di  To- 
ledo. In  feveral  places  the  pope  put  a dop  to  the  progrefs  of 
the  reformation,  by  letting  loofe  the  inquifitors  ; who  fpread 
dreadful  marks  of  their  barbarity  through  the  greated  part  of 
Italy.  Thefe  formidable  miniders  of  fuperdition  put  fo  many 
to  death,  and  perpetrated  fuch  horrid  arts  of  cruelty  and  op* 
predion,  that  molt  of  the  reformed  confulied  their  latety  by  a 
voluntary  exile,  while  others  returned  to  the  religion  of  Rome* 
at  lead  in  external  appearance.  But  the  iriquifition,  which 
frighted  into  the  profeffion  of  popery  feveral  ’rotedants  in 
other  parts  of  Italy,  could  never  make  its  way  into  the  king- 
dom of  Naples  ; nor  could  either  the  authority  or  entreaties 
of  the  pope  engage  the  Neapolitans  to  admit  even  vifiting  in- 
quifitors. 

In  Spain,  feveral  people  embraced  the  Protedant  religion* 
not  only  from  the  controverfies  of  Luther,  but  even  from  tho.* 
divines  whom  Charles  V.  had  brought  with  him  into  German/ 
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in  order  to  refute  the  doXrines  of  Luther.  For  thefe  doctors 
imbibed  the  pretended  herefy  inftead  of  refuting  it,  and  propa- 
gated it  more  or  lefs  on  their  return  home.  But  the  inquifition, 
which  could  obtain  no  footing  in  Naples,  reigned  triumphant 
in  Spain,  and  by  the  moll  dreadful  methods  frightened  the  people 
back  into  popery,  and  fupprefled  the  defire  of  exchanging  their 
luperftition  for  a more  rational  plan  of  religion.  It  was  indeed 
prefumed  that  Charles  himfelf  died  a Proteftant ; and  it 
leems  to  be  certain  that,  when  the  approach  of  death  had  ditfi- 
pated  thole  fchemes  of  ambition  and  grandeur  which  had  fo  long 
blinded  him,  his  fentiments  became  much  more  rational  and 
agreeable  to  Chriflianity  than  they  had  ever  been.  All  the 
ecclefiallics  who  had  attended  him,  as  loon  as  he  expired,  were 
fent  to  the  inquifition,  and  committed  to  the  flames,  or  put  to 
death  by  fome  other  method  equally  terrible.  Such  was  the  fate 
of  Auguftine  Cafal,  the  emperor’s  preacher  ; of  Conftantine 
Pontius,  his  confefl'or  ; of  F.gidius,  whom  he  had  named  to  the 
bilhopric  of  Tortola  ; of  Bartholomew  de  Caranza,  a Domini- 
can, who  had  been  confeffor  to  king  Philip  and  queen  Mary  3 
with  20  others  of  lefs  note. 

In  England,  theprinciplesof  the  Reformation  began  to  be  adopt- 
ed as  foon  as  an  account  of  Luther’s  doXrines  could  be  conveyed 
thither.  In  that  kingdom  there  were  Hill  great  remains  of  the 
feX  called  Lollards,  whofe  doXrine  refembled  that  of  Luther  ; 
and  among  whom  of  confequence  the  fentiments  of  our  re- 
former gained  great  credit.  Henry  VIII.  king  of  England  at 
that  time,  was  a violent  paitifan  of  the  church  of  Rome,  and  had 
a particular  veneration  for  the  writings  of  Thomas  Aquinas. 
Being  informed  that  Luther  fpoke  of  his  favourite  author  with 
contempt,  he  conceived  a violent  prejudice  againft  the  reformer, 
and  even  wrote  againft:  him,  as  we  have  already  obferved. 
Luther  did  not  hefitate  at  writing  againlt  his  majelty,  overcame 
him  in  argument,  and  treated  him  with  very  little  ceremony. 
The  firft  ltep  towards  pifblic  reformation,  however,  was  not 
taken  till  the  year  1529.  Great  complaints  had  been  made  in 
England,  and  of  a very  ancient  date,  of  the  ufurpations  of  the 
clergy  j and  by  the  prevalence  of  the  Lutheran  opinions,  thefe 
complaints  were  now  become  more  general  than  before.  The 
Houfe  of  Commons  finding  the  occafion  favourable,  pafled 
feveral  bills,  reftraining  the  impofitions  of  the  clergy:  but  what 
threatened  the  ecclefiaflical  order  with  the  greateft  danger  were 
the  fevere  reproaches  thrown  out  almoft  without  oppofition 
in  the  houfe  againft  the  difl'olute  lives,  ambition,  and  avarice  of 
the  priefts,  and  their  continual  encroachments  on  the  privileges 
•of  the  laity.  The  bills  for  regulating  the  clergy  met  with  oppo- 
fition in  the  Houfe  of  Lords  ; and  bifhop  Either  imputed  them 
to  want  of  faith  in  the  Commons,  and  to  a formed  defign,  pro- 
ceeding from  heretical  and  Lutheran  principles,  of  robbing  the 
church  of  her  patrimony,  and  overturning  the  national  reli- 
gion. The  Commons,  however,  complained  to  the  king,  by 
their  fpeaker  Sir  Thomas  Audley,  of  thefe  reflexions  thrown  out 
againft  them  ; and  the  bifhop  was  obliged  to  retradt  his  words. 

Though  Henry  had  not  the  leaft  idea  of  rejcXing  any  even 
of  the  molt  abfurd  Romifh  fuperflitions  ; yet,  as  the  oppreflions 
of  the  clergy  fuited  very  ill  with  the  violence  of  his  own  temper, 
he  was  pleafed  with  every  opportunity  of  leflening  their  power. 
In  the  parliament  of  1531,  he  ftiowed  his  defign  of  humbling 
the  clergy  in  the  molt  eft'eXual  manner.  An  obfolete  ftatute 
was  revived,  from  which  it  was  pretended  that  it  was  criminal 
to  fubmit  to  the  legatine  power  which  had  been  cxercilcd  by 
cardinal  Wolfey.  By  this  ftroke  the  whole  body  of  clergy  was 
declared  guilty  at  once.  They  were  too  well  acquainted  with 
Ilenry’sdifpofition,  however,  to  reply,  that  their  ruin  would  have 
been  the  certain  conlequcnce  of  their  not  lubmittibg  to  Wolley’s 
commifiion,  which  had  been  given  by  royal  authority.  Infteadof 
making  any  defence  of  this  kind,  they  chofe  to  throw  them- 
felves  on  the  mercy  of  their  fovereign  j which,  however,  it  colt 


them  118,8401.  to  procure.  A confeflion  was  lityewife  extorted, 
from  them,  that  the  king  was  proteXor  and  fupreme  head  of 
the  church  of  England  ; though  fome  of  them  had  the  dexterity 
to  get  a claufe  inferted,  which  invalidated  the  whole  fubmilfion, 
viz.  in  fofar  as  is  permitted  by  the  law  of  Chrijl. 

The  king,  having  thus  begun  to  reduce  the  power  of  the 
clergy,  kept  no  hounds  with  them  afterwards.  He  did  not  indeed 
attempt  any  reformation  in  religious  matters;  nay,  he  perle- 
cuted  mod  violently  fuch  as  did  attempt  this  in  the  leaft. 
Indeed,  the  mod  elfential  article  of  his  creed  feems  to  have  been 
his  own  fupremacy  ; for,  whoever  denied  this  was  lure  to  fuft'er 
the  mod  fevere  penalties,  whether  Proteftant  or  Papift. 

He  died  in  1547, and  was  fucceeded  by  his  onlyfon  Edward  VI. 
This  amiable  prince,  whofe  early  youth  was  crowned  with  that 
wildom,  fagacity,  and  virtue,  that  would  have  done  honour  to 
advanced  years,  gave  new  fpirit  and  vigour  to  the  Proteftant 
caufe,  and  was  its  brighteft  ornament,  as  well  as  its  mod  effec- 
tual lupport.  He  encouraged  learned  and  pious  men  of  foreign 
countries  to  fettle  in  England,  and  addreflfed  a particular  invi- 
tation to  Martin  Bucer  and  Paul  Fagius,  whofe  moderation 
added  a luftre  to  their  other  virtues,  that  by  the  miniftry  and' 
labours  of  thefe  eminent  men,  in  concert  with  thofe  of  the  friends 
of  the  Reformation  in  England,  he  might  purge  his  dominions 
from  the  fordid  fiXions  of  popery,  and  eftablilh  the  pure  doc- 
trines of  Chriftianity  in  their  place.  For  this  purpofe,  he  iflued 
out  the  wifeft  orders  for  the  reftoration  of  true  religion  3 but  his 
reign  was  too  fhort  to  accomplifh  fully  fuch  a glorious  purpofe. 
In  the  year  1553,  he  was  taken  from  his  loving  and  affliXed 
fubjeXs,  whofe  forrow  was  inexprelfible,  and  fuited  to  their  lofs. 
His  filter  Mary  (the  daughter  of  Catharine  of  Arragon,  from 
whom  Henry  had  been  feparated  by  the  famous  divorce),  a 
furious  bigot  to  the  church  of  Rome,  and  a princefs  whofe 
natural  charaXer,  like  the  fpirit  of  her  religion,  was  defpotic 
and  cruel,  fucceeded  him  on  the  Britifli  throne,  and  impofed 
anew  the  arbitrary  laws  and  the  tyrannical  yoke  of  Rome  upon 
the  people  of  England.  Nor  were  the  methods  fhe  employed 
in  the  caufe  of  luperftition  better  than  the  caufe  itfelf,  or 
tempered  by  any  fentiments  of  equity  orcompaifion.  Barbarous 
tortures,  and  death  in  the  mod  fhocking  forms,  awaited  thofe 
who  oppofed  her  will,  or  made  the  leaft  ftand  againft  the  refto- 
ration of  popery.  And  among  many  other  viXims,  the  learned- 
and  pious  Cranmer,  archbiftiop  of  Canterbury,  who  had  been 
one  of  the  mod  illuftrious  inltruments  of  the  Reformation  in 
England,  fell  a facrifice  to  her  fury.  This  odious  feene  of  per- 
fection was  happily  concluded  in  the  year  by  the  death  of 

the  queen,  who  left  no  ifl'ue ; and,  as  foon  as  her  fueceflor  the 
lady  Elizabeth  afeended  the  throne,  all  things  afl'umed  a new 
and  a pleafing  afpeX.  This  illuftrious  princefs,  whofe  fentiments, 
counfels  and  projeXs  breathed  a fpirit  fuperior  to  the  natural 
l'oftnefs  and  delicacy  of  her  fex,  exerted  this  vigorous  and 
manly  fpirit  in  the  defence  of  opprefled  confcience  and  expiring 
liberty,  broke  anew  the  defpotic  ypke  of  papal  authority  and 
luperftition,  and,  delivering  her  people  from  the  bondage  of 
Rome,  eftabliftied  that  form  of  religious  doXrine  and  ecclefiaftical 
government  whh;h  Hill  fubfifts  in  England.  This  religious 
eftablilhment  differs,  in  fome  refpeXs,  from  the  plan  that  had 
been  formed  by  thofe  whom  Edward  VI.  had  employed  for  pro- 
moting the  caufe  ot  the  Reformation,  and  approaches  nearer  to 
the  rites  and  difeipline  of  former  times  3 though  it  is  widelv 
different,  and,  in  the  nioft  important  points,  entirely  oppoflte 
to  the  principles  of  the  Roman  hierarchy. 

The  caufe  of  the  Reformation  underwent  in  Ireland  the  fame 
vicillitudes  and  revolutions  that  had  attended  it  in  England. 
When  Henry  VIII.  alter  the  abolition  of  the  papal  authority, 
was  declared  fupreme  head  upon  earth  of  the  church  of  England, 
George  Brown,  a native  of  England,  and  a monk  of  the  Auguf- 
tinc  order,  whom  that  monarch  had  created,  in  the  year  1535, 
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-archbilhop  of  Pup' in,  began  to  aft -with  the  utrtidlf  vigour  in 
confequence  of  this  change  in  the  hierarchy.  He  purged  the 
churches  of  his  diocefe  from  fuperftition  in  all  its  various 
forms,  pulled  down  images,  deftroyed  relics,  aboliftied  a H Curd 
and  idolatrous  rites,  apd,  by  the  influence  as  wftl  as  autho- 
rity he  had  in 'Inland,  cadfgd  the  king’s  fupf6tnacy  to  be  ac- 
knowledged in  that  nation.  Henry  fho wed, : fidon  after,  that  this 
fupremacy  was  not  a vain  title ; for  he  baniHied  the  monks  out 
of  that  kingdom,  coufifcated  rheir  revenues,  anddeftroyed  their 
convents.  In  the  reign  of  Edward  VI.  ft  ill  further  progrefs  was 
made  in  the  removal  of  popifh  fuperliitions,  by  the  zealous 
labours  of  bifli op  brown,  and  the  aufpicious  encouragement  he 
granted  to  all  who  exerted  them  ltd  ves  in  the  -cable  of  the  Refor- 
mation. Buf  the  death  of  this  excellent  prince,  and  the  acceffion 
of  queen  Mary,  had  like  to  have1  changed  the  face  of  affairs  in 
Ireland  as  much  as  in  England;  but  her  deffgns  were  dilap- 
poined  by  a very  curious  adventure,  of  which  the  following 
account  has  been  copied  from  the  papers  of  Richard  earl  of  Corke. 
“ Queen  Mary,  having  dealt  feverely  with  the  Prcrteffar.ts  in 
England,  about  the  latter  end  of  her  reign  figned  a commillion 
for  to  take  the  fame  courfe  with  them  in  Ireland  ; and  t-o  exe- 
cute the  fame  with  greater  force,  {he  nominates  Dr.  Cole  one  of 
the  commifiloners.  Thisffoftor  coming,  with  the'  commillion, 
to  Chetreron  his  jburney,  the  mayor  of  that  city  hearing  that 
her  majefty  was  fending  a meffengtr  into  Ireland,  and  he  being 
a churchman,  waited  on  the  cloftor,  who  in  dflcourfe- with  the 
mayor  taketh  out  of  ^cloke-hag  a leather  box,- faying  iin-tb  hltri. 
Here  is  a cdmmijjlon  that  Jb'a.ll  fajb  tb c .Here  fits  of  Ire/ a net,  calling 
the  Prote'ftants  hy  that  ti, tie.  The  good  woman -of  the  bo-tiffe 
being  well  aflefted  to  the  Protefiant  religion,  and  a-lf'o  Having  a 
brother  named  John  Edmonds'  of  the  fame,  then  a citizen  in- 
Dublin,  was  much  troubled  at  the  doftor’s  words  ; but  watching 
-her  convenient  'time  while  the  mayor  took  his  leave,  and  the 
doftor  complimented  him  down  the  Pairs,  file  opens  the  box, 
takes  the  commillion  out,  ffhd  places  in  lieu  thereof  a (beet  of 
paper  with  a pack  of  cards  wrapt  up  therein,  the  knave  of  clubs 
being  faced  uppermoftl  Thd  doftor  coming  up  td  his  chamber, 
fufpeftlng  nothing  of  what  had  been  done,  put  up  the  box  as 
formerly.  The  next  day  going  to  the  water  -fide,  wind  and 
weather  fervirig  him,  he  fails  towards  Ireland,  ufid  landed  on 
the  7 th  of  October  1 558  at  Dublin.  Then  coming  to  the  caftle, 
the  lord  Fitz-’Wfflter,  being  lord  deputy,  fent  for  him  to  come 
before  him  and  the  privy-council  ; who  coming  in,  after  he  had 
made  a fpeech  relating  upon  what  account  he  came  over,  he 
prefents  the  box  unto  the  lord  deputy  ; who  caufing  it  to  be 
opened,  that  the  fecretary  might  read  the  commillion,  there 
was  nothing  fave  a pack  of  cards  with  the  knave  of  clubs-upper- 
jrioft  ; which  not  only  Hartled  the  lord-deputy  and  council, 
but  the  doftor,  who  affured  them  he  had  a commillion,  but 
knew  not  how  it  was  gone.  Then  the  lord-deputy  madeanfwer: 
Ret  us  have  another  commjffion,  and  we  will  Hiufile  the  cards 
in  the  mean  while.  The  doftor,  beitig  troubled  in  his  mind, 
went  away,  and  returned  into  England,  and  coming  to  the 
court  obtained  another  commillion  ; but  Haying  for  a wind  on 
the  water-fide,  news  came  to  him  that  the  queen  was  ddad  : 
and  thus  God  prel’erved  the  Proteflants  of  Ireland.”  Queen 
Elizabeth  was  lb  delighted  with  this  fiory,  which  was  related  to 
her  by  lord  Fitz-Waher  on  his  return  to  England,  that  Hie  fent 
for  Elizabeth  rdmorid9,  whole  huffiand’s  name  was  MatterJfjad, 
and  gave  her  a penfion  of  40I.  during  fx;r  life. 

In  Scotland,  the  feeds  of  rtfonnation  were  very  early  Town, 
by  fevcral  noblemtn  who  had  refided  in  Germany  during  the 
religious  difputes  there.  But  for  rtiaiiy  years  it  was  fuppreffed 
by  the  power  of  the  pope,  fecouded  by  inhuman  lavvB  and  bar- 
barous executions.  The  moll  eminent  oppofer  of  the  papal 
jurifdiftion  was  John  'Knox,  a difciple  of  Calvin,  a man  of 
j^reat  zeal  and  invincible  fortitude.  On  all  occafions  lie  raifed 


the  drooping  fpirits  of  the  reformers,  and  encouraged  them  t» 
go  on  with  their  work  notwithftanding  the  oppufition  and 
treachery  of  the  queen-regent ; till  at  lad,  in  t,6i,  by  the 
a Alliance  of  an  Engl ifh  army  fent, by  Elizabeth,  popery  was  in 

a manner  totally  extirpated,  throughout  the  kingdorp From 

this  period  the  form  of  dpftmie,  .worlhip,  and  difiip'.iiie  tfta- 
blilhed  by  Calivin  at  Getisva,  has  hadthe  afcyndc-ncy  in. Scotland. 
But  for  an  account  of  the  dilFiculties  which  the  Scottilh  re- 
formers had  to  druggie  with,  and  the  manner  in  which  tliefc 
were  overcome,  the  hiftories  of  Scotland  mud  be  reforted  to. 

For  further  information  on  the  fubjeft  of. the  IRfonnation  in 
general,  we  refer  our  readers  to  the  wo t ksof  Burnet  and  Brandt, 
to  Bcnufobre's  Hi/loire  de  la  R format  ion  dans  l Empire , a Is 
Etals  de  la  Conf  fjJun  d' Augjbour?  depuis  1 5 1 7 — 1 pjo,  in  q.yols. 
8vo,  Berlin  178;,  and  Molheim’s .Fcclefi  iffical  HjitoJry.  : Sec 
alfo  Slerdan'jDs  Slain  Rdigionu  tsERdpu -Aie.e  Carolo  V.\  Gc/arif 
Commentarii ? -and  iFather  haul’s  Hitloryof  the  Council  of  Trent. 

REFRACTION,  ill  general,  is  thp  deviation  of  a moving 
body  from  its  direft  couiffp,  occatioiicd  by  the  difitreni  dtjnffty 
of  the  medium  in  which  it  moves';  or  it  is  a ohangg  iff  direc- 
tion cccafitmed  by  a body ’s  laving  obliquely  out,  of  <onc  medium 
into  another.  The  word  is  made  uie  of  with  rsgardrtp  , 

the  rays  of  light.  See  Optics. 

RK.EI?  AiNGtLBlI  LI  TV  of,  Right,  the  difppfit  iorf  of  rays 
to  berefraftedw  The  terrmis  cattily  applied  to  the  dffpofif.iqii 
of  rays  to -produce  different  colours,  according  to  their  different 
degrees ©fnrcfralngibllity.  Sec  Gw  ft  QM a r ics  aird-QpT  1 qs .pi (Jim. 

REFRIGERATIVE,  in  medicine,  a remedy  which  reirtjihes, 
the  inward  parts. by  cooling  themj  as  clylters,  ptifans,.&e.  { 

RFt  R1GERATORY,  in  clumulry,  a veffel  filled  wi.tjli 
cold  .water,  through  .which  the  worm,pa:ffcs  in  dirtiilaci^nja, j,. 
the  uie  of  which  is  to  condenfe  the  vapours  as  they  pafs  through 
the  worm. 

Cities  of  REFUGE,  were,  places  provided  as  AJyla,  for 
fuch  as  againft  their  will  Ihould  happen  to  kill  a man.  Of 
theft  cities  there  were  three  on  each  fide  Jordan  : on  this  fide 
were  iKedelh  of  Naphthali,  Hebron,  and  Schcchetn ; beyond  , 
Jordan  were  Bezer,  Golan,  and  Ramoth-Gil.ead-.  When  any  ■ 
of  the  Hebrews,  or  -ftrangera  that  dwelt  in  their  country, 
happened  to  fpill  the  blood  .of  a man,  they  might  retire  thither 
to  be  out  of  the  reach  of  the  violent  attempts  of  the  .relations 
of  the  dcceafcd,  and  to  prepare  .for  their  defence  and  jidHficai 
tion  before  the  judges.  The  manflayer  underwent  two  trials  0 
Fir (c  before  the  judiges  .of  the  city  of  refuge  to  which  he  , had t 
fled  ; and  fecondlv  before  the  judges  of  1 is  own  city.  If  found  ■ 
guilty,  he  was  put  to  death  with  all  the  feverity  of  the  law. 

It  lie  .was  acquitted,  lie  was  not  immediately  let  at  liberty; 
btit,  to  iitfpire  a degree  of  honor  .again'ff  even  involuntary 
homicide,  he  was  reconduftod  to  the  place  pf  refuge,  and 
obliged  to  continue  there  in  a fort  of  banifiv.nent  till  the  death 
oRthe  high-pried.  If,  before  this  time,  he  .ventured  out,  the 
revenger  of  blood  might  freely  kill  him;  but  aft.er  the  high- 
priell’s  death  he  was  at  liberty  to  go  were  he  pleaft'd  without 
molcflation.  ft  was  neceffary  that  the  perfbn  whoifled  to  any 
of  the  cities  of  refuge  Ihould  undorftaiuiffome  trade  or  calling, 
that-  he  might  not  be  buvthenfome  tq  the  iuhaliitants.  The 
cities  of  ref  uge  were  required  to  be  well  fupplied  with  water 
and  neceffary  provilions.  They  were  alfo  to  be  of  eafy  aecefs, 
to  have  good  roads  leading  to  them,  with  commodious  bridges 
where  there  was  occalion.  The  width  of  the  roads  was  to  be 
32  cubits  or  48  feet  at  Icafl.  It  was  further  required,  that  at 
all  crolh-ways  direftion-poHsiHiould  be  erefted,  with  an  inl'crjpa. 
tion  pbinting-out  the  ixiad  to’  the  cities  of  refuge.  The  15th 
of  Atlar,  which  anlwers  to  our  February  moon*  was, appointed' 
for  the  city  magiliiates  to  fee  that  the  roads  were  in  good  con- 
dition. No  perfon  in  any  of  thefe  cities  was  allowed  to.malke 
weapons,  left  the  relations  of  the  dfeceafed  fhould  be  furiiitlied 
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with  the  means  of  gratifying  their  revenge.  Deut.  xix.  3. 
iv.  41.  43.  ; Jofh.  xx.  7.  Three  other  cities  of  refuge  were  con- 
ditionalVv  promifed,  but  never  granted.  See  Asylum. 

REFUGEES,  a term  at  flrft  applied  to  the  French  l’roteftants, 
who,  by  the  revocation  of  the  edibt  of  Nanlz,  were  conftrained 
to  fly  from  perfecution,  and  take  refuge  in  foreign  countries. 
Since  that  time,  however,  it  has  been  extended  to  all  luch  as 
leave  their  country  in  times  of  dilirefs ; and  hence,  fince  the 
revolt  of  the  Britith  colonies  in  America,  we- have  frequently 
heard  of  American  refugees. 

REGALE,  a magnificent  entertainment  or  treat,  given  to 
ambiffadors  and  other  perlons  of  diflinCtion,  to  entertain  or  do 
them  honour.  It  is  ufual  in  Italy,  at  the  arrival  of  a traveller 
of  eminence,  to  lend  him  a regale,  that  is,  a prefentof  l'weet- 
meats,  fruits,  &c.  by  way  of  refrefliment. 

REGALIA,  in  law,  the  rights  and  prerogatives'  of  a king. 
See  Prerogative.  Regalia  is  alfo  ufed  for  the  apparatus  of 
a coronation ; as  the  crown,  the  fceptre  with  the  crofs,  that 
with  the  dove,  St.  Edward's  ftafi',  the  globe,  and  the  orb  with 
the  crofs,  four  feveral  fwords,  &c. — The  regalia  of  Scotland 
were  depofited  in  the  caflle  of  Edinburgh  in  the  year  1707,  in 
what  is  called  the  Jewel  OJ/lce.  This  room  was  lately  opened 
by  fome  commilfioners  appointed  by  the  king,  when  the  large 
cheft  in  which  it  is  fuppofed  they  were  placed  was  found ; but 
as  it  has  not,  that  we  have  heard  of,  been  opened,  it  is  impof- 
fible  to  fay  whether  they  be  there  or  not.  It  is  very  generally 
thought  they  were  carried  to  the  Tower  of  London  in  the  reign 
of  queen  Anne ; and  a crown  is  there  Ihown  which  is  called 
the  Scotch  crown.  We  do  not  believe,  however,  that  that  is  the 
real  crown  of  Scotland;  and  think  it  probable  that  the  Scotch 
regalia  are  in  the  cheft  which  was  lately  found.  If  they  are  not 
there,  they  mud  have  been  taken  away  by  Health,  and  either 
deftroyed  or  melted  down,  for  we  do  not  believe  that  they  are 
in  the  Tower  ot  London. 

Court  of  R GARD.  See  Forest  Courts. 

REGARDANT,  in  heraldry,  fignifies  looking  behind  ; and 
it  is  uted  for  a lion,  or  other  beat!,  with  his  face  turned  towards 
his  tail. 

REGARDER,  an  ancient  officer  of  the  king's  foreft,  fworn 
to  make  the  regard  of  the  foreft  every  year ; that  is,  to  take  a 
view  of  its  limits,  to  inquire  into  all  offences  and  defaults 
committed  by  the  forefters  within  the  foreft,  and  to  obferve 
whether  all  the  officers  have  executed  their  refpeiftive  duties. 
See  Forest-  Laws. 

REGATA,  or  Regatta,  afpeciesof  amufemenf  peculiar  to 
the  republic  of  Venice.  This  fpe&acle  has  the  power  of  exciting 
the  greateft  emotions  of  the  heart,  admiration,  enthufiafm,  a 
fenfe  of  glory,  and  the  whole  train  of  our  beft  feelings.  The 
grand  regata  is  only  (exhibited  on  particular  occafions,  as  the 
vifits  of  for  ign  princes  and  kings  at  Venice. 

It  is  difficult  to  give  a juft  idea  of  the  ardour  that  the  notice 
of  a regata  fpreads  among  all  dalles  of  the  inhabitants  of  Venice. 
Proud  of  the  exclufive  privilege  of  giving  luch  a fpebtacle, 
through  the  wonderful  local  circumftances  of  their  city,  they 
are  highly  delighted  with  making  preparations  a long  time  before, 
in  order  to  contribute  all  they  can  towards  the  perledion  and 
enjoyment  of  the  fpedfacle.  A thouland  interefts  are  formed 
and  augmented  every  day  ; parties  in  favour  ot  the  different 
competitors  who  are  known  ; the  protection  of  young  noblemen 
given  to  the  gondoliers  in  their  lervice  ; the  defire  ot  honours 
and  rewards  in  the  afpiranls;  and,  in  the  midftof  all  this,  that 
ingenious  national  induflry,  wnich  awakes  the  Venetians  from 
their  habitual  tndoh  noe,  to  derive  advantage  from  the  bulinefs 
and  agitation  of  the  moment  : all  tnefe  circumftances  united 
give  to  the  numerous  inhabitants  ot  this  lively  city  a degree  of 
fpint  and  animation  which  render  it  during  that  time  a delightful 
abode  in  the  eyes  of  the  philofophcr  and  the  flranger.  Crowds 
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of  people  flock  from  the  adjacent  parts,  and  travellers  joyfully 
repair  to  this  feene  of  gaiety  and  pleafure. 

Although  it  is  allowable  for  any  man  to  go  and  inferibe  his 
name  in  the  lift  of  combatants  until  the  fixed  number  is  complete, 
it  will  not  be  amifs  to  rematk  one  thing,  which  has  relation  to 
more  ancient  times.  The  ftate  of  a gondolier  (fee  Gondola) 
is  of  much  confederation  among  the  people  ; which  is  very  na- 
tural, that  having  been  the  primitive  condition  of  the  inhabitants 
of  this  country.  But,  betides  this  general  confideration,  there 
are  among  them  fome  families  truly  diftinguifhed. and  relpebted 
by  their  equals,  whofe  antiquity  is  acknowledged,  and  who,  on 
account  of  a fuccetfion  of  virtuous  men,  able  in  their. profeilion, 
and  honoured  for  the  prizes  they  have  carried  off  in  thefe  contefts, 
form  the  body  of  noble  gondoliers  ; often  more  worthy  of  that 
title  than  the  higher  order  of  nobility,  who  only  derive  their 
honours  from  the  merit  of  their  anceftors,  or  from  their  own 
riche3.  The  confideration  for  thofe  families  is  carried  fo  far, 
that,  in  the  difputes  frequently  arifing  among  the  gondoliers  in 
their  ordinary  paffage  of  the  canals,  we  fometimes  fee  a quarrel 
inflantly  made  up  by  the  fimple  interpofition  of  a third  perfon, 
who  has  chanced  to  be  of  this  reverend  body.  They  are  rigid 
with  refpett  to  mifalliances  in  their  families,  and  they  endeavour 
reciprocally  to  give  and  take  their  wives  among  thofe  of  their 
own  rank.  But  we  muft  remark  here,  with  pleafure,  that  thefe 
diltindtions  infer  no  inequality  of  condition,  nor  admit  any 
opprefiion  of  inferiors,  being  founded  folely  on  laudable  and 
virtuous  opinions.  Diflindtions  derived  from  fortune  only,  are 
thofe  which  always  outrage  nature,  and  often  virtue. 

In  general,  the  competitors  at  the  great  regatas  are  chofen 
from  among  thefe  families  of  reputation.  As  loon  as  they  are 
fixed  upon  for  this  exploit,  they  fpend  the  intermediate  time  in 
preparing  themfelves  for  it,  by  a daily  atfiduous  and  fatiguing 
exercife.  If  they  are  in  lervice,  their  matters  during  'hat  time 
not  only  give  them  their  liberty,  but  alfo  augment  their  wages. 
This  culiom  would  teem  to  indicate,  that  they  look  upon  them 
as  perfons  confecrated  to  the  honour  of  the  nation,  and  under 
a fort  of  obligation  to  contribute  to  its  glory. 

At  laft  the  great  day  arrives.  Their  relations  affemble  together : 
they  encourage  the  heroes  by  calling  to  their  minds  the  records 
of  their  families  ; the  women  prelent  the  oar,  befeeching  them, 
in  an  epic  ton?,  to  remember  that  they  are  the  fons  of  famous 
men,  whofe  fteps  they  will  be  expedited  to  follow  : this  they  do 
with  as  much  folemnity  as  the  Spartan  women  prefented  the 
fhield  to  their  fons,  bidding  them  either  return  with  or  upon  it. 
Religion,  as  pra&ifed  among  the  lower  clafs  of  people,  has  its 
fhare  in  the  preparations  for  this  enterprife.  They  caul’e  maffes 
to  be  laid  ; they  make  vows  to  fome  particular  church  ; and 
they  arm  their  boats  for  the  conteft  with  the  images  of  thole 
faints  who  are  moft  in  vogue.  Sorcerers  are  not  forgotten  upon 
this  occafion  For  gondoliers  who  have  loft  the  race  often  declare, 
that  witchcraft  had  been  praCtifcd  againft  them,  or  certainly 
they  muff  have  won  the  clay.  Such  a luppofition  prevents  a 
poor  fellow  from  thinking  ill  of  himlelf;  an  opinion  that  might 
be  favourable  to  him  another  time. 

The  courfe  is  about  four  miles.  The  boats  ftart  from  a certain 
place,  run  through  the  great  winding  canal,  which  divides  the 
town  into  two  parts,  turn  round  a picket,  and,  coming  back 
the  lame  way,  go  and  feize  the  prize,  which  is  fixed  at  the 
acuteft  angle  of  the.  great  canal,  on  the  convex  fide,  lo  that  the 
point  of  fight  may  be  the  more  extended,  and  the  prize  leizcd 
in  the  fight  of  the  fpedtators  on  both  fides. 

According  to  the  number  of  competitors,  different  ra'es  are 
performed  in  different  forts  of  boats;  lome  with  one  oar  and 
others  with  two.  The  prizes  propofed  are  four,  indicated  by 
four  flags  of  different  colours,  with  the  different  value  of  the 
prizes  marked  upon  them. — Thefe  flags,  public  an  1 glorious 
monuments,  are  the  prizes  to  which  the  competitors  particularly 
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afpi re.  But  toe  government  always  adds  to  each  a genteel  fum 
of  money  ; betides'  that  the  conquerors,  immediately  after  the 
victory,  are  furrounded  by  all  the  beau  month',  who  congratulate 
and  make  them  prefirnts  ; after  which  they  go,  hearing  their 
i honourable  trophy  in  their  hand,  down  the  whole  length  of  the 
canal,  and  receive  the  applau'e  of  innumerable  fpectators'. 

This  grand  canal,  ever  linking, hy  the  Angularity  and  beauty 
of  the  buildings  which  border  it,  is,  upon  thefe  occafionS,  covered 
with  an  infinity  of  fpe&ators,  in  all  forts  of  barges,  boats,  and 
gondolas.  The  element  oh  which  they  move  is  lea  reel  y feen  ; 
but  the  noi'e  of  oars,  the  agitation  of  arms  and  bodies  in  per- 
petual motion,  indicate  the  IpeCtacle  to  be  upon  the  water.  At 
certain  diftanbes,  on  each  fide  of  the  fhore,  are  ere&ed  little 
amphitheatres  and  fcaffblding?,  where  are  j >1  aced  bands  of  mafic  ; 
the  harmonious  found  of  which  predominates  now  and  then  over 
the  buzzing  noife  of  the  people.  Some  days  before  a regata 
one  may  fee  .on  the  great  canal  many  boats  for  pleasure  and 
entertainment.  The  young  noble,  the  citizen,  the  rich  artifan, 
mounts  a long  boat  of  fix  or  eight  oars ; his  gondoliers  decorated 
with  rich  and  lingular  drefles,  and  the  veflel  itfelf  adorned  with 
various  fluffs.  Amohg  the  nobles  there  are  always  a number 
who  are  at  a ronfiderable  expenfe  in  thefe  decorations ; and  at 
the  regata  itfelf  exhibit  on  the  water  perfonages  of  mythologic 
ftory,  with  the  heroes  of  antiquity  in  their  train,  or  amufe 
themfelves  with  reprefenting  the  coflumi  of  different  nations  : 
in  (hurt,  people  contribute  with  a mad  fort  of  magnificence, 
from  all  quarters,  to  this  mafquerade,  the  favourite  diverllon  of 
the  Venetians.  But  thefe  great  machines,  not  being  the  lefs 
in  motion  on  account  of  their  ornaments,  are  not  merely  deltined 
to  grace  the  fiiow : they  are  employed  at  the  regata,  at  every 
moment,  to  range  the  people,  to  protcCl  the  courfe,  and  to  keep 
the  avenue  open  and  clear  to  the  goal.  The  nobility,  kneeling 
upon  cufhions  at  the  prow  of  their  veflels,  are  attentive  to  thefe 
matters,  arid  announce  their  orders  to  the  moft  reftive  by  darting 
at  them  little  gilded  or  lilvered  balls,  by  meanifof  certain  bows 
with  which  they  are  furnifhed  on  this  occafion.  And  this  is 
the  only  appearance  of  coercion  in  the  Venetian  police  on  thefe 
days  of  the  greateft  tumult : nor  is  there  to  be  feen,  in  any  part 
of  the  city,  a body  of  guards  or  patrol,  nor  even  a gun  or  a 
halbert.  The  mildnefs  of  the  nation,  its  gaiety,  its  education 
in  the  habit  of  believing  that  the  government  is  ever  awake, 
that  it  knows  and  fees  every  thing  ; its  refpeilful  attachment 
to  the  body  of  patricians  ; the  foie  afpeft  of  certain  officers  of 
the  police  in  their  robes,  difperfed  in  different  places,  at  once 
operate  and  explain  that  tranquillity,  that  fecurity,  which  we 
fee  in  the  midft  of  the  greateft  confuflon,  and  that  furprifing 
docility  in  fo  lively  and  fiery  a people.  llegatas  have  been 
attempted  on  the  river  Thames,  but  they  were  but  humble 
imitations  of  the  Venetian  amufement. 

HEGEL,  or  Rigel,  a fixed  flar  of  the  firft  magnitude,  in 
Orion’s  left  foot. 

REGENERATION,  in  theology,  the  aft  of  being  born 
again  by  a fpiritual  birth,  or  the  change  of  heart  and  life  expe- 
rienced by  a perfon  who  forfakes  a courfe  of  vice,  and  fincerely 
embraces  a life  of  virtue  and  piety.  / 

R.EGENSBURG,  or  IIatisbon.  See  Ratisbon. 

REGENT,  one  who  governs  a kingdom  during  the  minority 
«r  abfence  of  the  king.  Before  the  revolution  in  France,  the 
queen-mother  had  the  regency  of  the  kingdom  during  the  mi- 
nority of  the  king,  under  the  title  of  queen-regent.  In  England, 
the  methods  of  appointing  this  guardian  or  regent  have  been  fo 
various,  and  the  duration  of  his  power  fo  uncertain,  that  from 
hence  alone  it  may  be  collefted  that  his  office  is  unknown  to  the 
common  law  ; and  therefore  (as  Sir  Edward  Coke  lays,  4 Inft. 
53.)  the  fureft  way  is  to  have  him  made  by  authority  of  the  great 
council  in  parliament.  The  earl  of  Pembroke  by  his  own  au- 
thority afliimed  in  very  troublefome  times  the  regency  of  Hen- 


ry II J.  who  was  then  only  nine  years  old  ; but  was  declared  of 
full  age  by  the  pope  at  17,  confirmed  the  great  charter  at  18, 
and  took  upon  him  the  adminiftration  of  the  government  at  20. 

A guardian  and  councils  of  regency  were  named  for  Edw  III. 
by  the  parliament,  which  depofed  his  father  ; the  young  king 
being  then  I <5,  and  not  affumirfg  the  government  till  three 
years  after.  When  Richard  II.  fucceeded  at  the  age  cf  r, 
the  duke  of  Lincafter  took  upon  him  the  management  of  the 
kingdom  til!  the  parliament  met,  which  appointed  a nominal 
council  to  atlift  him.  Henry  V.  on  his  death  bed  named  a 
regent  and  a guardian  for  his  infant  fori  Henry  VI.  then  nine 
.months  o'd  : but  the  parliament  altered  his  difpofition,  and 
appointed  a proteftor  and  council,  with  a fpecial  limited  autho- 
rity. Both  thefe  princes  remained  in  a ftate  of  pupilage  till 
the  age  of  2p  Edward  V.  at  the  age  of  1 3,  was  recommended 
by  lps  father  to  the  care  of  the  duke  of  Gloucefter;  who  was 
declared  proteftor  by  the  privy-council.  The  ftatu’es  25  Hen. 
VIII.  c.  12.  and  28  Hen.  VIII.  c.  7.  provided,  that  the  fuc- 
cellbr,  if  a male  and  under  18,  or  if  a female  and  under  1 6, 
fhoukl  be  till  fuch  age  in  the  governance  of  his  or  her  natural  v 
mother,  (if  approved  by  the  king.)  and  fuch  other  counfcllors 
as  his  roajefty  fhould  by  will  or  otherwife  appoint  : and  he  ac- 
cordingly appointed  his  16  executors  to  have  the  government 
of  his  fon  Edward  VI.  and  the  kingdom,  which  executors 
elefted  the  earl  of  Hartford  proteftor.  The  ftatutes  24  Geo.  TI. 
c.  24.  in  cafe  the  crown  fhould  delcend  to  any  of  the  children 
of  Frederic  la*e  prince  of  Wales  under  the  age  of  18,  appointed 
the  princefs  dowager; — and  that  of  5 Geo.  III.  c-  27.  in  cafe 
of  a like  defeent  to  any  of  his  prefent  majefty’s  children,  em- 
powers the  king  to  name  either  the  queen  or  princefs  dowager, 
or  any  defeendant  of  king  George  II.  refiding  in  this  kingdom  ; 
tobe  guardian  and  regent  till  the  fucceflbr  attains  fuch  age,  affifted 
by  a "council  of  regency  ; the  powers  of  them  all  being  exprefsly 
defined  and  fet  down  in  the  feveral  afts. 

Regent  alfo  fignifies  aprofeflorof arts  and  fciences  in acollege, 
having  pupils  under  his  care;  but  it  is  generally  reftrained  to 
the  lower  clafles,  as  to  rhetoric,  logic,  See.  thofe  of  philofophy 
being  called  prof, '/furs.  In  the  Englifh  univerfities  it  is  applied 
to  Matters  of  Arts  under  five  years  (landing,  and  toDoftors  under 
two,  as  Non-regent  is  to  thofe  above  that  (landing. 

REGGIO,  an  ancient  and  confiderable  town  of  Italy,  in  the 
kingdom  of  Naples,  and  in  the  Further  Calabria,  with  an  arch- 
bifhop'.s  fee,  and  a woollen  manufaftory.  It  is  feated  in  a de- 
lightful country,  which  '’produces  plenty  of  orknges,  and  all  their 
kindred  fruits.  The  olives  are  exquifite,  and  high  flavoured. 
The  town,  however,  can  boaft  of  neither  beautiful  buildings 
nor  ftrong  fortifications.  Of-its  edifices  the  Gothic  cathedral  is 
the  only  ftriking  one,  but  it  affords  nothing  curious  in  archi- 
tecture. The  citadel  is  far  from  formidable,  according  to  the 
prefent  fyflem  of  taftics  ; nor  could  the  city  wails  make  a long 
refiflance  againft  any  enemy  but  Barbary  corfairs  ; and  even 
thefe  they  have  not  always  been  able  to  repel,  for  in  1543  it  was 
laid  in  afhes  by  Barbarofla.  Muftapha  lacked  it  15  years  after, 
and  thedefolation  was  renewed  in  1 593  by  another  (et  of  Turks. 

Its  expofed  fituation,  on  the  very  threlhold  of  Italy,  and  fronting 
Sicily,  has  from  the  earlieft  period  rendered  it  liable  to  attacks 
anddevaftation.  The  Chalcidians  feized  upon  it,  or,  according 
to  the  ufual  Greek  phrafe,  founded  it,  and  called  the  colony. 
Rbcgion,  from  a word  that  means,  a break  or  crack,  alluding 
to  its  pofition  on  the  point  where  Sicily  broke  off  from  the  conti- 
nent. Anaxilas  opprefled  its  liberties.  Dionyfius  the  Elder 
took  it,  and  put  many  of  the  principal  citizens  to  death,  in  re- 
venge for  their  having  refnfed  his  alliance.  The  Campanian 
legion,  fent  to  proteft  the  Rhegians,  turned  its  ("word  againft 
them,  mafl'acred  many  inhabitants,  and  tyrannized  over  the  re- 
mainder, till  the  Roman  fenale  thought  proper  to  puniffi  thefe 
traitors  with  exemplary  feverity,  though  at  the  fame  time  it 
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entered  into  a league  with  the  revolted  garrifon  of  Medina.  This 
union  with  a fet  of  villains,  guilty  of  the  lame  crime,  proved 
that  no  love  of  juiliee,  but  political  reafons  alone,  drew  down 
its  vengeance  on  the  Campanians. — It  is  about  12  miles  S E. 
of  Mefftna,  and  190  S.  by  E.  of  Naples.  E.  Ion.  16.  o- 
N.  lat.  38.  4. 

Rfggio,  an  ancient,  handfome,  and  ltrong  town  of  Ttaly, 
in  the  duchy  of  Modena,  with  a ftrong  citadel,  and  a bifiiop’s 
fee.  It  has  been  ruined  feveral  times  by  the  G iths,  and  other 
nations.  In  the  cathedral  are  paintings  by  the  greateli  mailers; 
and  in  the  fquare  is  the  ftatue  of  Brennus,  chief  of  the  Gau!s. 
The  inhabitants  are  about  22,oco,  who  carry  on  a great  trade 
in  (ilk.  It  was  taken  by  prince  Eugene  in  1706,  and  by  the 
king  of  Sardinia  in  1742.  It  is  feated  in  a fertile  country  to 
the  fouth  ot  the  Apennines,  and  to  the  north  of  a fpacious  plain, 
1 c,  miles  north-well  of  Modena,  and  So  fouth-eaft  of  Milan. 
E.lon  1 r 3'.  N.  lat.  43.  43.  The  duchy  of  this  name  is  bounded 
on  the  welt  by  that  of  Modena,  and  produces  a great  deal  of 
fj'k,  and  belongs  to  the  duke  of  Modena,  except  the  marquifate 
of  St.  Martin,  wh.-ch  belongs  to  a prince  of  that  name. 

REGICIDE,  king-killer,  a word  chiefly  uled  with  us 
in  fpeaking  of  the  perfons  concerned  in  the  trial,  condemnation, 
and  execution,  of  king  Charles  I. 

REGIFUGIUM  was  a fealt  celebrated  at  Rome  on  the  21th 
of  February,  in  commemoration  of  the  expulfion  of  7 arquinius 
Superbus,  and  the  abolition  of  regal  povvfcr.  It  was  alfo  per- 
formed on  the  26th  of  May,  when  'he  king  of  the  facrifices, 
or  Rex  Sacrorum,  offered  bean  fl  ;ur  and  bacon  in  the  place 
where  the  allemblies  where  held.  The  facrifice  being  over,  the 
people  halted  away  with  all  fpeed,  to  denote  the  preciuita’e 
flight  of  King  Tarquin. 

REGIMEN,  the  regulation  of  diet,  and,  in  a more  general 
, fenfe,  of  ail  the  non-naturals,  with  a view  to  preferve  or  reftore 
health.  See  Abstinence,  Aliment,  Food,  Diet,  Drink, 
and  Medicine.  The  vicilfitude  of  exercife  and  reft  forms  alfo 
a necellarv  part  of  regimen.  See  Exercise.  It  is  beneficial 
to  be  al  red  now  and  then,  but  more  fo  frequently  to  ufe  exercife, 
becaufe  inadtion  renders  the  body  weak  and  liftlefs,  and  labour 
ltrengthens  it.  Put  a medium  is  to  be  oblerved  in  all  things, 
and  too  much  fatigue  is  to  be  avoided  : for  frequent  and  violent 
exercife  overpowers  the  natural  ftrength,  and  waltes  the  body  ; 
but  moderate  exercife  ought  always  to  be  ufed  before  meals. 
Now,  of  all  kinds  of  exercife;  riding  on  horfeback  is  the  moll 
convenient  : or,  if  the  perfon  be  loo  weak  to  bear  it,  riding  in 
a coach,  or  at  lead  in  a litter  : next  follow  fencing,  playing  at 
ball,  running,  walking.  But  it  is  one  of  the  inconveniences 
of  old  age,  that  there  is  feldom  fudieient  drength  for  ufing 
bodily  exercife,  though  it  be  extremely  requifite  fgr  health-: 
wherefore  fridlibns  with  the  flefli  brudt  are  necefiary  at  this  time 
of  life  ; which  fliould  be  performed  by ‘the  perfon  himfelf,  if 
polliblc : if  not,  by  hi  fei  vants.  Sleep  is  the  fweet  foother  of 
cares,  and  redorer  ot  ftrength  ; as  it  repairs  and  replaces  the 
wades  that  are  made  by  the  labours  and  exerciles  of  the  day. 
But  exceffive  deep  has  its  inconveniences  ; for  it  blunts  the  fenfes, 
and  renders  them  lefs  fit  fir  the  duties  of  life.  The  proper  time 
for  deep  is  the  night,  when  darknels  and  filence  invite  and  bring 
it  on  : day-deep  is  lefs  ref  re  (hi  ng ; which  rule  if  it  be  proper 
for  the  multitude  to  oblerve,  much  more  is  the  obfervance  of  it 
necellary  for  perfons  addidfed  to  literary  ftudies,  whole  minds 
and  bodies  are  more  ful'ceptible  of  injuries. 

Recmen,  ingrammar,  that  part  of  lyntax,  or  confirmation, 
which  regulates  the  dependency  of  words,  and  the  alterations 
which  one  occafions  in  another. 

Reg i'm ; n for  Seamen.  See  Seamen. 

REGIMENT,  is  a body  of  men,  either  horfe,  foot,  or  ar- 
tilWv,  commanded  by  a colonel,  lieutenant  colonel,  and  major. 
Each  regiment  of  foot  is  divided  into  companies;  but  th.e  uum- 


ber  of  companies  differs  : though  in  Britain  our  regiments  are 
generally  10  companies,  one  of  which  is  always  grenadiers,  ex- 
clufive  of  the  two  independent  conpanies.  Regiments  of  horfe 
are  commonly  fix  troops,  but  there  are  fome  of  nine.  Dragoon 
regiments  arc  generally  in  war-time  8 troops,  and  in  time  of 
peace  but  6.  Each  regiment  has  a chaplain,  quarter-mailer, 
adjutant,  andfurgeon.  Some  German  regiments confill of  2000 
foot ; and  the  regiment  of  Picardy  in  France  confided  of  fooo, 
being  1 20  companies,  of  30  men  in  each  company.  Regiments 
were  fiift  formed  in  France  in  the  year  1558,  and  in  England 
in  the  year  16 60. 

R GiOMONTANUS.  See  Muller. 

REGION,  in  geography,  a large  extent  of  land,  inhabited  by 
many  people  of  the  fame  nation,  arid  incloled  within  certain 
limits  or  bounds.  The  modern  aftronomers  divide  the  moon 
into  feveral  regions,  or  la  ge  tradts  of  land,  to  each  of  which 
they  give  its  proper  name. 

Rr  GioN,inphyfiology,is'taken  for  a divifion  of  our  atmofphere, 
which  is  divided  into  the  upper,  middle,  and  lower  regions. 
The  upper  region  commences  from  the  tops  of  the  mountains, 
and  reaches  to  the  utmoft  limits  of  the  atmofphere.  Jri  this 
region  reign  a perpetual  equable  calmnefs,  clesrnefs,  and  fe- 
renity.  The  middle  region  is  that  in  which  the  clouds  refide, 
and  where  meteors  are  formed,  extending  from  the  extremity  of 
the  loweft  to  the  tops  of  the  highelt  mountains.  The  loweft  re- 
gion is  that  in  which  we  breathe,  which  is  bounded  by  the  re- 
ftedlion  of  the  fun’s  rays ; or  by  the  height  to  which  they  rebound 
from  the  earth,  bee  Atmosphere  and  Air. 

JEibereal  Rfgion,  in  cofmography,  is  the  whole  extent  of 
the  univerfe,  in  which  are  included  all  the  heavenly  bodies,  and 
even  the  orb  of  the  fixed  liars. 

Ehmentry  Region,  according  to  the  Arifiotelians,  is  a fphere 
terminated  byjhe  concavity  of  the  moon’s  orb,  comprehending 
the  atmofphere  of  the  earth. 

Region,  in  anatomy,  a divifion  of  the  human  body,  other- 
wile  called  ’cavity,  of  which  anatomilts  reckon  three,  viz.  the 
upper  region,  or  that  of  the  head;  the  middle  region,  that  of  the 
thorax  or  breaft  ; and  the  lower,  the  abdomen,  or  belly.  See 
Anatomy. 

Region,  in  ancient  Rome,  was  a part  or  divifion  of  the  city. 
The  regions  were  only  four  in  number  till  Auguftus  Caefar’s 
time,  who  divided  the  city  into  fourteen  ; over  each  of  which 
he  fettled  two  lurveyors,  called  cur  a tores  viarum , who  were  a un- 
pointed annually,  and  took  their  divifions  by  lot.  Thefe  four- 
teen regions  contained  four  hundred  and  twenty  four  tireets, 
thirty  one  of  which  were  called  greater  or  royal  Jirecis,  which 
began  at  the  gilt  pillar  that  Hood  at  the  entry  of  the  open  place, 
in  the  middle  of  the  city.  The  extent  of  thele  divifions  varied 
greatly,  fome  being  from  12000  or  13000  to  '33c 00  feet  or  up- 
wards in  circumference.  Authors,  however,  are  not  agreed  as 
to  the  exadt  limits  of  each.  The  curatores  viarum  wore  the  pfir- 
ple,  had  each  two  lidtors  in  their  proper  divifions,  and  had  Haves 
under  them  to  take  care  of  fires  that  happened  to  break  out. 
They  had  alfo  two  officer's, called  dtnunciatorcs,  in  each  region,  to 
give  account  of  any  diforders.  Four  vico-magijtri  alto  were 
appointed  in  each  ftreet,  who  took  care  of  the  tlreets  allotted 
them,  and  carried  the  orders  of  the  city  to  each  citizen. 

REGIS  TER,  a public  book,  in  which  are  entered  and  re- 
corded memoirs,  adts,  and  minutes,  to  be  had  recourfe  to  oc- 
calionally  for  knowing  and  proving  matters  of  fail.  Of  thefe 
there  are  feveral  kinds;  as,  1.  Regilter  of  deeds  in  Yorkshire 
and  Middlefex,  in  which  are  regiftered  all  deeds,  conveyance*, 
wills,  &c.  that  affedt  any  lands  or  tenements  in  thofe  counties, 
which  are  otherwile  void  againft  any  fublequent  pure  halers  or 
mortgagees,  &'C.  but  this  does  not  extend  to  any  copyhold 
eftate,  nor  to  leafes  at  a rack-rent,  or  where  they  do  not  exceed 
21  years.  The  regillered  memorials  mult  be  ingrafted  on  parch- 
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ment,  under  the  hand  and  feal  of  fume  of  the  granters  or 
grantees,  attdled  by  witnefies  who  are  to  prove  the  figning  or 
leafing  of  them  and  the  execution  of  the  deed.  But  thel’e 
regilters,  which  are  confined  to  two  counties,  are  in  Scotland 
general,  by  which  the  laws  of  North  Britain  are  rendered  very 
eafy  and  regular.  Of.thefe  there  are  two  kinds  ; the  one  general, 
fixed  at  i dinburgh,  under  the  direction  of  the  lord  regiiter ; 
and  the  other  is  kept  in  the  levcral  (hires,  ftewartries,  and  re- 
galities, the  clerks  of  which  are  obliged  to  tranfmit  the  regif- 
ters  of  their  refpeftive  courts  to  the  general  regiiter. — 2.  Par'ijh - 
regijlers  are  books  in  which  are  regi tiered  the  bapti  1'ms,  marri- 
ages, and  burials  of  each  pari Qi . 

Registers  were  kept  both  at  Athens  and  Rome,  in  which 
were  inferted  the  names  of  fuch  children  as  were  to  be  brought 
Up,  as  foou  as  they  were  born.  Marcus  Aurelius  required  all 
free  perfons  to  give  in  accounts  of  their  children,  within  30 
days  after  the  birth,  to  the  treafurer  of  the  empire,  in  order 
to  their  being  depofited  in  the  temple  of  Saturn,  where  the 
public  atis  were  kept.  Officers  were  alfo  appointed  as  public 
regiliers  in  the  provinces,  that  recourfe  might  be  had  to  thUr 
lilts  of  names,  for  fettling  difputes,  or  proving  any  perfon’s 
freedom. 

Register.  Ships,  in  commerce,  are  veffels  which  obtain  a 
permithon  either  from  the  king  of  Spain,  or  the  council  of  the 
Indies,  to  trathc  in  the  ports  of  the  Spanifh'Welt  Indies; 
which  are  thus  called  from  their  being  regiftered  before  they 
fet  fail  from  Cadiz  for  Buenos  Ayres. 

REGISTERS,  in  chemiftry,  are  holes  or  chinks  with 
floppies,  contrived  in  the  fides  of  furnaces,  to  regulate  the 
fire;  that  is,  to  make  the  heat  more  intenfe  or  remifs,  by 
opening  them  to  let  in  the  air,  or  keeping  them  clofe  to  ex- 
clude it.  There  are  alfo  regtfters  in  the  lleam-engtne.  See 
Si  eam -Engine'. 

REGISTRAR,  an  officer  in  the  Englifh  univerfities,  who 
has  the  keeping  of  all  the  public  records. 

11EGIUM,  Reg  1 um  Lepidi,  Re  pi  inn  Lepiduvi  (anc.  geog.); 
a town  of  Cilalpine  Gaul,  on  the  V ia  sEmilia,  fo  called  from 
•-Emilias  Lepidus,  who  was  conful  with  C.  Flaminius  ; hut 
•whence  it  was  furnamed  Reguim  is  altogether  uncertain.  Ta- 
citus relates,  that  at  the  battle  of  Bedriacum,  a bird  of  an  tin- 
ulual  fize  was  feen  perching  in  a famous  grove  near  Begium 
Lepidum.  Now  called  Rcgpio,  a city  of  Modena.  E.  Ion. 
11.  o.  N.  lat.  44  45.  See  Reggio. 

REGNARD  (Jo  x Fr -sc is),  one  of  the  hell  French 
comic  writers  afier  Moliere,  was  born  at  Paris  in  1647.  He 
had  fcarcely  finifhed  his  tludies,  when  an  ardent  palfion  for 
travelling  carried  him  over  the  greatelt  part  of  Europe.  When 
he  fettled  in  his  own  country,  he  was  made  a treafurer  of 
France,  and  lieutenant  of  the  waters  and  forefts  : he  wrote  a 
great  many  comedies  5 and,  though  naturally  of  a gay  genius, 
died  of  chagrin  in  the  ^zd  year  of  his  age.  His  works,  con- 
filling  of  comedies  and  travels,  were  piinled  at  Rouen,  in  5 
yols.  1 2mo,  1732. 

REGXIER  (Mathue.in),  the  firft  French  poet  who  fuc- 
ceedcd  in  fatire,  was  br  rn  at  Chartres  in  1 ^,3.  He  was 
brought  up  to  the  church,  a place  for  which  his  debaucheries 
rendered. him  very  unfuitable  ; and  thefe  by  his  own  confdfion 
w re  'o  excelfive,  that  at  30  he  had  all  the  infirmities  of  age. 
Tet  he  obtained  a canonry  in  the  church  of  Chartres,  with  other 
benefices;  and  died  in  1613.  There  is  a neat  Elzevir  edition 
Qf  bis  wot  Us,  i2mo,  1632,  Leyden;  but  the  moll  elegant  is 
that  with  notes  by  M.  Brolfehe,  4 to,  17  9,  London 

Regnikk  des  Ma  l/rs  (Seraphin),  a French  p"  t,  born  at 
Paris  in  1632.  He  diltmguiflicd  himlelf  early  by  his  poetical 
thlents,  and  in  1684  u'aK  made  perpetual  Secretary  to  the  French 
academy  on  the  death  of  Mezeray  ; it  was  he  who  drew  up  all 
thole_p.3pers  in  the  name  of  tile  academy  ag.unlt  Furetiere  : the 


king  gave  him  the  priory  of  Grammont,  and  he  had  alfo  an 
abbey.  Hediedin  1713,  and  bis  works  are,  F'rench,  Italian, 
Spanifh,  arid  Latin  poems,  2 vols.  a French  grammar ; and 
an  ha.ian  tranllation  of  Anacreon’s  odes,  with  fome  other  tranf- 
lations. 

REGNUM  (anc.  geog.),  a town  of  the  Regni,  a people  in 
Britain,  next  the  Cantii,  now  Surrey,  Sufiex,  and  the  coalt  of 
Hampfhire,  (Camden)  ; a town  fituated,  by  the  Itinerary 
numbers,  on  the  confines  of  the  Belgae,  in  a place  now  called 
Rivgivood,  in  Hampfhire,  on  the  rivulet  Avon,  running  down 
from  Salifbury,  and  about  ten  miles  or  more  diflant  from  the 
fea. 

REGR-XTOR,  fignifies  him  who  buys  and  fells  any  wares 
or  vidluals  in  \hafanie  market  or 'fair  : and  regrators  are  par- 
ticularly  ddcribed  to  be  thole  who  buy,  or  get  into  their  hands, 
in  lairs  or  markets,  any  grain,  fiih,  flutter,  cheefe,  fheep, 
lambs,  calves,  fwine,  pigs,  geefe,  capons,  hens,  chickens,  pi- 
geons, conies,. or  other  dead  vi6lua!s  whatfoever,  brought  to  a 
fair  or  market  to  be  fold  there,  and  do  fell  the  fame  again  in  the 
lame  lair,  market,  or  place,  or  in  fome  other  within  four  miles 
thereof.  Regrating  is  a kind  of  huckjlry,  by  which  vi£luals  are 
made  dearer ; for  every  Idler  will  gain  lomething,  which  mud 
of  confequence  enhance  the  price.  And,  in  ancient  times, 
both  the  engroffer  and  regrator  were  comprehended  under  the 
word  forejlaller.  Regrators  are  punifhable  by  lofs  and  forfeiture 
of  goods,  and  imprifonment,  according  to  the  firft,  fecund,  or 
third  offence,  &c. 

REGKNSBEItG,  a handfome  though  ftnall  town  of  Swif- 
ferland,  in  the  cairon  of  Zurich,  and  capital  of  a bailiwick  of 
tiie  lame  name,  with  a lining  caftle  ; feated  on  a hill,  which  is 
pari  of  Mount  Jura.  There  is  a well  funk  through  a rock  3 6 
lathoms  deep. 

REGULAR,  denotes  anything  that  is  agreeable  to  the  rules 
of  art : thus  we  fay,  a regular  building  verb,  &c,  A regular 
figure,  in  geometry,  is  one  whofe  fides,  and  confequentl)  an- 
gles, are  equal ; and  a regular  figure  with  three  or  four  fides  is 
commonly  termed  an  equilateral  triangle  or fquare , as  all  others 
with  more  fides  are  called  regular  polygons. 

R gul.-.k,  in  a monaftery,  a perlon  who  has  taken  the  vows; 
becanfe  he  is  bound  to  obterve  the  rules  of  the  order  he  has  em- 
braced. 

REGULATION,  a rule  or  order  preferibed  by  a fuperior, 
for  the  proper  management  of  fome  affair. 

REGULATOR  of  a AVatch,  the  final!  fpring  belonging  to 
the  balance;  ferving  to  adjuft  its  motions,  and  make  it  go 
falier  or  tlower.  See  Watch. 

R.E.GULBIUM,  or  Regulvium,  (Notitia  Imperii)  ; men- 
tioned nowhere  elfe  more  early-t  a town  of  the  Cantii,  in 
Britain.  Now  Reculver,  a village  on  the  coalt,  near  the 
ifl.ind  of  Thanet,  towards  the  Thames,  to  the  north  of  Canter- 
buiy,  (Camden). 

RLGULUS  (M.  Attilius),  a conful  during  the  firft  punic 
war.  He  reduced  < rundulium,  and  in  his  fecond  cbnlullhip 
he  took  64  and  funk  30  galleys  of  the  Carthaginian  fleet  on 
the  coafts  of  Sicily,  afterwards  he  landed  in  Africa  ; and  fo  • 
rapid  was  his  fuccel's,  that  in  a ftiort  time  he  made  himielf  maf- 
ter  of  about  zoo  places  of  confequence  on  the  coalt.  The 
Carthaginians  lued  for  peace,  but  the  conqueror  refuled  to  grant 
it;  and  loon  after  he  was  defeated  in  a bailie  by  Xanthippus, 
and  30. coo  of  his  men  were  lelt  on  the  field  of  .battle,  and 
15,000  taken  pri (oners.  Regulus  was  in  the  number  of  the 
captives,  and  he  was  carried  in  triumph  to  Carthage.  He  was 
lent  by  the  enemy  to  Rome,  to  propole  an  accommodation  inti 
an  exchange  of  priloners  ; and  if  his  commillion  was  unfuc- 
celstul,  he  was  bound  by  the  molt  lolemn  oaths  to  return  to 
Carthage  without  delay.  When  he  came  to  Rome,  Regu'ns 
dillu.adcd  his  countrymen  from  accepting  the  terms  which  the 
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enemy  propofed ; and  when  his  opinion  had  had  due  influence 
on  the  fenate,  Regulus  returned  to  Carthage  agreeably  to  his 
engagements.  The  Carthaginians  were  told  that  their  offer  of 
peace  had  been  rejected  at  Rome  by  the  means  of  Regulus  5 and 
• therefore  they  prepared  to  punifh  him  with  the  greateft  feverity. 
His  eye-brows  were  cut,  and  he  was  expofed  for  fome  days  to 
the  exceffive  heat  of  the  meridian  fun,  and  afterwards  confined 
in  a barrel,  whole  fides  were  every  where  filled  with  large  iron 
fpikes,  till  he  died  in  the  greateft  agonies.  His  fufferings  were 
heard  of  at  Rome  3 and  the  fenate  permitted  his  widow  to  in- 
flieft  whatever  punifliment  fhe  pleafed  on  fome  of  the  moft  il- 
luftrious  captives  of  Carthage  which  were  in  their  hands.  She 
confined  them  alfo  in  prefles  filled  with  Ibarp  iron  points  ; and 
was  fo  exquifite  in  her  cruelty,  that  the  fenate  interfered,  and 
flopped  the  barbarity  of  her  punifhment.  Regulus  died  about 
251  years  before  Chrift. — Memmius,  a Roman,  made  governor 
of  Greece  by  Caligula.  _ While  Regulus  was  in  his  province, 
the  emperor  wifhed  to  bring  the  celebrated  flatue  of  Jupiter 
Olympius  by  Phidias  to  Rome,  but  this  was  fupernaturally 
prevented  ; and  according  to  ancient  authors,  the  {hip  which 
was  to  convey  it  was  deftroyed  by  lightning,  and  the  workmen 
who  attempted  to  remove  the  flatue  were  terrified  away  by  bid- 
den noifes. — A man  who  condemned  Sejanus.—  Rofcius,  a man 
who  held  the  confu'lfliip  but  for  one  day,  in  the  reign  ofLVitel- 
lius. 

Regulus,  in  chemittry,  an  imperfect  metallic  fubftance  that 
falls  to  the  bottom  of  the  crucible  in  the  melting  of  bres  or  im- 
pure metallic  lubftances.  It  is  the  firieft  or  pureft  part  of  the 
metal  ; and,  according  to  the  alchemifts,  is  denominated  regu- 
lus, or  little  king,  as  being  the  firft-born  of  the  royal  metallic 
blood.  According  to  them,  it  is  really  a fon,  but  not  a perfeft 
man  ; i.  e.  not  yet  a perfect  metal,  for  want  of  time  and  pro- 
per nouriihment.  To  procure  the  regulus  or  mercurial  parts 
of  metals,  &c.  flux  powders  are  commonly  ufed ; as  nitre, 
tartar,  &c.  which  purge  the  fulphureous  part  adhering  to  the 
metal,  by  attracting  and  abforbing  it  to  themfelves. 

Regulus  of  Antimony.  See  Chemistry,  p.433. 

Regulus  of  Arfenic.  The  ancient  procefs  for  making  re- 
gulus of  arfenic  confifted  in  mixing  four  parts  of  arfenic  with 
two  parts  of  black  flux,  one  part  of  borax,  and  one  part  ot 
filings  of  iron  or  of  copper,  and  quickly  fufing  the  mixture 
in  a crucible.  After  the  operation  is  finiflied,  a regulus  of 
arfenic  will  be  found  at  the  bottom  of  the  crucible  of  a white 
livid  colour,  and  of  confiderable  folidity.  The  iron  and  cop- 
per employed  in  this  procefs  are  not  intended,  as  in  the  ope- 
ration for  the  martial  regulus  of  antimony,  to  precipitate  the 
arfenic,  and  to  feparate  it  from  fulphur  or  any  other  fubflance  ; 
for  the  white  arfenic  is  pure,  and  nothing  is  to  be  taken  from 
it  ; but,  on  the  contrary,  the  inflammable  principle  is  to  be 
added  to  reduce  it  to  a regulus.  The  true  uie  of  thefe  metals 
in  the  prelent  operation 'is  to  unite  with  the  regulus  of  arfenic, 
to  give  it  more  body,  and  to  prevent  its  entire  dilfipatiorl  in  va- 
pours. Hence  the  addition  of  iron,  while  it  procures  thefe 
advantages,  has  the  inconveniency  of  altering  the  purity  of  the 
regulus:  for  the  metallic  fubftance  obtained  is  a regulus  of 
arfenic  allayed  with  iron.  It  may,  however,  be  purified  from 
the  iron  by  fublimation  in  a clofe  veflel ; by  which  operation 
the  regulifed  arfenical  part,  which  is  very  volatile,  is  fublimed 
to  the  top  of  the  veflel,  and  is  feparated  from  the  iron,  which 
being  of  a fixed  nature  remains  at  the  bottom.  We  are  not, 
however,  very  certain,  that  in  this  kind  of  rettification  the 
regulus  of  arfenic  docs  not  carry  along  with  it  a certain  quan- 
tity of  iron  ; for,  in  general,  a volatile  fubftance  raifes  along 
with  it,  in  fublimation,  a part  of  any  fixed  matter  with  which 
it  happened  to  be  united. 

Regulus  of  arfenic  rhadc  by  the  method  we  have  deferibed, 
and  which  we  conhder  as  the  only  one  which  is  pure,  has  all 
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the  properties  of  a femimetal.  It  has  metallic  gravity,  opa- 
city, and  luftre.  Its  colour  is  white  and  livid,  it  tarniffies  in 
the  air,  is  very  brittle,  but  much  more  volatile  than  any  other 
femimetal.  It  eafily  lofes  its  inflammable  principle,  when 
fublimed  in  veifels  into  which  the  air  has  accefs  5 the  l'ublimate 
having  the  appearance  of  gray  flowers,  which  by  repeated  fub- 
limations  become  entirely  white,  and  fimilar  to  white  cryftal- 
line  arfenic.  When  regulus  of  arfenic  is  heated  quickly  and 
firongly  in  open  air,  as  under  a muffle,  it  burns  with  a white 
or  blueiffi  flame,  and  dilfipates  in  a thick  fume,  which  has  a 
very  fetid' fmell,  like  that  of  garlic. 

Regulus  of  arfenic  may  be  combined  with  acids  and  moft 
metals.  We  fhall  only  further  obferve  here,  that,  according 
to  Mr.  Brandt,  in  the  Swedifh  Memoirs,  the  regulus  of  arfenic 
cannot  be  united  with  mercu.ry.  Although  the  phenomena  ex- 
hibited by  white  arfenic  and  regulus  of  arfenic  in  folutions  and 
allays  are  probably  the  fame,  yet  an  accurate  companion  of 
thefe  would  deferve  notice,  efpecially  if  the  regulus  employed 
were  well  made  3 for  fome  difference  muff  proceed  from  the 
greater  or  lefs  quantity  of  what  in  the  old  chemiftry  is  called 
phlogifion,  with  which  it  is  united. 

Regulus  of  Cobalt,  is  a femimetal  lately  difeovered,  a/ffl 
not  yet  perfectly  well  known  : for  the  manner  of  making  it  fee 
Chemistry,  p.  432. 

Many  curious  and  interefting  remarks  are  ftill  to  be  dif- 
eovered concerning  this  Angular  femimetal,  and  we  may  hope 
to  receive  further  information  from  the  endeavours  of  chemifts 
who  have  undertaken  the  examination  of  it. 

REHEARSAL,  in  mufic  and  the  drama,  an  effay  or  expe- 
riment of  fome  compofition,  generally  made  in  private,  pre- 
vious to  its  reprefen tation  or  performance  in  public,  in  order 
to  render  the  a£lors  and  performers  more  perfect  in  their  parts-. 

REICHENBERG,  a ca.ftle  of  Germany,  in  the  circle  of  the 
Upper  Rhine  and  county  of  Catzenlenbogen.  It  is  feated  on  a 
mountain  near  the  Rhine,  and  belongs  to  the  prince  of  Helfe 
Rheinfeld.  E.  Ion.  7.  57.  N.  lat.  50.  4. 

REIN- deer,  or  Tarandus.  See  Cervus. 

REINS,  in  anatomy,  thefamewithKiDNEYS.  See  Anatomy. 

Reins  of  a Bridle,  are  two  long  flips  of  leather,  faftened  on 
each  fide  of  a curb  or  fnaffle,  which  the  rider  holds  in  his  hand 
to  keep  the  horfe  in  fubjeHion.  There  is  alfo  wha-t  is  called 
falfe  reins,  which  is  a lath  of  leather,  pafled  fometimes  through 
the  arch  of  the  banquet,  to  bend  the  horfe’s  neck. 

REJOINDER,  in  law,  is  the  defendant’s  anfwer  to  the 
plaintiff’s  replication  or  reply.  Thus,  in  the  court  of  chancery, 
the  defendant  puts  in  an  anfwer  to  the  plaintiff’s  bill,  which 
is  fometimes  alfo  called  an  exception  ; the  plaintiff's  anfwer  to 
that  is  called  a replication,  and  the  defendant’s  anfwer  to  that  a 
rejoinder. 

RELAND  (Adrian),  an  eminent  Orientaiift,  born  at 
Ryp,  in  North  Holland,  in  1676.  During  three  years  ftudy 
under  Surenhufius,  he  made  an  uncommon  prog  refs  in  the  He- 
brew, Syriac,  Chaldee,  and  Arabic  languages  3 and  thefe  lan- 
guages were  always  his  favourite  ftudy.  In  1701,  he  was,  by 
the  recommendation  of  'king  William,  appointed  profellor  of 
Oriental  languages  and  ecclefiaftical  antiquities  in  the  univerfity 
of  Utrecht  5 and  died  of  the  final  1-pox.  in  1718.  He  was  dif- 
tinguilhed  by  his  modelly,  humanity,  and  learning  ;*and  car- 
ried on  a correfporidence  with  the  moft  eminent  Icholars  of  his 
time.  His  principal  works  are,  1.  An  excellent  defeription  of 
Paleftine.  2.  l ive  diflertations  on  the  Medals  of  the  ancient 
Hebrews  ; and  fevcral  other  diflertations  on  different  iubjetfs. 
3.  An  Introdudtion  to  the  Hebrew  Grammar.  4.  The  Anti- 
quities of  the  ancient  Hebrews.  5.  On  the  Mahometan  Reli- 
gion. Thefe  works  are  all  written  in  Latin. 

RELATION,  the  mutual  refpeft  of  two  things,  or  what 
each  is  with  regard  to  the  other.  See  Metaphysics. 
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Relation,  In  geometry.  See  Ratio. 

Relation,  is  alfo  uled  for  analogy.  See  Analogy,  and 
Metaphysics. 

RELATIVE,  fomething  relating  to  or  refpedling  another. 

Relative,  in  mutic.  See  Mode. 

Relative-Totm.?,  in  logic,  are  words  which  imply  relation  ; 
fuch  are  matter  and  l'ervant,  hufband  and  wife,  &rc.  In  gram- 
mar, relative  words  are  thofe  which  anfwer  to  fome  other  word 
foregoing,  called  the  antecedent  ; fuch  are  the  relative  pronouns 
qui,  qua,  quod,  See.  and  in  Engliili,  n. uho,  whom,  which,  &c. 
The  word  anfwerins:  to  thefe  relatives  is  often  undcrltood,  as 
“ I know  whom  you  mean,”  for  “ I know  the  perlon  whom 
you  mean.” 

RELAXATION,  in  medicine,  the  aft  of  loofening  or 
flackening ; or  the  loofenefs  or  flacknefs  of  the  fibres,  nerves, 
mutcles.  Sec. 

RELAY,  a fupply  of  horfes,  placed  on  the  road,  and  ap- 
pointed to  be  ready  for  a traveller  to  change,  in  order  to  make 
the  greater  expedition. 

RELEASE,  in  law,  is  a difeharge  or  conveyance  of  a man’s 
right  in  lands  or  tenements,  to  another  that  hath  fome  former 
eftate  in  pofleffion.  The  words  generally  ufed  therein  are 
“ remifed,  releafed,  and  for  ever  quit-claimed.”  And  thefe  re- 
leafes  may  enure,  either,  i.  By  way  of  enlarging  an  ejlate,  or 
xnlarger  C ejlate:  as,  if  there  be  tenant  for  life  or  years,  re-  ' 
mainder  to  another  in  fee,  and  he  in  remainder  releafes  all  his 
right  to  the  particular  tenant  and  his  heirs,  this  gives  him  the 
eftate  in  fee.  But  in  this  cafe  the  releffee  muft  be  in  poffeffion 
of  fome  eftate,  for  the  releafe  to  work  upon  ; for,  if  there  be 
lefl'ee  for  years,  and,  before  he  enters  and  is  in  poffeflion,  the 
lelTor  releafes  to  him  all  his  right  in  the  reverfion,  fuch  releafe 
is  void  for  want  of  poffeflion  in  the  releffee.  2.  By way  oipaffwg 
an  ejlate,  or  mitter  T ejlate : as,  when  one  of  two  coparceners 

releafetn  ail  his  right  to  the  other,  this  paffeth  the  fee-fimple 
of  the  whole.  And,  in  both  thefe  cafes,  there  mull  be  a privity 
of  eftate  between  the  releffor  and  releffee  ; that  is,  one  of  their 
eftates  muft  be  fo  related  to  the  other,  as  to  make  but  one  and 
the  fame  eftate  in  law.  3.  By  way  of  pajjing  a right,  or  mitter 
le  droit : as  if  a man  be  dilfeifed,  and  reieafeth  to  his  diffeifor 
all  his  right,  hereby  the  diffeifor  acquires  a new  right, 
which  changes  the  quality  of  his  eftate,  and  renders  that 
lawful  which  before  was  tortious.  4.  By  way  of  extin- 
guijbment : as,  if  my  tenant  for  life  makes  a leafe  to  A for 
life,  remainder  to  B and  his  heirs,  and  1 releafe  to  A ; this  ex- 
tinguifhes  rav  right  to  the  reverfion,  and  (hall  enure  to  the 
advantage  of  B’s  remainder  as  well  as  of  A’s  particular  eftate. 
5.  By  way  of  entry  and  feoffment  : as,  if  there  be  two  joint 
diffeifors,  and  the  diffeifee  releafes  to  one  of  them,  he  (hall  be 
foie  feifed,  and  fnall  keep  out  his  former  companion  ; which  is 
the  tame  in  effeft  as  if  the  difleifee  had  entered,  and  thereby 
put  an  end  to  the  difteifin,  and  afterwards  had  enfeoffed  one 
of  the  diffeifors  in  fee.  And  hereupon  wc  may  obferve,  that 
when  a man  has  in  himfelf  the  poffeffion  of  lands,  he  muft  at 
the  common  law  convey  the  freehold  by  feoffment  arid  livery  ; 
which  makes  a notoriety  in  the  country:  but  if  a man  has  only 
a right  or  a future  intereft,  he  may  convey  that  right  or  intereft 
by  a mere  releafe  to  him  that  is  in  pofleftion  of  the  land  : for 
the  occupancy  of  the  releilee  is  a matter  of  fufficient  notoriety 
already. 

RELICS,  in  the  Romifh  church,  the  remains  of  the  bodies 
or  clothes  of  faints  or  martyrs,  and  the  inftruments  by  which 
they  were  put  to  death,  devoutly  preferved,  in  honour  to  their 
inemory;  killed,  revered,  and  carried  in  proceffion.  The  re- 
Ipeft  which  was  juftly  due  to  the  martyrs  and  teachers  of  the 
Chriftian  faith,  in  a few  ages  increafed  almoft  to  adoration  ; 
and  at  length  adoration  was  really  paid  both  to  departed  faints 
and  to  relics  of  holy  men  or  holy  things.  The  abufes  of  the 

7 


church  of  Rome,  with  refpeft  to  relics,  are  very  flagrant  and 
notorious.  For,  fuch  was  the  rage  for  them  at  one  time,  that,, 
as  F.  Mabillon  a Benediftine  juftly  complains,  the  altars  were 
loaded  with  fufpefted  relics  ; numerous  fpurious  ones  being 
everywhere  offered  to  the  piety  and  devotion  of  the  faithful. 
He  adds,  too,  that  bones  are  often  confecrated,  which,  fo  far 
from  belonging  to  faints,  probably  do  not  belong  to  Chriftians. 
From  the  catacombs  numerous  relics  have  been  taken,  and  yet 
it  is  not  known  who  were  the  perfons  interred  therein.  In  the 
nth  century,  relics  were  tried  by  fire,  and  thofe  which  did  not 
confume  were  reckoned  genuine,  and  the  reft  not.  Relics  were, 
and  (till  are,  preferved  on  the  altars  whereon  mafs  is  celebrated  y. 
a fquare  hole  being  made  in  the  middle  of  the  altar,  big  enough 
to  receive  the  hand,  and  herein  is  the  relic  depofited,  beim' 
firft  wrapped  in  red  (ilk,  and  enclofed  in  a leaden  box. 

The  llomanifts  plead  antiquity  in  behalf  of  relics  : For 
the  Manichees,  out  of  hatred  to  the  (lefh,  which  they  confi- 
dered  as  an  evil  principle,  refufed  to  honour  the  relics  of  faints; 
which  is  reckoned  a kind  of  proof  that  the  Catholics  did  it  in 
the  firft  ages. 

We  know,  indeed,  that  the  touching  of  linen  cloths  on 
relics,  from  an  opinion  of  fome  extraordinary  virtue  derived 
therefrom,  was  as  ancient  as  the  firlt  ages,  there  being  a hole 
made  in  the  coffins  of  the  40  martyrs  at  Conftantinople  ex- 
prefsly  for  this  purpofe.  The  honouring  the  relics  of  faints,  on 
which  the  church  of  Rome  afterwards  founded  her  fuperftitious 
and  lucrative  ufe  of  them,  as  objefts  of  devotion,  as  a kind  of 
charms  or  amulets,  and  as  inftruments  of  pretended  miracles, 
appears  to  have  originated  in  a very  ancient  cuftom  that  pre- 
vailed among  Chriftians,  of  affembling  at  the  cemeteries  or 
burying-places  of  the  martyrs,  for  the  purpofe  of  comme- 
morating them,  and  of  performing  divine  worftiip.  When 
the  profeflion  of  Chriftianity  obtained  the  protection  of  the 
civil  government,  under  Conftantine  the  Great,  (lately  churches 
were  ereCted  over  their  fepulchres,  and  their  names  and  memo- 
ries were  treated  with  every  poffible  token  of  affeftion  and  re- 
fpeift.  This  reverence,  however,  gradually  exceeded  all  reafon- 
able  bounds  ; and  thofe  prayers  and  religious  fervice3  were 
thought  to  have  a peculiar  fanClity  and  virtue,  which  were  per- 
formed over  their  tombs.  Hence  the  praClice  which  afterwards 
obtained,  of  depofiting  relics  of  faints  and  martyrs  under  the 
altars  in  all  churches.  This  pra&iee  was  then  thought  of  fuch 
importance,  that  St.  Ambrofe  would  not  confecrate  a church 
becaufe  it  had  no  relics  ; and  the  council  of  Conftantinople  in 
Trullo  ordained,  that  thofe  altars  ftiould  be  demoliftied  under, 
which  there  were  found  no  relics.  The  rage  of  procuring  relics 
for  this  and  other  purpofes  of  a fimilar  nature  became  fo  ex^ 
cefiive,  that  in  386  the  emperor  Theodofms  the  Great  was 
obliged  to  pafs  a law,  forbidding  the  people  to  dig  up  the  bo- 
dies of  the  martyrs,  and  to  traffic  in  their  relics. 

Such  was  the  origin  of  that  refpefl  for  (acred  relics,  which’ 
afterwards  was  perverted  into  a formal  worftiip  of  them,  and 
became  the  occalion  of  innumerable  procellions,  pilgrimages, 
arid  miracles,  from  which  the  church  of  Rome  hath  derived 
incredible  advantage. — In  the  end  of  the  ninth  century,  it  was 
not  fufficient  to  reverence  departed  faints,  and  to  confide  in 
their  intercellions  and  fuccours,  to  clothe  them  with  an  imagi- 
nary power  of  healing  difeafes,  working  miracles,  and  deliver- 
ing from  all  forts  of  calamities  and  dangers  ; their  bones,  their 
clothes,  the  apparel  and  furniture  they  had  pofleffed  during 
their  lives,  the  very  ground  which  they  had  touched,  or  in- 
which  their  putrified  carcafes  were  laid,  were  treated  with  a 
ftupid  veneration,  and  fuppofed  to  retain  the  marvellous  virtue 
of  healing  all  diforders  both  of  body  and  mind,  and  of  defend- 
ing luch  as  poffefl’ed  them  againft  all  the  aflaults  and  devices  of 
the  devil.  The  confequence  of  all  this  was,  that  every  one  was 
eager  to  provide  himlelf  with  thefe  falutary  remedies confe- 
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qucntly  great  numbers  undertook  fatiguing  and  perilous  voyages 
and  fubjeited  themfelves  to  all  forts  of  hardlhips ; while  others 
made  ule  of  this  delufion  to  accumulate  their  riches,  and  to  im- 
pofe  upon  the  miferable  multitude  by  the  mod  impious  and  block- 
ing inventions.  As  the  demand  for  relics  was  prodigious  and 
univerfal,  the  clergy  employed  the  utmoft  dexterity  to  fatisfy  all 
demands,  and  were  far  from  being  nice  in  the  methods  they 
ufed  for  that  end.  The  bodies  of  the  faints  were  fought  by 
fading  and  prayer,  indituted  by  the  pried  in  order  to  obtain  a 
divine  anfwer  and  an  infallible  direction,  and  this  pretended  di- 
reftion  never  failed  to  accomplidi  their  defires  ; the  holy  car- 
cafe  was  always  found,  and  that  always  in  confequence,  as  they 
impioufly  gave  out,  of  the  fuggedion  and  infpiration  of  God 
himfelf.  Each  difcovery  of  this  kind  was  attended  with  excef- 
five  demondrationsof  joy,  and  animated  the  zeal  of  thefe  devout 
feekers  to  enrich  the  church  dill  more  and  more  with  this  new 
kind  of  trealure.  Many  travelled  with  this'view  into  the 
Eadern  provinces,  and  frequented  the  places  which  Chrid  and 
his  difciples  had  honoured  with  their  prefence,  that,  with  the 
bones  and  other  facrcd  remains  of  the  fird  heralds  of  the  go- 
fpel,  they  might  comfort  dejefted  minds,  calm  trembling  con- 
fciences,  fave  finking  dates,  and  defend  their  inhabitants  from 
all  torts  of  calamities.  Nor  did  thefe  pious  travellers  return 
home  empty  the  craft,  dexterity,  and  knavery  of  the  Greeks 
found  a rich  prey  in  the  fiupid  credulity  of  the  Latin  relic- 
hunters,  and  made  a profitable  commerce  of  this  new  devotion. 
The  latter  paid  confiderable  turns  for  legs  and  arms,  fluids  and 
jaw-bones  (feveral  of  which  were  pagan,  and  fome  not  hu- 
man), and  other  things  that  were  fuppofed  to  have  belonged 
to  the  primitive  worthies  of  the  Chriitian  church  ; and  thus 
the  Latin  churches  came  to  the  potletfion  of  thofe  celebrated 
relics  of  St.  Mark,  St.  James,  St.  Bartholomew,  Cyprian, 
Vautaleon,  and  others,  which  they  diow  at  this  day  with  fo 
much  odentation.  But  there  were  many  who,  unable  to  pro- 
cure for  themfelves  thefe  fpiritual  treasures  by  voyages  and 
prayers,  had  recourfe  to  violence  and  theft  ; for  all  forts  of 
means,  and  all  forts  of  attempts  in  a caufe  of  this  nature,  were 
confidered,  when  fuccefsful,  as  pious  and  acceptable  to  the  Su- 
preme Being. — Befides  the  arguments  from  antiquity  to  which 
the  Papids  refer,  in  vindication  of  their  worfhip  of  relics,  of 
which  the  reader  may  form  fome  judgment  from  this  article, 
Bellarmine  appeals  to  Scripture  in  fupport  of  it,  and  cites  the 
following  padages,  viz.  Exod.  xii’k  j 9 . ; Deut.  xxxiv.  6.; 
2 Kings  xiii.  21.  ; 2 Kings  xxiii.  16,  17,  18.  ; Ifaiah  xi.  10.; 
Matthew  xi.  20,21,  22.5  A6ts  v.  12 — 15.;  Ails  xix.  1 1,  1 2. 
See  Popery. 

The  Roman  Catholics  in  Great  Britain  do  not  acknowledge 
any  worfhip  to  be  due  to  relics,  but  merely  a high  veneration 
and  refpe£I,  by  which  means  they  think  they  honour  God,  who, 
they  fay,  has  often  wrought  very  extraordinary  miracles  by 
them.  But,  however  proper  this  veneration  and  refpeft  may- 
be, its  abufe  has  been  fo  great  and  fo  general,  as  fully  to  warrant 
the  rejection  of  them  altogether. 

Relics  are  forbidden  to  be  ufed  or  brought  into  England  by 
feveral  datutes  : and  juftices  of  peace  are  empowered  to  fearch 
houfcs  for  popifh  books  and  relics,  which,  when  found,  are  to 
be  defaced  and  burnt,  See.  3 Jac.  I.  cap.  26. 

RELICT,  in  law,  the  fame  with  Widow. 

RELIEF  (Relevamen but,  in  Domefday,  Relevatio,  Rele- 
< vium ),  fignifies  a certain  fum  of  money,  which  the  tenant  hold- 
ing by  knight’s  fervice,  grand  ferjeanty,  or  other  tenure,  (for 
which  homage  or  legal  fervice  is  due),  and  being  at  full 
age  at  the  death  of  his  ancedor,  paid  unto  his  lord  at  his 
entrance.  See  Primer,.  Though  reliefs  had  their  original 
while  feods  were  only  life  eftates,  yet  they  continued  after  fcods 


became  hereditary ; and  were  therefore  looked-  upon,  very 
juftly,  as  one  of  the  greated  grievances  of  tenure  : efpeciaily 
when,  at  the  fird,  they  were  merely  arbitrary  ami  at  the  will  of 
the  lord  ; to  that,  if  he  pleafed  to  demand  an  exorbitant  relief, 
it  was  in  effeft  to  difinherit  the  heir.  The  Englith  ill  brooked 
this  confequence  of  their  new-adopted  policy  j and  therefore 
Wiiliam  the  Conqueror  by  his  laws  afeertained  the  relief,  by 
directing  (in  imitation  of  the  Danidt  heriois),  that  a certain 
quantity  of  arms,  and  habiliments  of  war,  Oiould  be  paid  by 
the  earls,  barons,  and  vavafours  refpeCtively  ; and,  if  the  latter 
had  no  arms,  they  diould  pay  100s.  William  Rufus  broke 
through  this  compofition,  and  again  demanded  arbitrary  un- 
certain reliefs,  as  due  by  the  feodal  laws  ; thereby  in  effeft 
obliging  every  heir  to  new-purchafe  or  redeem  his  land  : hut 
his  brother  Henry  I.  by  the  charter  before  mentioned,  redored 
his  father’s  law  3 and  ordained,  that  the  relief  to  be  paid  lhould 
be  according  to  the  law  fo  eftablifiied,  and  not  an  arbitrary  re- 
demption.— But  afterwards,  when,  by'  an  ordinance  in  2J 
Hen.  If.  called  the  afjife  of  arms,  it  was  provided,  that  every 
man’s  armour  (hould  defeend  to  his  heir,  for  defence  of  the 
realm,  and  it  thereby  became  impracticable  to  pay  thefe  ac- 
knowledgements in  arms  according  to  the  laws  of  the  Con- 
queror, the  compofition  was  uni verlally  accepted  of  100s  for 
every  knight’s  fee,  as  we  find  it  ever  after  edablifhed.  But  it 
mud  be  remembered,  that  this  relief  was  only  then  payable,  if 
the  heir  at  the  death  of  his  ancedor  had  attained  his  full  age 
of  21  years. 

To  RELIEVE  the  Guard,  is  to  put  fredi  men  upon  guard, 
which  is  generally  every  24  hours. 

To  Relieve  the  Trenches , is  to  relieve  the  guard  of  the 
trenches,  by  appointing  thole  for  that  duty  who  have  been  there 

before. 

To  Relieve  the  Sentries,  is  to  put  fredi  men  upon  that 
duty'  from  the  guard,  which  is  geuerally  done  every  two  hours, 
by  a corporal  who  attends  the  relief,  to  fee  that  the  proper  or- 
ders are  delivered  to  the  foldier  who  relieves. 

RELIEVO,  or  Relief,  in  fculpture,  &c.  is  the  proje&ure 
or  danding  out  of  a figure  which  rifes  prominent  from  the 
ground  or  plane  on  which  it  is  formed  ; whether  that  figure 
be  cut  with  the  chifel,  moulded,  or  cad.  There  are  three  kinds 
or  degrees  of  relievo,  viz.  alto,  baflo,  and  demi-relievo.  The 
alto-relievo,  called  alfo  baut-reUef,  or  high-relievo,  is  when  the 
figure  is  formed  after  nature,  and  projeHs  as  much  as  the  life. 
B ado-relievo,  bas-relief,  or  low-relievo,  is  when  the  work  is- 
raifed  a little  from  the  ground,  as  in  medals,  and  the  frontif- 
pieces  of  buildings  5 and  particularly  in  the  hidories,  fedoons, 
foliages,  and  other  ornaments  of  friezes.  Demi-relievo  is  when 
one  half  of  the  figure  rifes  from  the  plane.  When,  in  a balfo- 
relievo,  there  are  parts  that  dand  dear  out,  detached  from  the 
red,  the  work  is  called  a denn-haffo.  In  architeHure,  the  re- 
lievo or  projedure  of  the  ornaments  ought  always  to  be  pro- 
portioned to  the  magnitude  of  the  building  it  adorns,,  and  to- 
the  didance  at  which  it  is  to  be  viewed. 

Relievo,  or  Relief,  in  painting,  is  the  degree  of  boldncfe 
with  which  the  figures  feem,  at  a due  didance,  to  Hand  out 
from  the  ground  of  the  painting.  The  relievo  depends  much 
upon  the  depth  of  the  thadow,  and  the  drength  of  the  light  y 
or  on  the  height  of  the  different  colours,  bordering  on  one  an- 
other ; and  particularly  on  the  difference  of  the  colour  of  the 
figure  from  that  of  the  ground  : thus,  when  the  light  is  fo  dil- 
pofed  as  to  make  the  neared  parts  of  the  figure  advance,  and  is 
well  diffufed  on  the  malfes,  yet  infenfibly  diminithing,  and  ter- 
minating in  a large  fpacious  diadow,  brought  off  infenfibly, 
the  relievo  is  laid  to  be  bold,  and  the  clair  oblcuie  well  uudei> 
dood. 


BOOKS  lately  Publijhcd  by  G.  KFARSLFY,  Fleet-street , London. 
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In  One  very  large  Volume,  Quarto,  liandfomely  printed  on  a 

fine  Medium  Paper,  and  illuftrated  by  Forty-feven  Copper- 
plates, neatly  engraved,  price  Two  Guineas  in  Boards, 

A1  SYSTEM  OF  FAMILIAR  PHILOSOPHY 

In  Twelve  LeCtures,  being  the  C-ourfe  ufually  Read  by 

Mr.  A.  WALKER: 

Containing  the  Elements,  and  the  pradt-ical  Ufes  to  be  drawn 
from  the  Chemical  Properties  of  Matter ; the  principles  and 
application  of  Mechanics,  of  Hydro ilatics,  of  Plydraulics,  of 
Pneumatics,  of  Magnetifm,  of  EleCtricity,  of  Optics,  and  of 
Aftronomy,  including  every  material  modern  difeovery  and 
improvement  to  the  prefent  time. 

1.  Mr.  Walker’s  first  lecture  is  introductory,  on 
the  Nature  of  Light,  and  Fire. 

2.  Of  the  particles  of  Matter-,  their  minutenefs, 
hardnefs,  extenlion,  divifibility,  inertia  and  cohefion,  and  on 
Magnetifm. 

3.  Om  Mechanical  Powers,  as  applied  to  the  Wind- 
mill and  travelling  Corn -mill,  Wheel-carriages,  containing  a 
variety  of  experiments  for  Improvement  of  Coaches,  Carts, 
Waggons,  &c. 

4.  On  Chemistry,  on  Acids,  Alkalis,  Diftillation,  Sub- 
limation, on  affinitive  Attraction,  of  Combullion,  Metals,  Mi- 
nerals, Vegetable  and  Animal  Analyfis,  Chemical  Apparatus, 
Mifcellaneous  Obfervations  and  Experiments  in  Chemiflry. 

5.  On  the  Atmosphere,  Mechanical  and  Chemical  Pro- 
perties of  Air ; on  Wind,  Air-guns,  Wind-guns,  on  Sound, 
Sympathy  of  Sound. 

6.  Hydrostatics,  Hydraulics;  of  fpecific  Gravities, 
on  the  Diver’s  Bell,  of  Pumps,  the  Rope  Pump,  the  forcing 
Pump,  Boulton  and  Watt’s  Steam  Engine,  Steam  Engine 
with  the  Cylinder  in  the  Boiler. 

7.  Electricity,  Introductory  Remarks,  on  EleCtrical 
Machines,  on  Points,  on  the  attraction  and  repellency  of  Elec- 
tricity, on  the  Leyden  Vial. 

8.  Electricity,  continued  ; of  fpontaneous  EleCtricity, 
of  Lightning,  of  Animal  EleCtricity,  Medical  EleCtricity,  Ex- 
periments mifcellaneous  and  entertaining. 

g , Optics,  on  Vifion,  Optical  Inftruments,  the  Night 
Glafs,the  RefraCting  and  Reflecting  Telefcopes,  of  the  Single, 
Double  or  Compound,  Solar,  and  Opaque  Microfcope,  the 
Magic  Lantern,  Mifcellaneous  Experiments,  Deceptions,  &c. 

10.  Astronomy,  General  View  of  Creation  ; ancient  Opi- 
nions concerning  it;  why  the  Earth  mud  be  a Globe;  Day, 
Night,  and  the  Seafons,  how  produced  ; on  the  Celeltial  Globe; 
Origin  and  Ufe  of  the  Conftellations ; thofe  ufeful  in  Naviga- 
tion ; Equinoxes  ; Zodiac;  Equation  of  Time ; Ufe  of  Time- 
keepers, & c. 

11.  On  the  Moon,  her  Motion  and  Eclipfes  ; Horizontal 
and  Harveft  Moon  ; on  the  caufe  of  Tides  in  the  Air  and  Sea; 
on  Currents. 

12.  Astronomy  continued,  Newtonian  DoCtrine,  refpeCt- 
ing  the  Laws  of  the  Planetary  Motion  ; character  and  proper- 
ties of  the  Planets  arttl  their  Moons ; ufe  of  the  Nautical 
Ephemeris  ; on  Altitude  and  RefraCtion  ; on  Comets,  &e.  &c. 

In  one  very  large  Volume,  OCtavo,  very  clofely  printed,  and 
containing  near  one  thonfand pages, 

Price  Fourteen  Shillings  in  boaids, 

THE  EDINBURGH  PRACTICE  OF  PHYSIC 
AND  SURGERY, 

Preceded  by  an  abftraCt  of  the  Theory  of  Medicine,  and  the 
Nofology  of  Dr.  Cullen  ; and  including  upwards  of  five 
hundr  ed  authentic  Formulae,  from  the  books  of  St.  Bar- 
tholomew's. St.  George's,  St.  Thomas's,  Guys,  and  other  Hof- 
pitals  in  London  ; and  from  the  LeCtures  and  writings  of  the 
mod  eminent  public  teachers. 

With  four  quarto  plates,  neatly  engraved,  reprcfcntbig  the 
different  indruinents  ufed  in  furgery. 


VOLUME  THE  FIRST, 

liandfomely  printed  in  Quarto  on  a Fine  Paper, 

Price  1 1.  5 s.  in  Boards, 

OF  A NEW  WORK  ENTITLED 

GENERAL  BIOGRAPHY, 

Or  Lives  of  the  most  eminent  Persons  of  all  Ages, 
Countries,  Conditions,  and  Professions,  arranged 

ACCORDING  TO  ALPHABETICAL  ORDER;  chiefly  COUipofed 

By  J.  AIRIN',  M.  D. 

and  the  late 

Rev.  WILLIAM  ENFIELD,  LL.  D. 

It  is  the  particular  purpofe  of  this  Work,  to  afford  a more 
charaCteridic  and  impartial  edimate,  moral  and  intellectual, 
of  the  fubjeds  of  biographical  record,  than  has  hitherto  been 
done  in  dmilar  Publications  ; and  likewife  to  proportion  more 
judly  the  length  and  minutenefs  of  the  narrative,  to  the  re- 
lative confequence  of  the  individual  commemorated.  By 
attention  to  thefe  points,  it  is  hoped  that  fuch  a view  has 
been  given  of  all  the  mod  confpicuous  CharaClers  in  Hillory 
and  Literature,  as  may  fuffice  for  the  indruCLon  and  enter- 
tainment of  general  readers,  and  preclude  the  neceffity  of 
confulting  a variety  of  authors.  For  the  ufe  of  thofe  who 
wiflr  to  make  more  particular  inquiries,  and  likewife  for  the 
purpofe  of  authenticating  the  matter  of  narration,  Refe- 
rences are  fubjoined  to  every  Angle  article  of  the  fources 
whence  the  information  has  been  derived. 

The  future  Volumes  will  be  conducted  as  nearly  as  poffible 
in  the  fame  fpirit  with  that  now  prefented  to  the  Public. 
The  new  literary  abidance  which  the  death  of  Dr.  Enfield 
has  rendered  neceffary,  has  already  been  in  part  fecured,  and 
will  in  due  time  be  made  known  to  the  Eucouragers  of  the 
undertaking. 


VOLUME  THE  FIRST, 

Eleganaly  printed  on  very  fine  Paper,  in  Medium  OCtavo  $ 
but  from  its  fize  divided  into  Two  Parts, 

Price  One  Guinea  and  a Half  in  Boards,  of 

GENERAL  ZOOLOGY, 

OR 

SYSTEMATIC  NATURAL  HISTORY, 

By  GEORGE  SHAW,  M.D\  F.R.S.  &c.  &c. 

With  upwards  of  One  Hundred  and  Twenty  Plates, 
From  the  Fird  Authorities, 

Or  the  mod  feleCt  Specimens  in  the  Britifli,  Leverian,  and 
other  Mufeums,  principally  engraved  by  Mr.  Heath. 

In  the  courfe  of  this  work  will  be  comprifed  the  whole  of 
what  is  termed  Z oology,  or  the  Hiftory  of  the  Animal  World. 
It  will  commence  with  Quadrupeds,  and  will  proceed,  in  fyf- 
tematic  order,  through  all  the  remaining  branches,  viz.  Birds, 
Amphibia,  Fiflies,  InfeCts,  Vermes,  Teftaceous  Animals, 
Zoophytes,  &:c.  The  number  of  volumes  will  probably 
amount  to  ten  or  twelve.  > ' 

It  is  fcarcely  neceffary  to  obferve,  that  in  this  publication 
particular  attention  has  been  paid  to  the  lately  difeovered  ani- 
mals from  New  Holland,  which,  from  their  highly  lingular 
conformation,  form  fo  intereffing  a part  of  Natural  Hillory. 

The  Linnxan  arrangement,  with  Come  occafional  variations, 
will  in  general  be  pmfued,  as  ••n  the  whole  the  mod  eligible. 

The  Second  Volume,  which  will  conclude  the  Quadrupeds,  is 
in  the  prefs,  and  will  be  publiflied  about  December  1800  ; and 
it  is  intended  that  two  volumes  (hall  appear,  if  poffible,  an-; 
nually,  till  the  whole  undertaking  is  completed. 


* A few  copies  arc  talen  off  on  Whatman's  faper  loyal 
paper,  and  hot  prtjj'ed,  price  two  guineas  and  a half  in  boards. 
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PHYSICS. 


AGRICULTURE,  and  a rude  medicine,  were  the  firfl 
arts,  30  b 

Arifotle,  what  he  calls  Nature  is  in  our  days  called  a God,  27  a 

Axioms,  two  in  phyfics,  34  a 

Bacons  Novum  Organum  Scientiarum,  40  b 

Body,  why  fo  called,  26  b 

Bofc.vicb's  definition  of  fluids,  35  b 

Breath,  what  is  meant  by,  26  a 

Briti/h  philofophers  have  been  mod  fuccefsful,  30  a 

Bleats,  Chevalier,  empirical  rule  of,  42  a 

Cohefion,  force  of  defined,  34  b 

Corpufcular  force  defined  35  a 

Description  of  the  firfl:  hufbandmen,  3 1 & 

of  any  thing,  what  is  fo  called,  2$  a 

Difinftive  nature  of  a thing,  what,  25  b 
Experimental  philofophy,  denned,  40  a 

Force,  what  is  meant  by  Lord  Monboddo  by  that  expreffion. 


27  b 

Franklin  and  iEpinus,  are  the  mod  fuccefsful  authors  on  elec- 
tricity, 36  b 

Gallician  fchools,  the,  have  as  yet  made  but  little  impreflions 
' in  Great  Britain,  30  a 

Gilbert,  Dr.  was  the  firft  who  confidered  the  magnetical  phe- 
nomena, 36  b 

Greeks,  the,  were  good  arithmeticians  while  geometry  was  in 


its  infancy,  31  b 
Gunpowder,  defined,  3 6 b 

Hales,  Dr.  has  eftabliftied  curious  fa£Is  in  animal  and  vegeta 


Lie  economy,  33  b 

ITiJlorian,  the,  who  is  ignorant  of  natural  philofophy  eafily  ad- 
mits the  miraculous,  42  £ 

Hydrojlatics,  defined,  36  a 

Immediate,  the,  exertion  of  the  caufe  in  chemiftry  is  not  per- 
ceived, 32  a 

Inertia,  what,  37  b 

Inquiry,  by  experiment,  a treatife  on  much  wanted,  40  b 

Intent. on,  what  is  meant  by,  2 $ b 

Knowledge  of  nature,,  might  have  prevented  many  condemna- 
tions for  forcery,  42  b 

Vol.  VIII. 


Laws  of  motion  defined,  34  a 
Magnetifm,  what,  3 6 b 
Material  fyftem,  what  is  meant  by,  29  b 
Mathematics  are  eflential  to  the  ftudy  of  philofophy,  39  b 
Mathematical  reafoning  made  ufe  of  by  Dr,  Friend,  Keil, 
Boerhaave,  Hartley,  and  others,  32  b 
Mechanical  philofophy  defined,  33  b 
Mind  and  body,  why  fo  called,  27  a 

• and  matter,  the  important  difference  between,  27  b 

what  is  meant  by  that  expreffion,  26  a 

Mirabeau  and  Diderot,  deteftable  fophifms  of,  43  k 
Monades,  of  Leibnitz,  what,  27  a 

Monboddo,  Lord,  what  he  means  by  the  word  Force,  27  fr 
Natural  hiftory  of  the  phyfical  fciences,  what,  32  <z 
Nature  of  a thing,  what,  25 

Navigator,  the,  mull  have  recourle  to  aftronomy,  42  a: 
Newton  has  enlarged  our  flock  of  knowledge  by  his  explana- 
tion  of  the  planetary  motions,  33  a 
Newton's  definition,  of  fluids,  35  b 

myfteries  of  corporeal  action  illuftrated  by  a figure. 

38  a 

Phenomenon , what  is  the  meaning  of 
Phyfics,  defined,  25  a,  30  a 

■ fee  Philofophy 

Phyfician,  a rude  one  deferibed,  30  b 
Pneumatics,  defined,  36  a 
Religion,  teachers  of  fciences  necelfary  to,  43  a 
Roemer's  dilcovery  that  apparition  was  not  inftantaneons, 
37<* 

Sehvla  Phyfca  comprehended  all  the  phenomena  of  the  ma- 
terial world,  36  b 

Summum  bonnm,  what  is  meant  by,  29  a 
Supreme  Mind,  what  is  meant  by,  28  b 
Syj'tcm  of  nature,  what  may  be  properly  fo  called,  2 7 a 
Tartar  nations,  hanging  is  held  in  horror  by  'he,  2^  b 
Ta/le  for  the  mathematical  fciences  has  decline  1 in  Great 
Britain,  39  b 

T aider e verfus  folcm,  the  meaning  of  that  pbrnfe,  39  a, 
Thinking  and  unthinking  beings,  claflcs  of,  ah  a 
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Thinks,  wifhes,  and  defigns,  that  air  or  breath  cannot  be  the  Vapour,  what,  36  a 
luhitance  which,  26  b Wind,  what,  36  a 

Un'me> Jal  gravitation,  what,  34  b Hark  of  art,  the  world  appears  to  be  a,  280 

Univcrfe,  what  may  be  fo  called,  25  a 


PHYSIOGNOMY. 


ANCIENTS,  the,  extended  not  the  fcience  of  phyliognomy 
beyond  man,  44  a 

Arijlotle's  method  of  teaching  phyfiognomy,  45  a 
Boy  e admits  of  the  extenfive  lignification  of  phyfiognomy, 
44  a 

Cicero  appears  to  have  been  particularly  attached  to  this 
fcience,  45  b 

Deity,  the  perfection  of,  phyfiognomy  fhows  the,  47  b 
Egp'ft,  the  fcience  of  phyfiognomy  cultivated  in,  44  b 
Formey,  M.  attacks  Lavater’s  work,  47 
Gwytber , Dr.  noticed  phyfiognomy  with  approbation,  46  a 
Hippocrates  and  Galen,  many  phyfiognomical  obfervations 
occur  in,  45  b 

Lavater , M-  has  illuftrated  his  remarks  by  engravings, 
46* 


Lavater,  M.  his  great  work  on  phyfiognomy,  46  a 
Parfons,  Dr.  wrote  his  Human  Phyfiognomy  Explained,  46  a 
Pemetty , M.  and  M.  Le  Cat,  a long  controverfy  between, 

44  b 

Phyfiognomy , defined,  44  a 
fee  Signature 

* — Polemon  of  Athens,  Adamantius  the  fophift,  and 

feveral  others  wrote  on  the  fubjeft  of.  45  b 
Pythagorean  tchool,  were  tubjeCted  to  the  phyfiognomy  of  their 
matters,  45  b 

Roman  empire,  this  profeflion  was  praftifed  under  the,  417  b 
Sallu/l,  Suetonius,  Seneca,  Pliny,  Plutarch,  and  others,  many 
phyfiognomical  remarks  occur  in,  45  b 
Tbeophrajius,  wrote  a treatife  on  phyfiognomy  of  manners, 

45  a 
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ABSORPTION,  73  a 
Animal  magnetifim,  what,  51  a 
eleCtricity,  what,  51  a 

Animals  fubfift  in  their  torpid  date  by  the  re-abforption  of 
fat,  63  a 

•  , table  of,  56 

Aubcnton,  D',  reafons  with  clearnefs  on  Zoophytes,  39  & 

Amt,  that  the  animal  organs  can  fix,  31  a 

Azyr,  D’,  a table  of  phyfiology  by,  57 

Bellini,  of  Florence,  firft  introduced  phyfiology,  49  a 

Blood  which  is  in  continual  motion  has  a circular  courfe, 

5 2 b 

Bonnet  fuppofes  that  in  feme  world  more  perfeCt  than  ours, 
the  rocks  may  be  organized,  &c.  -60  note 
Bonnet,  M.  called  nerve  by  the  name  of  marrow,  53  a 
Borelli,  was  of  opinion  that  fome  animals  lived  upon  fand, 
71  a _ 

•  profeflbr,  wrote  his  work,  De  Motu  Animalium,  49  b 

Cbaptal,  M.  is  allured  that  fiflies  are  fenfible  of  the  aCtion  of 

ail  gafes,  63  b 

- M.  fuppofed  that  foils  aCd  but  as  fo  many  fpunges, 

69  b N 

•  h's  elements  of  chemiftry,  a quotation  from,  70  b 

Cbcmi/lry  now  holds  that  place  which  was  formerly  poflefl'cd  by 

geomery  and  mechanics,  30  a 
Chyle,  what,  73  a 

Circulation,  of  the  blood,  76  b.  Hippocrates  fpeaks  of  the 
ufual  and  conflant  motion  of  the  blood,  ibid.  Galen  dii- 
covered  that  the  arteries  contained  blood  as  well  as  the  veins, 
ibid.  Vefalius  differs  from  Galen,  77  a.  Caefalpinus  knew 
not  the  Idler  circulation,  but  had  obferved  that  there  were 
times  when  the  blood  flowed  from  the  branches  of  the  veins 
towards  their  trunks,  ibid.  Hieronymus  Fabricius,  dif- 
covend  that  veins  had  their  valve?,  in  one  of  his  dilfeClions, 
77  b.  Harvey,  Dr.  was  the  firft  who  dilcovered  the  cir- 
culation of  the  blood,  and  taught  it  in  16 16.  His  difeovery 
fliowed  that  in  molt  animals  the  blood  circulates  in  arteries 


and  veins,  and  through  the  medium  of  one,  or  of  more 
hearts,  78  a 

Circulation,  of  living  bodies,  a table  of,  58 
Coeca,  what,  73  a 

Crawford,  Dr.  on  the  theory  of  animal  heat,  note 
Darwin,  Dr.  fays  caterpillars  which  feed  on  leaves  are  gene- 
rally green,  83  a 
Death,  92  a 
Dig ef  ion,  69  b 

of  living  bodies,  a table  of,  77'' 

D' Azyr,  table  of,  03 

Edgeworth,  conltruCled  an  automaton  which  moved  through  a 
room  which  it  inhabited,  84  £ 

Eggs,  new,  when  covered  with  varnifh,  or  placed  under  the  ex- 
haufled  receiver,  are  fecured  againfl  corruption,  62  b 
Fermentation,  one  of  the  caules  of  digeflion,  74  a 
Functions , or  properties  of  living  bodies,  a table  of,  57 
Galen,  difeovered  that  the  arteries  contained  blood  as  well  as 
the  veins,  76  b 
Generation,  88  b 

of  living  bodies,  a table  of,  39 

Grdaf,  De,  difeoveries  relativeHo generation,  89  a 
Growth  of  plants,  is  confiderably  affeiled  by  the  cle&rical  date 
of  the  atmofphere,  the,  5 1 a 
Habit , 88  b 

Hugger cn,  M.  has  dilcovered  that  ele&ric  light  is  caufed  by  the 
pollen,  which  in  flying  off  is  fcattered  upon  the  petals,  84 

note 

Hallers  phyfiology  is  profcffedly  that  of  the  human  brdy,  53  a 
Harvey , Dr.  difeovered  the  circulation  of  the  blood,  77  b 
Hcriffant,  M.  makes  experiments  on  toads,  62  b 
Hippocrates,  maintained  that  the  whole  animal  economy  was  a 
a circle,  60  a 

Hunter's,  Mr.  axiom  that  two  proccfles  cannot  go  on  at  the  fame 
time,  74  note 

Hunter  and  Munro,  Drs.  rlaim  the  merit  of  having  found 
out  the  ufe  of  the  lymphatics,  75  note 
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Hunter's,  Mr.cbfervations  oil  digeftion,  a quotation  from,  74  note 

- Mr.  has  dil'covered  that  the  male  and  the  female 

pigeon  fecrete  in  their  ingluvies  a certain  liquor  for  feeding 
their  young,  ^2  b 
Integumation,  82  b 
Irritability , 83  b 

• of  living  bodies,  a table  of,  39 

Leeuwenhoek’ s difcoveries  relative  to  generation,  8p  rz 
Logie,  a pompous  parade  of  mathematical  learning  is  fome- 
times  introduced  inftead  of,  49  a 
Lower,  Mr.  demonftrated- that  blood  received  a new  and  a 
brighter -colour  in  palling  through  the  lungs,  63  b 
Lymphatics,  the  beft  mode  of  demonftrated,  we  owe  to  the  cele- 
brated Nuck,  75  b 

Matrimonial  zonneGixovs,  hints  to  fuch  perfons  as  form,  87  vote 
Mechanical,  what,  49  a 
Motion,  86  a 

Munro,  Dr.  his  difcovery  relative  to  the  brains  of  tithes,  85  a 
Natural,  what,  49  a 

Nicbolls , Dr.  dil'covered  the  fmall  capillary  branches  of  blood 
running  through  apart,  78  b 
Nutrition,  79  b 

of  living  bodies,  a table  of,  57 

OJJification  of  living  bodies,  a table  of,  38 
Pearfon,  Dr.  has  artificially  converted  the  mufcular  fibre  into 
a fubftance  refembling  fpermaceti,  81  a 
Pby/iology  defined,  48  a 

—  makes  the  neared  approach  to  metaphyfics,  48  b 

P N E U M 

AfR-PUMPS,  the  firft  invented  by  Otto  Guericke  about 
the  year  1654,  22 1 b.  The  fame  defcribed,  229  a.  Boyle’s 
air-pump  defcribed,  2,30  a . Boyle’s  air  pump  as  finally  im- 
proved by  Hawkelbee  defcribed,  2,39  b.  Dr.  Hooke’s  air- 
pump  defcribed,  ib.  Mr.  Smeaton’s  air-pump,  as  it  is 
ufually  made  by  Nairne,  defcribed,  234  a.  Smeaton  intro- 
duced a method  of  joining  together  the  different  pipes  and 
other  pieces,  234  b.  By  a guage  that  was  immerfed  in  mer- 
cury, Mr.  bmeaton  found  that  his  pump  rarefied  a hundred 
thoufand  times,  23  7 a.  Profefi.br  Rutfel  about  the  year  1770 
- conlfrudled  a pump,  in  which  both  cocks  and  valves  were 
avoided,  236  b 

Air,  fixed  fee  Lungs  and  Refpiration 
the  elatlicity  of  the  effebfs  of,  261  b 

. — is  known  to  be  about  840  times  lighter  than  water,  260  a 

— the  comprefiion  of,  the  firtl  experiments  on  were  made  by 
Mr.  Boyle,  in  i66r,  246  a.  The  moll  copious  experiments 
are  thofe  by  Suker,  ib.  Sir.  George  Shuekburgh’s,  and  General 
Roy’s  experiments  on,  ib.  Sulzer’s  tables  ot  the  comprefiion 
of  air,.  246  b.  Dr.  Hooke  examined  the  comprefiion  of  air 
by  immerfing  a bottle  to  g^at  depths  in  the  lea,  247  a. 
Sir  Ifaar.  Newton’s  propofitions  determining  the  mechanical 
conftitution  of  the  atmofphere,  248  b 

weight  of  the,  222  a.  Defcartes  firft  entertained  the 

opinion  that  the  prefiure  of  air  was  different  in  ditlerent 
places,  223  a.  The  lame  experiment  was  repeated  in  Eng- 
land  by  Dr.  Power,  ib.  Mr.  Sinclair  obferved  the  barometer 
at  Lanark,  and  the  top  of  mount  Tinlock  in  Clydfdalc,  and 
found  the  deprelfion  conliderable,  223  b.  Hence  we  may 
derive  a method  of  meafuring  mountains,  ib. 

— weighed  according  to  Ariftotle,  219^ 
a machine  for  rarefying  the,  227  a 

. Amonton  found  that  the  column  of  mercury  which  it 
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Pby/iology,  fee  Anatomy 
Pitcairn  wrote  his  phyfico-mathematical  elements  of  medicine 
5oa 

wifhed  that  medicine  were  eftabliftied  on  mechanical 

principles,  49  b 

Plato  had  thought  that  geometrical  forms  were  divine,  50  a 

thought  that  God  himfelf  was  always  geometrifing,  49  b 

Pricftley,  his  difcovery  with  refpebl  to  refpiration,  52  a 
Principium  forbile,  what,  64  a 
Provender  of  life,  the,  what,  63  b 

Reaumur  concluded  that  digeftion  was  performed  by  a folvcnt, 
$°  a 

Regnicr  de  Graat,  invented  the  fyringein  1664,  78  b 
Rejpiration  of  living  bodies,  a table  of,  58 
, of,  61  b 

Secretion  of  living  bodies,  a table  of,  58 
, 80  a 

Senjibility  of  living  bodies,  a table  of,  59 
Sleep,  9 1 a 

Swammerdam  difeovered  the  valves  of  the  lymphatic  veffci3, 

75  b 

Table  of  the  funbfions  or  properties  of  living  bodies,  57 

of  D’Azyr,  93 

of  animals,  56 

Transformation,  87  b 

Vermicular  or  perittaltic  motion,  what,  73  b 
Zoology  defined,  53  b 


A T I C S. 

fupported  when  at  the  temperature  50  was  incrcafed  ] of 
the  temperature  212,  236  b 
Atmofphere,  what,  21  g a 
Atmefpberical  logarithmic  curve,  230  a 
Auzout,  experiment  exhibited  by,  222  a 

- ’s  experiment,  which  elfablifhes  and  illullrates  the  whole 

dodfrineof  atmofpheric  prefiure,  243  a 
Barometers,  the  beft  with  an  enlarged  fcale  was  invented  by 
Dr.  Hooke,  in  1668,  23912 

, what,  222  a 

Bellows  defcribed,  283  b 

Bernoulli'’ s theorem  of  centripetal  forces,  271  b 
■B/ozc-pipe  /defcribed,  289  b 
Boyle's,  Mr.  air-pump  defcribed,  230  a 
Carte/an  devils  defcribed,  244  b 

Cavallo,  Tiberius,  has  given  the  defeription  of  an  air-pump, 
contrived  and  executed  by  Metlrs.  Haas  and  Hurteri  of 
London,  237  a 

Chimneys,  the  drawing  of,  281  b 

Clubs  of  gentlemen  afi'oeiated  in  Oxford  and  London  for  the 
cultivation  of  knowledge  by  experiment  in  1642,  221  a 
C.omprejfion  of  the  air,  what,  224  b 
Curve,  the  atmofpherical  logarithmic  one,  230  a 
Culhbertfon's  air-pump  defcribed,  238  b 

Devf.ly  of  air,  the,  is  proportional  to  the  compreffing  force, 

2-19  a 

Defcartes,  firft  entertained  the  thought  that  the  prefiure  of  the 
air  would  be  different  in  ditlerent  places,  223  a 
Diaphragm,  what,  278  a 
F.la/icity  of  the  air,  the  efiedls  of,  261  b 

what,  224  b 

Elephant,  how  he  drinks,  280  b 

Euler’s,  Mr.  experiments  on  gunnery,  270  b 
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Euler's  velocity  of  aerial  pulfes,  275  a 

Experiments  of  Canton,  Zimmerman  and  others  fliow  that 
water,  mercury,  oil,  &c.  are  alio  compreflible  and  perfectly 
elaftic,  264  « 

. of  weighing  air,  made  by  M.  de  Luc,  General 

Roy,  Mr.  Trembley,  and  Sir  G.  bhuckbtirgh,  248  a 
Fanners,  common,  deferibed,  290  b 
Furnaces , reverberatory,  284  a 

Galileo,  teemed  to  have  been  the  firft  who  underftood  the  weight 


of  air,  22Q  a 

Germany,  air-pumps  were  firft  invented  there,  24T  a 

Gue.  icke,  Otto,  was  the  tirft  who  invented  an  air-pump,  228  b 

's  air-pump  deferibed,  229  a 

Hales,  Dr.  his  experiments  to  clear  the  air  from  the  noxious  va- 
pour which  he  fuppofed  to  be  emitted  from  the  lungs,  277  a 
Halley,  Dr.  his  barometric  meafurement  of  heights^  25^  a 
Hartley's  doctrines  of  animal  (pirits  and  nervous  fluids,  271  b 
HazukcJbee's  double  barrel  and  gauge  in  air-pumps  were  capital 
improvements,  241  a 
Hero's  fountain  deferibed,  22 $ a 

H erf  eh  el,  Dr.  his  cbfervations  on  the  planet  Venus,  251  b 
Hooke,  Dr.  his  experiments  to  know  the  precife  weight  or  the 
air  from  a dry  veflel,  241  b 
his  air-pump  deferibed,  230  b 

. the  bell  barometers  with  an  enlarged  fcale  invented 

by,  in  the  year  1668,  259  a 

. tinifhed  for  Mr.  Boyle  an  air-pump  in  1658,  221  a 

Horjley,  Dr.  has  pointed  out  that  rare  air  expands  lefs  than 
what  is  denier,  257  a 

Hutton,  Dr.  has  proved  that  clouds  are  always  formed  when 
two  parcels  of  air  of  different  temperature  mix  together,  266a 
] input  five  force,  what,  218  a _ . , 

Iirfpirdtion,  the  procefs  of,  explained  on  pneumatical  princi- 
ples, 278  b 

Lancl-britzt,  what,  281  a 

Lavoifier,  the  vital  air,  or  the  oxygen  of,  277  a 

, Mr.  and  thofe  who  were  in  concert  with  him  in  the 

inveff igation  of  the  different  Ipecies  of  gas,  have  contrived 
an  air  pump,  238  a 

Lavoiferian  lchool,  the  chemifts  of  the,  call  fixed  air  by  the 
name  of  carbonic  acid,  277  a 
I.ogaritbmic  curve,  what,  272  b 

Ian  method  of  meafurement  of  great  heights,  257  b - 
Lynd,  Dr.  was  the  firft  that  phopoled  the  method  of  meafuring 
the  velocities  of  the  wind,  2 66  b 
Machine  for  comprcffing  of  air,  225  b 
Machines,  blaff  deferibed,  288  a 
Materialfm,  what,  272  a 
Mechanical  properties,  what,  218  a 

Mountains,  a table  of  the  height  of  the  mofl  remarkable  on  the 
earth  above  the  fnrface  of  the  ocean  in  feet,  2158  b 
Nrwtcn,  Sir  Ifaac  demon  ft  rates  that  bodies  vibrate  according 
to  the  laws  of  motion  of  a pendulum  vibrating  in  a cycloid. 
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Newton's  Prmcipia  quoted  to  prove  with  what  velocity  air  will 
ruth  into  a void  when  impelled  by  its  weight  alone,  26 pa- 
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Newton's,  Sir  Ifaac,  experiment  of  confidering  the  motions  of 
bodies  in  a refitting  medium,  269  b 
Papin's  erections  in  France  and  Germany  for  drawing  mines, 

263  b 

Papal  obferved  the  prdfure  of  the  atmofphere  in  France  was 
variable,  223  a 
Pneumatics  defined,  217 

■  , lee  PhyfiGS 

} fee  Smoke 

, fee  Weather 

Pneumatic  engines,  285  b 

Power,  Dr.  entertained  the  opinion  that  the  air  was  of  different 
prelture  in  different  places',  223  a 
Priejlley,  Dr.  found  that  venous  blood  inclofed  in  thin  blad- 
ders, and  other  membranes,  was  rendered  ftorid  by  keeping 
the  bladders  in  conta6t  with  abundance  of  pure  vital  air, 

277  h ' 

Pumps,  how  they  were  anciently  made,  220  a 
Rarefying  the  air,  a machine  for,  22  pa 
Refjlance  of  fluids,  what,  267  b 
Robins's  experiments  on  gunner)',  269  b 

comparifon  of  the  refinance  of  a wedge,  lb.  a 

Roufe's  table  of  the  velocity  in  feet,  and  the  impulfe  on  a foot 
in  pounds,  ib. 

Roy,  -Gen.  experiments  for  afeertaining  the  expanfion  of  mer- 
cury, publiftted  in  the  67th  vol.  of  the  Philof.  Tranf.  253  h 

, tables  for  the  expanfion  of  mercury,  254,  255 

Scheele,  what  was  called  empyreal  air  by,  285  a 
Sea-breeze,  what,  281  a 

Shuckburgb,  Sir  G.  deduced  0,0024  from  his  experiments  as 
the  mean  expanfion  of  air  in  the  ordinary  cafes,  256  b 

■  ’s  method  of  meafurement  of  great  heights,  257  b 

, Sir  Geo.  the  moil  accurate  account  of  the  weight 

of  air  is  by,  in  67th  vol.  of  the  Philo.  Trait.  21  gb 
Smeaton,  has  made  an  air-pump  tofhow  the  materiality  of  air 
in  a very  diftin it  manner,  241  a v 

• , John,  has  given  a table  of  the  velocities  of  the  wind, 

266  b 

- 's  air-pump- as  it  is  ufually  made  by  Nairne,  deferibed, 

234  4 

Stove,  the  form  of  a,  deferibed,  282  b 
Syphon  deferibed,  243  a ■ 

Syringe,  exhaufting,  deferibed,  228'  a 

Fable  of  the  height  of  molt  remarkable  moiintains  0T1  the 
earth  above  the  fnrface  of  the  ocean  in  feet,  20,8  b 

■  of  the  velocities  of  the  wind,  a,  2 66  b 

Theory  of  the  refiftance  and  impulle  of  the  air,  268  b 
Torricelli  tries  an  experiment  with  a tube  of  mercury,  220  b 
Torricellian  tube,  what,  221  b 

Twilight,  what,  249  a 

Velocity,  with  what,  air  will  rufti  into  a void  when  impelled  by 
its  weight  alone,  2J9  b 
JPeather-glaf,  what,  223 
JVelis  ebbing  and  flowings  of,  deferibed,  283  a 
IVirlemberg  Syphon,  what,  243  a 
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ACCENT,  what,  348  b 

Achilles,  people  form  their  judgment  from  an  imperfefl  fketch 
given  of  him  by  Horace  in  his  Art  of  Poetry,  302  a 
Acute  accent,  what,/ 350  a 

Addifon,  Mr.  has  written  an  epiftle  to  lord-Halifax,  which 
contains  the  defeription  of  the  places  about  Rome,  339  a 


Allegory,  what,  341  a 

Allegot.tal  poetry,  of,  3 40  a 

Apollo  was  attended  by  the  Graces,  293  a 

— became  the  god  of  pcetry,  ib. 

Apojlrophe,  what,  313  b 

AFfop  is  an  example  of  the  writers  on  fable,  342  <? 
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Argument , 333  b 

Ari/lotle's  four  proportions  relate  folely  to  tragedies,  32 1 a 
Arijlotle  from  the  nature  of  table  divides  tragedy  into  fimple 
and  complex,  319  a 

•  lays  the  hiltonan  exhibits  things  as  they  are,  and  the 

poet  as  they  might  be,  290  b 

Armftrong,  Dr.  has  written  in  the  Didadtic  manner  in  his  Art 
of  preferring  Health,  33 8 b 
Arrangements,  Unity,  and  : igreilions,  of,  304  a 
Atterbury  s,  Dr.  epigrams,  344  b 

Baker,  Mr.  has  written  The  Univerfe  in  the  Didadtic  manner, 

337  b 

Beattie,  Dr.  maintains  that  the  ultimate  end  of  poetry  is  to 
pleaie,  294  a 

Beauties  of  nature  fhould  be  cherifhed  in  young  perlons,  295  a 
Biair,  Dr.  fays  the  epic  poem  is  univertally  allowed  to  be  the 
molt  dignified,  319'^ 

Characters,  poetical,  of,  3c 2 a 

Cicero's  aim  of  rhetorical  declamation  was  apparent  truth, 

3 H b 

Comedy,  what,  322  b 

Dacier,  Madame,  fuppofes  that  Priam  had  loft  his  authority 
and  was  obliged  to  fall  in  with  the  politics  of  the  times, 
3C2  b 

liefer  ip  five  poetry,  of,  340  a , 

DidaCtic  or  preceptive  pofetry,  of,  337  a 

Drama  and  the  Epopee,  relpedtive peculiarities  of  the,  323  a 

Dramatic  and  epic  compofitions,  .18  a 

Drydens  ode  on  the  death  of  Mrs.  Killigrew  a poem  of  the  beft 
kind,  according  to  Dr.  Juhnlon,  in  our  language,  335  a 
Elegy,  what,  335  £ 

•  of  the,  ib. 

Englijb  heroic  verfe,  what,  349  a 

•  poetical  dialed!,  the.  is  not  charadterifed  by  any  pecu- 

liarities of  inflection,  307  b 
Epi/ile,o(  the,  339  a 
Epic  and  dramatic  compofitions,  318  a 

. poem,  fays  Dr.  Blair,  is  univerfally  allowed  to  be  the  moft 

dignified,  319  b 
Epigram,  what,  34 \ a 

•  , of  the,  ib. 

Epopee  and  the  drama,  refpedtive  peculiaries  of  the,  323  n 

Epitaph,  of  the,  345  a 

Ef'ence  and  end  of  poetry,  of  the,  294  a 

Fable,  of,  341  b 

Fell  atlcep,  a Scripture  phrafe,  3 1 1 a 

Figures  and  tropes  promote  ftrength  of  expreflion,  ib. 

■ ancf  tropes,  of,  309  a 

Figurative  expr.ftion,  the  importance  of,  ib. 

Harmony,  what,  334  b 
, poetical,  of  315  a 

Hexameter  lines  in  Latin  and  Greek  poetry,  what,  347  a 
Hobbes's  tranilation  of  Homer,  310  a 

Homer  excels  for  rich  invention  and  exadt  judgment,  302  b 
Horace  is  an  example  of  the  jocofe  kind  of  fatire,  343  a 
— . ~ mentioned  Lucilius  with  efteem,  ib. 

» and  Pindar  are  both  examples  of  the  lyric  poetry. 


33  1 b 

. declared  the  end  of  poetry  to  be  two-fold,  to  pleafe  or  to 

irftrudt,  294  a 

Hornet's  maxim* to  be  univerfal  in  poetry  “ non  fatis  eft,  pul- 
chra  efie  poemata,  duicia  lunto,”  298  b 

Hymns,  what,  332  h 

J.yp.rboi rand  prolopopceiaare  among  the  moft  paflionate figures, 
31  a 

Ihad  and  Odyfley  begin  about  fix  weeks  before  their  conclufion, 
304  a 

Vul.  vnr. 
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Jobnfon's  obfervation  in  his  Life  of  Milton,  303  l 
Invention,  of  the  ftandard  of  poetical,  294  b 
Italy,  the  people  believed  there  that  the  poet  Dante  went  down 
to  hell,  296  note 
Jcnfous,  Ben,  epitaphs,  345  b 

Juvenal  is  an  example  ot  the  feriouskind  of  fatire,  343  a 
Language,  of  poetical,  306  a 

of  Homer  differs  materially  from  what  was  written 

and  fpoken  in  Greece  in  the  days  of  Socrates,  30.6  b 
Lares  and  Penates,  iittle  d'eities,  313  a 
Longinus  has  preierved  a fragment  of  Sappho,  33.2  a 
Lucian's  True  Hiftory  is  a heap  of  extravagances  put  together 
without  unity,  297  a 

I^ucilius,  Horace  has  imitated  him  with  efteem,  3 13  a ^ 

Lucretius  is  the  moft  confiderable  among  the  ancients  who  has 
written  in  the  Didadtic  manner,  3^7  b * 

Lyric  poetry,  of,  331  a 

Mars  was  a hair-brained  ruffian,  301  b 

Meafure,  in  poetry,  what,  349  b 

Metaphor,  fimilitude,  and  allegory,  what,  314  £ 

Milton  has  been  eenured  for  the  impiety  which  fometimea 
breaks  from  Satan’s  mouth,  303  b 

fays  of  the  Deity,  that  he  fits  “ high-throned  above  all 
height,”  312  a 
Moral,  what,  319  a 

Mofes  and  Miriam  the  firft  authors  that  fung  on  the  borders  of 
the  Red  Sea  a fong  of  divine  praife,  293  a 
Motions  in  poetry,  what,  317  b 
Ode  pindaric,  what,  333  a 
Opera,  of  the,  3,0  a 
— , fee  Mufic 

Paradife  Loft,  the  adtion  of  commences  not  many  days  before 
Adam  and  Eve  are  expelled  from  the  garden  of  Eden  which 
is  the  concluding  event,  304  b 
Pajloral,  of  the,  335  b 
Pathetic,  what,  319  a 
Paujes,  what,  5 53  a 
Penates  and  Lares  little  deities,  313  a 
Per  Jon  f cation,  what,  312  b 

Pin  Jar  and  Horace  are  both  examples  of  the  lyric  poetry, 
3D  b 

Pindaric  ode,  an  example  of,  334 
ode,  what,  333  a 

Play  analyed  is  a chain  of  connedted  fadts  of  which  each  feene 
makes  a link,  a,  ,26  b 
Poetry,  of  lyric,  331  a. 

•  , of  the  different  fpeciesof,  part  the  fecond,3iS  a- 

, defcriplive.  of,  340  a 

, allegorical,  of,  340  a 

defined,  293  b 

■ , further  remarks  on  the  nature  of,  304  a 

Poetic  contpofition  of  a pidlure,  what,  294a 
Poetical  language,  of,  306,12 
words,  of,  306  b 

•  harmony,  of,  3 1 3 a 

•  characters,  of,  302  <2 

Pope's.  Mr.  epigrams,  344^ 

J r ,t,r's , Mr.  epigrams,  344  b » 

Profopopceia  and  Hyperbole  are  among  the  moft  paffionatc 
figures,  312  a 
Rb.me,  what,  316  a 

Kunnia,  the  lirlf  inhabitants  of  which  had  their  poetry,  293  a 
Satan,  in  Paradite  Loft,  is  a character  drawn  and  fupported  with 
the  moft  confummatc  judgment,  301  b 
Sappho,  Longinus  has  preferved  a fragment  of,  332*2 
Satire,  of,  342  a 

Savages  and  illiterate  perfons  have  but  few  expreffious,  309  & 
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Severn, •,  of  poelic  feet,  a,  35  I vote. 

Sound  of  poetical  language,  0!  the,  3x3  a 
Strophe,  what,  333  a 

Syjlem  of  nature  exhibited  by  poetry,  of  the,  297  h 
Tacitus  mentions  the  verfes  of  the  Germans,  293  a 
Jaffa's  infernal  tyrant  was  an  ugly  and  overgrown  monfter, 
301  b 

Terence,  it  is  hard  to  fay  upon  what  model  lTe  has  formed  his 
plays,  329  b 

Ti.eology  of  the  ancient  poets,  296  a 
Three  Unities,  the,  326  a 
Tragedy , what,  322  b 

Tran  formation  of  nouns  into  verbs  and  participles,  the,  308  a 
Trochee, .what,  352  a 

Tropes  and  figures  are  favourable  to  delicacy,  310  a 

P O L Y T 

AMMONITES  called  the  fun  Moloch,  395  b 
Avthropo'morphites , what,  391  b 

Brabme  is  the  only  1'elf-exiftent  divinity  acknowledged  by  the 
philosophical  Hindoos,  401  a 

Brute  worfhip  was  not  peculiar  to  Egypt,  it  was  known  among 
the  Hindoos,  399  a 

Brutes,  reptiles,  and  vegetables,  were  worfhipped  among  the 
Egyptians,  397  b 

ChaJdcea,  the  idolatrous  worfhip  of  the  hoft  of  heaven  fpread 
over  the  eaft  from,  392  b 

Chryfor,  invented  many  things  ufeful  to  civil  life,  394  b 
Deemonclogy,  the  origin  of,  39412 
Deity,  a fenfe  of,  a difficult  thing,  391  a 
Diodorus  relates  that  Sol  firft  reigned  in  Egypt,  395  b 
Egypt,  Typhon  was  wot  (flipped  there,  398  a 
Egyptians,  among  the,  brutes,  reptiles  and  vegetables  were 
worfhipped,  397  b 

Friga  was  worfhipped  among  the  Saxons,  397  a 
Gancja , the,  of  the  Hindoos  has  been  proved  to  be  the  Janus  of 
the  Greeks  and  Romans,  396  b 
Gencjis,  the  author  of  believes  that  all  men  have  defeended 
fiom  the  fame  progenitors,  391  a 
Greeks,  the,  called  fpirits  fuperior  to  the  foul  of  man,  daemons, 
and  the  Romans,  genii,  393  b 
Groves,  why  mentioned  by  the  Hebrew  lawgiver,  393  b 
Herodotus,  according  to,  every  woman  among  the  Babylonians 
was  obliged  once  in  her  life  to  proftitute  herfelf  to  the  god- 
defs  Venus. 

fays  that  the  Perfians  worfhipped  the  fun,  moon,  and 
earth,  393  a 

Hero- worfhip  was  fuperinduced  upon  the  planetary,  397  b 
Hcfiod,  according  to,  C haos  and  Tartarus  were  the  greateft  and 
only  felf  exifting  gods,  399  £ 

Idol  of  the  Moon,  was  worfhipped  among  the  Saxons,  the, 
.397  a 

Jjis,  the  Moon  was  fo  called  among  the  ancient  Egyptians,  393  b 
Jove  was  the  ancient  name  of  moft  kings  before  the  Trojan  wars 

3 6 a 

Jupiter,  Apollo,  and  Mars,  are  deferibed  by  the  poets  as  the 
ravifhers  of  women,  396  a 

P R O J E 


Tropes  and  figures  promote  brevity,  310  b 

■ ; > of,  309  a 

Undies,  the  three,  336  a 

Vetfe  is  not  efiential  to  poetry,  315^ 

Verfes  were  invented  in  the  firfl  ages  of  the  world,  merely  to  aid 
the  memory,  294  b 
Verfif cation  or  regular  meafure,  317  h 
Verjifi cat  on,  part  the  third,  of  poetry,  346 
Virgil's  Georgic  is  a noble  fpeciinen  of  paftoral  poet  ry,  298^ 
Virgil  has  written  in  the  DidaCtic  manner  in  his  Georgic, 
338  a 

Words,  of  poetical,  306  b 

Words , 1 ill  of,  tiie  which  are  now  almoft  peculiar  to  poetry, 

307 


H E I S M. 

Karnes,  Lord,  fays  that  it  was.  always  univerfally  admitted  as 
true,  that  there  exift  beings  above  the  human  race,  390  a 

- . objections  to  his  hypothefis  concerning  a fenfe  of 

Deity  390  b 

Lycopolis,  there  was  a town  in  Upper  Fgypt  fo  called,  becaufe 
the  inhabitants  worfhipped  the  wolf,  398  a 
Magi,  Per  ft  an,  objeCts  of  worlhip  of  the,  392  a 
Moral  fenfe,  what,  3 go  b 

Mofes  cautions  the  people  of  Ifrael  againft  Tlaba  hefemim, 

39  2 b 

Origin  of  brute-worftiip  in  Egypt,  the,  398  b 

Ormuzd,  the  name  of  a Perfian  god,  391  b 

Ofiris,  the  Sun  was  fo  called  among  the  ancient  Egyptians,  393  b 

Perfian  god,  called  Yazdan,  291  b 

Pbilofopbers  of  Athens  and  Rome,  polytheifm  was  in  contempt 
among,  396  a 

Plutarch  is  commonly  fuppofed  to  have  believed  in  two  felf- 
exiftent  principles,  a good  and  an  evil,  400  note. 

Polytheifm  defined,  390  a 
, fee  Religion, 

• was  in  contempt  among  the  philofophers  of  Athens 

and  Rome,  396  a 

, fee  InftinCt 

Sabians,  a fed  of  eaftern  idolaters,  392  b 
Sanchoniatbon  informs  us  that  the  two  firft  mortals  were  iEoit 
and  Protogonus,  393  a 

Saturn,  the,  of  Greece  and  Rome,  appears  to  have  been  the 
fame  perfonage  with  the  Menu  of  Hindoftan,  396  b 
Saxons,  among  the,  the  Idol  of  the  Sun  was  placed  in  a 
temple  and  adored,  396  b 
Seater,  or  Crodo,  a Saxon  god.  397  a 
Sun , moon,  and  liars,  were  worfhipped  by  favages,  392  b 

the,  was  called  Ofiris  among  the  ancient  Egyptians,  393  a 

the,  was  called  by  the  Ammonites  Moloch,  395  b 

Thor  was  worfhipped  among  the  Saxons,  397  rz 
Tfaba  hefemim,  againft  which  Mofes  cautions  the  people  of 
Ifrael,  392  b 

Typhon  was  worfhipped  in  Egypt,  398  a 
Woden  was  worfhipped  among  the  Saxons,  397  a 
Yazdan,  the  name  of  a Perfian  god,  391  b 

STILES. 


AMPLITUDE  of  the  range,  what,  533  a 
Angle  of  elevation,  the,  what,  533  a 
— - — of  pofition,  the,  what,  533  az 
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Balls  ufed  in  military  fervice  are  of  caft  iron  or  of  lead, 
whole  fpecific  gravities  are  7,207  and  1 1,37,  53^  & 
Bernoulli's , Mr.  John,  experiments  on  gunnery,  537  a 
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Bombardier , the,  in  throwing  flieljs  is  directed  entirely  by 
trial,  332  b 

Curve,  the  logarithmic,  what,  540  b 
Elevation , the  angle  of,  what,  53,3  a 

Galileo  was  the  firft  who  applied  mathematical  knowledge  to 
the  motion  of  free  bodies,  528  a 
Gunnery , the  theory  of,  533  a 
Herman  s experiments  of  gunnery,  544  b 
Hutton's,  Dr.  experiments  upon  gunnery  at  Woolwich,  552  b 
fmpetus,  what,  533  a 

Kail,  Dr.  had  engaged  in  an  altercation  with  John  Bernoulli, 
upon  the  fubjeCt  of  gunnery,  54b  b 
Leibnitz  and  Newton  a curious  literary  anecdote  between,  529  b 
Mullers,  Mr.  experiments  on  gunnery,  539  a 
Newton  and  Leibnitz  a curious  literary  anecdote  between  329  b 

. was  tji^  tirlt  who  obferved  that  there  was  a limit  to  the 

velocity  whwth  gravity  could  communicate  to  a body,  ^43  b 

- ’s  Principia  recommended  to  the  readers  upon  ProjeCliles, 

528  b 

Parabolic  theory  corrected,  the,  534  a 

Paul's,  St.  Cathedral,  experiments  were  made  by  dropping 
bails  from,  5 3 7 a 

Pendulums,  fee  Refiftance  of  Fluids. 

Pbyjical  difculfion,  it  is  prudent  to  confront  every  theoretical 
eonclulion  by  experiment,  in,  336  b 
Perpendicular  afeents  and  defeents  of  heavy  bodies  through  the 
the  air,  the  doCtrine  of,  54;,  346  a 
Pofition , the  angle  of,  what,  533  a 

PROJECTION 
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Producing  height,  what,  530  a 
Projefliles  defined,  528  a 
— ■ — fee  mechanics  and  gunnery. 

Robins,  Mr.  found  that  a nrufket-ball  difebarged  with  the 
ufual  allotment  of  powder  had  the  velocity  of  1700  feet  in 
a fecond,  533  b 

—' s Mr.  experiments  upon  gunnery,  537  b 

Ro’jfe,  Mr.  meafured  the  refiftance  by  the  effeCt  of  the  wind 
on  a plane  properly  expofed  to  it,  337  b 
Table  for  the  ufual  fizes  of  cannon  (hot  computed  both  by 
the  Newtonian  theory  of  refiftance,  and  by  the  refiftances 
obferved  in  Robins’s  experiments,  538  b 

of  elevations,  giving  thegreateft  range,  532  a 

Terminal  velocity  by  gravity,  what,  334  b 
Theory  of  the  air’s  refiftance  can  be  of  little  fervice  to  the 
artillerift,  unlefs  the  force  of  gunpowder  were  uniform,  333  a 
, the  parabolic,  corrected,  334  a 

, the  parabolic,  is  very  unfit  for  directing  the  praCtice  of 

the  artillerift,  533  b 

■ of  gunnery  compared  with  experiment,  333  a 

of  gunnery,  333  a 

of  the  motion  of  projectiles  in  vacuo,  the,  33  1 b 

Trealijes  which  have  been  written  on  gunnery,  ferve  for  young 
mathematicians  to  amufe  themfelves  with,  534  a 
Velocity,  to  determine  in  the  different  points  of  the  trajeCtory, 
and  the  time  of  delcribing  its  l'everal  portions,  348  £ 

produced,  what,  530  a 


OF  THE  SPHERE. 


CIRCLE,  every,  on  the  fphere,  which  does  not  pafs  through 
the  projecting  point,  is  projected  into  a circle.  Prop.  2d 
Theorem  2d,  333  b 

Corollaries  of  the  2d  propotition,  55  3 £ 

— to  propotition  the  2d,  theorem  2d,  336  b 

Dialling,  this  method  of,  projection  has  been  applied  to,  563  a 
Draw,  to,  a lefs  circle  perpendicular  to  the  plane  of  projec- 
tion, 563  b 

Find  the  pole  of  a given  projected  circle,  to,  564  a 
Gnomordc  projection  of  the  fphere,  of  the,  561  b 
Line  of  meafure,  the,  what,  553  a 

Meafure  any  portion  of  a projected  circle  and  converfely,  to, 
561  a 

Orthographic  projection  of  the  fphere,  of  the,  359  a 
Plane  of  projection,  what,  333  a 

P Y R O T 


AMBER  lights,  642  b 

Aquatic  fire- works,  665  a 

Balloon  cafes,  or  paper  thells,  643  a 

—  fuzes,  to  make,  649  b 

—  wheels,  636  b 

Benjamin,  640  b 
Blue  tlaine,  643  a 

Boring  rockets  which  have  been  driven  folid,  64  7 b 

Brimfione  or  fulphur,  640  b 

Caduccous  rockets,  651  a 

Camphor,  640  b 

Caf cades  of  Fire,  657  a 

Cafes  for  illumination  portfires,  645  b 


Points,  through  two  given,  in  the  plane  of  the  primitive  to  de- 
feribe  the  projection  of  a great  circle,  560  £ 

Pole  of  projection,  what,  333  a 

Poles  of  a given  projected  circle,  to  find  the,  561  a 
Projection  of  the  fphere,  defined,  553  a 
— — — — of  the  fphere,  of  the  gnomonic  kind,  361  b 

is  that  of  a lefs  circle  parallel  to  the  primitive,  when 

the,  361  b 

■ of  the  fphere,  fee  Geography,  Navigation,  and 

PerfpeCtive. 

Scholium,  upon  the  20th  propotition,  559  a 
Stercographic  projection  of  the  fphere,  of  the,  3Jj$  a 
When  the  given  projection  is  of  a lefs  circle  inclined  to  the 
primitive,  561  b 


E C H N Y. 

Chandelier  illuminated,  638  J» 

Charcoal,  640  b 
Chineje  flyers,  633  b 

. fire,  642  b 

— — fountains,  637  a 

Colours  produced  by  the  different  compofitions,  64 3 a 

Compofitions  and  ingredients  of,  640  a 

Cone  wheel  illuminated  double,  661  b 

Cones  or  fpiral  wheels,  642  l 

Cotton,  quick-match,  643  b 

Crackers,  645  b 

Decorations  different  for  line  rockets,  655  a 
— - ■ — for  fky-rockets,  647  a 
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Dodecaedron , 677  b 
Double  fpiral  wheel,  636  b 
Drive  Dr  ram  fky-rockets,  to,  646  a 
Drove  ftars,  6^3  a 

Earthquake , to  make  an  artificial,  643  a 
Figure-piece  illuminated  with  rive  pointed  ftars,  a,  664  b 
Eire  fky-rockets  without  lticks,  to,  652  b ' 

fky-rockets  under  water,  to,  666  h 

globes  for  the- water,  665  l 

Firing , order  of,  663  a 
Fire-globes,  66 2' a 

pumps,  661  b 

pumps,  642  b 

a brilliant,  642  a 

common,  a,  642  b 

tree,  the,  637  a 

Fix  one  rocket  on  the  top  of  another,  to,  631  a 
Flaming  ftars  with  brilliant  wheels,  659  a 
Fountain  of  fky  rockets,  663  a 
Fruiloni  wheels,  656  b 
Gerbes,  6 42  b 

Gerbes  large,  to  make,  64S  a 
Gerbes  fmall,  or  white  fountains,  648  b 
Girandole  chefts  for  flights  of  rockets,  634  a 
Globes  illuminated  with  horizontal  wheels,  657  b 
Gunpowder,  640  b 

brimftone,  and  charcoal,  to  meal,  641  a 

Honorary  rockets,  631  b 
Horizontal  wheels,  636  a 

•  — wheel  change  to  a vertical  wheel  with  a fun  in 

front,  to  make  an,  660  b 

■  wheels  for  the  water,  663  a 

Illuminated  fpiral  wheel,  636  b • 

— — — regulating  piece,  664.  b 
Ingredients  and  compofitions,  of,  640  a 

Iron  for  gerbes,  white  fountains,  and  Chinefe  fire,  to  prepare, 
641  b 

Leaders,  or  pipes  of  communication,  634  a 
Line  rockets,  633  a 

Load  air-balloons  with  the  number  of  ftars,  ferpents,  fnakes*. 
See.  to,  648  b 

Making,  loading,  and  firing  of  pots  des  brins,  650  b 

Marron  batteries,  633  a 

Marrons , 63 4 b / 

Mine  ports,  or  ferpents,  642  b 
Mixing  compofitions,  of,  643  b 
Moon  and  feuen  ftars,  661  a 
Mortars  to  throw  aigrettes,  Sec.  648  b 

■  to  throw  aigrettes,  and  to  load  and  fire  them,  to  make, 

6-0  a 

Moulds  for  wheel-cafes  or  ferpents,  644  b 

•  cafes,  mixture  inftruments,  &c.  of,  644  a 

N ptune  in  his  chariot,  to  repre'e  :t,  66 7 a 
Odoriferous  water-b  boons,  6b6 a 

O der  ot  firing,  6'>3  a 
Palm  tree,  663  b uei 

Tajleboard  and  pq>cr  mortars,  to  mafte,  64S  b 
Pin  wnc.els,  <'62  a 

Placing  fire--v  ,tks  to  be  exhibited,  662  b 
Plural  wheeis,  636  b 


Port- fires,  642  b 

Pots  des  Sauciffons,  640  £ 

Prcferve  fteel  or  iron  filings,  to,  646  a ~ 

Propelled  regulated  piece  of  nine  mutations,  659  q 
Proportion  of  mallets,  646  b 
Pyrotecbvy  defined,  640.  a 
Rains,  642  a 

R'dn-{ alls  and  ftars  for  fky-rockets,  632  b 
Red  fire,  a,  642  b 
Rocket  ftars,  for,  641  b 

Rockets,  dilferent  kinds  of,  with  their  appendages  and  combi* 
nations,  65  t a 

Roll  rockets  and  other  cafes,  to,  644  b 
Rolling  ftars,  6 5 3 £ 

Rofe  piece  and  fun,  663  b 

Royal  balloons  of  ferpents,  6 49  a 

Saltpetre , 640  a 

Scrolls  for  fky-rockets,  633  b 

<SViz-fight  with  fmall  fhips,  a,  666  a 

Signal  fky-rockets,  632  a 

Single  vertical  wheels,  655  b 

Spiral  wheels,  636  a 

Sky- rockets,  charges  for,  641  b 

• — rocket,  to  divide  the  tail  of  the,  as  to  form  an  arch,  631-  5 

rockets  to  fix  two  or  more  on  one  flick,  632  a 

Spur  Ere,  641  a 
. Stands  for  fky-rockets,  633  b 
.S/ar-wheel  illuminated,  the,  664  b 

•  of  different  colours,  composition  for,  643  a. 

•  with  points  for  regulated  pieces,  &c.  638  a , 

Sulphur  or  brimftone,  640  b 

Sun  cafes,  642  a 

fixed  with  a tranfparent  face,  638  a 

Swans  and  ducks  in  water,  66,  a 
Swarmers  or  fmall  rockets,  653  b 
Table  rockets,  633  b 

of  the  dimenfions  and  poife  of  rocket  flicks,  647  a 

■  of  dimenfiops  for  rocket  moulds,  644  a 

Tailed  ftars,  653  a 

Thread  and  join  leaders  and  place  them  on  different  works,  to 
662  b 

Touch  paper  for  capping  of  ferpents,  crackers,  Sic.  643  £ 
Tourbillon  cafes,  to  make,  643  a 
Tour  billons,  642  b 
630  a 

Tranfparent  ftars  with  illuminated  rays,  664  a 
Vertical  fcroll  wheel,  661  b 

Volute,  grand  illuminated,  with  a projected  wheel  in  front,  661  ft 
Water  balloons,  642  b 

fquibs,  666  a 

fire  fountains,  66 7 b ■ 

■  balloons,  666  a > 

■  rockets,  663  a 

mines,  6 63  b 

■  rockets,  642  a 

fquibs,  642  b 

Wheels  and  other  works,  of,  655  b 
, of,  642  a 

and  other  works  in  combuftibles,  to  make,  641  & 

YeioAxtc  of  brilliant  fire,  the  638  a 
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Primal  by  Davis,  Wilks,  and  Taylor,  Chancery-lane. 


t 


• " t 

,*  . V' 


: v 


.V 


. 


L , • 


a TV' 

;r’j*>  *<iir  /3m 

^ UAli 

8gB|$ 

'.*$  \-^'Jj39  - v/*. 

'/'.'  ;: ;£  ,'fu  '?§©*  \® 

2vrl 

vV'-  •-'Tv&%-’  . ^ 

JV^S 

W ll 

• * tf; ' 

81  Ifi 

• - i 1 

«■■*; :-.  •••• 

\^n  :*■■*'*- 

. .'  • . f 

•.  / j'.  • •:  • . ■ . • . \\  ,\t 

& w V .:  J'-vfe.  i.,  • A«i. , l\ 

:4  a 

1 

■5 

f ' T,  t *y 

Svc-#  Sfi  J 

$ %% 


mim 


v?> 

iplll 


[W)(.M 


R£@8S 


